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ADSTRACT 

A l v v s .  ;:Lis.is i < o b ~ r t o  de Anc?radc. X . S . ,  I'urduc U r , i - ~ z r s i t y ,  
J a n u a r y  1968. An Zconomic Eva lua t - ion  --. o£ thc  Inuac t  -- of An 
EsLcnsioz nrcy?.-?r, ?!irias - Ccr2is, B r ~ z i l .  ?.:ajcr P T ~ I ~ C : ; S ~ L - :  ---- 
?. Xdward S ~ h u h .  

An i n c r e a s e  i n  the productivity of t h e  rcsources i n  

2 9 r i r ~ l  t ~ r ; ?  c c i r  nakc a s u b s t a n t i a l  rontribu'ion tc the q r o w t h  

por t i o n  ofr f-1.i~ ir rcsources ir? agr i r 1 1 1  tur-c . Rt?ccnr,i zir,: '-h: 3 

w r k  i.?. i;: ?i3.?ri tk.at farncrs gal-rj ~ W . J  k i n r i s  ::f l i3 j ~ : - - ~ r i t : .  

- . .I ,  ! y,: .-; 4. ".-.I >. . . h - v  The s p c c i - i  r= c'!-, :crtit.!-s of 'Iic: stl2+_1: 



t h t z  r~rcposc.:i f rn1ns.i of refcrc!ncc f o r  f u r t h e r  eva lua t  ion of 

t hco ry  c'f  :h#. i allo:a:i:~r;, howcvcir, for f i  - n s  tc bc oper- 

o,?? c!-,~scr,, e;:virorTental  f actors  (de sc r i bed  hy t h e  yrices 

oi i:,:~i:t,r, , x n J  o u t l ? i i t )  and t h e  degree o£ t c chn i ca l  r'f f ici! : r icy 

a t  v:hizh t>.e f i m  chooses to operat~. Based upon t h i s  xodcl, 

t-.m rorn~mnci!+c : a) prirc  e £  l" r.= Lenil- -- which rl.c?;ts!ircs tk.e 

rc.la:ivl-. ability of thr? f i r m  to n.2ximizc profit; anc? b) 

:(?-::!:1..i~31 êf - l i - i -ncy -- which ~ricas~irc-; t h c  r r l a t i v c  ~ b i i i t ; : ?  

c:: LI. ,#  8" -.L r ~ l  selcc-t t11e z:?st d;>?r-c~~-i  :ltc ~ c c l - ~ ~ o l n - : y  wi t'ii li 

; c g  
L - ~::\~ix-r!nfic>nt. 

1 f :?r, ~ : - q c f - . c t i n n  p~oc...!;~' car: :>c (1':~cr:j lic 1 i?;' :I yroiiu(:- 

.- L . .. , .  . II I .  , 0 -  h c -  s '- i S :.?@S=> ~ L I ~ C  , u!?J?.- i- 

:i..: : ' t . l i ~ :  .,.- =.= .:.! : 22:; , '.r, cs t l  na:.!: thf:sê !-WO CO;Z:?C~;.-.~!;:. s a~;, ; ,  



!?\*-c'L!?cscr; A .  w c r c ;  forn311a%ed .:.:.:icl tes t c 4 :  r i )  thn t t-hoset f i r-:c; 

rcciii..ri;:- !~eci;r.i a s s l s t a n c c  fim: a n  cxtcnsion yro?r:ir. 

r;.cruld kiiiv:? a :;i trhcr l c v c l  cif technicsl cf f i c i c n c y  t::a~i thosr,. 

?ot r ~ r : r i ; : i n [ ~  S I I C ~  a11 assiz tancc; I') t h a t  t!-:esc rb2ceivinq 

:cch::iral 3ssisttncc xozld havc a Lower l c i c l  of - r i r e  

a:: f f i c i  121: 

Thr! i-:.ls.:lb-s of thc analysis appcars  t:o "are :-c jqcterl 

I - i,ll,-- ,>e ! ? ~ ~ ? o ~ h c s ~ s .  As a matter of L a c t ,  thc o p p o s i t c  sccxs 

L 3  kùvc cizcurred.  Tlic farncrs frorr, Prcsii!cntr? Bernnrrlcs 

I;;i;rc~ a !-iir;!l+.?r ! .lr.:l cf i=cchr.ir=al cff i c i e n c y  ririri J lowclr ~ C V C ~ :  

of p r i s z  r - f f i  -ii'::cy. Cons t?quen t ly ,  if o n c  accccts !:hc r?- 

. . s i i l c e  ;i:; ;>r::. . ( r  .i v a l i d  rnea:;l;rç? OF tne ir?.r?act of >CAI? in 

-. c :  r i i :  , t h c  conr311~si0n 0 : 7 ~  reaches is tha r t-"e ACAR 

.. 1- e, - :.- .L'.IT. i:. : :nt  n f  l cz t i~ ; : : ,  o r  CVC:: xorsc, t h a l  i . ~ ,  i.; hcivin.1 

r u  ( :  :;r:-.c.r:; f ~ o n  F r t : ~ i ~ S c n : . c  Rnrri-tr(-1r:s n i l : h t  ~ , ; J V C  ! L i ~ i i  a4  

Ir 

1 -  i h y r  r i  1 t ; ) as ;i ranc;c?:I~:cnce of thc -,.:c:ry 

r> I r -  9: l t ,  i r is ~ r . . ~ - : ~ . n : i ?  ~ 1 7 ~ 1 :  ",:;c cio i l  ~f r:"... 



t o  ansscr t!ic questionnaire. Co~.snqucnkly ,  s u b s t q n t i  r1 

;!ieasurernc?nt errors nay Se prescrit in t h e  stucly, and t h e y  

?i g h t  havc Scnef ited nore t h e  Presi~:!~r,tc~ ?3ernar:1es1 saanlc . 
Thc r t?sulL; i  c?o suggest qi~idcliries for  i .hc e x t e n s i c n  çerv-  

ice i n  f u r t h c r  r icvcloping t h c i r  13royrm. Onc inpcrtant 

p a ~ t  cf t h i s  : ; ~ u l d  be an increase? cnphasis on t h c  ecoco~ic 

ùs~:;~cr. 5 c.i i -hc i r  rcccrn~cn4at  ions , anl! S~)TT.C ~ t : ~ - - ; y t  19 r l e f i n c  

rippropriarz p r o q r m  aoals. 

I t a y p c ; ~ r s  t n a t  tne modrl  use6 i.n t h e  analysis has con- 

. - 
s l uc r  a b l c  3 - i l i  t y  iz analyzinq sini l a r  cd~:ez+ional  proeraas. 

;".ii7gistions for incrcasinq itç c f f e c t i v e n e ç s  -?rc ?iafie in t h c  

tncsis. 





1:17\7cLoyric:?t- ~ 1 c r ) n ~ m i s t . s  fc)r m:1:i-; I-ears ir?n:icíi I@ L-zorc 

. c  1 r t i  of r i f j r i c u  L trirt! ccon.ir.;ic r l c ' r r i l r ~ ~ o i ~ ? i f .  

Aqri?: .~ l turc  was s o n s i d e r c d  to be sj.non;?mous t ~ i  t'i pcvr:rt+;l 2nd 

... dL, .r? '.+Lt+! ;~~c.il.th. Rapi4 i n d l i s ?  r. ; a l i ; : , ~ ~ - i c r ~  w-?:; conr;iv-?cretl i** i . . - . '  

tc~ L- thr .?::i:rr>pri;ltc sa1ti:i.o:: f n r  "iic 1,t-o::lcn: ~f c v c n 3 r : i c  

---- - -  -- -- -... --- - - 
:,i ;?.>r. , ~ r : ' . , i i ~ ~ ~ J  , : ~ . : ~ i ; ; j : : i ~ l ]  a i: ':ilj.s *?fli:..= -7."' Li-: f'0 A i i l , \  - .- . I '  

, r i ,  : i i . i L ,  ' ' A . : i : i : - ~ : t L l ~ . ~  
an:J E ~ c ~ : ~ ~ ~ . ~ ~ ;  zr,\r,.Lo;,;y,-.!>t- , " 1112 *-i :j;*..z ,?*: !:~;:;IL :>i.i 2..:rttl fi!tr:l,..;, 

" - . .. . . 
i ,  r . ,  L";;<, F?. I- . .  '>:.?L -!?.S.? . , l? ' . - l  :.Ti'.Gi-ir~(:C 

. I - r -  ir :  :~30;.31 .i(' I?:*t.v. 2 <-:.-.r9.2i? '- , " ;f.ilY!.i 3 -  i ' . ~  r;: "I?olp 2.f I::.*-' ' -- - 
J. . rconp-,i:::, V . . ; .  , ! .  1 ( i .  13 : : , ) ,  1 .  129-1;' - 



IJow i. i. i:; r ; x q ~ n i  teci tha t  a?ri ? ilrt? c;:n r\al;c? 3 subs t . 2 ~ -  

t i a 1  con t r i h t i o n  to cconr>nic clcvc?lo-cwnt . This coritrihzt-ion 

2, l  i:; qcncrc711lo rcco-nized to <akc l;lci,:e in a:, l c r~st .  f ive ; . iays:-  

( I )  thct rclease of labor to i-:;#: n ( t r . < ~ r r ,  s-cLr,r, 

( L )  1.1s J soiirce of s z v i n l ~ s  or ::apit.lil :ornati.?n f o r  thc 

?,C t . , ~  i #I z o n m y ,  

( 2  ;t ~-i?.:.: ir: !:hc r c z l  i n c ~ r ? , ~  of a l l  r?rx:b~:rs cf soc ic ty  

!>:i sui-lplying food a t  1cwer ?ricos ,  wl.iich alço tias 

:-: tr.2:19 i:?come c l i s  t t - ibuz ior t  e f f ec t s ,  

< * I )  ?::lrir...rin? t h c  rriarkc~ f o r  ::ior?::ct_s ~ > ~ O G U C C : ~  in 7-lie 

,rir::-: ! <.r.:! !c? 1 - 2  C h ;  3 i . !  h ;  1.7bol. :t'~j:cc- 

. i? : : i  c ,  G:; \:e11 as .i l..irqc f r a c t i o r .  of :>t!icr rc- 



k!.:oii:i f c \ ~ t  t.i;.zC innn is norn ,?r:$ductivt> i'. },as mprp c.;i;-itdl 

ar ~ ~ r c  af of5r.r T C S ~ U ~ C C S  to wark w i t h  h i r ~ .  Howsvn~-,  t h i s  

t.!ibz f i i t : t i  t!i;it rn,?:: is rc f ;pons~b;c  f o r  ~akin.: C . - ! ~ I . ~  c; 1 ,ore 

i s  n o t  so cl-ar that machincs will scc t h c  need Eor c j e t t i ng  

3 I ;  , z :  , .xnfi i n f o m ; i l  t r c i i ~ i i l í g  proqraris. Anc? re- 

4 , '  . 
.:u:!>~i! t ;' ' .+  PIO>: , ' 7 1 .  :::I r~r:?i:>q Tr;:cli t. i ? n , ? l  ,\,!?*i.!;. l t \ : r . p ,  - i\:, c: r i:: -- *e.-- .- - --- 

-i!;r. :!-!i t i  . - r r  ,ri-:in:-; t h a  t i n p r c ~ v r  ! ; - Tiici;c. 



and 

sion Lra-rzris and on-the-job trai:-.i:::. 

or thrtt. i t i ,  t5c bcs t  onc tha t  could be cknsen. C~ycr:  thouyh 

i:?í;en*.lc,l *.c, (,'ri, ~ ~ t i l i e r  for rcascn:; :ri!-r\rnc:l t o  it cr t o r  

reaç2zs Q V F ~  which i t  has no c g n t r c l .  

T h c  LPÇ~'JICCS t ha t  most deve;c-\i:;i: r:ol.:::t-:.-ip; klai :~ f o r  

,I?;-licd i.:! a c t i t t i t i ~ c ;  t h a t  f.!ill e : ' f r ; c . t i l y c  i n  i i t~ , , i f i inc !  

?.:;r? vi' !'i c t  ivcrics:; of 4c.velo?mi?rit .2c!. i v i  Cics z:,:: z a k c  5 s u b -  

# 
7 '  L - <': L . ,  i!-, :.)-,i,- - .  a rea  t h a t  t;ic- pr;--:.;'.nt r~s~ ; i r c l i  ,3t:.cri-tc; :-!I 



Cr id i t a  s Asçis~zncia R u r a l )  , i t w ~ s  p , ~ t t e r n - > d  o r i q i n c i l l y  

~ i r c h  if. ;~:~dr~:;scd itseLf prir?..;iril;r t-o c;riLtll, f a r i i ?~  ar,d was a 

sizcs, w i t h  1-5s empkasis q iven  to thc supervised credit p a r t  
C / 
-' / f ' c :  r . .  - T h r c u g h n u t  i t s !,Fst.ory, howevcr ,  itç ?ur- 

l.ivi!ig tiir-c?uc:!i an ~ducrlf , iozc?l  ;>rocrrsq f o r  ~l i ( iul ts  and y ~ u n g  
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. . 
ice. r ;  ?':i.. :;;)r.clfic ob:jrc?.itr?s of -.-I? r c s ~ a i - i r  _.!r:->: 

1 I? . : r ,  c\cv-*lny a frílrn~ r?f n r ~ l . : ' s i r ;  í..I~crc-bi -,:c? iii!?act 

3 r  -L;! ~ ~ x t ~ n ç i ~ n  zcl-..ric-e C;?:; ~-;+?llr?ritf.(:  i r .  tcrns 

of i t s  c f f c c t  on the econonic ünd L ~ c h n i ~ a l  e f f i -  

r:icrcy n f  firms w i t 5  w>ich i.?. 1;;orLs. 

-I . r.I ,,.I - . - ic ; r . . !ss  the iq-i-..c.i ~ 7 f  f : ! ] ~ ;  J\Cd1R ~ ; r ~ t ~ ! : i  31.; a ~ ~ i ~ l . * \ l ~  i:. A J 

of f ' i i r ~ s  'ihro:lq!~ ikt: use c; r i  !:TT)!!uc~~oI; f"l:lcLicri 



f a c f  t-hat in.di \*iij:.~al firn;s na- 5~ C:-:i :?c :?qr?' 61 lr:s_lg r*ir;~11.0.-1ç 

; 2 .  cinvi ror.:;:cn!-i; . - 
I?' 

a r l ~ > q : t : - ~  has  q e : i ~ r ; l ~ i ~ c ~ ' !  !?- ,y:- is!  1 '5 ..;.o:.]; ;.L s.i:rh .;i \;.-i;. 



r-ci(:í-i~~iri(; t h e  srrviccs  of ACAR f o r  ri zur*icr of ycarz. Tk.e 

otf'cir s a r ! ~ l e  :$i 11 5e drawn fron a ~ir:i.:-ersc a*; farzs which 

!. i . c i ~ c ?  imt recciv-c? thc services of  ACAR. The f a r r s  w i l l  we 

f : .?L~sr\ r > n > . i n , . ! ~  w i l l  be uscr! to t - cs t  t r , ~  h y j l c t h s ç o s  ,>Gciut tlic 

~ ~ o r k i n y  :,\-ith it;. 

~ h y !  t%z:;'il-iczl. d a t a  ç p n e r a t c d  in 31i.s F r ~ : : c s ~  w I . 1 1  t h t : n  

i)!.: \i:;c.d (2s 3 t);:.-;is for  policy rc>connendatin::s. It ~!iotilrl .. . . , . 
r ~ l s o  ;>rc~x/i  i13.3 i q h t z  i f i t o  t h ~  dp?~:  : i i L l l ~  t.17 ar,!i >i r : i 4 - c t i c r~2  

q ;  tqy! p r ( - , : p , i y y ~  a toc1 fo:: cvel :~i i t i r ,cr  s i i n i  l a r  e d u c a t i o n  



- .  Lhir, i'hay-ter is diville<! i s t o  zi7:5 1 2 n r t s .  Thc? Cirst par: 

-iiscusses t h c  concepts  of t e c h n i c a l  an? ~ c ú n o n i c  e f f  iciency . 
r.-:,  ,, ... .. :-ccqnqi p l r t  diszussc i s  tiic h:-pgthcsi  zed inf luerice thnt an 

c:ctTn ;ir?!i-ty;:c. r 3 r t ~ c a t ~ o n a l  o r ? 3 n i z n t i c ? n  r r i c r l t  h a v e  on c f f i -  

i Thr. tfiird part d i s c u s s r ? ~  sone ;.cas!-trcç n f  r e la t  i:re 

crgonoxic cf : i c i ? r i ry  t h a t  have heon pro?escù. Thc f c u r t h  p$rt 

r-v-npp , ,..-, - n t s  c7 Z P - ~ J ~  fie s t a t i ~ t i c i i l  mode7 and ~s t i rna t io r .  arid I-*c 

~ - n : + ~ ? ~ t r i t i ? n , - t l  i rocclurer;  t h a t  prov,ri--in i n 4 i c c ç  Í I ~  rc la t - ivc  

ía..:=>rio~.i:-: c f f  ic ' :::ir:;. An2 t hc\ f i f t.?. zr,:I f i n . > l  ;-art ~ ~ ~ S C U S S C S  

, , 
# - * I - , .  .-, Ir J-3 ,:i,-,!;+ 

, h  , . . .  . Ir. t h i s  c o n t e x t ,  *;;ir. iilc.1 o1 cfficlcnc~ is 

-1 ~ - . - I ~ t i - ~ . :  t : l c . ,  ;?!--irJ the  fiz?::; ir. a n  ir.cl!?str~;, <.:I:: r::;z-,i,l~, 



in thi; sensr which perni ts  a com?ariçnn a?anct firns. T > ~ i ç  

gcasure  i- disct issed here since i' is i.l.r;cful, i n  c l a r i f y i . i g  

thv  iss,.ii and is u s e f u i  fcr d i s c u s s i n .  the i - ~ p ~ c t  that .  an 

cxtc i i s i cn  scrvice such as ACAR rnight have on e f f i r i c ~ s y .  

i i i s  nilcn.;zrci nay be dii7irlcrc! i i l to  two con:pcncr,t .=; . TIie 

f ' i rs t ,  tcchr.ic.17. e f f i c i c n c y ,  rclatcr; to t h e  ~ I i o i u e  of nro- 

c iuct icn f ~ i ~ ? ~ : : f i . ~ ?  riincriq th r? . ;~  s . s t x a l l y  i;i i i r ; ~  5 y  firr.s in t h n  

i n d u s t r y .  The  second, p r i c k  e f f i c i e ~ c y ,  rcfers to the proper 

( o r  i1pr3rer) c:hcice O £  input cox3inatLons. 

s kiinrlin- (7." F , i r r r : l l  ' s  r!cfinitio!i n;y bu obtainciù f ram Yiqiire 

1. T f  th?rl.-r .:r<? c o n s t a n t  returzc; to sca l e ,  and a çinqlc o u t -  

.:(ali bcl. r=hd~-act . l ; i r izcd by a s i : í ? l c ?  i::prju;~i-.t: 11'. L c t  DD' !:e 





r 2 .  E f  f c c t  of Extension Proyran on Econor2ic E f f  i c i c n c y  . 

i : . .  , c s + A  i i . !  I .  3s ?..A1 , 



it h a s  becz assurncd t h n t  the marqinal ratc of s ~ h s t i t u t i o n  

amon7 kke inpcts has  bcen cnanged.  

:qc~.q, letts assu:xe t h a t  the f t i r i w r s  ztrljust to t h e  new 

t c c h n o l o y y  in L?.-? followinq way. Ass:!nc t h n t  the coyhination 

o f  inputs i n ~ l i c , i t c c . i  by 3 i ç  a rcsul t  rzf a s t a b l c  ç!q:iilibrium 

+I-iat n a s  LICCII  i.2 cxistencc ovcr a lcng p r i o r 1  of  timc. If 

o ,  t.!ic. n:.;c of in-uts in thic preyiortion xill !>F r ? t h e r  

stronçly i n g r . ~ i > ~ d  amonq t h e  firrns - 

Xhcn a d o p t i n ~  t h e  new technoloq-f , therefore ,  thc farmex 

? ~ a i n t a i > s  t hesp  same propor t ions ,  ind ica rcd  b:~ thc ~ c i n t  h, 

which is dc f i zcd  as Ihc  i n t c r s e c t i ~ n  of a ray cxt-ncin~ Ero~?. 

thc! cricji:! to ~ o i n t  a w i t h  thc  isoílilant, RB' . T:?e ccnscqurlncc - 
0 ;  r h i s  i s  t h n t  the f i r n  has noved to a p o i n t  t h a t  is nore 

t ? f  f isizr,t, tcn!;nicall y speal:in?, b.1::. t!-i;ik is 1-css éfficir\r,i  t 

{ ~ T Y - !  t.h.2 :;4:;k~cl;>yint sf ?ricl: c?-~f~.ci~?*.: ;*.  . -- 

, . 
..r .:-:h - A h e  ~ i i s s a g c  of timc, howtlvçlr, as t h e  :^ir2 t?air.r; 

,.. -.r,~rr - C ic-!:ct. ..,li ti-i t h c  riew prodatt icln :l.r?.ctior?, i t le;ix:7s t h a  t 

tnc i.)asii.: ~. t~~ i r ! -  of t;ke pr~riuct ic . r ,  f ' i - . c t i o~  i 3  r l i  ff?.:rt.ni. az4 

, i  j : - r i : .  As a r c ~ ~ ~ i t ,  i t wiíl ~ t ~ e n t u ? . . i l y  ~ ? o v c  

t : i  i c, ~ o i n t  o f  bcitr. p x i c c  t c c l i ~ i c a l  f ? f  :i- 
-L 

!.:iirriclm 50 Icnq as  the r e l a t i ? : ~  E a c t c ~ r  ;,riecs : ~ a - ~ * e  r iot  chct~i-:f*:l. 

' l iewing thc adoption o;' tet:hngla-;. as ,:i ;:.3?iesF in L!!is 

:,q; IcaíIs >:O t w c  hy-wthesi'~ . T ' i r s t  , i t  1s cxpctc+.cri :!?ti: tl:osc> 

r : . . 
I Lr:?s :-C~;:C. i *>ir::T .i-cchriical a:;çis i-.ii!:c:c frari ar. c x t c n s i c n  Fro- 

.:rar. ;.;oi.~lri i-:a;rr> a h i q h c r  l c v c l  r'f t ~ c t i : i i ~ - i l  c fT ic ic ,n t .y  !.hc.,n 

those 3 o t  r c c e i v i u g  such açsist:~nrc. Arte seconcl , thosc 



r-cciviri? t.cchr.ic,í? as s istance wcul d have ,i lower l e * ~ c l  of 

~ r i c c  efficicncy.' 

T5c.s- ,?rc two hypo thcs i s  whit:!.~ ' v i l 1  be tester? i n  tkê 

?l-escn+ r n s c l r ~ : h .  Thc f i r s t  is raihcr s t r * i g k ~ t f o r w a r d ,  and 

1s based c:. ::kc ùvowed intcnt of ii. ~ x t e n s i o n  Frograr..  Thc 

sccond is ~ ~ n k  .xs straiql?tfc+rwar.f, :iowcvci, unà is niore de- 

signcd to l l  :,;l:n sornetiking übout thri proccsr; of tec!..n.i.=al 

~hanae. 

cTaric>us :;ritzrs have arquer i  t ! l d t  t k ~ :  i n i i r c : ; ! ~ c t - i ~ n  of 

. . ' . r i ~ : i r . ~ r n l  ::'i~nc;~ aoes crcatF ar; r?cqnrinis  d iscqilil i ! ~ r i u r i .  i3y 

!:ostulati:~cr %!-.ic as a hypothcsis tc :-)c t ~ s t c d ,  s e  can ?ossibly 

-!?roi< .;@:.;c 3 . i7h t  on tho s u b j c c t .  The hypothcsis is ~ i e p c n q e ~ i ~ ,  

I I O W P V - ~ ,  o:: t-hc f-echnical change bcinrr non-neutra:. If thc!  

.- . ., . ..-- . !.~c?-r.ctcl~y..; 2 c c ~  no t  c?,&n~=_c t k c  y,arqir.ai,  r a t ?  f i f  :;uI~s;+.it:i- 

t i ~ i í  a:72:1~ i:,!;,+its, t.he l-:.;.f p t : ) e ~ , ~ ~  ,::i ll :>#I. ' vyd-c:ri, i j u t  V;Z i:*,- 

. ! : I ;  ; 1 1 t : s : h:~nd.  Thc I:~tlic:iolo- 

( 7  71 ::.?I : - . r ~ i h l ~ ~ ~ ,  7f c:ourse, i; t>,a t u::ii.:r ':he cir:,t;ns t~nr-1:s 

c t f  i:.'; .-..-!q:;g;r-~t L> - ríl:;t2srch, it i.< no!- !,oçsii:,lt-. 50 s:ly a - criori 

9.si!.:!:L!,zr : ~ I L  !-1:,.::-:1 i,-;ai ~-I-ian{~yi? is nc!~.:tr;il 01: 3c!~:-nr>u:ral . 
: ' . , y b - i -  - .., . , , . . r  ? ? , ? , . ; r ; ~ i ~ i l i t y  is 3 ivc r ,  ~o t .hi ;  r.?,.r;3Ll-:csis :-::;:tn 

i I 
. i; rp*:o,!..;;:. :i t:;a!_ ?\ChR d0c-z jlp.-l: r!ix.,?.: ,? I ~ V , : Z =  :i!i,71 C>< 

. , L - b -  : -.,-, :.ri C;?? .:~;pncmirj ~ ~ ~ 1 . 5 c l i r ;  o?' I I .  i k r~c~r-x.~:r ici~i  . 
. - : : ; _ r  1 -:_-tion pf ;.lic: , -  .f:.. - -..<.r.: . L r s b :  <:.:p:-.py,ic: rt.:s~~>r,;il 

. . 
: S . , - -  i >  3 r - 7 z i l  . r 4 . '  : : .v  -:-;. . . - .* 

n i. i:: .i i :,(li r-t; ?&as to rlo wiil: t kic n..it.::ri3 czf ihc tech- 



t.hi.3 tec!1n01@(;!y among a sanple of f a r ~ i s .  First, it should 

bc recoqnizcd t 3 a t  ACAR o;?crates i? such a Eay t h a t  it is 

a I- - .  
-.~an n-t! 11s rrctc innovation. I n d i v i d u - 3 1  farrn-rs nay adopt 

ynrt ,?r a l l  9 5  t.hese technoloqics. I£ 5e sholild adopt all, 

c o n c c i v a b l y  312 i.:ould be along s o m  linc s u c h  as BB' . If hc 

h+33 onl:. a t l~p t c (1  p a r t  of them, kowcver, he m3y 5e at some 

p o i n t  bctwccn h\' and BB' , 

Iicr-ice, whan ont. exaxines. a snmplc of farrns woxking w i t h  

4 .  ,..iie t . : ~  t:!r~~; i ~ i l  s e r v i c ~ ,  iie would i x p c c t  then to 5r3 dis t r ibutcd.  
" 

i11 t F . i s  arca,  i s p e c i a l l y  i f  they have n o t  been w o r l t i n ~  w i t h  

C ~ C  c x t ~ n s . i o n  service f o r  a larq period o£ t i m e .  Howevêr, it 

is to bç, ~ ~ ~ ! . l r c i r l d  Lhat as a group,  those  workir.cj w i  th the 

rx",;=r~s i.on scrvice :.:oiilc3 5e  ?rior? +c:chnically cf f i - i e n t .  than 

'.'.-.?c,:! R-?? ;.::\,yk izr; :.:iA.h i t . Thi.:: cc?~~i iex . i l t  ion is i::ipor+ai-~t 

. ,a: .  .,:..,.' ....- I.;<. .d,-,. JI r. .,cyir:; 1 . t c s  t i n ~  >rzccíl:irr s , a scib jr.ct rr' b e  trcatr:cl 

i.: .. 12'..: 

r~.;l.i:ivc c ~ c i r ~ r ' n i i c  efficicnry. 5ir.c.:~ Pie 2 ~ ) i - 5  n a t  know t h e  

A . . .-. 8 . i r ~  ;-irsil'~.:ti O,? f u n c t i o n ,  !sr! p s  t i : r : a t ~ ~  i t ny fittin? an 

:-:;v.-:l:2pc: :.c: t?tc s c a t t ~ r  ~f ~ o i n t s  i!: Lhe input plane. From 



4,' l+?r love- h . 1 ~  pointcd o u t  t:~:.f Tnrrclll s a ~ p r g n c h  

5/ 
assumes: (lj c o n s t a n t  r e t u r n s  f0 s c a l n , -  ( 2 )  pcr fc - t  r - 0 3 -  

petition i n  thc sense t h a t  lcv-l nf nutprit does ~ 3 %  af£ect 

c i t k e r  f . lc+or or product  pr iccs ,  5r.d ( 3 )  no d i f  fert2ncc ia 

citntriro~xerital c o n d i t i o n s  i.? wi:ic;l -:;.ir: f i r m  a r e  o p e r a t i n q .  

Ttic ncasurc is ;inbir;uous if  ariy 0r.e c?: t-hcse chrcri c o n r l i t i n r i s  

is rol~xtlr7, 

Point (3) is an important consid~ration in any Teasurc 

of e f f i c i e n c y .  C l c a r l y  it does not rnke riense to czr;sirle:- a 

:ir?, !.ri th a szallcr o u t p u t  as Iess efficie3t- i? t h i u  f i r r i  
.. 

faces a norc d i f < i c u l t  cnvironmcnt. 

i i ,  i : i  thcory, f rec froni iill of the t : ~ r e e  ~ S S U Y . X : ! , ~ ~ ~ ~ S  

]>e s u x ~ a r i z r r i  ::ridf?r thrce k.c:,~d icl:s : 

1. Njl li ?:J tc ~ ~ x i ~ n i  zc sknr t - r a r .  y r r  f i.ts , -.:i:*{: n :i ~ ~ z r -  

i i c u l a i r  i ;)rcductic?n function a n , i  i n  a .,~~.vF-.I: cr ivi rcn-  

.- 1 :. -- 
. ion 



f i r?is . F!encr- : 
> 

1. prpf it naxinizinq factors: flr - ) 
L .  

2.  Predurtion functi~ns: v+ 

3 .  I : : ~ ~ i r o n a c n t a l  factors: b;,: A 

T!ir i :pnp~>cnts  of thesc v~ctc'r-3 are assill?t?fl t~ be rcal 

. . :;u:tll>~rs, >::o >c.lc>n- r:> tiie clcsc-i -:id iizu:-:3cr! :;cL:s 0:) V,  and 

ki rospicti1:cly. rirm f is i n c l u d e d  in thc i n d u s t r y  or s e t  

of flrzis 1'. 

I J -  i c . i  prcduction f . ~ z c t i o n ,  ab i  li ty :o 5 a x i ~ i z o  

:)rofirt ; ,  and i t s  n r .v i ro r ,men t ,  nach i r  i i ù ccr- 

,,- 7. 
?.x j  n 3 c . t  ií:vf i..ie o r  prof  i t , c. i i i r in ic  can be rcgarclrd as 

;.l 1 !.,?1c::la i?~ar:::~r-zt!~rs . 
si :-.c.: . i C: :ps.xi oii:l Loiii;<lc?t:? i :. f I t h a t  f o r  oach 

-.'.i -. i?  15, iit'r*' ir; ;@:rio c r ~ n l > i i i a t i c n  @f ir.l:uts 2nd ~-2tpu:s f i~o? .  

.;:>.:;.i lrac' i tin :--,i;;iriur, p rof i t s  fcr  firm ?-. T h i  syr.l>o?s v f  nnù 

.. ; . . , I :  . . ,. ... i,:,- L . .  t hr j . ro+iucl i o n  fu::c t i<:!: :inl cZ7.?i r~!??~cnt .x I  

;-, , ,.. . . .. ,.- .. -11; !~c: ld  co : i s t in t  ;;L I~l-~e Icvel of t!~e rir:. 
1'. c, 1 .  . . r ; ; . l : * - - l . ;  :;i:i hc o:tc .~~lc: i  i r - !  rt!.ki.n" ::h.-t!. fcr . iny 



uha r~~c t e r i . : ; t i s s  c? t.hc production f u n c t i o n .  Since V is 

.-.. . .-,st - cx i* ;L . -  7' ( R o ~ c  that sincc 7 is contiiiiiou.; on r t i ~  cdrtc- 

s i a n  pro3irct CJ S V X W, r is continuous in V S W; k:encc, 

i3 J 153 u:!i :.'ornl.; c a n t  ~nucus. I 

?Joi.r t h o  v ~ y  t h a t  ne have d e f i n e 8  :: ( uf .v ,w . r (vf.wf) 

- ( ~ i f , v f f w f )  - the p r o f i t  obtilincrl by f i r n  f ,  

: ( r , 7 ; ~  ,- ) : rhe p x c f i t  that f i r m  f would obt . ' i ln  i f  i t  
* \;cre a p e r f ~ c t  ynaximizer,  and 

6 f i 1~1ãxi.n:~fi j-l?-r ' : ' j t :  í i o s ~ . i b l c  , T jr?.:n !.i.:,+. 
t h e  f irríi; .írc i ) y i ) t i  L nü';i:~i zc_ir,~ . \ r ~ : !  S I : . ~ T . $ :  t 
Lhc best proc!uctior. funrticr:-., 5i:t si\-ir. 
t!~: envi  ronment . 

. , \ 
j 1.: c , <.' ,. , ;i ,- 1 
- -. ---- . r  i -  > i L  r :Ir 

-L' 
'- , L ~ ~ . ,  .i. I :.hc r c l n t i v c  . ibi  l i - y  i-o ciaxizli zc pro f  i 5 + ' .., .%L t h i n  n g i v t n  cnvi  rc>nncnt ,  under t ! ~  

prcál-c t i o n  f u n c t i o n  cliosen , 



- ! ; r f , w f )  

-,i T f T  neasures r e l a t i w ~ e  tcchnical e: f i c i e n u y  , or - -- 
loosely s:.>eakinc:, :?'c a b l i i t y  t:, p i c k  0'3t 

the r i g h t  p r o d i ~ c t i o n  f u n c t i o n ,  and 

? ( f )  iç thc ovcr-all ~ c a s u r e  o£ r e l a t i v e  ccononic 
cf í i c i e n c y  . 3 r  h 

Tf ::o f irns i n  the ind*~s t : ry  i n c u r  losses, 4-!-1cn C ( i) and 

it.s ror , ;mxcnss  are numberç SeJ..xoen z e r o  ùnd anc. Thc closor 

It shoul:i bc notcd t n a t  t h i r  is a l ç o  a c a r d i n a l  mcastirc: 

.:1rir3, her.:~, is not  SUL ject to v a ~ i a t i o n s  whcri we, say, 

,io?iblc ;r11 p r i c ~ s .  T n c  c f f cc t  of (i doubl inc;  of prices would 

cancel i t s c l f  out  sincc p r i c c s  would appcar  in n o t h  ?.-he nurrlcr- 

.ILor anci dt.-nn:?iniitor of any of the  r a t i o s .  

. , , - ,.,. . . . . ,  .:i!:ri t!-,n c-lcser i?. 1:; tc: zCto, t!ie re ' lat i i ' rcly more 

. , : - c j  i ,7 i , , l . i r  ls i . i n  a d d i t i o n ,  it can bc d i v i d c d  i n t o  t w o  



R u t  +bis rncasure alço !ias a serious s ? , ~ r t c o m i n q .  A:;SX::Q 

3 co~íipcti t ivc indus t . ry .  If pricc clianges do not a f f ec t  

p i+her  u or v ,  ~;iu,v,w) and . - ( v , ~ )  a r e  honoacncous of dr:?rl:r! 

onl: i n  p r i ces .  That is, i f  xe dcabl?  ,111 p r i z i s ,  El(f) would 

Se cioublcd a l s n .  !icnçe, El! i 1 is n o t  a cardinal ncasurc ,  

s i r . r c  it is i n v a r i a n t  u n d c r  the incicateci price c h a n c ~ s .  

lt shoi i ld  hr nob-cd, ?.owrvnr, t h a t  t he  r e l a t i v ~  yoaitioi 

of any t w o  firrns does not change w i t h  t h i s  change of priccs.  

~ e c a i l - c .  of t!lis, it is ;?c.ssiblc to usc E ( 5 )  to rark t . h i  
1 

. . 
i r::ni::, tissi..:-.inq 1 to the nost n f f i c i c ~ t ,  and sn fortji. 

a :;totsn t h . x t  r>-a e m p l c  rank, El(f), t e n 2 s  u n i f o r n l y ,  in 

nrobabll i ty, :.o t k , r  t r u c  rank  t-iie ~ . a n y l e  sizc i.ncrcases 

! ; ~ ? p i c c -  t;~,-it +.h- p rl-du,:+ ion ~ . : L . C ~ I ~ ~ S : :  c:..~ri b.? deçrrit,nr: hy 



v 

p r p d u r t  i:>? f ; lz :z t ion a m ~ n q  f irms. - ~ h i s  is i n t e rp r c t c r l  as 

i f  we p c r z i t  thc ~ r o d u c t i c n  function to v a r y  f r o ~  farm to 

farn uy, :c a fac to r  of pro;?or-tion--ility. It iç assuncd t:h.;it 

n =: profit or n e t  income 

v .- : . rrye. l i lc  t i b n  f u n c t i o n s  

7 , . . -. . environment, w h i c h  will here bc d c f i n ~ ~ . !  as tiic 

!:rl~<i-i of tha prodi_icts and f a c t o r s  . 
o r f, -. q ( u  ,V ,t? ) . l t  is Ü e s i r e c I  t h a t  thi: st.2ti.s- f f f  

! ~?r.ni: of t ~ i i c i  usual s tatiu ' !!cor?, o n c  ~..rc\uld ;:os t t : la tu  

m .  - . . a  

i '  .:,,.L s L . : , 3 í j y ~ ~ , t  I dt-l!ine:ã 'Li-~e f u n ( ; + i ~ ? r ;  ?:>r ,? 4;ivrln f ' ic r - , .  
r Y . .  ? . :~c . i l  ~ s t i l ~ l í t t i o n  . - -^~sc ,  is i.iss~~r:icr.I +.O rcli\r?- 

*- 

C , i-. . . i '  r . I  I :--iii:bnr o: r ~ . : ; - ~ : i i í ? y  I;r.izn8r~in+: i . n r i , i i > i a i s  !:.r, 

;?.:?jr ';>.zi:i r )37 \~ :~ l * r i  f r g ~  t h p  3;lndc;. l n  this casc t':e C c ~ i t r a l  . - L i L 7 i C  T:;t:uyL- ; j r ~ ~ ; i c i ~ : ;  3 y:?!-i@?-:i? tkiq 110!"3>~ ( l i 7  '-l-i! ::.I!- :.?,I1 . 
r -  +-.h.-: pr.:F:-,;-& 
A.. 'J,. F iç <3:<5~:1~3': r c í : r i : ç ~ - ~ \  ! ! !c  lev?l r . f  
c .  , ~ : ~ r ~ p i o r - - . .  '1':. L i i n >  c 2 x : f f i t .  4->L,l: thi.. i(:qip3? pf.  ' - . [ ; ~ h ~ . 3 l i .  1S :<':.:'lr. 
iii- 3 !-::i -,t I Izrifc: nt.;rijer S I I C ~  C?:; thC? f ! i : c i l  i -  
\ , - - f , -  ; -  i!l:\:ib.e; , ~ ; : f ~  :+:e r j : l ) i t t ; i > i i  . n . l : l -  

, . 1 - . .  , _.I?> :.:::i 1. i ~ ~ . - ~ ~ i l  ,-t;*;.31il-.~; . 



cor.c?itioiis f o r  an c l u u i l i b r i i l m .  Thc f irst  ol-iicr co:idi ti0r.s 

for a mitx in i~m i v ~ u l d  irriply 

F .x; .. 
i :  L ,  

Cc = --- for i=1,2 ... n 
i PofXof 

cis c o n  Zitio~:; r ~ f  c q ; ; i l i b r i ~ ~ , ,  and tis çrif f ' i i i e n t  to cJ.~tci-rninc 

t h e  IcveL o f  resource asc and output, g i v e n  thc prices and 

,-!rc:?trjr t h x r :  ;TPL-O 3 x 1  less ~ h a n  orie and tha t  t-lie sl:n of 



1 3 /  x i l l  ! ~ o t  a l i  nroducc thc sane cutput .- 
Altcrnativcly , or in adclitio:? to, in t h e  saxe rnaxer ~i 

to indicate t h 2 t  t h e  firn nzy not. bc a ;wrEcc:t p r o f i t  maxi- 

:n ize r .  In t k i i s  case iItLa e q u i l i . S r i u r n  r c n d i t i o n s  becorne 

pi :Xi --- ' l u  - . . f o r  i.:.:, i!. , .n i i E  Pof.asof 

whcre log u', is a randorn v a r i a b l e  w i t h  a normal d i s t r i h u -  
- L  

or,:lr:. ; t q . ~ i n  t:; r ~ i v c n  ar. ecorior:ic i r i t e r ~ r c t a t i  P!i. 

T.rikin- !.>r' stoc?-~.-is? ii::i:.:erI ~ ? r o r i u c t i c ? n  funct ion nnd ~ c j i i i l i -  

A r.' 
1 ' 7 s 

i o . - i f  if 
i L-' loq , ., 

L .- , 
; = L  - o f"n f 

/ I ' .  9 r 

-:i-:;,:-.: 1 .  i c ;  i.!>:: 4 .~t i i l  n,;;idlc:r 9:- f i r r ; s  in thc sazplc. 'i'akinq 

--- -.- -. . - ---- 
- 7 T - E  '-..;;:V : :c . - r : ,  an cl:ci-i;\nic r n t l . c~ r . i  r.cl is bcir iq  q ive r ,  to 

*- t.;,: - LI$; ..: :i 1 (- . .. -.. + -  , .  . !L,  r:;~ e:8:- t i ~ ~ - .  ~.:;;tLc?.~Lin:; ~ql:.ktio!:. 
: d , ;  - 1,- .. .... 1.:; . . - . , - ~ S Q  =!I- i i i f  i r ;  ctrr:;sur~t!d to rcnrisc-rit a i n r t r c  - 

;?..:..)>.-.!- I:; i-. c i. i v;-. iy r l y . i ~ ~ :  ;r:;;:: r v;? ri.nbl12s tk,ciA- arco li:^ t 'clr 
k - , , L  i .. <i:--.- : i (  I- .:L!. t.tj.nl;:(-; ~~f~t;r~c>~-: i .z  01?Lir;~ir1. 

- 8  .. : ! i . z . ;~: ' , l  !i t I.!.,.' ~!rc?ci..~c:i~!; f i f r ; o ~ f  iorr r c  L-2 t ranz f@r::rt>:i 
lo<r ; i r i t . :~ . i r ,~ i  l y  i n!.c F t c ;  linr2ax form. 



Thlrs, tki .r are obtained as thc  qcornetric meanç of t he  i 

çhnres  c'f tfic rèsy:cctivc i n p u t s  to +hc t o t a l  vslue o£ output 

/'/ 
o i z i : l  r .  The i n t c r c c p t ,  log a ,  is nbtaincri by 

i c s e r t i ~ g  t!icsf? ns tinatcs i r i to  tha c q u a t i o n  of the p r o r l u c t i g n  

Nerlovc Frovcs t h a t  the estinates of lon a are unb iased  i 

.xnil cor.sis:cs: regardless of the i n t e r p r e t a t i o n  o£ vof in the  

17 / ar i.gi :ia1 :>roc?uct.ion f u n c t i o n .  - Tke e s  t.isiates, a t-rowcvcr, .. i' 
.xrc bin!:e:l, al L!-mugh thcy can Sc s!~ol.qn tg be consi s t c n t  . 

A 
1,~. ,r 

i' 2n thc  othcr  hand, is b iascd  and in qcnaxal __ incan- _ . . .. 

r.' 3 / 
s 1 1, 

- : loq Xi - loq Xof - 10s ai J ' CIC.,-.- ? ; 
fr2 1 

A s i A i S 

?oq U i  - -- t < loq R i  2 log u1 + - t .- -- .-- 
b 1.' b F' 



Solvincj thc original mo:icl, which c r ' n s i s t s  of I h c  pro- 

d u c t i o n  function and thc e q u i l i b r i u m  conditions, for  the  

lnvils of oiitpzt and i n p u t  i n  ter35 of tha o's and the v ' s ,  

3nr.l s u h s t i t u t i n a  the resu l t s  in tk prof it cquatio9 rcsults 

To obtnír.  - for any firm f in a sanplc of fircs F ,  w e  çiib- 

r;ti t u t c  & , - 1 f o r  i = 1. . . n. )i : f ) is t-hen found a s  the 
L L 

z~axi:~ufl of - in t h c  smple. 

wherc 7 f - - C  n c n s u r c s  pricc efficiency, 
- 

- - Í )  n e a ç u r n s  tcchnolo<r.ical c f f  i c i c n c y ,  and 
A. 

-7, ( f) nezsurcs overa l l  ec j -on ic  r f  ficicncy. - 
Thcsc ~ o . i l ! ~ u ! . ~ t i o n d  rrnccdilrris car. ba aun--::riztrd 1.1s 

I 

? .  C c n ; i ~ : . t l  for each f i rrr. f thc. sct o! v l l i i l s  u i 5 f o r  
i=l . .  .I;. 

4 . C'c::i~i;:.t! f o r  each  firn f t h c  valucs u u for  
: - 1  i if 

- - - . L . .  . I ? .  

-..- . Ta' -'r!ii- ~ i : : ; ~ i t i ~ ~ .  d i  f f ~ i s  f r~: .)  :.liat su.irrcc;tcll i , ~  :i-r2ovr, - 3. z. , 11. 9 .  Co~~utation a1on.f~ ! .hi  1 Lnes s!icqas '..r?f? h.,; 
:!c\rluvt. r.:c;i;l",t-i ir1 i n f i n i t c  viilücls Zor ;.rofit:; cr nc+ ir~:l-or?r?. 
Appcnclix il s : ; ~ : : ;  . r h ~  r'.t:riv,itior. ui.ici, r c s ~ l  to.1 in t h e  ff? l lc.>:r- 
inq cquatios. it is bascd on t he  prcccdxres ssf~nes:ed by 
:,;crloue. 



3 .  111t rc r~ucc  these vril'ics i r i  khc cibovc p r g f i t e q u a t i o n  
f o r  e a c h  f i m ,  f = l  , . . f. 

6 . Conipu t.c 
r E for f - L . .  . .F. 

7 .  %kc u - I., i=l . .  . n ,  in t h e  prociuction f u n c t i o n ,  i f 

-9 8 .  Coiny?atc_ -. for  f=l .  . . r ,  f 

9 .  t;tl:.>r? tkic mxi;r,u:.; value of .;. This is > . ( f ) .  

10. Co~.p*. .~ti  t h e  various rneasllres of c f f i c i e n c y  by  t h e  
L u5c of f o r m l a s  abcrv~ .  

LI, Usa these values to rank t h e  firns. 

i"he Data 

Thc 5 tçic m d e l  to be f i t  is a Cobb-Doul;laç equat iofi  of 

: , ~ h i  .:h is 3 i:r>.:!l.3st.icir.c?d as inc:ica tcd  in the p r e v i o u s  sactior? . 

?o-1;: i r.::;l;Ltc.t-:, i r !  su:nc a: t h c  cxponcr,", ç;!iich were . ~rcatcr 
.. . - . # 

, . ' . .AI ;  i3 i i r  , :: -:Fc;;ltns khe scconY arder c o n d i  tions for 



t h ~ s c  v a r i a b l - s  are, of course, r e ~ l c c t c d  in t h e  constar :% 

t c r m  of thc p r a d u c t i o n  function. Sincc  the p r o d u c t i o n  

e l a s  t i r i t i c s  ;:rc csti2ate<? Sy Lac to r  s l~nres ,  this a ~ p r o a c h  

does n o t  lcad t o  ç p e c i f i c a t i o n  b i a s  r?f t h s  y r n r i u c t i o n  elas- 

t i c i t i c s ,  i t  mighti nave done F:ztl sciritrthin: like ordinar l .  

lcas t sq:larcs cs timation nroce~urcs h c ~ n  use:!. 

19; 
Zhe rode1  uscd  in the a n a l y s i s  belob: is spec iF ied  as:- 

>: -= qross income of the f a r ~ ,  r icasured in cr i .~ze i ros  
O 

):, - l i ~ k n r  s c r v i c e s ,  rncnsured in c r u z e i r o s  

;Xq = machinery and e q u i p n c - t ,  ncitsurcd i n  c - i a e i r o s  

S5 ..-- "ni - io l  services ycnsircr! i n  cr:Jzc i ros  

A i 1  - ~ ~ r i ? b l n s  are r n ~ a c ~ ~ r c r l  as a flow, a3 (,:ontr.ast to a 

s ~ r i a u s  ;>ro!,lrt:xs ir. ari inf l .a t ioni i r*;  en.c~iror;?.-'c-nt S J C ~  ir1 

:$113t t!-iis rltc i:. 

A : .. -- i.onv.-r: u inl ;  s tocP.s i n t o  f lows for e s t i r n d t i n c j  tlic protJi.ic+ion 

*.Ir.:.: -...i;.:.:? r;tt~::: of i r - f . l . , t i c i i  a re  I ~ i t j ! ~  ar...! t h i ~  i3 z n  

i :?l ,or~ ~ . - t  .:r;.inant of rescr:_rrzc i.içc and rcsocrcc  to ldi r i t j f ;  . 



F:~rnc rs  p r c h a s z  l a n d  and nn iza ls  not onlk* as a íiroductivc 

rcsource,  h u t  2150 as a storc of valuc  or a hedqc a q a i n s t  

i n f l a y i o n .  Sincc the convcnti~nal thcory of t ? ~  f i m  treats 

0nl.q; the flow zccount,  to t h e  ncqlect  of the a s s e t  account ,  

t:hcrc is ; ~ r >  W;ly O £  takiizg t.hese d i f  f e r e n t  fac tors  iriLo account. 

T]lí, prri8:-2d,rc foll~t,vcrl hcre \;as to Zeasure thc vüriablcs 

in t ' c r t ! ~  ways ,a.nri le t the rcsults of t h e  estixation yrreccdurc 

cstlmated w i t h  assumed r e a l  rates of i n t e re s t  o£ 10-15 ~ e r c c n t  

!~ lcpcn*i i .n~r  on v a r i a b l c )  whi le ariother was is tinatéd wi t l ~  

:inrii:i.-il r.3 trs Q E  in t : : res t  of 4 2 - 5 4  ~ c r c e n t  (at?ain .Ilcpcnl!i:is 
L 

on thc v:~l-ia'.l.~) . T : I ~  lattcr  madel gnve t h e  i>ct t - r  o t a t i s -  

2 
C 1 ( of around .6O as cont ras t  to . 4 0 )  nnd h ~ n r c !  

. 
L c s t .  it bf: feit tha?: thcçe ratcç a r e  ~ r - > ' i ; i b i t i v o l y  : ; ~ q ! l ,  

. . 
: r. si-!og?--; rc2.7gnd:c:r 'zr!  :.;i11 r.!eper~cl or. t h e  Ci:<:isiofi 

cicI.:l yt:ic:, f _iy:.icrs actuall y :içe. IC zI-~c?j :.?,lj.:c *ilíc:ir produr- . . 

r : ,  ~ ! I C  (7;;-:.:r~~?,c.i ::akr:n herc is val ic i .  (?!I +.h!: c t h e r  hxiícl, 

i .  i r .  t i ,  ' .c .  ! c t ! i i f ik  ir;' " r c a l "  terris, o u r  r~?:;;.,Il;s !.;i, 1 l 

'-, i ,-j 5 A- (2 . 
Ari. :i.i-ii t.io:::tl f;ic tr>r -.:h<~t ~ c ? , ~ T s  c ~ r .  tk, is i s s u c ?  i 5 C:;at 

L;:,~ ,-ar- i .- ~1 -.. .;;,rl-:rrs - v:hi=h f~rrri ~?eo!> l r  face is ver-;. i r : ~ c r f l i c i - .  

,-. . :..::*i ! ~ ~ c a u s c  c)? ti-ie rii\i!.! i r . f L r l i 4 , i c > 2 ,  i nay .5  t y n i -  

f o r  t h c  p~r:h-st :  of 1a114. 



Thc d a t a  tkiemsclves wcrc takcn Cron farn intcrvicws in 

two nuniripios {counties) o£ t h e  s t a t e  of Minas Gerais. In 

onc ~unicipio ACAR had bccn workinc? f o r  1Q y n a r s ,  and t h c  

d a t a  wrlrc +akcz fron the u~ivcrsc ot' farriis coopcrating w i t l i  

r"l\ t h e m .  1 . 1 ~  S C C D ~ C !  r , ~ u n i c i p i o  W ~ S  c h o ç e ~  so t h a t  it wculrt bc 

as s i n ~ i l z r  RS ~ o s s i b l ~  to t h e  ACAR ma~icipio, with t h e  CX- 

ccptioli  t.!:at ACAR haà n o t  tiorked therc.  In t-l-~is m u n i c i p i o ,  

a random sanple of farrns was drawn, but w i t h i n  s i z e  intervals 

s i a i i l ? r  to tnqsc fo r  thc ACAR munic ip io  só that the s i z e  

- l i s t r ibu t i io r=  :.:o~ld bo, s ix i la r .  S i x t y  i lucs t ionna i rcs  WCKC 

20/ t-.&cn in eacli r.ii:ii cipio . - 



CEIAPTEP I I I 

9.4CKGROU:\;D AiGD íJXsi:F?X?TT1.~E DATA 

Th.3 p 1 , i r ~ ~ s c  af t h i s  chaptc_.:- i!; =.c> q i l ~ n  a r!cs.c-=ri:?ti.or. of 

t he  ttivo nunicipios. Tnis w i l l  serve to cha rac t e r i ze  the 

. . s ~ t + . . i n : ~  f r 0 ~  W;LLC'~ t k r i  sarnples were drawn and to co;..r,are 

-:?,irinus c ! ~ ~ r a c t c r i s t i c s  of t h e  s m p l e  units in ordcr to in- 

r l i c a t . ~ !  <O -.-hat e x t e n t  thc t i . ~ o  s a n y . 1 ~ ~  Gere I r. f,a.ir:t s ix . i l , i r .  

' r h c  rles::~ i? t - i c n s  of t h c  two nunici?ios, Senrtclor P i r l i i n o  an~l. 

Pres idciritc! Fr?r::ardeç, w i l l  be Sasrid on clata obtaii lcd from  ti^^ 

TR!;L;, ! i i n s t i t u t i c n  in chnrqe o f  c ~ l l c c t i n c j  data 

. -, . 9  . ,  , L 1 -~~+; i  ?,O- 5- l :~ t . - ) : j  !.:>:i ?? :~i!?-i.:f;:;c 

!; i.ri.:c~ r.:.Fii:c:r sai?ln :.I:IL, círaxr, fo r  t .his  pili'lmsc. 

" t n t i . ; ' . i c , i 1  tcs ts will not bc xsdc! fcl vcr i  Fy 1::li-.ether 

. - . L . L r d J  A .. 1 - .I .; - :;ti ; t i c l ? l ; .  3.i '-;si f ica! ;  l ( l i  5fcr f :nc i  i n  ~ . ! . I s u - c -  

,yr?r+:r n f  rl::'< .-,t.f.l-iSjct~ ~f L!IC ~ V Q  sarl::.les. T::? rt?;:sc!n fo r  

::)li.:; 15 ?-5a1 c; !..ilti..;tical c i i  ffcrc.nc.-c.c, or s i n ~ i l z r i  t i c s  i.)ct_,~;t:~n -. 

. : I -  ::;o !:c::.r-~lt.r- in thc chùracteris irs cin:: i f ! r . r ( o l r i  i i l  f h i  ç . - 
r -  '::c 2r1t  r e a l l y  hear oq ?::ic. b 3 s i . z  ar .n l ; . s i s  i:o bi -7!2.rie. 

I I  : [ + - : ~ : c F  , F - J S  7. - . . í ~ i ~ ? b ~  ik, T , , T Q ~ ~ : !  ir,t-l>r$2z4. i?,: L.? k ~ o * . d  - , V ~ ? ; ~ L + ~ ~ . . , -  

I ' -<:Jr,,!.\'.>..- . . ... I-. ,-.,ir; f roi-; !: IIP c ,me :?(:;.;.i l ..I t ior. , i t :.:,js n~ t ~ ! c c ~ + > C :  

, ,. . , - - . ' - - . . . ,' . ,. . . ..- . , . _  . . l u z  Lo ntlri:: t n c  rr~nsiclexablc computat iona1 

t:x"e!i.<C ~ : I v ?  I:/-'.:. 



P r e s i t l e n t e  2crnarncs 

P r e s i . t c n t r ?  Bernardes is the nane of a town t h a t  is 

r;itu,liter.t i r i  thc: únna de Y a t a  o£ ;e',inas C o r a i s .  It is also 

thr: na:.w c15 ;!:e : : ~ ~ r . i c i p i o  of nhich the town iç thc adminis- 

t r a t i v c  nri4 political center .  Accorr i inn to tiic: 1960 C C ~ L S U S  

~f ~op;lation, t h e  population of -!:e : \ ; i ~ n i r i p i o  was 8.J5Q, of 

i 1 1 ( 9 . 7  ?crccr.L) livc:! ir. to~:n. 

The r o i n f a l l  period in thc municipio extends  f ron  Octoòor 

L@ A p r i i ,  an.1 t!ic avcraqe annual  r a i n f . i l 1  1s 131: .1 x. T!ic 

:. ' ixyoraturn r;n?cs trox 1 . 1 ~  C.  (avcraqo of L k i  nininu~ ) to 

2 5 .  g0 c. ( . ~vn raoc  of t h c  mexizum) with an .3vcrave of 19. ~ O C .  

Yrcs i : lcn tc  Bexnardcs has bcen a trrwr. s i n c e  I)ecc~nber, 

.. - 
! . ~ J L ,  q.+hi:n a S t 3 t 2  law r a i s e d  thc  villagc of I h e  cnnc n a n ~  

:.o ?:h;. c.2trvcr-; of a t-own. But. its h i s t o r y  (.:oes hqck r c  thc 

ir ..L:-:;', a i . -~ ,~r: :  r:f the ~i i - :htc~n:- ! i  cer . t9 : ry ,  :~!icn i :fr?':p of 

; or1.i B r . 2 z i  l i .3n-  bignri '.c, ~ e i t l c  i i :  t!if r a . ! c ~ i @ r : .  

i :  1 ,  - . i  forf:-st anr] r.s:;ablihc<l i n  i t s  ;tlecn f:irm:; 

:hat pr;>;la-;c: i ,:.-:t'-l2 z:-*d f2i-cps. 

; * i i k  :.I-,.-. - lr:v ,~r , t  of %!;e r.:ni-f'.;í. r y . q ! r :  i n  ijr;i;:i?, t h i s  crc;. 

k~-.~:a*-i.<: :llc :?(:,sy vrctfi:.&lc ~izql :::!;q:~rr-;t::: .C!-O;> cif Pyes iel?nt-c. 

:3-:*;;arc-:es <I L r=-;.cficd al:\cst; ,111 :;II~ LS 2 f i+.s ares, ir,- 

e-:l!~i,ine; : i n 3 : : p r o ~ r i a t i  f o r  it-s u i n f  s!ich as v c r y  



ir:~oscci 5 1 9  thr! govcrnmcr,t a g a i n s t  the caffee of r c q i c n s  C h a t  

2ro no? consiflered a p p r o y r i ~ t e d  for its c u l t i * r , ~ t i o r , . ~ '  Theso 

advcrsc ~ ~ ~ i l i t i n n s  -- 2 decrcasc i n  y i e l d  nn2 rc la t - ivn ly  

lowtr Fric-s -- b r o u y h t  a b o u t  a g r a d u a l ,  b u t  s t e â r i y  decreíise 

in thc  cciffct! p r o 4 u c t i o n .  A t  tlle p r e s e n t  line, it is no 

l o n z - r  3: e::ori~::ically s i y n i f i c a n t  c r o p  f o r  t he  : r i i~nic i l i io .  

Thc  cof fcc  i ras replaccd 5y corn, r i c c ,  a ~ u  3 c a i i ~  i11 

those  arel is  whcre the  fertility of the s ú i l  made it possiS1e. 

?'h? st-iccp k i l l s  and noor land foxnierly i n  r:o<fee is now in 

lintl-, l i i , i  i~:;lr: rjor,,? tz r a i ç c  th.2 i.cve 1 af ferti li ty  r>f  the lanci. 

"i 1 I.I~? F ~ O L ' P S S  ~f ~ i l s t x r e  fom!a+,ion was and c o n t i n u e s  to be ~ i r i ~ i -  

V I. ..r;2 . I+ u ~ n s l s t s  c n l y  in allowlnv t h e  l a n d  in coffce  to ac 

. . 4 . . . . I.. ;.~.icc? O)t fyr:ii. iÇ+?.ç, v i t h  vcry I i t t l e  i ~ t e r f c r c - n c c  r?!.: ttic ] iaz-t 

. . ~ i t k ~ c r  bl! :-ir2 @r by !intur-al  Froccçses .  '.!lt.i:.iatc:l:~, a tine 

:k.!gii+- ' ; C  - ~ r = , r ~ ~ ~ n ~  of t!ie lab2.1: force is ~nl) ; iqer!  in 3~ric t iLLi i ra l  

. . 
I . .  ,. - . . . í i - 2 I '  ) j s any.rc;zriatc f o r  cr2y ~ r o i l u c  t ior ,  , ç irice :.!!c 
-.---- .---- 

7 -  

L,,, I:? 15r-eis i :?~!- : t t .  Ber~arr ics  it costs nucti rnors tc rro:lucc - 
, in c s rwr t~ :b ln  t y l ~  cf coffec than i n  o t h c r  ro.ions of Lhfr 

1 7 .  I .  L:ic o r l : i n n l  yl;int-i;ícjs bi::re n o t  c! a t-:fpc s u i ~ ~ b l ~  
--rir f - x ~ . . . ~  1- '- i l l(:  . - 



:ol:ogra~hy is viry i r r eg i l a r .  Morcover, thc area c a r r c n t l g  

iri  cro!>s -- 17.3 percent of thc tctal nrca -- is grcater  than 

f o l l o q e r l .  Thc rcst of the zrea is in p a s t u r c ,  forest ( a  

snall p s r t ) ,  or in non-farn t r s e s .  

Thc n a j i i r i k y  of the f ams  are ver- small, and sone of 

t h t m  u n d c r  th.2 currcnt l c v e l  of t s c ! ~ ~ o l o q y  prcbably do no: 

a f f o r d  c v c n  a subsistence p a t t e r n  of liviny to t he  farmcrs. 

Ti-..: s i z r  c ' . i s t r i i j u t i o n  of t h e  land holdinqs is v e r y  f i syxi l~ t~ic ,  

-.$ith thn .~~!?;?roxi;l~ately 10 p e r c e n t  of thr3 f ~ r x i  OCCY !r)U . ?  

L ./ hcct:ircs- accolJnt in9 fo r  about 4 8 . 9  pcrccct  of thc t o t s l  
A 

i.:in4 i n  f n r ~ s  (Table 1). On the cther cnc! o£ the C i s t r i ! > u -  

1 - : i ,  s , ycrcezt  cf tlle fams are leçs t>.::r, 10 hectares 

>;i;:,.-> : \ * - .  .... r:cl?(..r only 6.2 ? e r c ~ n +  of the t .ota1 arca ir, f a r r s .  

- -, 2 . :  . Si zr) I I i s C r  I . b u t i o n  of F o r x s ,  P r e s i c i c n t c  Ber::arlics, 
I-I-ii~curt-.rl in Iicctares, 1360 . 

--- - 
. ., i : :  f r : ,  i ?  Pr?rc9r.t Ares I ~ L :  1: : : I~f l  p p - y ~ - ~  
. . 
I, ::.-.c~.lrcc ) of ?ai-rns cf 'Yota: i n  Farnsfhcc?:.:rcs) oi" Total - --e-- 

1,:: .; s ?-i?, [i?] i ? 1F; 5 c;. 2 



Accorcling tc 1 3 6 4  data, corn >:as t h e  most i . n n o r t a n t  

crop of the muzicipio, follovecl by r ice ,  beans, and ccffee. 

The yield of t h e s e  crops is very low as can be seen in Table 

2 .  The lir.iteci u s e  of f e r t i l i z e r s  and irnproved r e e d s ,  1 ) l u s  

inappropriate s tands  are nossible r e a s o n s  f o r  the lc?: leve1 

of p r o d u c t i v i t y .  

Table 2 .  Crop Production a n d  Yield Data, ?residente B e r n a r d e s ,  
1964. 

Value of 
Ares Y i e l d  ~ e r  Froduction T e r c e n t  

Crons (hectare)  Froduction hectare (CrS1000) of Total - 
( l o n ç  t o n s )  ( k i l o s )  .. 

* i ' h i s  cs teqory incluùes : oran.,es, bananas,  tobocco, mi>ni?c. 
qarliz , ::.irna-vle, cnicnç, ? e a n u t s ,  s~:;cet pota tees.  
rsotatoes , toriia toes ,  etc. 

.-. = o u r c è :  r ; e r v i c o  de Es tc? t i s  t l c a  rja i I roducao Qo 1.:: t.::::!? c?r. 
:!irias !;trais, - S . E . ? .  

Pata on thê fio:,: cf aninia l  - r o d u c t s  fiam t!?c llves~rri: 

sector are ;ic.re c i i f  ficult ':c c ' ù t a i n .  Tkic val i lc  ~f l i v r r : t o r k  

itself refcr only t3 t h e  s t o c k  or, I~anr?.  So ~1.3-a are avail- 

able on sa l e s .  llowever, if the y i e l i !  fron the c a t t l e  ani l  



'i'ablc 3 .  I ' roriuction o£ Ani r i i a l  ProAucts , Presidente Berncircies , 
1964. 

- 
Valuc of P e r c e n t  

Unit of Produc t i o n  of 
i?rofl:~cts Y c - ~ s u r ~  ? r o t l u c t i ~ n  (CrS1030) Tctal 

Ciierlnt? t on  ? .?  2 , 3 4 0  1.8 

-4 ;.gurf:e : :5crvi:-:o c l c  Esta tis1 i c ~  da Producaa do Ils tido fie 
3:inn:: C c x n i s ,  - S.E.P. 

i r -  i-. assuncd to be 10 perccnt.l' the value of crop 

procicrct ion is s til1 ahove thc valuc of a ~ n i i a l  product  i f ? r i .  

.,..L : r .,r: r l ln  .?:I- ';el?? rron thc d a t a  prcsentccl in Tatiles 2 ,  3 ,  anc! 

;-eaA .. L ,-,c i .i:?~.i k ~ q s  arc thê- p r i f i ~ i ; ~ l c ~ ?  lj *.r~?stock ori farns, a s  

a r c  ! t c  hlciir! o!' iza t t lc  rcr f arrn ( ~ c i u l t  clnc i-,on;iri!llt. cdtilci . 

.----h- - -.- ...,.-.. - ..----. . . . - .  
i ,  : i ~ ; . ; j . ?  : : :n . : . i ; :~rp ~f thi, y i ~ l ù  af the c.g+tlt. a:!<í, !.ro:! - 

m;, C ht :~ :?~ i i-: nci+ ; , . ; . i  ii ':i'uld Kor t!-i~ niuri ici  ~ i o .  . 1[1 pf;rr.:Cfi+ 
ratc 1s t!ic .::.v1?: a(:(: f o r  thc s t a t c  L ~ S  it wholc ar,[-: is ?rcbiililr 
n o 5  tnn f ~ r  g f f  t h ~ 2  ni l rk .  



Ta51c 4 .  StocI: of Animals, P r c s i d c n t c  Berndrdes ,  1354. 

Value P e r c e n t  
Ca teqory • Number ( C r S l O O 9 1  of  Total 

Ca t- t lc 7,190 48'1,000 4 3 . 6  

I :,03+ 5 6 0 G. 1,200 0.1 

';,!-I ta 1 XXX 1 , 1 0 O t b 7 8  1 0 5 . 3  - ---- - -- 
h 

ccr.:ir:ci de E s t a t i s t i c a  da ?ro:iu do cio Zstaio de Soiircc: . 
? . ! i t ~ : ~ ! j  3 c r ~ 1 . i ~  - 5 .S .I?. 5: 

t ~ c h n o l o c ; ~  i n v o l v c d  in both cntcrpriscs is w r y  p r i i ? , i t i v ~ ,  

:iL:: ; > r i i . I t F s : ~ L 1 ~ i  ci11 t h c  invcstnents a r c  in l ~ n d  or i n  acin;alr;. 

3 :  ?ri: ? - l i  wi th ccrn onl;., itn? cz ' - i l+ :  ~ i t .  .-il.ncst ;:I1 thc 

? i i +  L icr:t.:; L ~ c : '  rcccivf? f r ~ l i l  p r l S t U T ~ .  

r#.:-í:- m t i r , : - i p ~ l  f i ic i l i t l -s  i 1 1  t h e  muriici!: i ,n , i re  *:c.ry ?ocr 
4 / 

o . !  i : .  i 1 y . - The c1 t?menr,itrj, schools arc 

!:gt s1,1f:i:im:ri. fo r  tk.e neefis of t h t r -  ~ o ~ u l , t t i ~ n ,  annl !h(? 

i . ,V of ti.{:ir , . t e n c h i n y  is l a r  bciqw t h n t  providcd by t h c  

;;u;g*?l:t- r.. 1 e lcnen ta r ;~  SC!IDO~S. Unfortunstely , tkie s t a t e  -, - 

- 5 n h n o l s  ,-ir-? Irt ~ - 2 r i n r a l  ?laçcc' ir1 f a r o i r  tov:::~ cir cities nnd, 

.- :&crln[:, : j t r .~ f . ;  t c.:,l;? t-tiai-, i.,ari- a: thr? rural po;:~cl .3t jon t h a t  

1 '  L lVt''? nc,;r e:,€:-:. 

.- 3--=1=5--iY nade hr ' rc  tc : . h ~  schoolr; t h a t  ar!? 
5 i;:- t ~ c ?  r.-t;i2 b - : e  Lhe r?ilr: ic i?io . 



and :.lar; cult ivatb2d i n  alniast every part; of t h e  m u f l i c i p i o ,  

regardless  of A-LE adversitb. of t h c  natural condikio~s. For 

thc sane rcasons, the p r o 2 u c t i n n  of coffec dccrcased and ~ o w  

h a s  practicall;; no eco:~onic importar.uc f o r  the aunicipio. 

Corn, 3va:r..;, rice, and pasrurc wcre t?.e repl:icem,en+s for 

izcf f c c .  Tiie proccss o'i' pasture forrnstion wfi5  ROL n r e a t l y  
, . 

:?L: f i > r * : ~ L  f z c . 3  ?:-csi8-lent+: 3cr?.a~-ci~s.  

Thc i - i sn i c ip io  differs ir. two respects from thak of 

h -  - 
i I ~ s i d c r i f : :  S c r n ~ r d e s .  Croi~s  contribnte a r a l a t i  v e l y  l a r ~ c r  

7?tc>ur,t t o  Chr t o t a l  vàlue of production than i:: P r e s i L e n t n  

r . ,  f T  itlles 5, 6 ,  and 7 )  and anionq tl:e C Y O ~ : ~ ,  corri is 

r c a i l l *  thc oril;? ORC ',Lia% i r  importanf, ( i  5 . Hcncc, 

t h i s  r ; u z i r i y i n  is n ~ c h  more specislized in corn r roduc t i cn  

' 
, . 

:.;:r, is I > L - ~ ~ - ; L  ;c-?+...:! Eernardcç. As das t:ic r a s e  i n  ? r ~ s i . > c n ? c  

? r  t.;~.: ;jwcC:,rictian .ir l;e*_::..:irr! is low _'or cver;. c.ro!. . 
r ,  ?hc 3-ic1J f o r  corri, t h c  crinciral crcsp fo r  S o t ! ~  

' : c  i ,  i- h i g i : ~ r  i n  Scr.aflor Firrninr, ,. Tk-tis r i 7 h C  bc a n  

. . .  , I . :;..~:at ., i??: r ~ f  ,A I:i.:!:~r levcl 3: '.cc!,ntiiol.~y, ~.,ltihoilqh i 5  can 

. i l s n  !ip rilii: .  + : r .  cit!i:?r f r ictorc sl.:c!l 21s $3 >icjr!çfir l ! i i r t ' . l  nc suil 

6 . - i li 4 -; 

C a t a -  lc rs,roduction is dlso  i~ .por t t l r r t  for  Uc;iarJrcr i ' i i r : i n o  
.. 

7 . ; I l t h o u r ~ i i  n o t  lPet  ~ : > c . ~ ~ i : 1 7 , i z e c i  ln becf  ir ~ i l k  

; J J - ~ * ~ ~ Q ~ : : ~ ~ ~ ,  *:i.: ; ~ ~ : ~ + ~ ~ ~ y  i: ti.0 ; .~ (?TJC ~ - 3 * > j . . i l y  t..c:vh*:lr41 ::iLk y:rn- 

i : ;  I :  ::t, ::!-LL p r o x i n i t y  C C  . I  VCT; L . ~ L . ~ F  .'~!-.s:ir?!:~r cf?r.lcr 

- - ? i r . >  I . ! <  ,.: :: - ':-.T. - i i 9 r ;  ; ;r :>dLl~kl?> .3!1:,t::t?Y i:7~>~r.!..:~il: ii?rl- 

i:i.~:+urfiL ,L.:tic.i';;l o f  tI.ie nunicil ; . io,  :I l t : iou-?h,  tr, s 3 r c . i t  



Lable  5. Crop Production and Y i c l d  Data, Senador F i r ~ ~ i i i o ,  
i964. -- r Vir 1 lie o f  

--. 
Yicld 

Pxea Produc- per  P r o d u c t i o n  Percent o5 
C r o p  (1-.cctari) tion !Ic.:tare (CrS19S2) Tr ' ta l  ',,'alue - 

{ loncj t o n s )  (qu i  t c : )  

x ~ r , c l ~ d c : s  s l l - c ,  nanicc,  s u g a r  c a n c ,  swcct potí i toes,  ar.4 

Sriurze': Scrvico dc E s t a t i s t i c a  da Produc3o do Es ta r io  de 
.'blincis Cerais  (S.E.P.) . 

I-I- , h 7 L :  6 T?rcl : . lu~t ipr i  nf Anin r i i  Prodtl(:: c: , SCn  : O - :  Y , ' ~ Y : I ~  r ,~ ,  
: s i ,  ,; - 
L 

-. ---- --- --- -. - ------A------ - 
1 1 
4 .1Ae.:'-> L3 :- 

::ri L t o f P ~ . O ~ ~ U Z  t i o11 !:C y-:jcnt . . , , , . , , .. - -. * r - .  - ... . i .. t~-lire rrT ' l .nt.?l - -- -.-- - ------ - P r o r l u c t  ipn ( :l-;IPC ! - . -- ---- -- - --- -- - -. ---- 

( - ' I  i;..(. :;,- - - r-, ~. . . i. 2 h i.; l! o- : . - I 



'l'ablc i .  StocL of A n F x a l s ,  Scnadcr  T i r x i n o ,  1 3 3 4 .  

Valiic P c r f x n L  c,f 
Ca kr\qory TIJurnS-r ( C r S 1 0 O g )  T o t a l  . - 

9,900 C a j~ 1 .i-: '156 I 0 0 0  98 .3  

L J O ; . ~ , = - :  L:,-:rq,,Ti-~ <?c Estatictica c!a P r o r l i i c 5 ~  cio !:s~acit 
:a:i:~as C ~ r i i ~ ; ,  ( S . E . P . )  

-. .s ; ;  : . , v  -. ;.-: -,.--- 
8 - 2  . . .-  , . l i  : r  , C ?  : ' i  ; : i : c q  *.:.-:r. i:. 



'i'nble P.  :?.i .-.-r> !3i~cri.!>~?i0;i 3f Far?.s, 3eca:l3r 17 i rmi rm,  
I4~cl:;~ircrl i r r  i l~ t ' l a r c s .  

-._I------ ---- -- 
5lze zf F..~:-:Y :iunùcr of Pcrcu : i t  Area I n c l u d c d  P c r ~ c n t  

( h c c t a r c s )  o? r a rns  ~ i f  Total in F n r n s  ---.- -.--------- @f TO~, - 11  -- 

Lcss t h a n  i.? 2 2 5  3 R . 2  9 1,s 7.2 

Total 367 100.0 13,269 1 Q r J . G  

Fi.rnino , t,r.\ri:.l.i !-,! /l.(:AR ?.tiO'l bc.22 worlcinq f OL more t h a i ?  30 yciars , 
. , 

{i?::? P:-i':; L ~ : P ! I ' .  r .  !I(-:rnarc:?cs, tahich :#as chospn as the  h n s i s  f o;- 

m 
; - r - . : ;  . -  I .  ihr. f c~r::.is bVc::.ri nc.3 t scl:_ ctccl ,i4. r I ? , ~ ! C : ? ,  

!, ..- i;,.. 4-!; , 6- i .. 4 . -  . . - -  ,:,a? t l :~ : '  WI-.YC .I\CAR >nrrn ;v t~rs .  As :i r - e s ~ i l  t: 

- 1.-  . ,= , ,  , ..- .,-.r<.. h!:%:: .::-:c.#: --c h:iy:c 78 . zc  i \ ~ r ? d  2 rí:~,:!-, -.IG?-P i2?.on:; ivl. 



5/ 
cC the 50 fa;-n:: Fron Snna~lo:r F i r " r ? i n o . -  It w a s  hopcd thn t  

"hy- -~+-hc: t ls"  :\*as n o t  al;va>7s i r u c .  :,l th9c.-rii t h c  aLrerage 

-,r..2 -,,-.- L I 4b:. ti;*:! s(tz:.c, a - ~ * i d e  XZI;?C of v a r i a t i o n  was foun4  for  

0 t h - r  char~ic tc~r i s t ics  for  which ACAR was no? su~posrd t9 

. . 
: .irv: ::i :)o.;" ar,rl i,;~ncl !;sc (Tabl t l  3 )  . T!ie s i z e  d i s t - r i b l i ~ i o n s  - ----- - -- ----- 

' :.~.II.:;:;. i!' ~h'- r;a:n?lc:, are? ver;- <iff?rin+ :r-~;? tilc <! i r ; t r i b+u -  

,.. , 7 7 .,. . L, - 4,,-. .::: t.'.,: ...:i.::? . ~ , ~ i r i ~ ? t , i c r  tnis c h r ~ ~ a r t c r i s t , i c  is 
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l 2 r y c .  

. . 1;hc E c i ~ r : s  i . rcr#?d by strata, ?r..?.-; i . 3 c r . t ~  B r l - r : ~ ~ r . l ~ i . s  z p p a r s  

,i lnos t: c~n-. ii. tc*nt l le  :%?i. th  a lar?-r arca i r 1  croi's, ar..:l sml l e r  

,irc:is i n  1;<3sti~..r'~?s, 3ltkouyl.1 ?:hc ci.ff.nrc:icr;?s .lrc:: rmt. v i r y  

r .  1 Tk-: .?!I?). rxccpticn is for  +he c1as-s 14i2 .20  - l C 3 .  13, 

::!-.q-rd; t h ~ r r  is n l a rgc  difference in khc arca  in ~ a s t u r c ,  

f a v i r i n ?  ? r c s  i..llcnte Bernardes.  

T!;c p?r:cri~;ine of thc h r e a .  i r i  cross -c-r ;li;e ?r;.:; i:icr.+.c 

d--:rt.zriics ~ a : . ; ; . ~ l c ,  19.5 ?cr-:cnt, Is z: l i t ! : l o  iarc1c.r t l iai;  LLi- 

s~T;? : \ .2rz1.nt  , r? , . :  for t h ~  33:-.ici1_iio, 1 5  . 3 pcrc:cr,l. . For 

.. , .  . mi. , . . -  . - ~. i ! - i , - ;  :.r>;; 3 :  +:];i :; : ~ - , : ~ ; . . , ! ~ r . ~ ~ ~  i i .:: Z;; , : :<:  : % : ? . : . i l i 3 L - : . - ; .  * . . e , -  , 
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I t  should  be noted  that there are suhstantial d i f f e r -  

e n c e s  between the two r e g i o n s  for  i n d i v i d u a l  cel ls  of the  

table. However, the number o£ observations on which the 

means for  each cell is based is q u i t e  s m a l l .  

The p a r t  of produc t ion  consurned by the f a m i l y  i s ,  on the 

averaqe, a b o u t  t h e  sane for both samples: 20 .6  percent f o r  

Senador Firinino and 19.6 pewccnt for P r e s i d e n t e  Bernardcs .  

In both samples there is a t e n d e n c y  f o r  the part of the pro- 

d u c t i a n  consumed by t h e  fami ly  t o  d e c r e a s e  as the  size of the 

f a r m  increases.- 

The similarity i n  sample rneans for t h e  fraction o f  p r o -  

d u c t i o n  consumed by t h e  f a n i l y  c o u l d  be taken as e v i d e n c e  

of t h e  f a i l u r c  o£ the e x t e n s i o n  service, since we might expect 

a grcater specialization of thc farms as a c o n s e q u e n c e  of its 

a c t i o n .  This would bc cxprctcã t o  d c c r c a s e  the f r a c t i o n  of  

khe p r o d u c t i o n  t h a t  is consumcd by the family. 

Howcvcr, t w o  t h i n g s  should bc kept ir? mind: 

1) As will òc i n d i c a t c d  below, t h e  n a j o r i t y  o f  t h e  

far f lers .have  bêen receiving a s s i s t a n c c  from ACAR for threc 

o r  lcss y c a r s ,  and thi; per iod is  not enough t o  b r i n ?  a b o u t  

s u b s t a n t i a l  s ? c c i a l i z a t i o n .  

2) T h i s  chanqc if it occurs, would presuppose the 

devclopmcn:: of a rnarkct w h ~ r c  thc  farm c o u l c l  huy thê f o o d  

thn;. r i c ! c r ! ,  a n d  a s  F a r  a s  S e n a d o r  Firmino, President Bcrna rdes ,  

arid ncarb:? citics are concarned, t h i s  is far from b c i n g  true. 

Farm I n p u t s  ( T a b l c  11). The da t a  presented in Tab le  11 

5/ For  al:nost sll of t h e s e  farmers, the m a j o r  f r í ic t ior i  
of the food cones f rom t h c  fù rm.  They buy only s u g a r ,  salt, 
m a c a r o n i ,  and a fcw o the r  things. 
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r . - ~ t í r ~ : s ~ ~ t . :  t ! : ~  f107:: of scrviccç and l3:crc calcillatcG as inc l i -  

Cilted in Ap-n:~dFx E. EXC&-t f o r  r\achi?cr;', Çcnarlqr  Firnlino 

11s c!! riiclrr. i?!..:.! ei- i?. pr-oductioi? ? 11.33 Prcs iclcr,: 1s Dzrnardc::; , 

2!11:'1 I 2  nll cci :~!; ;  tthe d i f  fr:rc?r,cos ~ x c c c d  14 pcrcrnt . I :o í~r ivc~~,  

:.::c? :rros.:; Ir,;:ptr,-: r* f tile a ,~rzplc 0 5  Sc??.u2or f7irniii?a is o ? ~ l y  

V .  1 ?cr:.cS:-,t n r r . x t r ? r  t h a n  t 1 - i ~  sarnplc frnrn Prrçi i i . r te  Ee~r .arc!es ,  

I 

a. :! ? . .  s:lr~i!C.s:,~ ;::i;:t ti::> ~*.Y,:.TC~C c ) u t ? ~ t  ~ C T  :~::i t 1: !r iriptit. ir 

t Ecrnürdcc; is greater t h a n  t h a t  of Senador  l?irr,irio. 

A:-. T ~ ~ b l i - .  1 2  i n d i c a t e n ,  t h i . ~  is trllc f o r  aLl  i n [ . : u t s  ? x -  

, s = . +  , - . 'The & f f c rv:fie^s 2 c ; ~ i  Sera~'; '@r ! ' i ~ r . l i ~ l ~  .- I - 
, .- .. . - 7  , .  

: i - :  1 ,  i ,  .; :~erccnt ;  .F.i5or, 3 5 . 5  pcrccnt; :IUL-:!L~.~.Y:; 

I - 5 : . ? ;  . i . l s ,  3 9 .  F! p c r c e n t .  Ro s t . a t i s  Lical t ~ ! s f ?  werP I 
3 1 - i r ? ~ i !  +c r:? Lr?rr,iric : . : ~ C ~ , I I F ; T  thc d i  f ~CTCZCCS ari? i ; i q n i  1 - i -  

e, .* :; c) :- ;.;c) i. . : : r ,  t ! ~ ~ y  arc !arrie enruch t-c:: r n r ! r ' i q : .  .rurtl;cir 

.. . . . -. . .  . . .?i -...I i.. .  , - ....!,i. +*x;i,dctc.r1 t.p;zt L , - ~ ~ ~ ~ ? ~ l :  i . ' ir?.i!-p : . : ~ ~ i - i  :<i.Ct:.' 

i .  - 1  r c ,  sio.l:r. Y h i s c  i a r r ~ e r s  :-.z;'(- i)ec;,r. 

. . 
I~,,:~:L~?;,-;-; - i . :-: , i :  h - ; ~ ~ i : c : a  !-r-,? ?.,ct\?,- T ~ l c ~ ~ ~ ~ - :  prv liri.:--!;*r-; ~ ~ - > ~ ~ ~ - : :  

.. . . . , - : i 1  r -  ; < ; : ; r . l  0:' i n c l . l l . i ~ ~ ]  cf:i-:i (:?:,cs:. i . .  -,l.*.9 , . . cr  15 

['y,,!p;i -1 :r.:,.: ' 3 ,  ; i? l y ~ i , ? ~  

. . 
;:j t . v r : ; ; . s y ; b ~ : > i  '?;,;;i.. L.. ?\,-i.:; p l ; . i l  y$r-::\ ivi 1 * r  * ? " -  

1 0 , -  
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1 3 .  :iv?raqc 3utput per  Eectc~rc oE Land, !-ieaçur~cl 
Cr$li2!3 . Sanplc Data Yion Senaclor i , ' i  rminc: and 
Pres l d c n t e  Bernarãcs . 

- -- - 
AVP r zn L: C; ross  izcc?n~;'hnctar'? 

Cl?.-; bliínici!~i.o IIec tares  -- (!4-asurnd i n  C r $ l O O )  
" - -  - .. r L .r . - 25.33 3 1 5 . 3 6  
P.3. 2 3  IE 4 3 q . 3 3  

L . F .  i L i. 
P .R .  

.-,.s n i k ~ s u r : . ~ i  by hectares. Tiiir; Fs ::;e crise for 5oth n i u ; l i c i ? i r s  

--- - ---...--- , . e . - . T V #  . " 11 ' 7 ' . .. . , .i :;l~~-r-ls+n ;is uscd hcrc Secarise of the in- - - . .  . 
. r .  : :: : L .  , r t j c~! - , : ;  c ? ?  i n c i i  ir.,; 0 5  ?;i rtial ; ~ r o c l u c t i v i t y .  ... 



Carnpcsitian of tiie Labor Force (Tablo 1 4 )  . Family labor 

is tke largcst  source oE labor in hotb municipias.  It con- 

t r i b u t c s  49.5 pcrcant o£ ths t o t a l  labor f ~ r c c  in Senador 

Firniir.0 and 42.6 parcer~t in Pres idente  Bcrnardes . ?cm.anent 

Inbor is t h e  sccand m c i s t  Lmportant source of labcr in both 

9 ,' ~cn i , : in ic : s ,  ~ ? i . t h  tsmporary laSor and sharc crap labor- being 

r e l a t i v e l y  less imnortant. 

Thz f a r ~ s  in Lenador F i m i n o  tond to use a l i t t l e  more 

1xLor ( 9 . 4  pcrcrnt), althourth t h i s  is probably not- s t a t i s t i -  .. 
i .  i i .  Thc d i  ff exenccs in the ir.dividun1 corr- 

!~onects  arc iu53 knntially arcater. Thc farrns i n  Senador 

Fi r t ! inr  2:;'. :?crr7 f axi2.y and P C : . ~ T L ~ ~ ? . ~ T . ~ L  labor ,  whereas tkcise 

in Pr5-r; iciC7n? c,. B e r ~ a r d ~ 3  use norc tcnporary ar.:? skjre c : r~p  

o r  1 , " ~ k . t ~ ~  cc?: .LI-.rl f ron the f a z i l y  to cir,c! i n e  as Cara s i z c  ir.- 

'r15 j l .~ ; : ! l i~ t i* ;  l ty of Ir*ii?~?r measiirecã or. p.Liy;ical ur.i  ts ~f 

1 i : : ,  I:: :.:i tii thc  l > r i ! ~ i ~ ; l ~  i:?clices 05 [ ? z r t i a l   TO- 

. - :- 1: ! . . r  I ! i y . Cn thc. :ilvcrciqe , labor anpr: x r s  ?.c.. ?,e 

- -  __ 
7 ,  . --- ,.. I. I _ ... ,, ,L.: :-c:& f ~í Li?' .  f ,?:-r!-?:- ( in 011r czsc t h e  qwnar c ~ i  . - 

? i .  : tc. ?~-c:.i..!r! a trnct c- i:l:id for  the pexnanent wzrker 
( 1:1ci ;:nr.;.i -- i ??.:?r: t r 2 : n ~ ~ ) r a r y  t v o r ~ e r  s ) to opera te. The t y p c s  of 
I ( :  ;-r7~i.--nt : v . ! r l m .  3 x t  in ucr.í:ral the farmar pays expenscs re- 
L . i L ; t i  'r 1'1.' r ~ ~ - , - . : : * ~ ~ i i t i ~ r ,  of  the ;.?~:1d an6 f cr t i l i  tors . Tha 
s h l r c  cropprr i s  rc-s;-,onsii>lr: for n l l  0th-r  inyut-S.  T:icy sharc 
Lhe p r c d u c t i c n  according to some acirccd upon rii-c. 
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n u n i c i p i o - - t h n  in P r e s i d e n t e  Be rna rdes .  The d i f  fcrcncc is 

P!e-tçurc;a>r.;t: problems arc a l w y s  s r r i o u s  <;?r l a b o r ,  

cspccial1;- b:i-,cr& S>JC!I 3 l a rgc  f r a r t i o n  c m e s  f son f n i l y  labor. 

Thc t cnc~e i i cy  i.;; f ~ r  tkii iriter*:icb:r>c! to cq.r<?rst-cikis  1-lie tine 

An attenp: w i i s  made to circumvcnt t i i s  bu a s k i n q  t h e  cluisticrn 

C '  ..:-iis from thc  t o t a l  number of dayç i? the  ye2r. ?;c. rividcncc 

or not .  7 r~?su:nc ib l~* ,  !iowc-ver, any bias woulc! bc ",!;e s3nc Fri  ., 

P r i c i n g  o,€ t h e  labor input also nas d i f ' f i ~ : ~ l t i a s ,  siccc: 

a Zar~~r?  ?art of it cones from unpair! fanily 1;tbor. '.'ac;iIy 

t . . - i .._r . ' . i  i ,  i . : . S  SUL- 

-.- -+.! >(-.a:;-, f-!.:p-.l- qi-,,.] ;~ro .+ ia~r t  r , .2~?cts  ; ~ ? c  r : ~ i i ' . c  ir;c-.?:icicnt -- . ,  - . . . . -  in B c c i l ~ -  . h,:::.:t.i:-,c &,i- c j i f !  tL!rc~t:.>5 i z . 1  : : ~ i a . ; \ : ~  <::~:i s&. ' . i l = : : l Y l  

r c l a t i v f ~ l q '  :;n~;i a rc -d~ .  (.;r?;: yt.*ri~c! i :: !-~-.;%cr'-a o f  t-..,? ~ : Q c ~ v -  
t a r y  of A 7 r i r 1 i l t u r r : ,  Minas G f l r n i s  . ) 



Yc5iblc : 5 .  I.icli;.r:;tcrl r2vi?ra7c Priccs , S;lr??lc. D a t  i i  I'ron Scn2dor  
Firnino and Prcsidcn tc Bercardes, Plcasured in Cr$. -- - - - 

Sr .  r. aclcl r Pxcs idcntc  
f L 
A LFYS Unit r.. -- i. 1 7I-I i :10 - I3ernxrcics --- 

6 0  kg. 
O 

?I 

i) 

To n * 
6 3  kg. 

ij9 2 rs 1 
'i)., 3 1 

l1ir:Ir :.r, 1 
. I r : < .  . -  :- a - ,  ; ' * r  

1 + f <i i. L I . : * L : ? * I  * I 

i.'.:-?- ::;i 2 .1  -; - 



on-.: i i i r cc t ion  fcr  cnc compririson, but i n  azother dircction 

lar nriothcr.  The cfccct o€ t h i s  o11 t h c  measures of e £  fi- 

cicncy to b-2 c o n s t r u c t c d  bclow will he discussed at a later 

r.oin: . 
A~non~; thc aro;>s, corn, r i co ,  anci bcnns are t:hc p r i n c i a a l  

-roduit:s i n  t!ie two m~nicipios. O£ t h c s e ,  corn iç Lhe rela- 

. i i r i l y  A r o r 9  i n p c r t a n t .  ror this ciop,  t t e  price is some 6 

p e r c o n t  h i q h e r  in Presidente Bernarùcs t h a n  in Senador 

: i r ~ i n i .  T!:c L-ricc uf rice is also h i q h e r  in P r c s i d c n t c  

T.~+irri:irfli.~, h i i t  tlie pricc o£ bear~s is h i a h e r  ir! Senadar 

T i  r7i::o. 

',;rtrk iir . ix:ls ttsr.d tc bc higher priccd in Senador Firmir .0,  

L .  n ? t h o u ~ j l i  -5'2 :.ri::+- o! horçes is practically t h e  some in the 

, . 5 

tim r.;!r.~c:.pl ns . Thi p r i co  of cùtt : o ,  .lr,oi!it:r nii jor r>::tput, 

*., ..,,: - 
I _ _  . c? !I=.- I;iu!;*?r in .-:cn:~iorr Fix? inc> ,  a l thoaq!~  ! i c i  = r l r s ,  

- : : , : 3 5jr:itcr v ;~ l i i c  i-; Prr:si:!enin Bnrznrdcc. 

I': 

. I  : S .  c;~c:. I :  ~? t . qc . r i~ s  cf !~oc~zi .3ls0 have ~ r i c c  c ? i f  fcreiitials 

:.:.,3:- ::d,)t :.. : i i ~ : c c ; t i ~ n s .  

i .  * : i q j . .  :-.;i t y  in ..li£ :'nrc?nt;als carri<?s ovcr t-c l n n ù  ari,i 

l.:ib3r, - . . c  i t s  The prizc: of l abor  i3 >;Oi:ie 33  

:-:2?-r... i-,*- : - i - . . ' . c - - - -  .. .- i:; l:enscir>r i ' i r o i n ~ ,  b c b  t:..~: rric-c- ot 1;inci is 

. . : t i i . :~n i n  p ~ c r ;  idcn tc Lícznardr-z; . ";'!L is l a t t c r  is 

j i . r-b.:s L i r n  aricl i ;:ri sc d i  ifcrcri- 

. . 
; ; . 3 ~ .  :;L:,..c :rlcyc ; S  ;10 C ~ V ~ C J ~ S  c-SI.-!,::~;!t,ion fn r  it. I t  was 

.: A ;i i: 1 = : : r i  : !ua l i ty  w?.:; rio? 9ren: ly  d i f i c r t i n i .  ar12 

- 3 : r :  ;.:!.*21tJ i?..? ir. ~ G ~ J C ~  t-!;:lt i f  ;- 

c,: ? c ] - ~  J ( ? ~ r  ~ ' i  r r . i n c .  



1s a rathcr l a r n e  differcilcc bot:: in thc arje di:;:rih.itio:i O: 

h i v e  bbrlcn t-i>:~:ectcd, and for  cwo rr-ii:;cnr; : 1) Thcy  a r e  f a r n c r : ~  

%!:C) ir<: I-)c)LL-O:V'C~S I and it  is ALAR ~ o l i c y  tT-2t t-hc- l5c:il of f ice 

i i f f i c u i t .  2 )  %oungcr  famcrs  are norc prone ta t a k e  r i s k .  

T h i s  Sncnn!i?c a r;rnl~c-tive f . i c t r ) r  i r :  farmers l , ~ ~ r % i r . ~  ::iti;  i?\C;\i?. 

I n  P r c s i c ~ c n t c  Rcznnrd~s  therc  are 13 Larn.2r.s c u t  of' r Z 3  

that a rc  50 years  olU or over -- a s t r o n u  t e n a c n c y  to*::ard 

surfacc!, t i ~ ~ : - ~ c r .  A l t h o i l q h  thc. old rnan i s  c o n s i t l e r c d  t o  Dr. 

t:ie heafrI o£ thi. l 'al-m, t h c  ?r--rsorl t h a t .  r r a 1 . l ~  zake.: t h e  dc- 

c i  s i o n r s  -:17; !>c: s o n ,  i f t!íc fatkit-r i s no:: i r ,  t:o:>ci q:fzníiiticn 



3n t: ' i~ o t h e r  h a n d ,  it is nct zlear whe thc r  m:c is an 

r i h t i .  Ti:crc r,?iqht he a p r e s u p p o s i t , i ~ n  '-hat 

;-uunllcr poo:.ilc w n u l d  adopt :~c_r*; i d ~ ~ i s  íinri, T,EW . ~ R T . C ? V L ! L ~ O ~ S  

~11.?'c5 s L'JS +;i?.+ ia1 rcçourzes . In any case , t!ic? \ro;l!:t!r?r 1i01>u- 

l a t i o n  is açsociated with the ACAR proqram -- a f a c t  which  

SL3t.1 on t ! ~ c  ;i;itntliit of schoolinq hy +-h- kead of the Farr. 

i,2c.!itirial an(! ';!it: d i z t r i 5 u t i o n : ;  hcincj csscntially t",e sane. 

i '  i I j i* :+ . r i i ) i l t i on  O ?  Nun33er ~f - < c ~ T S  O:' S~kr?\71 O: t : ; ~  . . , . . r :  .. :L : , of C ~ F :  Far.:. Sarplc Data frcrn Scr.:i ior 
I'i -;-li nc antl Prc:;ir.lcntr: acrnariles . 

*,l,.. ,-: ;- .. . . .-..- , . .  5 - 1  . . 3.1 . . . . 
- ...- e-....-.-- . - . -  "-- - A-.*- - 
lc~::r.:.:.: - ..,i: .. L . r)'\ L;! . 



Yw-ibcr cC 1Ci?ars w i t h  A(J.h.R A ~ s i s t ~ x n c c .  Data on thc n?Aii;:i- 

b e r  o£ ycAr>: t k a t  :lhe farmers in Senldor  I.'irr;.ino h a  rc- 

z!sivcC n?s.isf;:;l;1.: f ron  ACAR i u  y i v - n  i n  T a h l e  18. A n ~ ~ b c . r  

of p o i n t r :  -&:-c t c: iic: n ~ t e d  frorn t h i ?  t , i D l r . .  F i r ~ t ,  SDXC~' ;i@ 

ynrccn? of t i i r ?  s a g ~ l e  hzd bccn workincr  w i t ! i  ACAR or~l; '  a y e a r  

o:- l c s s  2" tha t i x  p c r t i n e n t  t o  t h c  d a t a .  Cn thc? otlicr hari(j, 

3 3  pprcc:t of '-5- ç a x p l ~  have na4 3ssistancc f2r  t ! i ~ ~ c  y c a r s ,  

~ r - i c i  so:nc 48  pirS?ci l t  !lavo liad c ~ s s i s t a n c e  f.jr i! yeai's c r  iiiare, 

>!i t k  : < O T . ~  a:ioing up to as much as 13 years .  

:tlt-.hounh i.t i,-, ncit k n m n  how much t i m ~  i s  tlnc:il.ssary fo r  

LIppcnr L h a i  1-hc a-!erage of 3.5 years should be s u f  f i c i c n t -  

!i113 :), 1 - - %  r - r ~ : i ! . i ' ~ -  ::n:ilri havr- br!=.:: L@ w ~ r k  oril; r.$l t j i  tr!lose 

;.:Cio hri:i r~:cl:!i.:~~d ACi\R ;issi.;tl:~nc.: f o r  t.wo year.r  or ri.orc. 3 , i s  

t.-::.j*.:::!.::3 . Y ! I E  S F Z C  ~ r f  thi: sarnylr! su i j z t i . : r i t i3 . i l ly ,  iLmcr~vc:r, ar.4 i r i  

L .  c -  - 5  - I ! -  r 1 -  r i l i t y ,  i? w a s  :lcci::cc! 

i :>  uii.7 li:; s i -  : - i - l o '  ;7ijailah1!3. 



Table  I?. Distribution o: :Junber of Years o f  ACAP. Asçistanc~ 
1 ,$ i t ; l i  t h e  Faxmcrs cif Scn-tcior Fir:!iino. 
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obtaincù by taRing t h e  anti-loqarithm of Lhe estinated coef- 

f i c i c - n t .  

It iç i n t e r e s t i n g  to note t h a t  the c:<-lanatory power of 
-. 
L 

thc t w o  rn->dcls, as measured by t5e R , .is \ v i r t u a l l y  the same. 

Thc striti:;tirc?l r e l i ü b i l i t y  o£ Chr. Irias., s { . ; ~ J . ~ - I ~ s  nor!nl, as 

ncasured by thc signif icance o£  k h e  i r , d i v i a u s l  coef f i ç i e n t s  , 

i.i also , - iuirr!  qcrd, u i t h  c h r e e  cf t h r  four  is tl.nriLccl ?rcdiic- 

L i o n  e l as  t i c i t i c s  beinu s i g n i f i c a n t l y  d i f  fercnt  f m n  zero ut 

?.h<: 5 F t x c n n r  Invc:l. 

Tvo o£ :hc var i ab le s  ( l abor  2nd nùch ine rp )  have csti- 

matcd cocf f i c i í 2 r . t ~  t h a t  aré very zimilar in naqni t -ude .  The 

rcnairi :I,T L~GO, hnxpvcr ,  =C r a t h e r  c l i f  f c r n n t . .  Thc coeff i z i c n t  

f o r  a ~ i n a l  r,c7rvic-s is larqcr than astinatcd by or~-Iiriary 

S .  A i ( - 5 1  ageinst 4 , ùnci t he  c o e f 5 i c i ~ r . r  f o r  

~!-.;l.?r ~i;rc:hfi:::~~ i r ~ p u t s  is x c q a t i v ~  wke? es   ir-.,^ b;!, ardi 1iCiT-i 

?..:i.; *: : i , !.,LI+ 7osil;ivr: whon t ima t e d  i'y Slei ri ' s Fro- 

I : ; .  Th-: :ir.qt3\ivt! zocf f i c i e ~ i  1- j.s L O ~  si.:r;i f i ~ a r i t . 1 ~  

cii f f #r :  r; L f r-c~n? z . - r c ,  iiowcvcu. 

" .  . T?. : - : L . i : l ; r c  size Q E  c h ~  c ~ ~ t r ; t : i e n t s ,  oi- i-lic: clrlirial  

. ? . i :  , ,+: rin:-?,a 'o bc thr! st7,nic for  i.io:-!~ 1-roccdarr:~ . The 

. F, -. c.- 4 . , ,ir j. :-.:. ::?i- 2 n i ; n a l  serviccz i:í l a rqcç t ,  ,?nd of th.! t;-irc? 

. .. 
~ . c t <  f f  i . , : i!r-t;  . a ;osi~ivn siqn ( i : ,  i ;  :CC fc i -  

. . : * i * - r . + .  i r . :  '.!!+,; L!.,;,:-t ,; !tlLlrQ:< ~ s ~ i . : ~ , F i i : l ! : - :  r i . l f . : l :  :,,.;I-', ~ ~ . ~ ~ . ' v * ~ c ~ ~ s  '-L: 

s::,.y 1 i 2:; A . 
. . 

13 :. :i; Lí? , i : ; t  sqiiarcs el;~aiio:'., L.,% ;~;tr.:..l (1' c-02: ! ' i t l . : n r  

f . i  1 :  i s  . ~ r ç r o x i n . ~ t c ! . ; ~  . 6 3 ,  i n 8 i r : s i i n . r  t i ~ a k  i'. 



a x y l q i n s  ùbout 6 2  porcent of the v a r i a t i o n  in qross o u t p u t .  

m* ' , a i s  ic l e r g e r  than wauld be oxpectcd from the ù c s c r i p t i v e  

d a t a  prnscnted.  in the prev ious  c h a ~ t e r .  T l i i s  is probablj '  

a ref1ccti.cn of spncification bias in t h e  l e a s t  s q u a r o s  csti- 

n<? t c s  o1 t h i s  cocf f  icient . L i ~ ~ c s t o c k  t c n d  to bc ccrrclated 

;%li t:': i a n c ,  and s i n c c  land !Ias been ornitted frpn thi: ~ 0 3 ~ 1 ,  

<?c aninal s~r- ; ices  variable is probably  p i c k i n q  up Its 

cf fec t ,  wi*h an overestimate of the coef f ic ien t  of animal 

~ r r v i r n s  b o i n g  thc r e s u l t .  T h s  estinate of t h i s  coefficient 

u ? i n q  Klric's procedurcs ,. avoids t h i n  problcn,  nnd lience re- 

s u l t s  i n  a loiqrr coefficient valuc. 

The sun  of the production e l a s t i c i t i e s  or t h e  retnrns 

C ;c sca lc  is n o t  greatly d i f f e r e n t  between the  t w o  estination 

:-roc;?durcs. >:liint s precedures r e s u l t  in ùn es t inaLeù  retiirr~s 

:.u i.:a.ic ~f . ? C ,  whilr :hc csti.cnL!: from Icos t  :;!:tuares i: 

. :-'o - 
Ir, pr.lc-:- f o r  thc sccond ordcir c c n r i i t i o n s  for a rn?txin:_iri 

t 0 ! t '.hr. i11Ai.vi.1~ùI p r o d u c t i o n  elùsticiti~s ntis t bc 

; :  i r i ,  o .  Statistically ' cs t inr ;  t f i i r :  w i t h  t h e  

K1?- i!: c:st.jLr?2t.cs tcoc lc !  bc. di f f i c u l  t a i n c e  i+- w o u l - 1  rc~:circ  

+;hc ?cri ~ c i ~ i v r .  o?.. tlie density f u n c t i l o  rifor t:>e convex t r a n s -  

folrna?io:i ;.rt::scr,ted i n  Chap tc r  11. 

, - : s : ; : i j : . q  I~cy!: yac r ~ : i t r i ~ C ~ d  to set t  l n ~  C C ~ C ~ ~ - ~ ~ I I C ( ~  

i ; .  thi, lor ;ar i  thmic  coff  f i c i n n t s i '  (Sce Tablc  i.3 I . 



fhssc s z < ~ g c s t  t h a t  t h c  coefficientz are  i n  f a c t  d i f f s r c n t  

3 i 
Xhnn 5hor.t-ri in profi tçz '  arc ca1cul:ikcd for rlrick. íirn;, 

i t is Eound t i i ~ t  47 o u t  of the 129 f a r m  havc rr!qa?.ivc p r 0 f i t . s .  

3 /  Lhis rc.strrict.s the index of- c f r i c i c n c y  which i,;i.; t-o !,c used.- 

:lowevcr, the findinq of suck a larqc? number o £  firns e:i th 

: i < i ~ ~ ! : i v i  :*1icfit_c; is n o t  scrrprisincr i n  vicw of Lhe ~ h r c n i c  

i n f  lation TJrazil  has  c x p e r i e n c e d .  As ~icholls~' has pointcd 

Lkic i i r r .1  ;i5 c:ont.riis t to t h c  flow account. tiowcvcr, t h i s  

f iocs suc;r~cst t h a k  a c r i t e r ion  o£ c f f i c i e n c y  def ined only in 

t c rns  of thn $ 1 ~  accounk may n o t  be appropriatc. 

Thc Tn*!icl?.-; oi E F f  i c i ~ n c y  - ---.-.- - -- 
I , , ,  . 
L ; . q  cc:<L st2r.1 ir1 t i - 1 ~  ar.>ll?:;i.; \<as '..c! lisc L:;!-- proc:uct-iz;, 

ilirtc ',ini: r-si i:.;,?t>ri 5y í ( 1 c i n 1  s yrcicc~d~rt :  ", o c r ; ~ u t e  :..!ic thr#?r  

. . 
:.J t .I ::,~r~.::n:il mnasure o f  ef f i : i ~ : ~ r : * , * .  . 

,.-i ' 
r - ., L.::-.? ~rocr~~211res f o r  t?ci ; in( ;  5.. baç i c  h y p o t h e s . 2 ~  of 



t h c  s t u d y  h a v ~  to bc dcvcloped a c c o r d i n y l y .  lt will bc rc- 

ni~rherec? " L h a +  thcsc wcrc twofold: 

1. T h a t  thc farns f r o m  Senador r i r m i n o  wccld !>c nors 

c c ~ h r - i q s l l y  ef ficicnt, becaur;e of t k e i r  w r k  w i t 5  

rlCAR. 

7 . T ? & L I ~  the  farns from F r e s i d c n t e  i3cr:~ardcs would have 

bc css~ntially undisturbed from a p o s i t i o n  o: 1on:;- 

r:.:n ~r t r a r l i t i c n a l  cquil ibrium. 

t j ( ~ c . 3 ~ 3 ~  oi !:!ít.:;c! d i f f e r i n c ~  e f fcc t s ,  it was n o t  possik.Lu to 

:..... .,, ..~!::l,::.~i::p l.;fiich qroup would h a * ~ e  t h e  ; ~ i c ; h e s t  ovêr . l l l  - 
<-. , .- ; ,. *ClC.?C, ' .  

T!ic n~11  !iypothesis s p c c i f i c d  was t h a t  thc samyle camc 

r , n Thc n u l l  hypothcs is >;;;r; t!,nr! 

*-.2ijtcc1 ;lo:,2:-..; of  ;:.lnk :p:;t, , 7 1 ~ 0  kncyC.n -1:; :!I12 K - ~ c s ~  - t 

i;,: :(3r:n-;.,';ii r,-'- 5 ~ s  c,  an:i Lhe :4i lcoxar. tcs t . Thi s t . 2 ~  t 

:-,r-o-!::i.:ilr4: ll-?;,d; "c t h c  c:on;'utri t i o n  of ;I 1; s t:a Li.  s t ir , i,;;-iicli 

c - i ? .  'i'?-,!> inli.-.x o= c f f  icicnc;* is (3 ncc- ! t iv r  

- :  1 r ,  1 i - A  : : i - .  c 1 r . s ~  I- i t is to tel-o, Lhe rnare e f ficicx:t is 



thc fir3. rlcxe, in rankin~ the  firms, h i ~ h  rankings (1, 2, 

3 ,  r 3ri? assigncd t9 t he  firrnç w i t h  small n e g a t i v e  

va lucs  f o r  the indcx  of e f f i c i e n c y .  

For ;:.xicc cfficiency (Lahle 20), Z was equa'!. to 1.75, 

i n d i c , í t i : l t ~  that Lhe differcncc be!iv~een ths two sarnplcs was 

c /  x o t  sigi:ifi:,izt ot thc 5 percenL 1evr.l.- l!oncc., the n i i l l  

!=ypnf-hecis t-ha' thc bn'o sa;n?lcs cane fron t l ic  saml: popula- 

Lion cannc t  bi rejected if a = .05 is taken as the level of 

signiEicance. If u - .10 were used, t h e  nu11 hypothesis 

> i o l ~ l d  bc r-jyctcd (/Z/ 2 1.64 for tkis level.), howcvcr. 
m 

T n b l n  20. D i s t r i b u t i o n  of Rankinqs nnd Rclated Stat i s t ics  , 
P r F c c  E f f i c i e n c y ,  Senador Firrnino and P r e s i d e n t e  
Bexnnrdcs. - 

Presidenre Bernardes Senador F i r m i n o  
I:l.rts..: o' Rariks :<o. o? - Farns  Xo. -- of Fnrns  - - 

i - Ir) 3 7 

:I, :> r 4 t 1 a-. 

?i .  .!i ar. 

;:o; .t ; .E, if /Z/ 2 1.95, rc j c c t  t h c  n g l l  h;+-ot-h~- - 
çis of r:o i f f . x : - .  rAcc bi! ..rec:: thc sa;nf>l~?s.  



The i ~ t e r c s t i n q  t h i n g  is t h a t  the G i f f e r c n c c  bctwccr! t h c  

two sanplc-ç is r;iffercr,t thar.  was !-typothcsired. 50th tlic 

z r n n  aiir1 ~ ~ c d i a n  of thc index i s  çxaller in Senados F i r ~ i n o  

than in ? r ~ s i d ~ ? t c  Bernnrace , i n d i c L ~ t i n ; r  t h d  t thc f a rmers  in 

.. ; b Lhe AC7.R r;,-ix;~ln, (Senador Fir::ino) fir:vc a " i r t ' l c r  1-2'rcl of 

?rirr. - .- c.!? !'i::i#?zsy ti-ian thosc: in t h c  oiher . 
T h i s  -,I:! ,3150 bc secn by cxaminir,g the tails of t h c  

-. dist- . r ihu-Lion.  I n  ~ h e  firsf class, Senador T i - n i n o  h.35 

f i r ~ . . ; ,  as $ i q ~ i i i i 5  t 3 f o r  P r e s i d ~ n t e  Bernardes,  whilc i n  the 

l 3 c ; t .  { Z ~ L L S S ,  Sc?:':arior Firmino has o~ll;* 5 ,  as r ~ q a i n s t  15 f ~ r  

~ l - ? ç : r ~ . ~ : . , t c :  al:r!-qr;j<:s. 

For t..cr.i,i+:al e f f i c l en ; , .~  (Tablc  21) , SI.= q u a l  to 

2.?S, i n ! ? , i e l t i n c l  Lhat  the ùiffexcnce betwcen t ho  iw:, sanplrs 

:.;:is . t a - i i . ; : t r r : . . l ly  siqnif icant. I I e n c c ,  t!i~ n i i l l  h y p o t h e s i s  

'::l,;: !-!li. t:.:3 T , J . - ~ ; . ? c s  cnne fron t h e  sarnc: ;,oi-s~.ilai..i~n i; re- 

;: . : : : r ? ?  -.C ::-;L :.O r.>irc:tr,t l i ~ - l  nf  s i g n i  Eizanzc. 

;;7::b:8~vvt:~ , . , ;h? t i i ry~!. ir) ; :  o f  thíi di f f i r e n c c  i s  c i i  : fc lxcnt  

. r ,  ; ; ; . : l .  Thrl ~ , ~ T I T I C T S  of ? r ~ s . i 3 e n t r 3  Dc3:-~i l : -d~ç 

,v- :A ]-Ligll.::- 1.- qj -1  of ti:c!inir<?l r.:fficin:icy th;i:-, ~ : ~ O S C  f:-o:2 

t : .  3 ACA:? 5.1: ,;ll::--çcn.a60c rir:-inc. Thc  [!i "5erences in the 

, : i -  r o .  3 1 r A ~ r l  O i i C c  a q a i n ,  t k e  

, i ,  +f.:ri- .r ,C(.. . .  ., k,et;.ieè;: the  tts.a :;arnp!.es r ~ r c  f n i r l y  l a r q c  i r i  the  

' .: :* 1 :: . 
n ,. :':.:,r pt,~r'.:. i ]  l c y o : ~ ~ n i c  - f f i r = i t ? n c y  a 1 L . )  , t-hc% )!i : Tair- 

,-. ,..zq .. bl-. t;;cl~ .: ' .h<# :...\..o i-w.y,lc:.: W : ~ S  3r.rain st,-it,ist irally r: i r ~ r 1 . i -  

,i s ,c.li-:?: ; ,A!- t:l? i. : \eri:CJjt  lf?vc:l. 



'Tablc 21. i ? l c  tri l ; trtion of Rankinqs  and Re la t cd  Ç t . a t . i s t i z a ,  
7-chnical E f  f i c i e n c y ,  Senador Firnino and 
Praç ic ion te  Rernardes. 

Pres i ! icnte  Ecr!iilrdt's Scnaclor Fi rmino 
* -- -- - - 

n 
L lass(?s of R 2 r . k ~  143. of Fa: rns !3c1. of J7arms 



T : h l n  2 2 .  Dis tribution of Rankir :qs  ünd Relatei1 Sta t - is t ics ,  
O v c r a l l  Economic Sfficiency, Senador F i r m i n o  
and P r c s i d e n t c  Rcrnardeu. 

I - 'j . ,>* 
L., 



Ti-ic stut i i r , t . ic  & -,$as cclu.31 ?.O 2.72,  i n d i c ; l t i n j  a icjcction of 

tkte nu11 h y p z t h c s i s  that the sanyles cane f ron  She same popl-I- 

? i a t i  on . Thc f arncrs i n  P r c s i d e i l t c  B c  rcardes t,ave t h e  h i c rhc s  t 

c v ! ! r a l l  r ? f f i c i c : r ~ ~ : ~ ,  i ~ r l i c a t i r i y  t !~nt thc  hir.ylit:~r t.:.c1:1íical 

r- ,- c ' . .-- . . L ? I C T ; C ~  O? Lhi?se far~cr . :  o-~er-wcii;hs t i ~ e  ?:i . r l ;nr  p r ic r .  

cf f ici.cn:,rl. :if :!i. Farncxs in S c ~ a t i o r  F i r a i n o .  

i! s~r i l : i : ? r j  fact ahout a11 o!' t!;c ncasurcs cf c:.:cno;!ii~; 

:.f . .- f i c i e n y y  w..~:: t : } i t - i  1: very w i < . t c  uis_ccrsion, Tii i.: s7~i:;cjc.s ts 

t h a t  tnc farns vary a g r e a t  dea l  i n  t h e  p r o d u c t i o n  i u n c t i o n  

cir. :;hich ! k ~ ~ ~  r'pcrate, and a l so  ir1 thc cxtcrit to w h i c ! ~  t h e y  

.iic ;?r0 t- i t in,ixivi zcrs , 

This ;.:ar :o bc-. cxpectccl in the case of Çena:.ior Firni:in 

Bu5 :ot in Prc:;idcr,rc Bernardes ,  In faci, i n  2 t r l c i i t - i o n ~ l  

-;ilttinl-j sil~ki l i i ~  l;ittc?r, v:hcrc shocks intrciduccc! fro;ri 

c~!r ' . . s idc h : i ~ j r .  s u ~ 2 o s : ~ d L y  iieen. , ~ t  I. ni r;i::irx, 3 : ; ~  (-:o21 d hiil~cl 

.. .. . 
. ~ ~ * l i . i < : ~ l  :hc;*:. '-:i:: l:-.dif:#?$. :I: b ~ b - ? ~  13: i i : ~  .hl:'j t - ~ ' . ~ / l t l ~ Z G ~  : lL'.i~!!?--''.,i' 



r i ~ l c u l a t c d  f r o m  t h c  cqua t ion .  Their pr9f its i<erz a o  l;.,rc;r, 

i n  f a c t ,  Lha' i: ~ o u l d  takc t h c  GKP of s c v e r a l  municipios 

t.n b!: ~ q u i v ~ i f c r ~ t  :o thcn.  

!\Lirk cf :!;i5 x;is the  f a c t  th2t these farrs h;c: ,I h i ~ h  

L p ~ l - ~ l  of cpcii:; i *:,>1 c f  f icib-!ncy i r .  re1afit.n: to '.!ic c ? t l - i ~ ~ ~ ,  

~ + ; h i c h  r;;l:;ul:.-.e! ir! a h i q h  caLcalatr-d constan? ter:? f'ar t!-.cir 

-roduct i c n  fl;:.;.ticr,. S i n c c  Chis cn'.ers il~l t i p l i c a ?  iq;c1y ir. 

b. . :.. ... :'i:of i: r.!::..tioc, rhc i r  ca lcu ln te r?  2 r o t i . t ~  ilccor?e vrry 

l:+r!?cl . 
I n  orclrr  tc avoid this, t-he t h i r d  r a n k i n g  fara was t a k e n  

m r.;: !.i-:c i>;l~;i.;  10r cornpii t inr;  t h c  e f f  iciency i n d i c e s  . 11-iI.r xas 

..:onr? to f .xci l i  f ate t h e  con?putational problem. It cf.ari<;cs 



Ci!ALTER V 

EVALYATT.ON AND SUCCESTIONS FOR PUTURY RESEARCH 

I? cnc acc ip t s  the r e s u l t s  a s  b e i n n  a v a l i d  neasure of 

tfic iri!>ù,:t of  I . I I ( :  ACAR extc~nsior.  servise,  t h e  conc luç ic in  one 

r ~ a c h c s  is t h a t  the ACAR proCram is n o t  e f f ec t ive ,  or worse, 

t ' i x t  is, is hav inq  a ( l e l e t r r i o u s  effect o n  the levcl of 

. i i  Althourrh - lqe will soe bclow t h a t  t h i s  is e r i t i r c l y  

;.!o::sib;e, c-jivci: ~ h e  FrDsra rn  and the cconomic eriviroxment ir! 

3 r g c i 1 ,  t!]~: li~itatlons of the  study should be kc?t in nind .  

L i r n i t a t i o n s  clf t he  S t u d y  - - 
, - .  '?h(? I .!(::i cf a va?i ,J  c x  an4.#- cor!-,.irison bctwecn the two - -- .- -- - - - - --- - 

... i O 
. . . : .  A ba:iic p r c ~ i s e  r?? thc s!;udy was t h a t  t h e  -- 

Senador  

:'i r:., ?.c, T:ltr- -:hc s -u!ic :,i; for? ACAR s tarteci w o r k i n y  there 

:-12. i t  ;:35 i i r i  !'!rcçi,it\nt;; ncrnardeç  at t.i~c t i m e  of t!ie 

s trid.; . Tiic b a ~ i s  for :?.is, of coursc,  is t h a t  P r c s i d c n t e  

13~1:11,:it(Jc: 1.c v#srjp +-ratil:ii:;,~l ; t i? . i    as not  bccn subject 

h - c .  ; . : ~ ~ E O V C X  ,i ?!>C two 3 u n i c . i  pios wcrc selccted 
i 

i s 1 : , i -  as to b& ,1:5 s i r : i I 2 r  as ; -oss iblc  I n  other 

t i íat  t ! ic  l . . !vc l  f_if c f f i c i e n c y  i n  Seriador r i r n i n o  was rnuch 



below t h a t  o£ Presidente B e r n a r d e s  p r i o r  t o  the i n t r o -  

duction of ACAR t o  t h e  farmcrs. If that is thc case, 

t h e  c x t e n s i o n  program cou ld  have had a s u b s t a n t i a l  i m -  

p a c t  and s t i l l  n o t  havc b r o u q h t  t h e  farrns up t o  the 

l e v e 1  of Presidente Bernardes. N o  da ta  are a v a i l a b l e  t o  

e v a l u a t e  this p o s s i b i l i t y  . 
2 .  The  i n a h i l i t y  t o  measure d i f f e r e n c e s  i n  manage r i a l  

a b i l i t y .  Placagement a p p e a r s  as  an  omitted v a r i a b l e  i n  

t h e  e q u a t i o n s .  Because of  t h i s ,  any s y s t e r n a t i c  d i f f e r -  

ences in t h e  leve1 of rnanagerial a b i l i t y  between the  two 

municipios would t e n d  t o  show up as d i f f e r c n c e s  i n  tech- - 
n i c a l  e f f i c i e n c y .  O f  c o u r s e  it was r e c o g n i z e d  t h a t  

d i f  f crences in m a n a g e r i a l  a b i l i t y  would e x i s t - - t h i s  is a 

bas jc premise  of  t h e  analytical model used .  B u t  it was 

assumed that any dif ferences in e£ f i c i e n c y  wou ld  ref lect 

t kc  n a n a q c x c n t  servicis provided by ACAR and n o t  t?,ose 

i n h e r c n t  i n  t h e  farm d e c i s i o n  makers i n  t h e  respec t ive  

m u n i c i p i o s .  

However, l e t ' s  suppose t h a t  P r e s i d c n t c  B e r n a r d e s ,  

for whntcvcr reason ,  had a ureatcr  o r i q i n a l  cndowmcnt 

of r .anaqeria1 t a l é n t .  I£ t h i s  were t h e  case, t h e n  once  

a g a i n  the cxtension service, t h rough  i t s  i n t r o d u c t i o n  of 

nex t c c i ~ n o l o q y ,  would bc only introduçing something t o  

h r i i ~ q  Fhe firn-s c l o s e r  t o  thosc w i t h  s u p e r l z r  n lazager ia l  

t a l e n t .  t i ivcn the l i m i t a t i o n s  i n  the amount of new 

t c c h n o l o g y  i i v a i l a b l e  t o  C i ç t r i b u t e ,  t h i s  coa12 bc a 



f a i r l y  u n s u c c e s s f u l  proqram. That is, there may n c t  be 

enough ne:i k n o w l e d q o  ava i l ab le  t o  b r i n q  t h e  S e n a d o r  

ririnino Earns to a l e v e l  vhich would conipensate for the 

nanager in l  advantagcs t h a t  tho o the r  m l i n i c i p i o  would hevc. 

3 .  The possibility of an inappropriate c r i t e r i o n .  l?ie p r i -  

mary critcrion used t o  evaluatc tlie iirpact nf  ACAR h a s  

becn its inpact  on tachnical ef f iciency , th considera- 

t i o n  given t o  i t s  eifect on pr icc  efficiency as  a side 

isçue. The basis for s e l e c t i n g  this c r i t c r i o n  is t h a t  

a n  e x t c n s i o n  service is b a s i c a l l y  i n  the business of 

distributinq new knowlcdge anù the inpact of thiç s h o u l d  * 

be to ra ise  tne level  of technical efficiency. T h e s e  

considerations, of course, come from a frame of refer-  

ente in wiiich the basic m o t i v e  o£  farmcrs is assuncc? to 

he the rn;,ximization of profits o r  n e t  i n c o m e  on currcn t  

accouii t . 
H o v ~ v i r ,  ir, an  i n f  lationary environnent , the z n x i -  

nization of p r o f i t s  on c u r r e n t  a c c o ~ n t  may n o t  bc on 

appropr i - t te  opt in iz i r iq  cr i t . c r i o n  for f i rms . Thc p o i n t  

i-, t h a t  firns have both  a n  n s s e t  azcoun t  an:i a flow 

,3cc$unt. Fron t h e  s t i ~ n d y o i ! ~ t  o f  t i o  w n l f a r e  of 'h!? in- 

dividual, what he does on h i z  asse?  d c r o r n t  m:Iy te nuch 

;-ore important t h a n  vhat he does on his flov accol.i!:t. 



nunerouç writers ,- and i n  prcvious  s t u d i o s  o£ Brazil 

2/  by Nicho1lç.- 

IR an inflationary situation such as i n  Brazil, 

l a r g e r  ~ a i n s  and lasses are to Ge had by the appropriate 

cr in.3ncro-riate i n v e s t n e n t ç  i n  a s s e t s .  Thc  purchase of 

l a n d  as a hedge against inflation is much more important 

t.hnn it:s u s e  as a fac tor  of p r o d u c t i o n .  

Yet, t h e  theory that one traditionally uses com- 

p l c t c l y  iqnoreç  t h e  a s s e t  account .  The conceptual prob- 

lens o£ i n t c g r a t i n g  the asset an? flow a c c o u n t s  t o  pro- 

vida o v r : r ù l l  optimizing behavior have not bcen workecl out. 

T ! I ~  consequence of this t o  thc present study is 

t h a t  t c s h n i c a l  e f f i c i c n c y  nay bc a r e l a t i v c l y  un i rnpor tan t  

q o ~ l  o f  faxn  peoplc. The c a l i t a l  gains t h a t  they o b t a i n  

irani t h c i r  n s s e t  acsQunt may dwarf the incrcases  in ín- 

com,? ?r ob t a ined  from a h i g h e r  leve1 of  technical 

c f  Eiciancy . 1-hrcover,  if farmers are suf f i c i c n t l y  

s o p h i ç t i f : a t i d  to recoqnize this, t h c  "bct?cr"  famcrç  

n.?l- I:lvc v e r y  lov lcvels  o £  c£ f i c i e n c y  si ; .nyli ;  bccazsc 

t!ii7; ar-: ::oncerncd o n l y  wi th the accml;i;i t i o n  ~f ~ S S C ~ S .  

Tkat i s ,  Chc o u t p u t  proüucc~l in relatian to t h e  i n p u t s  

owncu by t h c  firn may be ~ u i ! : e  lo-*?. 

-- --. -- 
1 ! 

I fo r  cxarnple, Glcnn L.  J ~ h n s o n ,  "Susply lunctiozs - ~;r>nc I-'scts a n d  : Jo t ions ,"  in Heady ,Ear l  O., et a l . ,  Agricul- 
i:iiral Aüjustment Prohlcms i n  a (Yrowing -- Economy, Ames,  Iowa: 
rn. 
ri:e Io:i a State Colleqe P r n s s ,  1 9 6 5 ,  pp. 74 -93 .  

2; O p .  z i t . ,  pl:. 360-1. - 7 



It is i n t e r e s t i n g  t o  note that one part of the ACAR 

progran  could actually be contributing to this. Thc loaii 

program, wliiçh is r e s t r i c t e d  by law t o  a l i r n i t  of  1 2  

pcxcent as the rate of i n t e r e s t ,  actually r c s u l t s  in a 

4;' consicierable s u b s i d y  to the acquisition o£ real assets .- 
The ratc of inflation i n  Brazil, which has been chron i -  

c a l l u  h i q h  for a long period of time, was around 80 per- 

cent a y c a r  a t  t h e  t i m e  of t h i s  study.  A moneta ry  ratc 

of 6 p e r c e n t  becomes a rather large negative r a t e  of 

interest under  these c o n d i t i o n s ,  and essentially means 

t h a t  thc farmer is a c t u a l l y  pai5 to t ake  the  loan. 
.. 

I£ such  funds are used for resource a c q u i s i t i o n ,  

without having a technical innovation which i n c r e a s e s  

output substantially associated with it, t hen  t h e  index 

of technical e f f i c i e n c y  will actually be lovrer. In this 

s c n s c  ACAR xay inadvcrtently bc 1 o t : e r i n f ~  technical 

cf f i c i c 2 - y  r a t h ~ r  t h a n  i n c r e a s i n g  it. 

4 .  The r:r?blr?a of mcasurencnt error. h4ar.y of thc farncrs 
-L- 

in k h ê  s3mp le  are illiterate. T h q  kccp  vcry fcw rccords 

. and a re  r i i r i t c  d e p e n d e n t  on mcrr.ory rc.ca11 viícn rcsponr!inq 

to c.l:.les tions fron t h c  q u e s t i o n n a i r e .  T h i s  problem is 

con~li-atcd 5y the faut thaf: thc i n f l a t i o n  r a t c  has 5een 

hiqh, tpihich placcs a areatcr  demand o n  the incmor;?.  

b r i d ~ u 5  t e d l y  , subs t ù n t i a l  m e a s u r c ~ e n t  errors a r e  

p r c s e n t  i n  tnis  study. However, t h e r e  is no obvious 

- rJ Thr: rc1te of interest gcnerally charged f o r  the l o a n s  
ranq.1 f r o n  6 - 3  perccnt for  ACAR' s borrowers  . 



evidencc that theçe have been such as to h i a s  the  r e s u l t s  

one d i r e c t i o n  or another. That is,  t h e r e  i s  nothing t o  

s u g e s t  that they might have been greater i n  one  sarnple 

than in anothex ,  and t h e  a b i l i t y  to o b t a i n  a least  squarcs 

estimate of t h e  product ion  function with r easondb ly  s tab le  

cocfficients suggests t h a t  large random errors h w e  n o t  

been so preva lcnt  as to wask out any systcmatic r e l a t i o n -  

ship among the variables. 

5 .  The shor t  pcriod of time which many of  the farrnerç had 

been workinrj- v i t h  ACAR may have lcci t o  ari undérestimatc, 

of its i npac t .  L i t t l e  is known about the l e n g t h  o£ time 

neccssary t o  o b t a i n  chanqes with e x t e n s i o n  programs, al-  

thoucyh \Jhar%ongs- r e s u l t s  i n d i c a t e  a substantial pay- 

o f f  i n  the first  yea r .  Since t h e  shor t - t i ine  coopcrators 

werc co:~nter-balanced hy sosr: w h o  had w ~ r k e 2  f o r  l o n g  

ncririds of t i3e i n  our  sanplr it w o l l l c l  appear  t i la t  

b.3sic:al ly t h c  pcriml of t i m e  was ad~ql.istc. It nay n o t  

havr bcer, Rowevcr. 

Some Su~gestions for ACAR 

The ~ e s ' i l t s  af the pre sen t  rescarch suqgast, b o t h  d i r e c k -  

1: and indirectly, some ~uidelincs which ACAR n i q h t  wan t  to 

2% G r c a t c r  ACtempt a t  t h e  D i s ~ e r s a l  of Knowledqe. The 

r e s u l t s  p r c s c n t e d  ahove i n d i z a t e  a ver7 widc ranqe in the 



leve1 of technical efficiency amonç farns. T h i s  suqc~ests 

that a great deal could be l ea rned  from t h e  h i g h l y  e f f i c i e n t  

farrnerç that zould be transfe-rred to thc less e f f i c i e n t .  It 

may be t h a t  a qreat &a1 of t rans ferrnblc  knowledqe can be 

obtaincd without thc use of expensive rescarch proqrams. 

Survcys a k i c h  attempt to identify what thc better f amers  

are d o i n q  may provide a great deal of information t h a t  can 

h e  car r icd  out in extension programs. 

Greater A t t en t i on  to the Economic Aspects of its Recom- 

mcndat- ionx.  W a  considerations are important herc. Thc 

f i r s t  is t!~clt vQry  l i t t l e  econoxiic research of any kind is 

a v a i l a ù l c  in R r a z i l .  A consequence of this is that innova- 

tions are rccommcnded by the extension service w i t h o u t  

s t l f f - i c i e n t  :xq! ; izance  being taken af the economics of the 

i n n o v a f i o r ~  or rcw tcchnology. For cxample, the app1icati.cn 

of f z r r i l i ~ e r  r,ia\; be recornmended when it i s  no+ r a t i o n a l .  

Produr:t s;:l-izcihcs nay he reconmended when t l ~ e ) ~  are n o t  r a t i o n -  

a1 fro::; thc  p o i : ~ t  of view of  t h c  i n d i v i d u a l  fzrrter.  As a 

r - s u l t ,  c i i h c r  t-he rccomendatians are i g n o r e d ,  or a s  was 

. ) c r i s c u ~ s c r l  ear l i e r ,  p r i c e  efficiency declines u t  Lhe sai:ic time 

Thv scccnd ccnsideration concsrns  the i r a c d í a 5 i  program . 
o ! > j ~ c t i v e s  of t.hê cxtcr?s ion  scrvice. If the i r  ccr.cern is 

w i t i i  t h e  wzll bciriq oE farn people, the n r l t u r e  of t h e i r  Frc- 

qrcn nay nced to ba quite different from nhat it currently 

i s .  Program a c t i v i t i c s  may bettcr be d i r n c t e d  tow.ird t e a c h i n .  



f a r m  people hou t o  nanage t h e i r  a s s e t  a c c o u n t ,  and m o r e  

g e n c r a l l y ,  t h e  toaching o f  economic principies, +han in t e ach -  

ing them thc u s e  of newer, more p r o d u c t i v e  inputs or p r a c -  

t iccs .  This, howevcr, will r e q u i r e  a great deal  more cconomic 

rcsearch. 

At t hc  same t i m e  it should be r ecogn ized  t h a t  program 

g o n l s  potentially may be conf  l i c t i n g  . From a n a t i o n a l  s tancl-  

p o i n t ,  tho p r o q r a m  g o a l s  migh t  be to  i n c r e a s e  t o t a l  food pro- 

d x c t i o n  o r  tnc cfficiency with which #e food is  praduced. 

Fron t h c  s t tm9po in t  o£ the i n d i v i d u a l  farmer, howevcr,  t h e  

ippropr iù tc  goal rnay be t o  increasc h i s  wc l fa re  through tlie 

app rop r in t e  nanagcnent of h i s  asset  a c c o u n t .  These may well 

Be in c o n f l i c t ,  which p o i n t s  up the need f o r  a c l ca r  state- 

n c n t  of proqram goals ,  and a careful  economic a n a l y s i s  of 

!:.o;:: t h c y  m i g 1 ; t  bcs ti. >c obta ined.  

A R c c o n s i d e r a t i o n  o f  the Role that Crc?c!it PLays i n  t.he 

Prcy r raa .  Ti.:e o r i g i n a l  idea S e h i n d  the c r e d i t  proTram had 

t-:to biiscs. It was fclt t ha t  the provis ion  of c r e t l i t  a t  l o w  

i n t c r e s t r a t e s  would s t i m u l a t e  t h o  adnption of n e w  p r a c t i c c s  

antl nnw t c  chnology .  I n  addition,  i t  was a c a r r y o v e r  froir, 

t k i :  Fii?, 1.r-otrran rin? related to  the conce rn  with small farns. 

Sinse it xa-; recognized that sinal' farmers  would n e i ~ h e r  

1-, ;I V . r . 2  *-;> ,? r -. :; 0, irccs nor tfle nccess :a credit rnarkets which 

n i .gh t  b c !i+-çassnry i n  o r d e r  t o  adopt  ccrtnin p r a c t i c e s ,  the 

cl-c.:dit nas  -rr?vic!eii as a n  i n t e q r , l i  p a r t  of the progran. 

I f  as  t h c  above analysis suggests i s  e n t i r e l y  p o s s i h l c ,  



this program is actually lowerinq econonic efficiency, then 

t h i s  prograrn nceds to be weexaminecl. The program may have a 

rather hiyh cost to s o c i e t y ,  w i t h o u t  a t  tne same time attain- 

iria i t s  specificd program goals. 

Sugqes tions for F u t u r e  Reçearch 

The suqsestions for future research a r e  concerncd p r i -  

m a r i l y  v l t h  considerations f o r  use of the bas ic  a n a l y t i c a l  

f ra3ework  i n  f u t u r e  studies. Although subjec t  t o  r a t h e r  

sex ious  limitations in t h e  present  case, it does appear t h a t  

considerable potential e x i s t s  f o r  t h e  use of the approach 

used herein in further analyses, especially if c e r t a i n  cpnd i -  

tions can be ~ c t .  

1. In ge7,rraí the method s h o u l d  be restricted t o  situntions ---- 
in which --- i r i f l a t i o n  is relatively low, unless thc model .I 

i t s e l f  can bc axtended. -- -- 
Ti-!;: ::::iceria used i n  this analysis m a l r  riot Se vaiid 

i f  t h c  i n f l . a t i o n  rate Is high, since t h i s  gives grea te r  

crnphasis to the açset  a c c o u n t .  On t h c  o t h e r  hand ,  de- 

cision nodels which integrate the a s s c t  and t h e  fiow 

account  may provi: ie  a b a s i s  f o r  extending t l ic!  a p p l i -  

c a h i l i t y  of Lhr  mcthod. 

2. An n t te rn - t  s h o u l d  bc made t o  select t h c  samples  i n  such 

a wal; t h a t  t he  control qroup a c t u a l l y  l.Jas s in i l l a r  to t h e  

l1 t r c ~  t r ' i ~ ; - , t ' '  grou? before t:'ie treatrnent w a s  ap-lied. T5is 

c,?n bc (Ionc by a more dctailed study and collection of 

d a t a  bnfore  thc samplc areas  are ac t u a l l y  choscn.  



3 .  An attempt should be mãdc to v e r i f y  thc leve1 of mana- 

ger ia1  capac i ty  between t h e  t w o  groups. This is impor- 

tant because management appears i n  t h e  c o n s t a n t  t e r m  o£ 

the equat ior ,  and is measured as t cc l in ica l  e f f i c i e n c y .  

Although the au tho r  is not  cptiaistic t h a t  i n s t r u r n e n t s  

will soon be dcveloped which w i l l  neasure rnanagement, 

~t is i rnyor tan t  that an attenpt be made to co~trol this 

S u f f i c i c n t  t i m e  should be allowed t ha t  thc e x t e n s i o n  

prograp can have an ef fcc t .  Additionãl researçh may bc 

necessary to v c r i f y  what this is, but t h i s  should be an 

i m ~ j o r t a n t  consideration in selecting a study group. 
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APPENDIX A 

THE RURAL EXTENSION SERVICE OF !'!114AS GERAIS STATE 

ACAR is thc E x t c n s i o n  Sarvice o£ the Statc of Minas 

Gerais. Its purpose is to help r u r a l  people ra i se  t h e i r  

s tandard of living through an education progran for  a d u l t s  

and young people. I t s  history and the way i t  operates will 

5e d i s c u s s e d  i n  this Appsndix. 

O r i g i n  and Evolut ion  

ACAR w3s created on Deceder G ,  1 9 4 8 ,  by an aarecrnent 

i ) * :  t:-:ccn the cliria:; C;erais s t " ~ t e  qovernment  ;ind t he  Americari . 
Ir i ternatioi ial  Association, a n o n - p r o f i t  r o rpo ra t ion  of thc 

Rockefcllcr i a n i l y .  Minas Gerais is located i n  t h ~  c e n t r a l  

n . l r t  of B r a z i l  and is a pivata l  sta te  betwecn the nore ~ ~ 1 1 -  

dcvclop!d South and the less-devcloped B o r t h c a s t .  It h a s  an 

arca o? about 2 2 4 , 3 0 3  square miles, and i t s  p o p u l , ~ t i o n  i s  

a b w t  12 ni;licn. The main asricultural a c t i v i t i a s  are d a i r y  

~ ~ j t t l e ,  cc rn ,  bcef c a t t l c ,  hogs, ricc, beans,  and s u g a r  canc. 

T k c r e  Fz a prcdoa inancc  o£ srnal1 far3.ç i n  thc relativcly 

!lcavy populntcd l r c a s  to t h c  south. 

S u ! ~ c r v l s c ?  credit an3 c x t c n s i o n  work were p r a c t i c a l l y  

unkc-wn i r i  Brczil when. ACAR w a s  four-ded. Assistancc proqrams 

for a ( r r i c i ~ i t u r t ?  wcre based on l_:Iie c l a s s i c a l  vicw of capital. 



B r a z i l i a r ,  l eaders  b c l i c v e d  t h a t  w!iat farrncrs  needed t o  pro- 

d u c e  norc w a s  o n l y  tangible capital -- machincry,  equipment, 

and bgildinqs. Prograrns based on tkis approach  tended t o  

b e n c f i t  nore t h e  l a rgc r  farmers, a n d ,  consequcntly, to widen 

tlie incornc d i ç  t r i b u t i o n  wi thin a q r i c u l  t u r c .  Thcy wcrc a l so  

subjcct t o  s u b s t a n t i a l  political i n f l u e n c c  and u n a b l e  t o  wor!: 

on the  bazi.5 of a sound progrnn. 

On t he  side of the farmcrs t h e  s i t u a t i o n  w a s :  (a) a 

vcry l o w  leve1 of productivity and (b) a n  almost complete 

i q n o r a n c e  cf any modern t e c h n i q u e s  of p r o d u c t i o n .  Most work 
a 

was done w i t h  hand tools, and farmers had p r a c t i c a l l y  no  con- 

f i d c n c c  ir. the work and knowledge of a y r o n o n i s t s .  

This was the s i t u a t i o n  encountercd by Nelson R o c k e f e l l e r  

in 1948 wi-icz, together  with the s t a t e  q o v e r n o r ,  !íc decided 

t.̂  ~ ~ L a b l i ~ h  ACAR.  T1'iey !lad two p r i n c i r a l  ohs taclcs  +o copc.! 

w i t i . : :  ( a )  t h c  l a c k  of c o n f i d c n c e  on t!ie part of the faraers 

i n  nny t e c h n i c a l  work and (5) a p r e v a l e n t  r ~ e n t a l i t y  in favor 

n f  ;:roíjra,ls w h i c h  subsidized tanyihlc fcrms of c a p i t a l .  

T!lc p r i n c i p l c  o n  which tlic f i - a r i c i a l  a r r a q e n e n t s  be- 

twccn t h c  S t i i t c  and thc Arncrican I n t e r n a t i o n n l  Associa t icn  

X I S  hascd was t o  increase t h c  state co i - : t r ibu t ion  ovcr  time 

. . . :~d  t o  d c c r e a s c  t h a  f o r e i g n  c o n t r i b u t i o n  as ACAR was acccptcd 

'2:: thr. Irixlr-rs azd the peoplc cf tilc S E S ~ I ? .  I n  keeping w i t h  

tliis, t h . 2  ias t contribution o£ the .%~c!rican I n t n r n a t i o n a l  

Asçociczt.i.on war made in 1961 .  A t  t l i ~  p r e ç e n t  ti::ic ACAR's 

f m d s  co!xc f r o i ~  the S t a t e  and PBCAR, f h e  fedcra l  c x t c n s i o n  



s s r v i c e .  ABCAR qcts  i t s  funds from 50th the  f e d e r a l  govern- 

ment and f r o m  intcrnational agencies. 

T11e o r i q j . m i l  objective of ACAR was to operate a super- 

vise- i  credit prograrn fashioncd after the Farm i i o m c  Adminis t ra -  

tion and dc2signed t o  bcnefit small farrners. But  froa the 

ver\* becj inninq it w a s  recognized that such a prouram was n c t  

an appro!>riate proqrarn f o r  B r a z i l .  Conscquently, ACAR was 

n e v e r a p u r e  s u p e r v i s e d  credit procsram. 

A fcw years  after the  program was p u t  i n t o  a c t i o n  it was 

r e a l i z e à  that it would be better t o  transform it i n t o  an 

Extension Serv ice ,  bascd  pr i rnar i ly  on i n f o r m a l  educa t ion .  

C r ' x l u a l l y  suck. a transformation took place. B u t  i n  t h e  f i r s t  - 
s t e p  there were two programs a c t i n g  side by s i d e :  onc of 

R u r a l  Superviscd Crcdit and t h e  o the r  of R u r a l  E x t e n s i o n .  

T h c r e  was nc  formal c o o r d i n a t i o n  between them. 

A formal c o o r d i n a t i o n  d i d  characterize t h c  second step.  

m ~ h c :  to01 For inplementing t h i s  was a program u ~ r k e r l  out cvery 

ycar b y  t he  local o f f i c e  superv içors  and  s i :n . i lar  t o  the 

C ~ u c t y  Ex tcns imn Proqram now in use.  

R u t  thc absorption of t h c  earlier R u r a l  Supervised Pro- 

n r a z  W ~ S  ngt yct c l ea r ,  f o r  thc a c t i v i t i e s  of c r e d i t  were 

e p t  scpara ted  f ron  t h o s o  of ~ x t e n s i o n . y  This i ihsorp t ion  

be7ari i n  1 3 5 3  and was finally completed i n  1 9 5 6 ,  w!~en  ACAR 

----v- 

i / '!?::i5 l-toirit is ~ i a d c  c l ca r  in Wiiarton, np. r i c . ,  - / - - 4 b - 3 3 ,  - 
c!?.cre h c  d i s c a s s e d  t h e  supervised credit program as 2 prc- 
11ra:;[ wirh i t s  own goals, i ndepcndcn t  of tl?e e x t c n s i o n  coals. 
AL t h e  presêzt tine, therc is SQ such r u r a l  c r e d i t  program 
h u t  only iin :?xtension progran t h , 2 t  u s e s  c d u c a t i o n n i  credit  
as a t o o l .  



cntered the t h i r d  phase of i ts  e v o l u t i o n .  

A 1 1  decisions t a k e n  since then have aime3 a t  c o n s o l i -  

d a t i n g  t h e  idea that ACAR is an Extension Scrvice. Among 

tiiesc thc fo l  lowing  are w o r t h  mcnt ion iny  : 

a )  The cstablishmcnt of both i n d i v i d u a l  ùnd q r o u p  w o r k  only 

i n  s t r a t c g i c a l l y  selected parts cf t h c  municipio. 

P r i o r  to t h i s  program a c t i v i t i e ç  were spread o : ~ t  a11 o v e r  

t h c  m u n i n i p i o .  Sincc t h e  local  o f f i c c  tcans d i f l  not 

q e n e r a l l y  have the capaci ty  to work w i t h  a11 farmews, 

some s c l e c t i o n  took p l a c e ,  but without a reasonable 

p r i n c i p l c  t o  quide it.  From year to year some p a r t s  were 

abar.cfonécl anf3 others i n c l u d e d ,  with t h e  r e s u l t  t h a t  con- 

t i n u i t y  of a c t i o n ,  so necessary for an educa t i ona l  Fro- 

gram, was n o t  always ~resent. 

It was cs t ina ted  t h a t  tnc  l o c a l  t ean  would  be a51e 

to hancX1:i bctwccri 609 to 8 0 3  :srms. It W ~ S  recor:u;icnr',c:11 

t k a t  t h e  m u n i c i p i o  be d i v i d e d  inko severa1 p a r t s ,  w i t h  

proqram activities to be c n r r i e d  out o n l y  i n  scmc 0 5  t h e a .  

n ' l n l ?  p a r t s  to be selected wcre to be those t h a t  offered 

hctccr c o n d i t i o n s  f o r  t h e  developmezt of t h e  wErk. 

P r t ? f e r a S l y  t h e y  were to be L o c 3 t e ù  i:: d i f f e r e n t  pointç 

cf t h c  m u n i c i p i o  so t h a t  thc new i d e a s  intreduçed would 

bc sprcacl o u t  Sy i n d i r c c t  i ~ f l ü c r ~ c e ,  and, hencb,  u i t i -  

~ ~ ~ i t c l i ~  r a i ~ c h  all f a r r c r s  in th? u n a t t c n d c d  p a r t s  of thc 

mur-.icipio. Obvio~sly the zass  media are not restr icted 

t o  t h e  sclccte2 p a r k s ,  and its contrihution t o  thc 



d i f f u s i o n  of new ideas i n  the e n t i r e  mun ic ip io  i s  con- 

s i d o r e d  t o  be imgortant. 

S )  The establishment o£ Rural Extension Comnittees. These 

were introduced in 1961.  Their aim is to enlarge the 

number of pcople participatinq in all ACAR proqram activi- 

ties. Their mcmbers are supposed to  represent all im- 

p o r t a n t  areas of interest 03 the rural people. They are  

t o  help the Extension Agents i n  makinq decisions about 

the  problems t h a t  will be faced by the program, about 

the recommended solutions, and about the program objec- 
.. 

tives. Important responsibilities are alço  given to them 

in conncction with  carryinq out the program and evaluatinq 

it. 

C )  A chanqc in thc ro le  of rural superviscd c r e d i t  (and o the r  

t y p c s  iztroduced l a t e r )  , 4-S. c lubs ,  anrl l eadcrsh io ,  ancl 

adult qrouss in the local o f f i ce  progranç. These  a c t i v -  

i t i t s  carne to be considered as tools  f o r  oxganizing rural 

pcople i n  such a way that  the extension service program 

"cculd  5c nore e f f e c t i v c l y  carricd o u t  and more in accord- 

ance  with t h e  principlcs of extension. Prior to t h i s ,  

these a c t i v i t i e s  were not viewcd as h a v i n ~  t h i s  as 3 pri- 

mary f unc t ion .  Thcy were viewcd more as a c t i v i t i e s  i n  

t h e r ~ s e l v c s ,  with their owr~ syecific ob jectives, anrl 3 . t 7 i  th 

littlc or no relation to  t h e  goals of  t h e  total proqram. 

Bccnusc of this, it. was conmon, in a reg ion  where t?,? 

p r o g r m  cbjcctives were relatcd to d a i r y  cattle, fo r  

examylc, t a  havc a great dcal of loans for a n n u a l  crops. 



A t  t h e  prcsent t i m e ,  t h e  l o a n s  arc i n  c l o s e  correspondence 

w i t n  t h e  program g o a l s ,  and the sane is t r ~ c  for uroup work, 

4-S c l u b s ,  and leader t r a i n i n q  a c t i v i t i e s .  

Expansion O v é r  R r a z i l  

The ACAR example, as a way to improve the l i f c  of r u r a l  

people, heqan to expand to other B r a z i l i a n  s t a t e s  i n  1 9 5 4 .  

It is now being followed by 16 of the 2 2  Brazilian s ta tes .  

A national organization -- "Associacao Brasileira de 
Cred i to  e Assistencia Ruralt' (ABCAR) was established in June, 

1956, for coordinating the work of the various s t a t e  organi- 

zations. I t  receives both federal and Eoreian resources and 

d i s t r i b u t c s  them t o  t h e  state organizations accordinc to a 

p l a n  Cor t h i s  purpose .  It also maintains a corps of special- 

i 3  k~ for h a n d l i n g  thc t e c h n i c a l  n e c ~ s s i t i e s  of thc  S t a t e  

E x t e n s i o n  S e r v i c c s .  

Administrative O r u a n i z ã t i o n  

T!lc  ACAR adninistration is conposed of: 

a)  .4 Hoarcl of Dircctors.  -- This is conpescd of t w o  cepre- 

s c n t n t i v e s  from the statc qovernnent a n d  representativ~s 

?rem Lhe ccoperative o r q a n i z a  tions t h a t  prov ide  substan- 

?;ialb f:inanri-ll c o n t r i b u t i o n s .  ARCAR also p a r t i c i p a t e s  

+:Iic i3o.ard ~f Directors. The  A I A  h a s  n o t  pqrticipatcd L . .  

s i n , : ~  t i r e  ?:nd af 1961, when iC czaseri to c o n t r i ' s u t e  t o  

ALAR.  The principal functions of thc Board of 9ircctors 

aro:  (1) to approve t h e  p lan  o £  work;  2 t o  selcct thc 

r n u ~ i i c i ; ? i o s  for local officcs; ( 3 )  to approvc the a n n u a l  



budqet ;  ( 4 )  to grant authorization to establish agrce- 

nents w i t h  o ther  institutions; antl ( 5 )  to clect t h e  

President, the Secretary,  and t h e  General Supervisor .  

b] T!\e Prasidcrrcy. -- It is c o r i ~ ~ o s e d  of Lhe P r e s i d e n t  alld 

5 3 s  thz: fci1lo::)inq f u n c t i o n s :  (1) to i?resi.de at the 

~ : í è c t i n g ç  o f  t h c  Board of Directors and to be responsible 

f o r  c a r i ; l i n q  o u t  tkc- d ~ c i ~ i o n . ~  rtppr~)veii; 1 3 )  to qive 

inves t i t u r e  to t h e  Secretary and the G e n e r a l  Supervisor; 

and ( 3 )  to rcpresen t  ACAR at C o u r t s  af Jus t i ce ,  to siqn 

aqreemcr,ts, and to c a l 1  fo r  ncctincjs of t ?~c  Board of 

Dircctors and othcr ncet ings.  

c )  L'xecut ivc  Dircctor. -- A gene ra l  Sapervisor is in charçe.  

T L , ,s fanctiorir; are:  (1) to execute the p l a n s  formulated 

by ACAR, ::o receivc f i n a n c i a 1  c o n t r i b u t i o n s ,  t.o s u h ~ i t  

t:12 :~:-!nu:il h i i i qê t  to t.he Board a' Cirt?ctr,rs, and to 

tr.lir;.:f.:r í ~ n d  to £i re  pe r sonne l  accordinq t.o t h e  r u l c s  

a p p r ~ v e c  by t h e  Board of Dircctors; to detcrninc ç a l a r i e s ,  

êIcI.lt?nat2s, rind work cond i t i ons ,  anr- ( 3 )  to rcprescnt-, ATAR 

in t ~ c t i v i t i i - s  t f i a t  do not per t ; i in  to t i . r ~ !  Prcs i i ie~t .  

5 )  Dcpar%cnts.--  Thêy a r e  four  in numbir.  The  3ead of each 

dep~rt . r :cnt  j.s responsiblc for 1.1-s rnanagerenb. Tkey are 

, . . 
::1,1de uij n f  'i r r , r t a i n  n u r b c r  O <   VI S ~ C ~ : - . S  3n:i s ; ~ c c i a l i s  ts . 
.% r f c . t , ~ i  l c : i l  clt:scri?tion of thci:: f : ~ n r t i , ~ r ,  cãn ke fount i  ir. 

- -- 
?j ~ i h r ! r o ,  ; o s ~  Paulo -"Aspectos ~nutitccicnais do 

Cr-r:;.lykn R ~ i r - i l  ;:uy.c.rvisionndo nc Drasil, " i3elo i!or-i zontr!,  
ACAR's f n f o r n a t i ~ n  Division, 1 9 6 4  , i>?. 5 - 3 1 .  



c )  Training Coordination.-- T h i s  group i s  rcsponsible f o r  

t h e  t r n i n i n ~  of a11 ACAR personnel. 

f )  S t a t c  Supervisors.-- Thcy are r n s p o n s i b l e  for the work 

of the Rcqional  Supervisors anel are  d i r c c t l y  connccted 

wi th t h s  Executive D i r c c t o r y  . 
c j )  Rcaior ia l  0 f f i c e s . - -  They are responsible for thc progran 

in a v i v e n  rc?ion of thc state. Each r e ~ i o n a l  office 

has  from e i q h t  to ten local  offices under its respon- 

i i .  They have three m e r n b e r s :  (1) a req iona l  

super-~isor, who is i n  g e n e r a l  an  aqronomist (can a l s o  bc .. 
a v e t c r i n a r i a n ) ;  ( 2 )  a r e g i o n a l  home supcrvisor; and 

( 3 )  a c l e r k .  

Criteria for the s e l cc t i on  ofthe first two mcmbers 

a r e :  (1) to have had scmc years of expcricnce as a local 

o f f i r c  ;tqc:ri:: and  ( 2 )  to havc denonstwated a c a p a c i t y  f o r  

~xten-::.>!i y.\fork ancl to have shown a b i l i t y  tc leaC! t h c i r  

~ o l l í ~ ~ ~ ~ u c s  .ir, work  proqrams . 
I A )  I,oc:ii 0 f ; f i res . - -  They are i n  c:hargc of worki-nq w i t h  t h e  -. 

r l i  The t T L i m  is composccl of t h r e c  Tersons: 

(1) C o ~ n t y  ac jcnt .  - T h i s  a g c ~ ~ t  may be ar. aqronomist, a 

vetcri~arian, or n person Crom practical schools of 

a q r i c u l  t u r ~ .  The q r e a t  na jor i t lv  of c o u n t l ~  a y e n t s  ( a g r o n o -  

rni.;t.!- . tnd v c t c r j n a r i a n s )  cntcr ACAR scon a f f - e r  they have 

:.-cccived thc B.S. degrec. S i n c e  Rural Extcnsion was only 

vc-!ri r r : c % n t l y  i n t r o d u c c d  as a disc ip l i r i f . :  ir. t-1-e c u r r i c ~ : l ?  

of so21c aqricultural schools, t h e  reccntly uraduated 



s t u d e n t s  are n o t  well enough p r e p a r e d  f o r  e x t e n s i o n  work. 

They nccd t o  be t r a i n e d  in t h e o r e t i c a l  and practical 

a s p e c t s  of e x t e n s i o n  work,  and ACAR p r o v i d e s  a  c o u r s e  

f o r  t h i s  pu rpose  each y e a r .  in g e n e r a l  the c o u r s e  lasts 

f o r  three months. ( 2 )  Mome Managemcnt A q e r t .  A f c w  o £  

them come fron Schools of Home Economics. The qweat 

n a j o r i t y ,  koiiever, have o n l y  a h igk  s c h o o l  diploma. 

Consequen t ly ,  i n  t h e i r  p r e - s e r v i c e  p e r i o d  o f  t r a i n i n g ,  

i t  is n c c e s s a r y  f o r  them t o  study Rural Extens ion  p r i n -  

c i p l n s  and t o  r e c e i v e  s p e c i a l  t r a i n i n g  on t h o s e  aspects 

of home e c o n o n i c s  t h a t  are i m p o r t a n t  for t h e i r  work. Thc 

p e r i o d  0 2  t h e i r  p r e - s e r i i c e  training is t h r e e  months also. 

i) O r i g i n  of -- Funds .-- In t h e  b e g i n n i n g  the c o n t r i b u t i o n s  

f o r  m a l n t a i n i n y  ACAR carne fron t hc  A I A  znd t h e  ~+..ate of 

Yinas  Gera is .  ÀdGi t iona l  fxnds liave Sccin ob ta insd  from 

t.hc f4:dc:ral qovernrnent and fron i n t e r n a t i o n a l  a g e n c i e s .  

A t  t ? ; e  p r c s e n t  t i m e  the d i r e c t  f i n a n c i a 1  s1i~r)ort 

for .\CAi? comes from c n l y  t w o  sourccs: thc state of 

islinas G e r a i s  and A!3CAR. Aborit 6 0  p e r c c n t  of t h e  funds 

are f r ~ n  f e d e r a l  s o u r c e s  and 4 2  pcrcent froz t h e  state. 
* 

Work -.- f l r q a n i z a t i o n  a t  t h e  Local OfLice  Lnvel  

r ,  it; is nccessary t o  selcct thc p a r + ~  of thc 

" n r n i c i ~ ~ i o "  t.cncrc t-!ie program a c t i v i t i e s  w i l l  be inpLanted. 

Si.ncc thcrc i s  a conccntration of t h e  e d u c a t i o n a l  a c t i v i t i e s  

i n  thcsc  se1t :c tcd p n r t s ,  i t  is expc?ctcd that a x c l a t i v e l : ~  



r a p i d  deveiopment  will occur, which will bc expandcd to thc 

unat tcnded parts by i n d i r e c t  influente. 

Second, it is n e c e s s a r y  tio choose t h e  peoplc that will be 

involveà i n  puogram activities. I t  i s  known that a s m a l l  

group of farners can be a kcy to the adoption of new ideas, 

w i t h  t h c  ratc of adoption i n c r c n s i n ç  rapidly a f t e r  t h e y  have 

acccpteù the new idea.  lience, a larger  number of educational 

opportunities are g i v c n  to t h e m .  I n  f a c t ,  they are i n v i t e d  

t o  be bor rowers  (if they need a loan), to participate in t h c  

a d u l t  w o r k  qroups, and in l eadersh ip  t r a i n i n g  activities. 

In qencral thc? nembers of thc Co.inittces are s e l e c t e d  fron 

anonq thcm, aiso. 

Up untii 7.914 these farmers hnve been selectcd by a t r i a l  

2nd c r r o r  process. Bence, it was n c c e s s a r y  t o  work w i t h  a 

l a r g e  number of ther.  i n  o r d e r  t o  be able to select  t hosc  t h a t  

, .%,-r? . .-, i n s t r u x r - n t d l  i n  ti-.e adoption of r.ew i d e a s .  

Ti'iiis :cork procedure does not i m p l y  Lhat o ther  farmers do 

r o t  have the r i q h t  t o  receivc ACAR c t s s i s t ance .  They do. If 

t .hcy ?~.:lr.t to n a r t i r i p a t e  i n  any ACAR a c t i v i t y ,  t hey  are  

per :? i t tcd  tci. 

Ariotllcr i i ~ p o r t a r ; ~  f é a t u r e  of t he  local o!-f i z c  iiorl; orqan- 

i z a t i o n  is thr? c x t c n s i o n  proqrarn fo r  ? f u n i c i p i o .  T h i s  is 

d ~ v e l o : s e f i  k y  t he  Comr,i ttees and Exter is ion a g c n t s  . The numbcr 

o? l rcars co1~crc~-1 by t h e  proqran ( f r o n  Che study of t h e  situa- 

t i o n  :;<-i tnc t?staI:,lishment o£ the  c d u c a t i o n a l  objectives) is 

r .  f r oz  t h r r c  to : .tvc 1-cars. Sc, a r ~ e w  Prograz i s  worked out 



each three to five years. An annual  Work P l a n  is e l a b o r a t e d  

each y e a r  t o  plan the a c t i o n  that w i l l .  be carried out i n  ordcr 

t o  a t t a i n  program goals. 

Funds f o r  E d u c a t i o n a l  C r c d i t  

E d u c a t i o n  credi t  ernbodies t h e  c a r l i e r  r u r a l  supervised 

credit and  o t h e r  types of r u r a l  c r e d i t  i n t r o d u c c d  later. 

Thesc types are: oriented credit, a c r e d i t  appropxiate for 

4-S members, and a credit f o r  bui ld ing  houses.  Currently, 

t h e  emphasis is p l a c e d  upon o r i e n t e d  c r e d i t ,  f o r  it is much 

s i inpler  to be implenented. The specif ic  g o a l  o f  education 
- 

credit is to give financia1 resources to the leadexs so that 

t h c y  can  adopt t h c  recommended practices i n  a shorter  period 

of time. 

To o b t a i n  t h e  f u n d s  for the  l o a n s ,  two ayreements were 

na:3e 5 y ACAR: o n c  with thc  Caixa  Economica do Estado de 

?I in3s  Gera i s  (a bank of t h e  s t a t e  o f  Minas Gerais) in 1 9 4 9 ,  

and  t h c  otficr with t h e  Banco do B r a s i l  ( a  federal bank)  in 

1954. They have been  renewed s i n c e  then. 

Woweveer, sincc 1962 the emphasis has becn placed  on the 

work w i t h  thr? Caixa Econonica de Mintls Gcrtlis. Ir, 196.3, as 

a conscqucncc of an aurcemcnt of this i n s t i t u t i o r i  w i t h  t he  

I n t e r  Amcrican RanR for  Developrnent, t h e  resources f o r  cdu- 

c a t i c n a l  crcdi t. were apprec iab ly  enlarged. Now, thcre are 

f u n d s  a v a i l a b l c  so that cach local o f f i c e  mny have up to 100 

faxilics benefitinq from t h i s  e d u c a r i o n a l  a c t - i v i t y .  
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APPEEJDI X S 

REVIEW OF LITERATURE 

Thc purpoçe of t h i s  appendix is t~ xeview p r e v i o u s  

studies that have attempted to  e v a l u a t e  t h e  c x t e n s i o n  pro- 

rjran in Rrazil. In general t he  approaches t a k e n  have b e e n  

c ~ ~ i i t e  di f f e r e n t  f r o n  those proposed bere. To the best of 

o u r  knowlc~lqe ,  111 t h e  s tud ic s  conducted so f a r  in B r a z i l  

havc d e a l t  w i t h  ACAR. 

- -- 
1/ Mosher ' s  s t u d y -  

T ~ A C  mijar soa1 of this s t u d y  was to cvã lua t e  t h e  super- 

. . v i s c d  crl-i:it ; ~ c t i v i + y ,  wtiizh at that time cmbo4icd alrnost 

r i 1 1  of t h c  ACAR proqrnm. 

? roc !uc t i v i t y  indexes such as net income and p r o 2 u c t i o n  

I:ICP i : c~ t ;~ re  werc c o n s t r ~ c t e d ,  and t h e n  confronted with d a t a  

c r i  :.he s i z c  an:! ty;>e of loan i n  o r d e r  t o  a?praise the in- 

f l i i ence  thiiii  supcrvised  c red i t  m i g h t  have had on  Lhe i n c r e a s e  

of p r n d u r t i v i t y  of t h e  farmcrs with whon ACAR was operatina. 

The results wer- son:ewhat i n c o n c l i l s i v c ,  h u t  t - h e y  suTgested thr 

-.,. ..., t:cr. t i i11 i 4 i e3 ~f the proTraz!. 

T!ic: s t i l r iy  r ~ l i c i d  Liron a sc1c~:'iteci sarr.plc of ACAR's 

1.' Xoui ; t ? r .  ~rt-kur T . ,  "Case Ç t i l c i y  of t h e  A q r i c u l t u x a l  
proo&n of ACÁR in ~razii," ~ o s h i n ~ t o n ,  D.C., Techni 
Coo:::cr.âtion i n  Z a t i n  Ancrica, N a t i o n a 1  P: 

cal . 
L a n n l r q  ~ s ç o c i i a t i o n ,  



borrowcrc, which was visited and i n t e r v i c w e d  by  t h e  author. 

Additional informntion was obtained from farm plans  that had 

becn worked out to j u s t i f y  Lhe loans that the sarnpled farmers 

ohtaincd. The produc t i v i t y  indexes wcre cons t r u c t e d  on the 

basis of this information. 

2 /  :;hartonl s Study- 

As t h e  a u t h o r  indicated, t h i s  study had the  fo l lowinq  

ob jectives: 

1. To d e s c r i b e  the a a r i c u l t u r e  of a n  undeveloped r e g i o n  and 

to analyze its problems. P a r t i c u l a r  emphasis was given 

t o  tlle total B r a z i l i a n  s è t t i n g  i n  which t he  asricultural 

development of Minas Gerais had prnceeded, and to speci- 

fyi.ng the problems of capital and technology i n  Minas 

Gerais. 

2 .  To describe the operation of the ACAR Supervised Credit 

proçram. 

3 .  To attcqpt to evaluate thc s u c c e s s  of thc  ACAR S u ~ e r v i s e d  

Crl:iil'. batjcrl rin the actual txperience oL  a s m p l e  of 

g a r t i c i p a t i n g  farms . Three local o£ f ices  werf choscn 

f o r  t h c  analyses, a l t h o u g h  o n e  of thcn s ~ n s  l a t e r  n l i x i -  

r ~ a t ~ i l .  T:IE! rernaining local of Eices were i n  C u r v ~ l o  ~ n d  

Y b a .  I n  Curvelo a11 famil ies  were se lcc tcd  who p a r t i c i -  

!-,a"d in tha superv içed  cridit proqram for One ycar Or 

L .I - ' '  :.iksrtoC.Clifton R., Jr., "A Case Study of tnc Econoriic 
:ni>:i(:t 3:' Tichn ic . i l  A s s i s t a n c c ,  C a p i t a l  aníl T e c i ~ n o l ? q y  in t h e  
A c r i ~ u l t u r . 1 1  Deve lo~rnen t  of Minas Gerais, B r a z i l , "  Unpub- 
1 i shod Ph. 1). t h ~ s i s  , Depar tmont  n f  Econom~cs , Thc U n i v e r s i  ty 
of C!:icago, Chicago, Illinois, 1958. 



norc, regardless of t h e  nurnbcr of years o£ p a r t i c i p a t i o n  

fron 1 9 4 9  5hrough 1954. In Uba only those fanilies who 

participated for two years or more were selected. 

To mcasurc the i m w a c t  of the ACAR Supervised C r e d i t  Pro- 

gram, the  procedure followed w a s  as fullows: 

1. O u t p u t  and i n p u t  indexes w e r e  constructed for the t o t a l  

a g r i c u l t u r a 1  sector, for  Minas G e r a i s  and for Lhe ACAR 

sarnplcs. 

2 .  Sirnple l i n e a r  regressions o£ the  output indexes  on time 

werc estimated f o r  B r a z i l ,  Minas Gerais,  Curvelo,  and 

Uba. The forn of t h e  regression w a s  I = a + 5+,  w h e r e  

I w a s  the output index and t refers to ycar or time. 

The trcncls in output (b coefficients] for the Curvelo 

cin2 Uba sarnples w e r e  t e s t e d  against the general t r e n d s  

for Brazil arid Ninas  Gerais. The r c s u l t s  showed up 

f avora!>le o s l y  f o r  C u r v ~ l o .  

3 .  Outpllt , , ' input i n d e x e s  w e r e  used to  est i inate t:he r e l a t i v e  

c f f  i c i c n c y  of Supervised C r e d i t  activi ti es . Simple 

. l i n c a r  regreçs ions  of t h c  o u t p u t / i n p u t  i n d e x e s  on t i m e  

-.*r?rc estimatcd f o r  B r a z i l ,  X i n a s  Gerais, Curvelo ,  and v- 

Uba. Thc s lopes  for  Curvclo and USa were tested a g a i n s t  

Ck-C t r n n d s  for Brazil and Minas  Gerais. The r c s u l t s  wert? 

somewhat 1csS impressive t han  for the o u t ~ u t  t r e n d s .  

4 .  Sa9c , 3 t t e ~ , p t s  wcrc made to s t u d y  the cos ts  and  r c t u r n s  

of t h e  ACAR program. I t  was a s s u ~ e d  t h a t  the vsriation 

not r ? x ~ > l ~ ~ i n c d  (the residuais) w a s  due te t he  í n t - r o d u c t i c n  



of new t e c h n o l o g i c a l  practices. I n  Curve lo  cach  Cr$ 1 

i n v c s t c d  i n  t h e  a d d i t i o n  t o  the a v e r a g e  Curve lo  f a r m e r ' s  

s t o c k  o f  t e c h n o l o g i c a l  knowledqe b rough t  a r c t u r n  on 

t h e  a v e r a g e  o£  C r $  6.5 o u t p u t  i n  t he  f i r s t  y e a r .  I n  t h e  

sccond  y e ù r  C r $  1 r e s u l t e d  i n  a r c t u r n  of  Cr$ 2 .5 .  ~ h i s  

s u g g e s t s  t h a t  t h e  program d id  have  a s t r o n q  i n p a c t  i n  

thc f i r s t  y e a r .  

3 /  S r a n d a o '  s Study- 

Brandao ' s  s t u d y  u s e d  b a s i c a l l y  t w o  approaches :  

a )  P r o d u c t i v i t y  i n d e x e s  were c o n s t r u c t e d  f o r  a sanple o f  

ACAR c o o p c r a t o r s  and for a sanple of non-coope ra to r s ,  and 

t h e  r e s u l  ts  were compared. As was the case i n  Mosher ' s  

study, t h c  r e s u l t s  were not a lways  c o n c l u s i v e .  Po r  some 

i n d e x e s ,  the ACAR f a r n e r s  were found t o  have higher 

g r o d u c t i v i t y .  For o t h e r s ,  tho dif f e r c n c e  anona t h e  i n -  

dex  (ACAR and non-ACAR) was n o t  s i g n i r i c a n t .  The r e s u l t s  

a l s o  v a r i c d  f rom one l o c a l  o f f i c e  anãlyzed t o  t h c  o t h c r .  

b) An a t t e m p t  was made to measurc  the number of p r a c t i c c s  

aJopted b y  each  s r o u p .  A c h i - s q u a r c  t c s t  w a s  p e r f o r n c d  

t o  tcst t h e  h y p o t h e s i s  of a s s o c i a t i o n  betwcen ndop t ion  

of p r a c t i c e s  and the c l n s s i f i c a l i o n  cf t h c  farmers. Thc 

r c s u l t s  wcre q u i t e  f a v o r a b l c  t o  ACAR. 

- 3 /  Brar.dúc, Erly D i a s ,  "Principias ie M n i n i s t r a c a o  Rura l  
IUC Ifitert-ssan a um Proqrama dc Extensao  E Credito Super -  
v i s i o n a d o , "  { t o s e  de c o n c u r s o  p a r a  provimento e f e t i v o  de  
cntcdra dc Cont.ahilidade d Admin i s t r acao  Rura l  de E s c o l a  
S ~ i p ~ r i o r  dc Acj r i cu l tu ra  da Un ive r s idade  R u r a l  do Estado de 
X i n a s  Gerais)  Unpubl ished t h e s i s ,  1 9 5 8 ,  UREXC, Vicosa, ? l inas  
Gerais ,  B r a z i l  . 



Thc s t u d y  w a s  carried o u t  i n  seven local  o f f i c e s ,  each 

onc r e p r e s e n t i n g  an ACAR region. The "cooperating" and "non- 

coopera t inq"  samples were both drawn from the sane nunicipio. 

Since the "non-coopera t inu"  famers were l i v i n g  i n  the safie 

arca a s  the coa-erators, it is h i g h l y  probable  that they rc- 

c e i v e d  ACAR influente also .  In t h i s  case they do n o t  repre- 

sent an ideal Sasis  fo r  comparison. 

The s t u d y  covered the crop year  1955-57. As a by-pxoduct 

of the s t u d y ,  an interesting method was developed t o  e v a l u a t e  

t h c  e f f i c i e n c y  of e n t e r p r i s e s  i n  such a way t h a t  ~ c ~ ~ k n e s s e s  
" 

could  be i d i n t i f i c d .  

Sociological Skud ie s  -- 
S c v e r a l  s t u d i e s  have been made by s o c i o l o g i s t s  and using 

.> s o c i o l o g i c a l  franework. They have attempted to evaluate 

t:!-,? role? of ACnR as asource of infornation anc? as a change 

I l i f  f c r e n t  a p p r o a c h e s  have been followcci, and sonc of thcn 

w i J r c  concerncd with a more q e n e r a l  problcm than t o  cva lua t c  

t!~? impnct  of ACAR. The biisis for ro~parison was always 

i ; t r m r r s  who d i c l  n o t  work w i t h  ACAZ. As these f a r a e r s  were 

~ s u ~ l l y  l x a t e d  in tlie sane aunicipio, or r.earby n u n i c i p i o s ,  

it is possiblc t h a t  t h e  r e s u l t s  were biased to some e x t c n t  

bcc,~u::c thc  non-ACAR f a r m e r s  nas also havc b e n c f i t e d  froz 

ACAR' s work t:t.rouqh i n d i r c c t  c o r ~ t a c t  . 
B a s i c n l l y  , these s t u d i e s  have concluded that ACAR has 

~ l a y e d  an im~ortant role as a chanqe agent ,  and that ACAR is 



; ~ r a c t i c a l l y  t h e  only o r g a n i z a t i o n  in Minas Gerais that is 

recoqnized by t h e  farmers as b e n e f i t i n g  them. They have con- 

c l u d e d ' a l s o  t h a t  t h e  farmers view ACAR more as  a credit agency 

than as a n  E x t e n s i o n  S e r v i c c .  Thcy tend t o  sugqest that 

ACAR's i n f l u c n c e  could  be e n l a r q e d  if it were t o  improve t h e  

metliodology (Extens ion  Methods) it has becn usinq and r e l y  

d /  more on mass-media.- 

4 /  A l v c s ,  C l i s e u  Roberto A., "Adocao de P r a t i c a s :  Area 
A t i n q r d a  Pelo E s c r i t o r i o  Local de Vicosa," ("Adoption of New 
Tdeas in the Area that is worked by the  Local O f f i c c  of 
Vicosa"), Belo l i o r i z o n t e ;  Divisao de Informacao  da ACAR, 1 9 6 2 .  

, "Desenvolvimento do  Projeto Gado 
Leiteiro eni I tauna ," '  ("Evaluation o £  the Dairy Cattle Project: 
Itauna L o c a l  O f f i c e n ] ,  B e l o  Horizonte, Divisao  de Inforrnacao 
da ACAR, 1963. 
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APPENDIX C 

DERIVATION OF THE MAXIMUM LIKELIHOOD ESTIMATES 

Of.' THE PRODUCTTON ELASTICITY COEFFICIENTS 

A i i  OF TKETR VARIANCES 



APPENDIX C 

DERIVATION OF TWE MAXTMUM LIKELIHOOD ESTIMATSS 
OF THZ PRODUCTION ELASTICITY COEFE'ICIENTS 

AND OF' TIIEIR VARIANCES 

r\ccor?ir.g t o  the f o r m u l a t i o n  of Chapter 11, ai (i=L, 2.. .a) 

is t o  be estimated from t h e  e q u a t i o n :  

wherc log  u i ,  is assumed to be normally distributed w i t h  
L 

mzan zcrc! iind f i n i t e  v a r i a n c e  u The log form of the ùbovc i' 

1 

' i fXi f  4 l o g  uif) 
i ~ q  u = 107 - loq ai . since = 1, t hcn  if PofXof a(lowo& e 

thn likelihood f u n c t i o n  is: 

F 
r- F 

v -  
: ( log rX" i ' i f X i f  

- (-) 20 i 
Pof Xof - log ai) 2 1  -, 

Obtaining thc log  t r a n s f o r r n s t i o n  of t h i s  function, and 

r b ~ k i r . q  :hc c l o r i v ù t i v e a  w i t h  respcct to lorj ai  and o: and 

c q u a t i n g  them to  zero, one o b t a i n s :  



I;' P X 
: (10~3 -' log ai) 2 
i PcfXof 

A w 
1 loq ai = - ' i f x i f  i: 1.g 

1 of af 

F ? 1 :. s t  - 'i fxi f 
1 

i (logp X A 2 - log  Si) 
1 o£ o£ 
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APPENDIX D 

DERIVATION OF TIZE PROFIT EQUATION 

The purpose of this appendix is to provide  a d e r i v a t i o n  

of t he  p r o f i t  e q u a t i o n .  This is necesçary because the tqua- 

t i o n  ob ta ined  is quite d i f f e r e n t  from the one given by 

i/ Nerlovc . - 
From considerations presented in Chaptcr 11, we have 

the fo1lot;i:iq systcn of e q u a t i o n s :  

= p X  
f o of - PIXlf ' P2X2£ ( P r o f  it f u n c t i o n )  

WP u ~ n t  :o o b t n i n  - f  as a f u n c t i o n  of P's, ufls, and 

- 7  !, f ' s .  Substitutinq (?a) and (2b) i n  (1) : 

Cquat i . -ynr ,  (2) a n d  ( 3 )  y i e l d s :  



S u b s t i t u t i n q  t h i s  value of Xlf in E q u a t i o n  (2) and using 

Ç c b s t i t * . i t i n g  XZf i n  equation ( 6 )  , 

S u b s t i t u t i n g  ( 7 )  and (8 )  in ( 5 ) :  -1-a1-a2 

"2 *'I 021 - = ( l - a l ~ l f - ~ 2 ~ 2 f )  ( a 2 u Z f )  P. P, i 
f J. 
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APPENDIX E 

I'.lEASURE.NENT OF THE VARIABLES 

O u t p u t  3s measured in c ruze i ros .  It includes t o t a l  sales, 

plus or minus i nven to ry  chanqes in livestock or in crops, 

hone consunption, anci t h e  value o£ t h e  sharers  crop produc- 

1 ,' tion.- v 

T h e  p r o d u c t i o n  was priced in t h e  followinq way: 

a )  Crop p r o d l ~ c t i o n  

I;l?.cncvnr t h ~  farm had sold some q u n n t i t y  of a product, "Le 

; > r i m  l~ccrj  to eva lua t a  homc consunption anG sharer  crop 

produck ion  o£ t h i s  ? roduct  was t h e  sale p r l c c .  If :io salc 

of' +nc p r o d u c t  \iras nade by a farrncr, then t h c  p r i c e  of t .hc 

p r o d u c t  L.;aç crivcn by: 

Pi  - p r i c o  for the product i ( u c i g h t e d  r iean)  

-. 
^_r/ 11: i.51-.as i?erais, it is conmon fo r  farmcrs ta a l l o w  

:.SciF ~ r z p l o y c e s  t-o c u l t i v a t c  a t r a c t  of 1a:1d : ~ n d c r  tsheir  own 
yan. - iqrxcnt .  Ti-,? fnrners are r e s F ç n s i h l e  f o r  ax2e::ses wi th 
f,:rtí l i x e r s ,  scedç and plov ing ,  a i ~ d  the caployecs are respon- 
s i a l -  f n r  Inhor  cspciises . Thc g r o f . 1 ~ ~  tion is shared according 
<- ,o ;I n i v c r  p r  -!:.?c.rticn. (Tne vaiue of tiie t o t a l  production was 

inc11.1c":d in .phe output- . ) 



!? = pricz that farmer j obta ined i n  the çale of i j product i 

Q i j  = c juant i ty  of i sold by fàrmer j. 

T h e s e  wciyhtccl priccs were calculated for each produc t  and 

f o r  cach rnunic ip io  (Senador Firmino and Presidentc Bernawdes) .  

To calculats the change in t h e  value of s tocks  (changes 

in i n v e n t o r y )  these weighted prices were also used whenever 

no sale o£ .a ~rocluct  was e f f e c t u a t e d  by a f armer . 
b) Animais 

Thcre were n o  share a r r a n g e m e n t s  for livestock. The 

pr iccs  of the animals  consumed by t h e  fanily were given hy 

thc  farmers. 

The c h a n ç c  i n  i n v e n t o r y  was d e f i n e d  as the inven to ry  at 

t h e  end of t he  ycar - (valuc of the animals bought within 

t h e  year + inventory at the beginnins cf t h e  year). 

(1) Xilk and q g s :  thc q u c s t i o n n a i r c  spccif i i d  íshe 

p a r t  solri, consilincd by t h e  f a m i l y  and transforried i ~ t o  

p r o d u c t s  like cheese, b u t t e r ,  candy, ctc. on a monthly b a s i s .  

T h c r c  lias. l ~ l w a y s  some sales, and the sale prices were u ç i d  to 

c v : ~ l u a t c  home cofisumption. 

( i? j T r a n s  forrned Products  (cheese, butter, etc. 1 : the 

qucstionnaite .ave the t o t a l  produ~t-icn and the part of it 

t h n t  sf:ùç sold, sonsuned by Lhe faxi ly, @r st-orcfl on a cl.ldr- 

t e r l y  h a s i s -  Ihere was a lways  some sale w i t h i n  the pe r iod ,  

.>nd, h c n c c ,  tllc sale  prices could  be used t o  evaluate hone 

consznption. 



Inputs 

a)  .Land (X1) 'as measured i n  cruzeiros and i n  terms o£ 

a flow. 

The land was divided i n t o  f o u r  categories :  c r o p ,  brush-  

pas ture , and permanent crops .  For thc f i r s t  

catcgories, the farmers i nd ica t ed  t h e  acreage and pr ice of a 

In the case of permanent crops (in general coffee) wc 

tried to obtain separated estimates of the values of land 

and o £  the trees. Ths trees w e r c  dep rec i a t ed  l i n e a r l y ,  .. 
a d n i t t i n g  a s  8 years the remainina average l i f c .  The i n t a r e s t  

rate used was 4 2  percent.  Hence, by r n u l t i p l y i n q  t h e  value 

o€  t h é  trees by - 5 4 5 ,  the cor rcsponden t  flow w a s  ob ta incd ,  

which was aggrcgated to the flow cb ta ined  for the Land ( 4 2  

percen t  of thc value o£ t h e  land) in which the trces w e r e  

iocated.  This v a l u e  was aggreqateà to t h e  flow o b t a i n e d  f o r  

t h c  u t h c r  t h r e e  categories of l a n d  (42 percerit o£ t h é i r  

~ 3 1 9 ~ ) .  The r e s u l t  is the measure of t h e  input l a n d ,  i n  

cruzeiros, and in terms ai flows. 

Labor (X,) was measurcd i n  cruzeiros. The t o t a l  nan- 
J 

c ? u i v a l c n t  used in thc farm du r ing  the ycar was cstinated. 

This t o t a l  includes hired l a b o r ,  f a r . i i l y  labor, and share 

(~rr3. labor. :.!ht?~izver t h e r o  was h i r s d  labor, t h e  price o €  

thc  hireù labor was used t o  evaluate fami ly  and share-crop 

2/ Thc rrice was c b t a i n c d  as  an ançwer to tke 5ollowi.ig 
q u c s t i o n :  "How much would you p y  fo r  land like t h i s  i f  
you  *dcrp t o  buy It?" 



labor. I£ a farm d i d  not have any h i r e d  ncn  working there 

during the y e a r ,  a weighted price ,  obta ined by a formula 

s i m i l a r  t o  t h e  one used f o r  output, was used to evaluate 

fanily and share crop labor .  Thc work o£ an a d u l t  nan (from 

1 4  to 6 0  years o l d )  w a s  considered as t h e  standnrd fo r  measure- 

rnent. The fo l lowing  fackors were used t o  make th2 necessary 

t r a n s  format ions  : 

Wonian - 3 / 4  (equivalent to 3/4 of the s tandarcl)  

Younqsters - 1/2 (equivalent to 1/2 of the s t anda rd )  

Old man ( g r e a t e r  than 6 0 )  - 1/2 (equivalent t o  1 / 2  of 

t h e  s t anda rd )  

auildings (X2) were measured in cruzeiros ùnd -in terms 

of flow. The i n t c r e s t  rate used was 4 2  percen t .  Thc dcpre- 

c i a t i o n s  $gere ca lcu la ted  on the  basis of: 

d = value if built n o w  
renaining years of life 

Tne v a l u c  if b u i l t  now is thc q u a ! i t i t y  of money t h a t  wffuld 

be spcnt i £  thc: f a rn  were t o  constri lct  one t h a t  i s  equa l  tc 

thc g i v e n  b u i l d i n g  . 
Machincry and equipment ( X  ) were measured in cruzeiros 3 

and  i r 1  terms of flow. The i n t e r e s t  rate used  was 54 percent .  

The dcpreciation was calculatad on the b a s i s  of: 

value i£ purchased now d = remainino ycars of l i f e  

I ~ L  L.,c v;llue if t>urchased now was t h e  p r i c e  t h a t  the £arner  

w a u l d  ?ay for a u n i t  equal to t he  g i v e n  one, i f  he  were to 

?>uy onc. 



Whenever a n a c h i n e r y  o r  equipmcnt was used for  nonfarm 

a c t i v i t i e s ,  t h s  percentage of time i n  t h i s  form of work was 

obtainnd Crom t h e  farmer. Only t k s t  part of t h e  time used 

i n  farg activitics \?as used in the calcu1at:ion of the flow. 

Animals (X4) were measured i n  cruzeiros and i n  terms o£ -- 
a flcw. Fie flow for productivc a n i m a l ~  and f o r  work  

an i3a ls  was calculated separately and then aqgrcga ted-  

(1) Drrduct: ivc a n i z a l s  - T h i s  c a t e g o r y  i n c l u d e n  d a i r y  

c a t t l e ,  hogs, hens, sheep, and k i d s .  

The i n t e r e s t  rate was 54 ~ercent. The d2preciation 

zoefficicnts wcre: 

Ru11s and cows - .103 
iioq breeding s t o c k  - . 2 5 0  

H e n s  and fowls - 1.000 
S!~e,?p and k i d s  - , 2 5 0  

( 4 !  ?iork d n i m a l ç  - This category i n c l i ~ d s s  oxcn, horsas ,  - 
azi~incs, azd nares .  The i n t e r e s t  rate used was 54  p e r c c n t .  

The dapreciztion c o e f f i c i e n t s  wcre: 

. v  !iorss and mare - . 100  

O t h c r  i n y u t s  (X6). were measurcd i n  c ruze i ros .  T h i s  

tc(;or~p i zc l sdes  cxpcnses w i t h  secds, f e r t i l i z c t s ,  pasture 

oil, taxes on property , 
It;tcrcst ~ ~ i d ,  r e n t  expenscs, etc. In o t h c r  +~lrrds, i t  in- 

rludcs evc:-y!-hi::t; t ha t  is not on*: of tl-,c p r i v i o ~ s  i : ; p l ~ t s .  



T h e  p r i c a s  of i n p u t s  in calculating an  equilibrium are 

Macf--inrry and equiprnent ' -  Cr$154 

Senador Fi r rn ino = Cr$400/man e q u i v a l e n t  

3 :/ 
Presidente Bernardes = Cr$300/man e q u i v a l e n t -  

Other i n p u t s  - CrS154 
The i n t e r e s t  rates used in o u r  calculations wcrc o b t a i n c d  

from i n f o r : x a t i n n  prnvided by conmLercial banks  a n 3  by t h c  

l a rgc  Brazilian investment company, Crcscinco. No bet ter  

way to est imate  t ! i em was availãblc since there was no othcr 

i r fo rmat ion  av.iii l a h l e .  It is possiblc that they misucprcscnt 

'.!I*> rc.;ll s i  t i i a t i . c n  in b o t h  direct lnr ic; ,  i . c . ,  +hpy 11.11' @ver  

clr un:lcrestinatc the true nonetary  i r , tc rcs t  raie. 

-- 
~t Thc pricc was calculntcd b p  t h e  fol lowin- formula on 

t h c  L*sis of Fnformation q i v c n  by farmers Lha: uscd  l i i rcd  

lbGhcre Q = the l u a n t i t y  of h i r ~ d  anù pcrmancnt  labor  f o r  
f a r n  j , j n e n s ~ ~ r c ù  in nan-equivalent u n i t s ,  and P = t h e  pricc 
+i id  by t h c  farmer j. j 
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APPE~DIX F 

TIIE SAMPLE AVD TIiE DATA COLLECTIOE PROCEDUPXS 

A t  the time d a t a  were collectcd f o r  t h i s  s t u d y ,  ACAR was 

~ y c r a t i n a  i 1 1  1 5 5  m u n i c i p i o s  t h a t  were spread out over a large 

p a r t  o£ the s t a t c  of Minas Gerais. These rnunicipios  were 

Scnc f i t i n t j  from the work of 128 local o f f i c e s  wkmse ages 

l ~ a r i c d  fio? less than 1 year to 1 6  years of aqe. Abcut  hal f  

o£ thc r i  were less t h a n  5 years o l d .  

T h e  disparity of aqes o £  t h e  loca l  o f f i c e s ,  and the ~ i d c  

r a n - i  of v a r i a t i o n  there is amonu the r n u n i c i p i o s  where ACAR 

i s  :.~or.king, nakc the pwoblcn of des i ~ n i n g  a r e p r e s e n t a t i v e  

s:?-:?~:$le of 1oc,i3 o f f i ce s  f o r  ACAR ver*. r o r i p l i c ~ t ~ c l .  This 

probler ,  is f u r t h c r  conplicated by t h e  lack of s t a t i s t i c a l  

i n f o r r i a t - i o n  that i s  necessary f o r  t f i iç  purposc. 

P r e v i n u s  s t u d i c s  have r c l i e d  0 2  some kinc l  of p r i r p c s i v e  

s a ~ p l c  i n 1,;hlzh t h c  local off  i ces  wcrc always nczr.gr.domly 

nt:l.actecl. C l e a r l g ,  ono r r i q h t  q u c s t i o n  t h e  vnlidity of Any 

c ~ e ? . z r ~ ~ l i z a t i o n  f o r  ACAR as a whcile frorn such s l u d i - s .  K o w -  

F V C ? ~ ,  onc can, to a certain dearee ,  j u s t i f j l  some q z n e r a l i z a -  

I a  LI-qn cri t!-:t? { ~ r o u n d s  that a n ~ -  local of f icc  of ACAR c a n  bc as 

::ffi-ient a 3  t!~o:;e ~ampled--if enouqh i n s e x v i c e  training and 



su?ervision are provided for their personne l .  Although there 

is some empirical evidence that  would bolster this conclusion, 

one miqht  alwaysa doubt its validity, on the Sasis  that in- 

service Lrainin~ and supervision do not suppress differences 

in efficiency t h a t  arise from differences in ability that 

people have, cvcn though they m i g h t  reduce +he effect of such  

cliffcrenccs. Wnce,  thexe is always a basis for not accept- 

i n 7  t h e  v a l i , ? i t l .  o£ the generalization. 

It is not  assumed in the p r e s e n t  study that the  sample 

: v i l 1  b c  reprcsentative for the t o t a l  ACAR system. I t  may 

rcpresent only t h o s e  offices t h a t  are similar to Senador - 
Firmino i n  relation to efficiency o£ t b ~  local team of ex-  

t c : i s i on i ç t s  and to environmental conditions. It is recog- 

nizcd t h n t  this transfers the problem of gêneralization to 

t 5 e  prnhlem of  discovering which local  o f f i ce s  are similar 

?.o Scnader  Firminc--and it may be t h a t  there is  no such local 

o f f i c e .  R u t  even if t h a t  is t h e  case,  t h e  s t u d y  may be usc- 

tl.11 in ev~luating AC.V?'s work in Senador Firnino and in 

t e s t i n g  thc appropriatcness of an evaluation t oo l .  I f  thc  

c v a l u , ~ t i o n  to01 proves useful, then it can p o s s i b l y  be ex- 

t;>rrded to a more general evaluation of t h e  ACAR syçfen. 

The Population and Satnple 

Tn thiç study t h e  concept o£ a population has to be b u i l t  

02 t-he b a z i s  o £  thc sample. (This is a ?rocedure used  in 

thc dcsiqn of  cxperiments,  where t b e  p o p u l a t i o n  i s  



conceptunlly t h o u g h t  o£ as be ing  obtained by repeat ing the 

cxperinent. u n d c r  the same conditions . )  Eencn, we have to 

e x p l a i n  how w c  obtained our sample. Thc process used in 

sc lec t ing  this saniple will be discussed first, followed by 

an indication o£ the population that can be conceptually 

ysne ra t cd  by the sample . 
The  sanpling procedure took place i n  t w o  s t e p s .  The 

First stoge uas  the selection of the local office and muni- 

i p i o  t h a t  was going to be the baçis b f o r  comparison. The 

loca l  office chosen was Senador Firmino, located in the Zona 

da Mata of the S t a t e  of Minas Gerais. The rcasons for  t h e  

choice wexe : 

1. T h i s  l o c ~ l  office had been in ope ra t ion  for more 

t-hon 10 years. 

2 .  The turnover of personnel had been r e l a t i v e l y  s~all. 

3 .  This l o c a l  o f f i c c  was considercd bl: f i e  administra- 

tior. of ACAR to rank hiqh aRony nl.1 local offices of 

ACRR as far as t h e i r  e f f i c i e n c y  of work was concerned. 

T h s  n i in ic ip io  of Presidente Bernardes was selected as a 

S i s i 5  o f  compariaon to meesure thc cfficie~cy of ACAR. This 

m . i n i . c i p i o  w a s  vcry similar to the first one in relation to 

t.he ty-r: of farninq, the quality of l a n d ,  nnd Lopcoraphy. 

, I -  n d d i t i c n ,  as near as could be deterrnined, it had n o t  becn 

. i n ù ~ r  AChR1s i n d i r e c t  in f1uence .q  Nor had it oeen subject 

21 This wss infornally verified by a s k i n g  t he  Icaders of .- 
t kc  7unicipio whe the r  they considered the  ía rners  of tne 
nunici?io to be u n d c r  ACAR's influente or n o t .  



to t he  di rec t  inf l u c n c e  of any other  aqency. IIence, it may 

5e possible t h a t  its farmers are quite close to the staqc 

that farmers of Senador Firmino were when ACAR s tar t cd  opcr- 

ating w i t h  'them, although this is irnpossible to evaluate. 

The s e c o n d  stage o£ t h e  sampling proceçs was t h e  selec- 

tion of t h e  farn families that were t o  be int.cxviewcd for t h e  

purpose o£ data collection. A t  the time of the study thcre 

were 60 farm families working with ACAR very i n t e n s i v e l y .  

They received t e c h n i c a l  assistanc~ plus the financia1 suppor t  

necessary to put ACAR's r e c o m e n d a t i o n s  into practice. These 

60 farrn families (each family operates its own farm) were 

chosen a s  a bas i s  for  t h e  eva lua t ion  of ACAR's work i n  Senador 

Firnino. Hence, the s e l e c t i o n  of the farm units i n  Senador 

F i r m i n o  was n o t  at random. 

In Pres iclente Bernardes the sar!ple u n i t s  were randorr.1~ 

selccfed within well-defined s t x a t a .  The proceclure uscd was 

as follows: 

1. A l i s t  of a11 t h e  farms in the mu2ic i ; ; io  and t h c i r  

s i z c  (maasured in hectares) was obtained. 

2. T h e  60 farms from Senador Fi r rn ino  were  classified 

aceordinq to t h e i r  size in h e c t a r e s  into 6 classes, each 

containing 10 farms. 

3 .  The samc in tervals  w e r c  chcsen f o r  P r e s i d e n t e  

Bcrna rdes .  T h i s  resulted in 8 classes s i n c e  t h e r e  were some 

f ùrms smallcr than fhe snalleçt farm anC lzr9êr than t h e  

l ~ t r ~ e s t  fsrm o£ Senador Firmino. 



4 .  In each of the six cor rcsponden t  classes,  13 farrns 

..%lt?rc randonly s2lected. The last t h r e e  werc to te i n t e r -  

~ ~ i e w c d  i f  anel o n l y  if one  or inore of the  f i r s t  10 units f a i l ec l  
C 

to cooperate x i t h  the interviewer. The rates at which the  

rcspcct ivc ~ a m p l e s  werc t n k e n  fron tzhziu underlying popula- 

tions can be szen in T a b l e  F-1. 

'rhcsc procc?dures lcad to two conccptual populations. One 

is made up a£ a11 farms that csn be conceived as be ing  simi- 

lar t-o t he  6 0  farms selcctcd f r o m  Senador Firmino .  The other 

is  ~ , a d c  up of "hose farnts t h a t  can be conceivcd to he similar 

t-? t t i ~  6 0  intc.rl:iewcd farms fron Pi rcs idcn tc  Bcrr.úrdes. Thcse 

two ponuliitions r v i l l  be treated as i £  t hey  wcre i n f i n i t e .  

i ? b l ~  F-1 .  Distribution of t h e  Çamplc Farms from P r e s i d e n t e  
Rernardes and Senador Fi m i n o  i3 Accordance w i t k  
thc i - i z c  of Fams ,  Measiirc?d i n  iIcct;~rcs. 

Prcsiücntc B e r ~ a r ~ I c s  Sr:na<c.r T i n i n o  
I ' . i r rn Ci zi. :du;nhcrr oF 
(:-.e,.:+ ?,?-c:;) Popula t io r .  - S ain. l r 3o~rni.:r!rs S J . T L ~ > ~ C  
.---- - 



Data  Collection 

Fol-~r i .n te rv iewcrs  collected thc data. Tkcy reccived 

s p c c i a l  traiaing for the work, and t h c i r  work was superviscd 

scvcral tixcs F n  order to check thc way thcy  werc i n t e r v i m -  

F n g  t k z  farmers. 

r7 ilic com~ic? teci ques tionnai rcs xerc thoroughly  checked, and 

only a f t e r  t h a t  w e r e  they acceptcd. Sevcra l  questionnaires 

wcrs rct:~rned tr t h e  intcrviewcrs for  correc t icns ,  s i n c e  

some information was found to bc incomplete or inconpatible 

wi th i n fo r r r t i t i on  collected on other p a r t s  o f  the questionnairc. 

So!:e q u o s t i o n n a i r e s  werc coniplctely re -jected. - Therr 

warc basirally two r casons  for this: 

1. 'i'ht.! s i z c  of t he  farn was outside t h e  ranae previously 

spc .c i f ic .A as acceptable. This ccc~rrccl because  t-he licl; of 

fzifnc!rç U S C ~  was zo t  c o n p l e t e l y  u? t o  da tc .  

2 .  ' Fhr  quality of the ar:ç-$c!rs W C ~ C  poor, anri i!- w d s  riot 

;?o!;çi,blc to inprove then becausc i-he fa rmcr  refusctt to 

;.:00p~2rr? t e . 
In thc crid, 120 qu~stionnaires werc obfaincfi--60 fo r  cach 

n u i i i c i p i o .  The data  collection periorl cx ten4cd  fron S c p t c h e r  

to D c c e ~ b c r  af 1964. The i 2 f o r m z t i o n  cc;lected covered the 

1 3 i j 3 - í i 4  r r op  p a r - - f r o n ~  J u l y  to June. 

-a 

3;' ~hcre were no re fusa l s  in Scna3or r i rmino.  - 



The Qu~stionnnire 

Thc questionnaire w a s  madc up @ f  a set of tables t o  be 

fillcd out dyring the interview, I n  g e n e r a l ,  o n l y  onc t a b l e  

w a s  placcd on each page. I n f o r m a t i o z  collected includcd: 

a) S i z e  o f  t h e  farm and l a n d  use--pas turc ,  crops,  brush- 

woocl--3ncI thc pricc of land by category. 

) Types o£ crops , acreage, production, production so ld  

and valuc,  p r a d u c t i o n  consmed by t h e  f m i l y ,  employees, and 

c )  Numbers of a n i m a l s  on hand by category, p r i c e s  a t  the 

Scqinninq and end of year ,  animals bought and sold, anà t h e  - 
corrcsponc3inq prices . 

) NumSers of work animals by category,  prices at t h e  

b e q i n n i n g  2nd cnd o£ year, work animals  houqht and s o l d ,  and 

c )  PIn~l t I i ly  p r o d u c t i o n  of ; n i l k  and c g g s ,  the p a r t  of the 

p r o d u c t i o n  s ~ l d  and i t s  price, t k t e  p a r t  consumed by t h e  

f;i:ril;f and onployees, and thc part transforncd Lnto  pro r l~c t s  

lik[> i : he~se ,  b u t t e r ,  e t c .  

L )  T h c  p r o d u c t i c n  of o t h e r  products such as b u t t e r ,  

C ! I C C ~ I ,  ~ ! . I F I C ~ S ,  brown sugar, "cachaca" (crude rum) , and so 

f o r t h  ; p r o c l u c t i o n  sold and p r i c ~ ;  an? product  ion concumcd 

b y  the  family and cnployees. 

7 )  Fasily labGr: I n f o r m a t i o n  about sex, age, and days 

h) :!ire13 !?crriancnt l a b o r :  I n f c r c i a t i o n  about  s e x ,  aqe, 

days of work,  and s a l a r i e s .  
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i) T c m p ~ r ~ r j r  labor--by k i n d  o£ ex~lnration: N M c r  0f 

da;tç worked and noney paid. 
C 

J )  Share crops--by crop: Acrcnqc, 3r.d nurnber of  days 

neccssary to  c ~ l t i v a t e  a hectare, phase by ~ h i i s e  of the crop. 

k )  F c r t i l i z c r s ,  seed, feeds, rhcnical ? r o ù u c t s ,  and 

otiicr s i m i l a r  operating inputs purrhased; pr icr?  and quantity 

for  each cateqory . 
1) F u c l ,  o i l ,  grease: q u z n t i t y  consune(~ ,  p r i ce ,  and 

percentage used f o r  farm purposes. 

) Equipmcnt and rnachinery: type, remaininc yca r s  of 

li-, value  if purchased a t  t ine  of interview, naintcnance 

cxpenses, and percentage of use for farm purposes. 

n )  Buildings: type,  year of c o n s t r u c t i o n ,  võluc if 

built at tine of interview, rcmaining yea r s  o£ l i f c ,  and 

maintenancc cxpenscs.  

O )  Taxes on p r o p e r t y ,  i n t e r c s t  paicl, rerct. cxpEnses, atid 

cr-nsportation cxpenscs .  

To dctermini t h e  price of a s t c c k  i ter ti-ic q u c s t i o n  fcir-zu- 

I n t c J  w a s  of t h i s  forrn: "What ~ r i c c  qdould y c u  pay  f o r  a 

t - r~lctor  like t h i s  if you nccded to buy one?" 
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TIIE C TEST FOR RhVKS 

l/ Thc r a t i o n a l e  of the C - t c s t  is as fa1lows:- 

1. T h e r ~  are *A-o samples A and B I  t h a t  y i e l d e d  t h e  measure- 

2 .  A r r ~ i r i ~ e  the values j o i n t l y  (as i£ t h e y  weré onc samplc) 

i n  an i x r e a s i n g  ordcr of magnitudes (or d e c r e a s i n y )  and  

a s s iq r ,  t!-iex, in this order, the ranks 1, 2 . . . m+n. If 

t h e r e  is s s i zeab le  d i f f e r c n c e  between t h c  means of thc 

t w c  p o p * ~ l a i i o n s  from which thc s a m p l e s  wcrc dr t iwr~,  most 

of  thc 1gibfe1: ranks wili bc occuyiicd by thc vülucs o l  o::e 

s a n ~ l c  anG t h e  h i q h c r  r a n k s  will be occup ied  zostly by 

thosc 3f t-hc o t h c r  sample .  

r*' 3 .  ~ n c  s t a t i s t i c  U = (\I ) x ( :dB)  + 2 - RA is 
A 

ccimpxtcd, whcrc NA anù Nn n r c  t he  s i z r s  of t h c  rcçpectivn 

sany>L~>s : i n  o ~ r  case NA = NB = 60) and RA i s  the  sum of 

t i l ?  ranks  for Samplc A.  

3 .  %hc~: N a - c  N are greater t h a n  8 t h c  normal c l i s t r i b u t i o n  A 13 

i ç  a rjoocl a p p r o x i n a t i o n  fcr the G i s t r i b u t i ~ n  of U. 

- 
I/ ilrc*i.int!, Jnhn E. , :+ia tlicmat ica: S t  a t i s t - i c s  , >:n-1c;iocd 

r:lifcs, N . J . :  P r t - - n t i c e  I fal l .  Inc., 1964, pyi. 290-292 .  



Jvar ( U) 

NANB ( P I A  + NB + 1 
var  (ri) = v- 

b. With I = . 0 5 ,  if /&/ - r 1.96, re ject  t h c  nu l :  h tppo thes i s .  



HUMAN CAPITAL FORMATION AND RETURN 

O7i INVESTMENT FROM TMINING I N  EMBRAPA 

ABSTRACT 

The main objective o f  t h i s  study i s  to evaluate the returns 
f r o i n  both graduate and continuous t ra inng  programs deveíoped and carried out 
s i  nce 1974 by RIBRAPA, the Brazi  1 i a n  Agricul tural Research Corpora t ion . 

The evaluat ion of these tra ining programs followed the  
standard s o c i a l  r a t e  o f  r e t u r n  approach. However, the particular feature  of 
the paper i s  t h a t  only the economic benef i ts  related t o  increases i n  farmer's 
i ncome were consi dered . Therefore, only net benef S ts resul ti ng fram adoption 
of new technologies by farmers were taken into account. 

The i nternal  ra te  o f  r e t u r n  was 22.2 percent assuming t h a t  
the 1982 level o f  net benefi ts  w i l l  the maintained during the 1983-96 period. 
I f  the expected b e n e f i t s  were calculated a t  the  1982-86 average f o r  the  1987- 
96 period the  i n t e r n a l  r a t e  o f  return would increase t o  28.7 percent. When 
the benefits f o r  t h i s  period were assumed to remain a t  the estimated 1986, 
level the  internal r a t e  o f  re turn further increased t o  3 0 . 3  percent. 

Results o f  othen studies show, i n  general, that the rate 
of return on investments decreases a t  more advanced levels  of education. 
Nevertheless, the rates o f  re turn  obtained i n  t h i s  study are higher than the  
r a  tes calcul ated f o r  c01 lege education i n  many countries, including Brazil . 
These h i g h  rates o f  return support t h e  pruposit ion that  t ra in ing  o f  human 
capi t a  1 by EMHRAPA h a s  produced la rge  benefi t s  f o r  Brazi 1 i a n  soci ety . 



LA FORMATfON DU CAPITAL HUMAIN ET LA RENTABILITE DES INVESTISSEMENTS 

DANS L ' ENTRATNEMENT AU N I VEAU DE L ' EMBRAPA 

RESUME 

Le p r inc ipa l  o b j e c t i f  de ce t r a v a i l  c ' e s t  l ' éva lua t i on  de l a  
rentabi  1 i t é  des investissements de 1 'EMBRAPA - Entrepr ise Brés t l  ienne de 
Recherche Agronomique dans I a  f o n a t i o n  de son cap i ta l  humain, en p a r t i c u l i e r ,  
à t ravers les  programness d'entrainement de chercheurs au niveau post- 
un ivers i ta i re ,  mis ã exécution depuis 1974. 

L ' éval ua t i on réa l  i sée empl o i  e 1 es 6mes procédures des 
analyses t r a d i  t i one l  l es  de 1 a rentabi  1 i té  socia le d '  investissements , sauf ce 
qui concerne 1 e c a l  cul des bénéf i ces sociaux dus aux programes d 'entraínement. 
Ces bgnéfi ces on 6 té  estir&s au niveau des producteurs agr icoles e t  basés sur  
1 ' u t  i 1 i sa t i on des i nnovat i ons techn i ques dével oppées aux Cen t res  de Recherche 
de 1 ' EMBRAPA . 

Le taux in te rne  de ren tab i l  i t e  des investissements a été 
estimé comneétant 22,2%, basé sur 1 'hypothèse de que durant l a  période 1981/86 
les bênéfices nets seront égau ceux de 1 'année 1982. S i  1 ' on u t i l i s e  des 
hypothèses p l  us opt imistes c o m  pr6vi-sion des bénéf i ces nets de 1 'entrainement 
pour les prochaines, années, l es  taux internes de rentabi  1 i t é  obtenus seront 
p l  us -e1 evés, 28,7% e t  30,3%, mspectivement. 

Les rêsul  t a t s  obtenus par d'autres études montrent en genéral 
une diminution du taux de r e n t a b i l i t é  mesure que s ' a c c r o i t  le  niveau de 
formation. Cependant , les taux de rentabi  1 i t g  des programes d 'entrainement 
se s i tuent  au-dessus de ceux obtenus au niveau un ive rs i t a i re  dans beaucoup 
de pays, y compris l e  Bres i l .  Ces résu l ta t s  montrent donc assez clairement 
que 1 es programmes de 1 'EMBRAPA en ce qui concerne l a  formation du personnel 
au niveau de l a  recherche agronomique sont en t r a l n  d'apporter de grands 
bénéf i ces à 1 a soci éts brés i 1 l enne. 



APPENDIX li 
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Table H-1. Values ,o f  thc Mcasure of Price E f f i c i e n c y  
( v f  - wf) f o r  P r e s i d e n t e  B e r n a r d e s  ancl 
Senador  F i rmino .  

Nurnber Mun ic íp io s  
of t h e  SF=Senador F i rmino  
Farm "f - "f PB=Presidente Bernardes 

S . F .  
S .  F. 
P . B .  
P . B .  
S . F .  
P.B. 
S . F .  
S .  F. 
S .  F .  
S . F .  
S . F .  
P.B. 
P. B.  
S.F. 
S. F. 
P.B. 
P. B. 
S . F .  
P.B. 
P . B .  
S .  F. 
S . F .  
P.B. 
S . F .  
S. F. 
S.F. 
P.B. 
P . B .  
S. F. 
P . B .  
P.B. 
P. B. 
S. F .  
S . F .  
S . F .  
S.F. 
S .  F.  
P . B .  
S . F .  
P . B .  



T & l e  H-1.  (continued) 

Number Municipios 
of t h e  SFmSenador Firmino 

Farm " f  - 'f PB=Presidente Bernardes 

P . B .  
P . B .  
P . B .  
S . F .  
S . F .  
S .  F. 
S.F. 
S .  F. 
P.B. 
P.B. 
P.U. 
P.B. 
P.B. 
S. F. 
P .  B. 
S .F .  
S.F. 
9 .F. 
P.B. 
S . F .  
P.B. 
P . B .  
S . F .  
S . F .  
i?. B .  
S . F .  
S . F .  
P . B .  
S.F. 
P.B.  
S.F. 
P.B. 
S.F. 
P . B .  
S . F .  
S . F .  
S . F .  
S . F .  
S . F .  
i'. B .  



Table H - 1 .  {continued) 

humber Municipios 
of the A SF=Senador F i r m i n o  
Farm 'f - "f PB=Presidente Bernardeq 

P. B. 
S .F .  
S . F .  
P. B. 
S.F. 
S.F. 
S.F. 
P.D. 
P.B. 
P.B. 
S . F .  
P . B .  
S .F .  
P. E. 
P. B. 
S. F. 
S.F. 
P . B .  
S.F. 
P.8. 
P.B. 
P . B .  
P.0. 
P. B. 
S . F .  
P.B. 
P.B. 
P.B. 
P. B. 
P. B. 
P.B. 
P. B. 
S . F .  
S . F .  
S .  F. 
S . F .  
P.B. 
P.B. 
P.B. 
P.B. 

Snurce: Samplc Dati3 



T a t l e  H - 2 .  Values of the Measure of Technical E f f i c i e n c l *  
(If - A (g) for Presidente Bernardes  and 
Senador Fi mino .  

Number P lun ic ip ioç  
o£ t h e  SF = Senador Firmino  
Farm 7 - X ( q )  P B - P r e ç i d e n t e  Bernardes 

P.B. 
P.B.  
P .B. 
P . B .  
S . F .  
S.F. 
S.F. 
S.F. 
P.B .  
P .B.  
P.B. 
P.B. 
P.B. 
P.B. 
P.B. 
S.F. 
P.B. 
P.B. 
P.9. 
P . B .  
F.B. 
S . F .  
S.F. 
F . B .  
P.P. 
S . F .  
S.F. 
P.B. 
P . B .  
S .F .  
P.B.  
P.B. 
P . B .  
S.P. 
P.B. 
S . F .  
P.B. 
P . B .  
P .B.  
S . F .  



Table H-2. ( con t inued)  

Xumber Munici-ios 
of t h e  SF = Senador Firmino 
Farm " f - > (o )  r>B=Presidente  Bernardes 

P.B. 
P.B. 
P.B. 
P.B. 
S . F .  
P.B. 
S.F. 
P.B. 
P.B.  
S.F. 
S.F. 
S.F. 
P.B. 
?.B. 
P . R .  
S.F. 
S.F. 
S .  i?. 
P.B. 
S . € .  
S . F .  
P.B .  
S . F .  
1 3 . n .  
S . F .  
S.F. 
S . P .  
S . F .  
s .?. 
S.F. 
S . F .  
S . F .  
r7.n. 
S . F .  
S.F. 
S . F .  
? . B .  
S . F .  
P . B .  
S . F .  



Table H- 2 .  ( c o n t i n u e d )  

Nunber Munic ip ios  
of the SF=Senador Fixmino 
Farn 4 C -- ?. (9) P R = P r e s i d e n t e  Bernardes 

P . B .  
S.F. 
S.F. 
P .B. 
P .B .  
P . B .  
P . B .  
S . F .  
S.F. 
P . B .  
S.F. 
D . B .  
P.B. 
S . F .  
P.B. 
S.F. 
P . B .  
P.B. 
P.R. 
P.B. 
S.F. 
S.F .  
S.F. 
S . F .  
P.B. 
S.F. 
S.F. 
S.F. 
S.F. 
?.R. 
S.F. 
S.F. 
S.F. 
S.F. 
S.F. 
P.B. 
S.F. 
S . F .  
S . F .  
P.B. 



Table H-3. Values of t h e  O v e r a l l  Measure of Economic 
E f f i c i e n c y  f o r  P r e s i d e n t e  Be rna rdes  and 
Senador  F i rmino .  

Number Munic ip ios  
of t h e  - SF=Senador F i rmino  
Farm rr f (g ) PB=Pres iden te  Be rna rdes  

P.B. 
P.R. 
S . F .  
P . B*. 
S . F .  
P.B. 
S.F. 
S.F. 
S.F. 
P.B. 
P.B. 
P.B. 
S.F. 
S.F. 
P.B. 
P.B. 
S.F. 
P.B. 
P.B. 
S.F. 
P. B. 
P.B. 
S. F. 
P.B. 
S . F .  
P.B. 
P.B. 
P.B. 
P.B. 
P.B. 
P. B. 
P. B. 
P.B. 
P.B. 
S.F. 
P.B. 
P.B. 
P.B. 
S.F. 
P.B. 



Table  H - 3 .  ( c o n t i n u e d )  

Number Municipios 
of t h e  SF=Senador  F i r m i n o  
Farm 'f - P B = P r e s i d e n t e  B e r n a r d e s  

P.B. 
S.F.  
S. F. 
P.B. 
S.F. 
r. B. 
S . F .  
P.E. 
S . F .  
P.R. 
P.B. 
P.B. 
S . F .  
P.B. 
S . F .  
P.B. 
Y.R. 
P.B. 
S .F. 
S .  F. 
S .  I.'. 
S.F. 
S . F .  
S.F. 
S.F. 
S.F. 
P.B. 
S.F. 
S.F. 
P.B.  
S.F. 
S . F .  
S.F. 
P.B. 
S . F .  
P . B .  
P.B. 
P.B. 
P.H. 
S . F .  



Table H-3. (continued) 

Nurnber Municipios 
of the ~ ~ = ~ e n a d o r -   irm mino 
Farm "i A ( g )  PBzPresidente Bernardes 

P .  B. 
S . F .  
P . R .  
S . F .  
P . B .  
P.13. 
S . F .  
S . F .  
S . F .  
P . B .  
S . F .  
S.F. 
P.B.  
P . B .  
P .  B. 
S . F .  
S.F. 
S.F. 
F . B .  
S .  P. 
S. F.  
S . F .  
r .  13. 
r.n. 
P .  H .  
S.F. 
S .F .  
5.F.  
s.1:. 
S.F. 
S.F .  
S.F. 
S . F .  
P.R. 
S . F .  
S . F .  
1'. R .  
S.F. 
S . Y .  
P. B. 

~p - - -- - 

c : Sainp lc ;Ia t a .  



Table H - 4 .  V a l u e s  of t h c  I n p u t s  and Gross Income Used to  
F i t  t h e  P r o d u c t i o n  Function, Senador F i r m i n o ,  
1 9 6 4 .  

Labor S e r v i c e s  Hachfnery end Af? imal  S e m i c e s  Othcr Expensea Gross Income 
Number Measured i n  Equipment Meas- Heasurcd i n  Ueasured i n  Measured in 
o! t h e  CrÇ100 ured i n  CrS100 Cr$ 100 CrS100 Cr$100 
Fe rm X2 X4 5 '6 X~ 



Table  H - 4 .  (continued) 
- 

Labor Serv icea  Machinery and Animal Serv icee  Other Expenaes Cross I ncome 
Number Meemured in Equipment Meas- Measured in Measured in Heasured i n  
of the  Cr$ lOO ured i n  Cdj100 CrS100 CrSlOO CrS100 

Fa nn x2 x x5 x6 x0 

-- 

Source: Sample Data 



Tab le  H-5. Values of t h e  I n p u t s  o f  Gross Income Uscd to 
F i t  the P r o d u c t i o n  F u n c t i o n ,  P r c s i d e n t u  
U e r n a r d e s ,  1 9 6 4 .  

Labor S e r v i c e s  Machinery and Animal S e r v i c e s  Other Expenses  Gross I n c o w  
Number Measured i n  Equipmcnt Meaa- ,Measured i n  Hensured I n  Measured i n  
of  t h e  CrS100 ured i n  Cr$100 Cr$100 CrS100 Cr$100 



Table  H-5. (continued) 

Labor Servlces Machincry ond Animal Servlces Othcr Expenses Cross Income 
Number táeasured i n  Equtpment Meas- Meusurcd Ln Meaaured i n  Measured i n  
of the CrS100 ured i n  CrS100 çr$100 CrS100 CrS100 
Pe rm X2 x4 X5 ' 6  X~ 

- - 

Sourre: Sample Data 
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APPENDIX I 

CORRELATIOTI MjITRI X 

Tablc 1-1. Correlation &latrix of t h e  Variables .  


