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Introduction
 

The purpose of this data appendix in to report systematically some 

of the initial results of a recursive progrannming model developed for 

the wheat regions of Southern Brazil in order to explain the dynamic
 

path of agricultural transformation that has characterized them between
 

1960 and 1970. The detailed structure of the model which utilizes a
 

decomposition proceedure to trace the differential time paths of develop

ment of different farm sizes and its estimation proceedures have been
 

reported previously.*
 

Regional results for three farm size groups analyzed in the model are
 

presented in six sections: A) Regional Resource Use, B) Factor Produc

tivities, C) Factor Proportions, D) Credit Use, E) Income Distribution,
 

and F) Exogenous Data Used in the Model. At the beginning of each section 

the definitions and symbols used in the tables are explained. Whenever 

necessary, additional computation proceedures are described in order to
 

clarify the content of the tables.
 

It is important to note that the current results employ exogenous
 

variables in the model that involve historical factor and product prices
 

* See, C. Y. Ahn, "A Recursive Programing Model of Agricultural
 

Development with Farm Size Decomposition: A Case Study of Southern
 
Brazil (1960-1970)," 'ccasional Paper #44, Department of Agricultural
 

Economics and Rural Sociology, The Ohio State University, 1971.
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and policy programs that were in effnct in Southern Brazil during the
 

last decade.** The model therefore attempts to simulate the actual.
 

economic hi3tory of the region in order to analyze explicitly and quanti

tatively the main characteristics of its process of transformation. 
These
 

recslts are therefore to be distinguished from simulation results we
 

have also obtained from tr: 
 identical model structure using alternative
 

factor and product prices and policy programs in order to analyze various
 

policy issues. These alternative comparative dynamic results will be
 

reported elsewhere.
 

** For a deocription of the actual pricing and credit programs in
effect in Southern Brazil in this period, see, Norman Rask, "Analysis of
Capital Formation and Utilization in Less Developed Countries," Occasional
Paper #4, Studies in Agricultural Capital and Technology, Department of
Agricultural Economics and Rural Sociology, The Ohio State University, 1969.
 



A. REGIONAL RESOURCE USE
 

1) Land Use
 

2) Labor Employment
 

3) Capital Utilization
 

a) Capital Stock
 

b) Farm Power Use
 

c) investment
 

d) Total Cash Expenditures
 

e) Credit Use
 

SY1BOLS AND DEFINITIONS USED:
 

WHEAT1: Nectarage sown to wheat adont.ng.draft animal technology
 
WHEAT2: llectarnge sown to wheat adopting tractor technology
 
SOYBWl: Hectarage sown to soybean following wheat adopting draft: ani

mal technology
 
SOYBW2: Hectarage sown to soybean following wheat adopting tractor
 

technology
 
SOYBIl: Hectarage sown to soybean independent of wheat adopting draft
 

animal technology
 
SOYBI2: Hectarage sown to soybean independent of wheat adopting trac

tor technology
 
CORNi: Hectarage sown to corn adopting draftanimal technology
 
CORN2: Hectarage sown to corn adopting tractor technology
 
NATPAS: Hectarage used for natural pasture
 
SUPASI: Hectarage sown to summer-improved pasture adopting draft
 

animal technology
 
SUPAS2: Hectarage sown to summer-improved pasture adopting tractor
 

technology
 
WIPASl: Hectarage sown to winte---improved pasture adopting draft
 

animal technology
 
WIPAS2: lectarage sown to winter-improved pasture adopting tractor
 

technology 

WHEAT - WHEATI + WHEAT2 
SOYBN - SOYBNI + WOYBN2 + SOYBIl + SOYBI2 
CORN - CORNI + CORN2 
NAPAS - NATPAS 
SUPAS - SUPASI + SUPAS2 
WIPAS - WIPASI + WIPAS2 
StALL FARM - Small farms with 0"50 hectares 
MEDIUM FARM - Medium farms with 51"300 hectares 
LARGE FARM - Large farms with above 300 hectares 

Remarks: a) Both summer pasture and winter pasture are improved pasture systems
 
which require the tasks of land preparation, seeding, and fertilizing.
 

b) In Table A7, the hectarages for double cropping activities, ie.
 
wheat and soybeans following wheat are explicitely accounted for in compQting
 
total land use.
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109 .6 01 3509:. . 3.1 0.o ..0 0. 


1960 o o
1.77 0.0 "1.2 0 ... "0 ".7 .""0 - 0 . "0.0 .... " -0.0 0..70.06 &,.-30 01.6 0.0'. ,4 IT -:7(0.27501190o02 03 08 

-f-6V 0.0? . 246. o.0z +,o 0.41r 0.0 ..+' 6.61' 0.0'-'.41 0.0 0.47.,'0.0 1--
196 0.0 .1. 0 , . 

.106 0.6.310.0 2.96'0. 0.5 0. 30 01 37 00171 00 
' . " 196- . 0.'.6 0 - .0--2.54 0.0 0.o.54,:o'o+: 0.0' 4.24 55.15 o.0 , 2.10: 0.0 0.7 

0.0 .+ 
I 0;Pk;h"' .. l. . . 0;l 3.12196w 11" 0 .0 ... . .... 3. 54' ' 0.0+I. "' 10"0.4 0 I 'Ie 6 06 0.0o.35. - 0'3"36'~0... : ~2. I' +, -. .- rl.0 0. 1;7, 70 .4 

1960 0.0 1. 0 0.0 0. 7 0.0 6.1 0.0 0.1. 
'16 . .10 :,.0-'494 0 .0,' 0.51 0.i0 - .06 7.24+ 0.0, 5!.19 0.0 5.71 

-196%j C0, 7. OL 0.00.0 1.3 0. 
- 41909 0.0 13.52 0.0 : 6.56 ,-0.0 0.'" .0' &2 15.6 0.0., 7M9 0.0 2.64 

""10" 0.0' .1 0. ." ' 0.0 0.0''22.40..6750.300 0.0 . 0.0 0..3.14 00.4 0 61P-a' 

http:0.0'-'.41


SIl" I I I I I I 

-. jf 
I I I rr L 43_: LANtD jE bY FAP'4 

.USE& .:;;EAT REGI0CI IN 
ShES A! A M~CENT7ACE c4 
WIIFST&rF Of RIC GAR' : 

*6v.!ML LA140 
SOS.L 

STATE 01 CtANO 00 SUL. SIJ4EE N *QAZIL 11460-197 

V@1 YEAR .. * T Sa WFVI MPS -%.xUP WIPAS 
LOWD US5 Sf CS0P OV SFALL FAPUS IIN 1000 41. 

CRO~PiInmATER ON SOM~ L'~ FA______________ 
1960 15.00 15.00 '.00 I971.o 10.10 3.40 30__._._ 1 9__ 6' h. 21 25 

1961 13.00 17.40 4'7.50 952.20 U .60 .10 -1. 

1942 21.00 20.30 5130 934.30 13.40 4.50 

L943 25.90 23.6% 65.40 9170 15.401.. 5.10 1963 14.67 18.97 2q?.l.7 .. ... Q' . 9... 

1964 31.10 27.40 59.90 902.30 17.70 S."0 _ 
____________________________ _____________194 3 19.28 29.98 .29..~__ 

1965 37.30 32.00 5.10 887.30 ?0.40 4.30 
620 -701065 V427 10.61 10.6p 23.59 16.06 16.0A 

1964 44.80 37.30 62.70 873.80 23.40 7.30 
______________________________ ____ _______ ..... 166 .?2 19.77 12.15 ___3 A...5.11 -JA1 

7'.0 1967 16.55 19.36 L4.11 23.62 _L4.26 14.31 _ 

19f6 64.50 50.40 73.10 349.00 31.00 1030 692.- . q6J 145.73 19.00 37.?Pl 24.10 1.,44 1iftl_ 
19 0 77.40 53.70 76.00 827.50 35.60 1.90. 

2.9 12.64
7 1-.68 18.66 40._611.70.
1970 - 92.90 68.30 84.40 796.90 4100 0 i9 

LAND USE ST CRI'P ON rEohUM FARPS (IN 1000 HA1 
-___ CROPPING DATTEIRN ON MEY MI WARIP 

14060 25.50 27.00 66.60 1352.80 15.50 5.20 19 0_L_ 33.77 32.03 33.2!) 12,q2 -Az.l 6 3-.4.0 

1961 33.70 32.00 50.70 1327.30 18.60 6.t07 32.90 17,0 3b50 

19 2 44.S0 33.40 67.90 1303.50 22.4b0-O "1j0 13.07 
._______ _______ ____ 1962 . (c6 30.98 32.32 32.9 71 1.73 

193 51.70 39.40 64.50 1281.10 '6.0U- 0.0 
____________________________ _63 33.24 31.67 .6 32083 _ 1.27 31.23 

194 77.SO 44.40 61.30 1259.50- 32.20 10.70 .... --.. 6 ... 32.9l 31I,29 ?o.6p 6 3 . 0
........ . ? 


1696 102.30 10.20 58.20 1233.70 18.60 1z. a 
-"19 _69 - - 36.39 30.76 "0.7. 32,93 30.1a 10.42 

1944 120.00 57.50 63.10 1210.60 46.40 15.50 
1966 3f.Q? 

7 
_Z,,9! .1.9.4 32.56 29.97 _-..04 

1"7 121.00 68.10 67.60 1199.10 55.60 1 0 
1917 -1.30 30.44 ?4.06 32.00 29.46 29.41 

1948 126.30 £0.70 64.20 110.20 --- -- i*I 
196 31.7W ?0.42 ?2.74 33.50 20.97 28.41 

MIS9 166.60 95.30 61.00 1122.80 96.10 W'.7 
____________14 31.64 30.24 31.1 3.77 ?8.41 26.43 

1070 163i.0 P 5f0.00F- 1105.30 -6 3 -W11'2-.0 04.10 
1970 27.47 30.23 10.01 34.91 37.13 27.35 

LAND USE BT CROP C% LARGE FAR"S 9IN 1000lHA - ' 
____________________________________________________CiOPPINGPXI'ERNONLARGETARNS 

1940 35.00 40.00 Q0.00 1735.30 22.30 7.40 
__4,40__ 43.441960 46.S6 .7 46.54 44.25 

I941 48.30 48.20 81.70 1154.80 27.60 -13.30 

541 17^005 I94 &304 490.90 i47 49.39 4390On0? 

1962 90.45 50.19 43.27 43.34 49.20 49.1" 

1941 92.00 61.40 P4.50 1697.30 63.50 14.30 
''. : A, _ 1 2 2.10 49.36 41" . 

9%4 126.90 70.30 7i9.t0 1661.90 54.40 131. 
1294 53.39 49.47 39.34 41.46,i dA*16 .... 

1961 141.50 1.00 73.10 1615.40 44.00 M2.70 ; 0 )" 
_____________________________________14 50.34, '9.61 18.60 43,,.438 51.5 53. 7 LI. 

1946 150.30 93.00 68.00 1609.70 85.00 29.30 

197 149.70 112.30 63.20 1594.60 106.20 15.40 "" 

lug .20.&0 134.20 .m.80 1494.00 132.00 44.g0
_______________"_____________________I6 81.99 50.58 29.98 42.4!) l t ~ q .Q 

196 M13.00 160.60 54.'0 1374.10 144.00 55.30 

190 3l7.30192.00 50.*O 1i63°10 h OP.@ 6A.;) 

- . •- 3.3. -_1970_8.301, ...119 
$"uoIS SULTS N008tL 

http:3l7.30192.00


1!A10 A&: CpaoTtvG PATTIFPN RY F&Pm SIZE: WHEAT PFr.1V4 IN TUS 
OiFKIW SLANE 30 SUL. SPnUTHFON FRAZIL 13Q60-14701 

STA(!.. 

C&tP14 N 'srdi" ON S"LL ,:hkMS -*?LE .- A:._.TOTAL -LAND USE!Y r-PNSIZE (IN 1000 HECTAESL-.l.KlAT 

1960 l.6Z 1.424.15 91.7 o.~ o~n . RGION IN4THCFSTATC flFP10 (GRAN0500 SUL1 

1960 1.62 1.66 4.12 90.64 1.10 0.32,6- v 

192 2.41 1.94 4.91 89.42 1.29.EAR 0.43 SMALL FARM EDIUN FARP LARGE FAR" 

193 2-" 2.26 5.31 87.91 1.4a 0.49 |10 1050.99076 1492.59915 1979.99476 

1964 

5945 

1.6 

2.q9 

3.S8 

-Z 

2.62 

3.07 

3.,5 

!.74 

3.58 

5.97 

86.40 

85.16 

@!.23 

1.49 

1.96 

2.23 

0.56 

0f9.. 

0.74 

91 

1963 

1o5o, 95l 

1044.79090 

104 .0E961 

!477,49976 

14 7 9 .19q71 

179. 
6 
6 

19T3. 
0 
'96l 

1983.59461 

1Q93.1495 

19167 5 6 4.00 6.10 81.10 2.53 0.95 3964 1044.29ROR 1485.59985 2010,19'4 

1968 

19, 

1970 

7.22 

I-47 

Z&.67 

5.38 

6.?Z 

6.78 

7.26 

7.60 

78.74 

75.91-

72.63 

2.87 

3.27 

3.74 

O.N 

. 

o. --

1963 

1944 

1967 

1041.P9066 

5049.70
Q 

6 

1O61.5-85 

1500.8q66 

0821.05 

1529.80900 

20;|.69971 

2035.59071 

2051.300f6 

€lt In G p a"ETo N IKE U MF RS U1*8 1078.2q90 1540.39966 
-

2070.69477 

" 

1960 1.71 1.81 .46 90.63 1.04 o.)s 1.94 090.Oqal6 1552.69971 2094i609 ' 

1461 2.28 2.17 4.04 69.83 1.26 0.4 1970 109T.1eq2I 1567.1946 22O.8606 

1462 3.4. 2.26 4.59 08.12 1.S! O.St SOUPCES NODL PTSULTS 

1963 3U97 2.66 4.36 $6.60 1.81 0.60 

3944 9.22 2.99 ,.13 64.78 2.17 0.72 

1949 f.13 3.!4 .3.88 2.93 2.07 0.4 

1966 .99197
7.3 

3.78
7.9 44.24-A7 

4.1S 
4.5.42 

80.11 
7.370 

3.05 
.'3.6% 

1.02 
.REGION1.21 

.I-_.TJ1 DTA_ LABOR USf ST fAU'.IZI IN 1000 SU 
IN TbW STATE CF IO0 GEANOE CO SW..sou ,HER% I (5~t 1 4701 

1 

1S.4 P.26 *.44.17 76.62 4.34 -S FM A 

1 6.14 3.3 2LL S1 FR MEIUM FARM L.RG3 F1 

19"0 7...20 3 0$ .7 0, 619 

1941 

47752.3V84 

52980.5000 

24342.3008 

23245.8009 

15,94i3 

1
$ 
0S1 a'02 

_ _ 

StIR S90q9.6016 23.101992 15739.s00o 

1960
1941 

.71
?. 5 

Z.02
2,4' 

4.59
60z. 

90.1T 
no.9e 1061 

037
0,' 193 66052.@125 

2404
24184.0984 IS724.1016 

* 162 3.~& 2.7344S b9 - 7 1964 74044.6250 24068.616 106984 

r 79873.750 2510,8 681 1.5 40 
, 
12 

3 0 90211.1875 25665.3008 6112.i000 
__________________1944 

q1964 

1963 

6.1 

Tw 

3.50 

A.01 

1.91 

3.62 

82.67 

80.89 

2.71 
3.f6 

0.60 
15 i3 2-.3.tKff . 1967 102168.812 26178.6016 143'8.0000 

396% 739 46 . 00 41 1944 116019.075 26700000 16904,6000 

___________o________________ -l - -J 1e 132035.150 27236.1492 

197I.0 
11168.se 

547 
6,48 

3I 
2086 

77.24 
7215 

5.16 
01 

1.73 
1 

_____________________________ 

18 .. 8 24 2.4"150107.125 2?'00.s64 lqRolA0* 

.J1.CIR MODEL RESULTS 

190 1.2 7.67 2.61 69.63 7.63 2.91b 

191 I.Al 9.09- 2.0 S39-*7 .26 

C8: M06EL OSSULTS 



TABLE Aga TOTAL HIRED LASCR 81 FARM SIZE IIN 100 )OURSIa TABLE A1t HIRiD LAFtnA hUVURS AS A PERCFNTAGE OF TOTAL LABOR I:OURSEGION IN THE %TATE OF OoI_ GJANDE Do SUL__DA USED BY FARR SIZES WhFAT REGIU?* IN THE STATE OF RID GRANDE 00 SUL
 
SOUTHFRj SRA.t.iL.1960-19701
 

YEAS 

19"L 

1961 

SMALL FAkM 

0.0 

0.O 

MEDIUM FARM 

15S2.3C¢05 

0.0 

LARGE FARM4 

7219.89044 

. 984 " -19 

YEA 

1944 

16 . 

SMALL FARM 

0.C 

0.0 

MEDIUM FARM 

6.37696 

0.0 

1962 

19%3 

1%4. 

£9s 

1946 

1967 

1966 

a99 

Ir7C 

SOURCFt 

0.0 

0.0 

C.6 

0.0 

goo 

O 

Lo 

1.0C 

C.O 

MODEL 

-. 

- ':. 

IESULTS 

. .5000 

. 

0.0 

0.0 

0.0 

0 -7142.6c 

0.0 

0.0 

.C 

73?4.50c00 

719.OO. 0.0 

7142.1492 

63.39044 

7020.39844 

154 

7566.39844 

1223.10)154 

9UOI*1"6 

1942 

1963 

1964 

i9s 

1967 

1968 

1969 

7IsLh, 

SOURCES 

0.0 

U.0 

0.9 

o.. 

0.1 

•00 

0.0 

(.0 

MODEL RFSELTS 

C.03162 

0.0 

0.0 

.. 07545 

0.0 

0.0 

0.0 

O.C 

0.G 

TABLE AIDS TOTAL LABOR HOURS USED AS A PERCENtAGE OF TOTAL FAMILY
LABOR HOURS AVAILABLE BY FARM SIZES WHEAT REGION IN THE STATE OFRIO GRANDE DO SAt. SOIJTNEPN BRAZIL 11960-19701 . .. 

YEAR 

1960 

1961 

SNAtL FARM 

26.5291C 

28.62713 

MEDIUM FARM 

I16.q1l23 

IC.UOOC.83t 

LARGE FARM 

189.lq968 

1962 

1963 

31.5S584 

34.S7945 

1uC. '3156 

ICO.uOoc 

188.161)9 

194.2933 

1944 

*195 

1944 

... 3. C32. 

•40.oIgg 

44.1C%"5 

Ii'.C'Oc 

ICC .0'7S42 

1s.l( 7S 27o95543 

iZ.C83-

!19.57143 

-

7........ 49.433. . o..CCC( 177.33936 

968 55.01213 10t(€. ' 181.321 78 

1969 ~ - 61.3735 

,1, •".. .. 1i& 
"SOURCE: MlODEL RtESILTS 

ICC.C(C 182.58148 

,EcssI.8,I, -

LARGE FARM
 

47.31288 

4,5. . " 51 

46.85403
 

45.73869
 

45. o568 

44.31184
 

43.&617
 

43.61C95 

44.54358
 

46.11533
 

47.8136u
 



TAXL3 12: qASI-nXED CAPITAL STOCK (CAPITAL Fmx(ATION IN FARM POWER) BT 

FARM SIZE (IN 1000 CR$ AT 1970 PRICES): WHEAT REGION 


in T E STATE OF RIO GRANDE DOSUL, SOUTHERN BRAZIL (1960-1970)0 


LA=C FA(MEDIUM PARKSHALL FAL4YEAR 
1960 -849.1 19089163. 6830.3 18165.38"8TEAR 


1961 964.8 10916.3 21769.9 


1162 1086.6 12768.9 44036.8
 

1M3 1224.3 17242.6 34388.5 


156 1383.8 21128.9 44036.8
 

196 1511.5 28730.0 49079.5 

9 1726.5, 33975.6 53771.6 

197) 1951.5 35807.9 57598.4 

- 1968 2224.8 39368.5 7599.6 

2I99 2542.2 52142.1 98577.5 

1970 2900.8 53406.6 116E9'3 

SamIC: DE~L RESULTS 

29K= Als TOTAL VALUE OF LAND IN USE BT FAN SIZE (IN MIlLION CL AT 1970
 
- " PJRICZS): WHEAT REGION IN THE STATE OF 3I0 CRAM 90 SULE,
 

SOUTHERN BRAZIL (1960-1970)0e
 
SMALL FX MIUFIN LAM PARK*Ci 


1277.8 394.12 524.18 

1961 278.12 391.91 525.62 


2"77 316.1 53a.62

12 3615 62weiRhted 

:1962] 279.59 39960 ~ 542.69 
5 .6 


1964 282.38 405.32 554.80
 

195M8.67 414.55 563.37
 

190 288.85 425.63 572.63 


1967 295.49 432.10 382.87 


196 303.97 439.13 604.14 

3.For 


199 311.92 452.66 631.37 


1170 119.35" 4.O9 658.7 


TABZE A4i I9STHATED TOTAL CAPITAL aOc (QUASI-FIXE) CAPITAL STOCK + VAILUE OF 
LkND IV USE) By FAI-.4 SIZE (IN MILLION CR$ AT 1970 PRICES): W2W 
RL-TON IN THE STATE OF RIO CRAMIDE S(uuT SRAZTDO SUL,1(1960-1970) 

SMALL ram MEDIUM FARM LARGE FAIN 

1960 278.73 542.33 
1961 279.08 402.83 547.39
 

192 279.86 408.93 56t84 
163 280.81 416.84 577.08 

1964 283.76 427.•45 598.84 

1965 285.18 43.28 612.45 

1964 290.57 459.63 626.40 

219727.4 467.91 U1.46 

1968 306.19 678.50 680.17 

. -%9 314.46 504.0 729.95 

1970 322.25 514.30 775.66 

SOURCE: MODL RSULTS 

Jtation of qua-fixed capital stock that Includes draft anIals,
combiLes and trartora Is carried out as follows: 

Capital Stick(t)-(1-d) X Capital Stock (t-1) + Tnestment Capital (t) 
Whter d Is a depreciation coefficient. 
Small farms' d-202 where capital eoawonents are work antimal. onlF. 
Radus fars' d-12Z where capital cnerponnts are both work animals 

and tractors and coubines. and hence d for mediu tame are 
average of d's for traditional and mtdarn farm pwers. 

LarE farm' del0 where capital comaonentn are only tr%ctore and 
combines.
 

t Land in use includes crop lands end Improved eature lands that 
are evaluated at 400 CR$ per hectare and land left to natural pasture which 
i evaluated at 250 CR$ per hectare. The per hectare prices of land are 
weljhted avetrage obtained from the ample farm record dat4 of the three 
muiciplo In the wheat regio, nmly Carazinho, Xao Me Toque and Sao merie. 

he data deacription, see Norman Rak. "Analyais of Capital Formation 
and Uti;isatou In Lose Developed CountrIAe," Occa&Glml Paper NO. 6, D*Paft

ut of Agicultural cono lcs and Rural Sc"eOllo. the Ohio State tblurfitY 
December 1%9. 

http:195M8.67
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tAMAI$: VALVE OF QUASI-FIX'm CAPITAL STOCK AS A PEtUICtACl07 v! LSTI-
A r ] TO'T'I O C[ t O XFK VL UEOF AL CAPI TAL.S 'T WH A TrR N Trio

MA~mTA.U! 7 TT~lCAPTALro~SIIZAR~IM 1 mlREG.ION 
STATE OF RIO DO sUL, ORAzrL (19r0-1970)CRMt1OE SOUTVMM. 

Y A.L FARM MI M ARK LARC9 Y 

1960 0.30 	 1.70 3.34 

1961 0.34 2.71 3.97..-

192 0.38 3.12 

1963 0.43 4.15 

1994 0.48 3.18 7.35 


1963 0.5) 6.48 6.01 


1966 0.39 7.5'
.973 


1967 0.65 .92
 

19 	 .8196 

8.5: 

,..96 


1969 0.71 	 1.250. 1999C 

10.33 13.50 

190 	 0.90 10.38 15.0? 


-CUz : MDn 


TABLE A16? TOTAL DRAFT ANIPAL USE BY FARN SIZE (IN 10CO HOURSIS 

WIEAT REGION IN IMF STATF OF RIO GRANO 0 SUL 


SOUTHERN BRAZIL t196C-197C)
 

VJkSNAIL FARM NECIUM FARM LARIGE FARMN
 

196;. 57s1.89044 1877.snfOe 0.0
 

1961 6515.1c156 176 3.6 q9qS 000
 

1%?2 733).8SP844 178?.SCcO 0.0 

196y 0271.69922 104 1.4t30c, 0.0t 

Li' 1( 17.6'16 194C.699S 0.0
 

1166 1I3O5.1W16 lq32.1001, 0.0
 
- - - .1-. . - .. 

1? 131o0.3 04 . .. "1939.1 5" 0.0
 

1966 14964.3(3 19l6e.scoC, 0.0 

1969 17115.80c8 20IC.199s 0.0 

"-1 .... 19345.0494- 2040.9"s,-. 0.0 

| S IL *,, MODEL RE SULTS " 

TARi All: TOTAL 1RAC4Oi1 USE RY FARM SIZE (IN I(CO HOLUR$S WHEAT
~l N Iq lT H E R N R A L 1 1 96o C - 11 9 7r t( 	S
IN Tilt STATE O3F RIO3 GRAN(. 00 SU 

.UtH RA|L 5196C-97( . 

EAR SMALL FARM EDIUM FArM LARGF FARM 

0.0 705.6GCCS 1194.19915 

1961? 0.0 92 i.69995 11 Jb.Or-" 5 
1962 0.0 921.69995 1.9.399q0 

1963 0.0 1n52.8(OC5 17900:0.s 

1%4 . . 1212.LCVC 211 "1" 

1965 0.0 1426.6( It IC 23C8.39990 

3960..6(.(0C255jq 
0.0 16904. (( 0 1tc SIS.3999L 

0 .xg/ 108.9.6( 01(c 23.6V"I 

0.0 	 36 3n0 
90.81 O.C 2365.8999G 4115.13156 

i970 . 6 .. .. 500.0005. 502O.19922 

SOURCF: MOOEL RESULTS
 

TABLE AillS TOTAL CCMBIJF USE By FAR1 SIZE It% IOCO QURSISl WHFAI
 
REGION IN THE STATE OF RIO ctANOE DO SUL
 

SOUTHCRN OIAZILIb96-19701
 

YlAR SMALI FARM m3oIlu rARM LARGF FARM
 

196C 0.0 241.4.20G 112.5COA
 

530. 1692 114.21997
1962 0.0 


726.6?90 1456.610.61963 U.0 

__ _ 954.coCn? 


I163 0.0 1254.530(.3 2112.oC005
 

1966 0.0 15(it0.9(991 2319.94995
 

196..0 . . .. ...- 0.-. . .. 1 6 Z3 . 5 2f lC2 2 's 8 0.45 99 6
 

... 	 . ... _ 0.._.....1964 |s??.a2993 

1968 0.0 1T93.9S996 3237.6991
 

1969 0.0 2342.37980 4213.359)7 

SOURCFs OOY.L RESU ITS 



iCWCR USE bY FARM SIZE (IN MILLION 

SAKL HORSE POWER HOUQtSI: WliFAT ftEC.ION IN THE STATE OF RIO 
GRANDE U__SUt.,_.SOQlTErN BRAZIL .I96o-LjjG)- . * 

TABLE A19: TOTAL PECHANICAL 


YEAD SMALL FARM MEDIUJM FARq LARGE FARM 

194C 0.0 47.36099 9S.33493 

ii1 61.13649 112.02751.0 

72.59343 135.831861962 0.0 


1963 CA 88.97144 162.355 

19%4 I,.32S49 198.946 

134.C5649 221.0599419650 


1964 C., 158.67543 241.76136 


.. . 260."2,7I1715599 


1%,68 6.0 187.24287 330.54765 


19? ... 0.2 .
 

235.41386 421.922651969 0.0 

1971t . . 248.62949.02.54370 

SOURCE: OOEL RFSU.ITS 

TAIL E A29t RJt0SS NEW INVESTMENTS IN DRAFT ANIMALS*V FARM SIZE 
ItS 100011 WHEAT REGION IN THE STATE OF RIO GRANDE 00 SUL. 

1160-197c) ..-........ SnUTNfRN.RkZIL -

TEA SMALL FAIN MEOIUM FAIN LARGE FARM 

1a" O.I2CLo O. 0.0 "98( 

u ox. ... 0.0
14. 


1q6? .6(.C0 C.123 0.0 

1963 0.9(UC 0.16700 0.0 

1944 ........ 5ot0S C.1710C 0.0 


1945 1.06300 0.17000 0.0 


1944 1.368C C.1520c 0.0 

" 
194l? 1.560'o 0.15l00 i0 

1t41 1.11300 bIlTO 00 

19469 2.08300 C.169C 0.0 

""9"710 2.361r00 0.1170" 0.0 

SOURCES MODEL RESULTS-


IMZLE Al: (.OSS NEW INVES11FEOYIS IN TRACTORS eY FARM SIZESIM 
ILU(,IS WHIAT REGIU IN Tt,- STATE CF RIO GRAND OC SUL 

. SOUTHER4 ARAZIL 1196(-lgb.I 

YEAR '.:ALL FAiN MEDILL9 FARM LARGE FARM 

196C 0.0 O.C 76o t.172C 

1961 0.0 c9:I!I 

1962 0.0 0.099cC U.17830 

0.0 0.10 0C 0.171j
I,63 

0.1- O 0.22z"0oa
4. 


C.0 C.1560C 0. 1leG.C.1965 

C. 174Cc 0.20011946f 0.r 


1967 00 
 U.13800 

0.0 C.141CC 0.440301968 


C.29000' 0.S51 )
1969 0.% 

0. 15s C
 

SOURCES MODEL RESUI is
 

1970 "o.u 

TABLE A223 TOTAL OUTLAYS ON INVESTMENT ConnS B FARR SIlE41% IIJI 

CA$ AT 197k' PRICFSI: WHEAT REGION IN THE #STATF OF RIO GrAnkO 00 
SUL, SUTHE00N.5RAZ|L (1960-197C) _ 

YEAR SMALL FARM MFOIUM FARN LARGE FARM 

43.920.G 4981.195It 14472.19)Z 

4905.5 0375 $416.7966 

1947 314.7S9?7 3162.61768 76 1.1109 2 

1963 3 '55.61978 ouGS.91797 Q9C.3945' 

1%44 404.42969 695S.3781 . a 136.95) 

191 285.41998 

195 369.ns786 9256.61119 94 46.!a45) 

507.21588 8693.2656 qsg9.99639 

197 .q.39062 9....27919 9Zl3.992|9 

1%8 663o55186 7857051M 2415522.l 

194 762.37793 11497.84?? .LZ.39S4 

"970 864.05396 -S21.5T422 11149.597? 

SOURCE$ MODEL kESUTS 

1944 

http:11497.84


1000 CR5

TABLE A23: TOTAL OUTLAYS ON ALL INPUTS BY FARM SIZE IN 

AT 197C PRICES): hHEAT REGICN IN THE STATE OF RIO GRANOE DO SUL 


-_SOUTHERi g!kIL 11960-197C) 

LARGE FARM
MEDIUM FARM-YEAR SMALL FARM 


157185.250
74541.5625
1S" 34405.4258 


151059.1871961 35723.2969 64940.8281 

166464.062
68214.0000
1962 36997.0273 


176938.125
76886.7500
1963 36761.9336 


193310.812
85t70..9375
"964 - 4754.7031 

19689U.437
970P6.7500
196 4224C.1328 


204069.375

196 45C31.7331 105750.CCO 


210475.500
107434.937
1967 48253.3359 


254624.312 *114809.187
1968 52099.1484 


299829.875
141936.437
1969 56405.0917 


m... ... "36284.625 .33316625.6115558 

SOURCE: MODEL RESULTS 


TABLE A24: TOTAL OUTLAYS CN VARIABLE INPUTS BY FARM 
SIZE 11N 1000 


CRS AT1970 PRICESI: WHEAT REGION IN THE STATE OF 
RIO GRANDE DO 


SULt SOUTHERN JiRAZIL (1960-19701 


YEAR SMALL FARM LARGE FARMMEDIUM FARM 

196C 34361.5039 69554.312S 142912.437 

1961 . 35437.8164 6035.2344 14S5642.375 

1962 36682.2656 65051.328 158836.812 

1963 30404.942 70RaO.8125 167147.687 

19 4835C.2734, 781 SC 180223.562 

196S 41851.:742 8783G.1250 181444.000 

19" 44524.4250 97056.7500 194469.375 

1967 47675.0547 . .. 10152.S5CO 20IZ/61271.S0 

1969 51435.5898 IC6951.562 23C4680312 

1969 55642.7187 124435.562 269647.437 

1970 6CZS.4961......... 128 63.G O 305367.00- .S 

SOURCEI MODEL RESULTS 

TOTAL OUTLAYS ON NUTRIENTS BY FAr9 SIZE (IN .. CRS
 

AT 1970 PRICES): tHEbT ;'EGhiN IN THE STATE OF RIO GRANOE 00 SOL

TABLE A25S 


SOTIHRN- UPALIL(196C-19701- SOUTHE 

LARGE FARM
MEDIUM FAQ0
YEAR SMALL FARM 


13322.39459729.29297
196C 6257.99609 


14110.4922
163C0.4922 


17562.2891
 

1961 7Cu5.593T5 


12303.8867 


2L101.1992
 

1962 7u20.39453 


1963 8d72.49219 13878.8867 


23820.2891
1964 IL019.0898 - 15R52.8906 


4 
 25596.8945
16515.6914 


26982.8945
 

1965 1t787.691
 

21205.7891 


22343.9922 27890.t,854
 

1966 12255.5898 


1967 1395C..891 


35212.1930
23417.0898
- -19b8 15932.6953 


45C32.3945
1969 IZ36.3906 2834!.5937 


" 5311S.29301970 ..... 2(833.2B91 ....... 28837.l953 


SOURCE: MODEL RESULTS
 

TABLE A26: TOTAL DEMAND FOR DEBT BY FARM SIZE IIN 
MILLION CRS AT
 

1976 PRICES): 
 WHEAT REGION IN THE STATE OF RIO GRANDE 00 SUL 

.. . .SOU'HRN._RAZIL (196C-01W1 -

O.c
C.0
196C G.0 


0.0
0.1
c.O
1961 


0.00.0
l9b2--- 

10.:40 12
L..
2.61728
1963 


46.10347
t8.91904
12.68031 


18 54.1855S
 

1964 


1965 13.141673 


Si.4103 
 61.9rJ6T
1T.R6281
1966 


33.55768
34.69774
l7 6.29317 

2&.2S003 60U5318
 

139.7250s
 

1968 0.0 


69949225 


7.77730 


1969 3,33251 


192.S3612
7.8793C
1970 


--OURCES PODEL RFSUtS 



B. 	FACTOR PRODUCTIVITIES
 

1) Total Output
 

2) Land Productivity
 

3) Labor Productivity
 

4) Capital Productivity
 

DEFINITIONS USED:
 

Average Net Land Productivity per Hectare (t)
 
(Gross Revenue (L)-Total Cost (t)]/Total Labor in Use (t) : [Table B2]
 

Average Net Labor Productivity per Hour (t) 
(Gross Revenue (t)-Total Cost (t)?/Total Labor Hours Employed (t) 

: (Table B3] 

Aveage Net Productivity of Annual Total gash Outlays (t) 
(Gross Revenue (t)-Total Cost (t/ Total Cost (t) : [Tp' e B41 

Average Net Productivity of Total Capital Stock (t) -

NGross Revenue (t)-Total Cost (tj/Estimated Value of Total
 

),/Capital Stock (t), : [Table B5
 

where Total Capital Stock includes quasi-fixed capital
 

plus value of land in use as defined in Tables A12 and
 
A13.
 

Definition of ICOR is given in Table B7
 

Average Net Productivity of Working Capit 1 (t)
 
(Gross Revenue (t)-Total Cost (t)/Total Working Capital ()4 (Table 381
 

where total cost consists of working capital plus invest
ment capital.
 

SMALL FARM - Small farms with O150 hectares 
MEDIUM FARM - Medium farms with 51P300 hectares 
LARGE FARM - Large farms with above 300 hectares 
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TABLE b3t LABOR PRODUCTIVITY PER HOUR BY FARM SIZE
BIMEAT REGION IN THE STATE OF RIO GRANCECRS00ATSUL1970 PRICESIs AVERAGE NET STATE OF RIO
 

S(UTHERN.eRAZIL (1960-197C).. .... ........ .___GRANE SUL SCUHERN RAZIL 960-190
 

TABLE 81* TOTAL OUTPUT BY FARM SIZE (IN 101. 	 IIN CONSTANT 1970 CRS/HR): WHEAT REGICN IN THE 


SMALL FARM MEDIUM FARM' LARGE FARM
 
YEAR SMALL FARM MEDIUM FARM LARGE FARM 	 YEAR 

196 1.29709 2.7668T 2.2365?
 
196c 96344.5cCC 141893.625 191914.2S0 


3.27971
 
191 98943.8125 l1ii76.CCo 200503.125 	 19i1 1.19553 3.49461 

2.98824
1.098649 3.5924V
213496.812 1962 


3.52976 3.27101
 

1962 101917.250 153419.250 

228371.875 1963 1.02043 

19 ........ 93.12 17311.687 24889.375 ...- 1964 0.9488. 3.570!6. 3 6.%7 

1965 0.91658 3.59821 

1963 116164.C00 162253.68? 


4.n5632
 
1965 115450.437 187693.000 26154900 


0.85622 3.72421 
 4.3118
 
1966 122272.187 2C1333.ol'0 273373.500 1966 


6.80332 
 3.86151 4.51,.V6

1S67 ;3L327.75C 2C8523.812 284423.187 	 1967 


1968 6.75791 3.85496 3.9Q175

1968 t4.G32.250 217744.375 322433.560 


1969 l5t839.375 243152.687 372008.062 1969 (.71527 3.71624 . 4.C47
 

0.67734 4.1B025 4,3Q251

197L 162829.375 251526.625 416104.875 - 11q7t. 

SOURCE: MODEL RESOILTSSOURCE: MI)OLL RESULTS 


SIZF TABLE 84: AVFRAGF NEI PIDOUCTIVITY OF ANNUAL TOTAL CASH PUTLAes f%
 

FARM SIZE: WHEAT REGION IN THE STATE OF RIO GPAnDE 00 SUL
 
TABLE 02. AVeRAGE PIET LANn PROnUCTIVITY PER HECTARE BY FARM 

1IN CuhSTANl IV7C CR$/HA): wHEAT REGION IN THE STATE OF RIO 


GRA&DE nIo SUL, SCJTMERN BRAZIL 11960-1970) SOUTHIFRN RRAIL (196C-1970!
 

YEAR MALL FARM MEDIUM FARM LARGE FARM 

1F. 1.8C027 G.9-355 - 0.21630 

YAR SMALL FARM MEDIUM FARM LARGE FARM. 


194t 58.48827 45.12398 17.23686 

1961 6L.18138 54.98148 25..7T? 	 1961 
 1.76S73 1.25091 0.32731
 

1.249t%9 0.z8754I;62 62.13651 57.60225 23.TICK 1962 1.15474 

1963 64.61768 57.7(377 25.UJ461 1963 1.73887 1.11029 OoZ9e69 

1454 .7.2t i76 59.28294- '27.64827' 1964 1.72213 -. C3526 0.28751 

1965 7C26611 6C.36795 31.98227 19b5 0.933251.73319 	 0.32844
 

1966 73.51635 62.R3811 34.05273 	 1966 1.71525 U.qc386 0.33961 

1967 77.31197 66.07547 36.04742 1967 j1,7CL9-C 0.94193 .0.3SI34 

1968 1.68781. 0.89bs8 0.26631
 

1969 86629bG 65.18726 34.47396 1969 1.67421 0.71311 0.24013
 

'97'92.66664 73.53371 36.94019 


11966 81.54787 66.82365 32.74699 

1970. 1.66254 0.84560 G.24%3 

SOURCES MOEL RESUjLfSSOURCE$ MODEL RESULTS 


http:4.51,.V6
http:162253.68


TAILE .S: AVERAGE NEl PRODUCTIVITY OF TOTAL CAPITAL STOCK (l CR5 AT 1970 


PRICES) 
 BY FAM SIZE: WHEAT REGION IR THE STATE OF 

SOUTUERN BRAZIL (1960-1970)rio CEA,,DE Do SUL, 

YYEA SMALL FARM MEDIU)M LUCE FAM 

0.063 

1960 
 0.1680.222 

0.0900.2020.2271961 
0.0840.!080.2321962 

0.0890.2050.2401963 
0.0930.2060.24719a 

0.1060.2040.2571965 
0.1110.2080.2671966 
0.1150.216
0.276
1967 
0.099
0.215
0.287
1940 
0.0980.2010.3001969 

O.1060.2240.316-1970 

SOURCE: MODEL, RESULTS 

TABU 36: IN TOTAL AIM GROSS OUTPUT (INYEARLY CPAJNGE CAPITAL STOCK 

CR$ AT 1970 PRICES) BY FARi 
 SIZE: WHEAT REGION IN THE STATE OF 

RIO GRAIDE DO SUL. SOUlTHERN BRAZIL (1960-1970) 
SMALL FARM( MEDTIH FARM ILRGE TARMX

TRAR~ 


A! TE &Y AX AT 

5.01 889A1.88 4.2820.35 2.5991961 
14.45 12.9946.10 7.2430.78 2.9731962 
15.24 34.87515.2. 8.8340.95 4.2461963 

21.76 10.888 21.76"20.5181964 2.95 4.775 

4.511 15.83 14.551 13.61 12.660 
- 1965 1.42 

13.95 11.82516.35 13.6405.39 6.822194" 

'8.28 7.191 15.06 11.050196? 6.87 8.056 
53.77 38.01010.59 9.2218.75 9.705168 

1969 8.27 10.807 26.30 25.408 49.78 49.575 

45.71 44.097
9.70 8.3747.79 11.990
1970 

S 

tock (valua of 
total capitalin val 

Whre & is a yearly ch am e of 

a yearly chnas In value'quml-flia capital stock and land in us) ad fT Is 


of ge output.
 

TABLE S7: 19,1iTAL CAPITAL-Ott70T PAEIOS (ICO AT C.SrAWE7 1971) PRICES) 

31 FA2 SIZE. %IEAT iEGION IN THE STATE OF RIO CRANDE DO SUL 

SOITHERN B, AZIL (1960-1970) 

LARGE rAMMEDITM F1121TEAR S1LLL YAMS 

0.5860.1.390.1351961 
1.112
 

1962 
 0.8420.262 

1.0251.7250.2211963 
1.061.19980.618 

1.08" 

1964 

1.075,0.3151965 
1.1791.1990.7901966 
1.3621.1510.8531967 
1.61-51.148
0.9021968 


1.004
1.035
0.765
1969 


1.0371.1580.6491970 

SOURCE: 3O0E1, RESULTS 

Where: IOR - (Total Capital C-ock(t) - Total Capital Stock (t1)I 

(Crone output(t) - Cross Output (t-I)j 

-ILLIOtt 

BY FARM SIZI
TABLE b8: AVERAGE MET PRODUC.IVITY OF WORKING CAPITAL 

STATE OF RIO GRAkUF 00 SUL
SOUTHERN e!RA7.L (196Z-19701AIN CRS3: WiHEAT REGION IN TI.E 

YEAR SMALL FARM MEDIUM FAP1 LARGS FAR" 

0.234I
f.9601.BC257 _1.6 

0.339491.353121.783981961 0.29611I16.bI•3G981I 


1962 1.798 i.( 97 


1962 

0.1961 

-
 O.3.-11.127441.739391964 

1.7 79 88 033631965 035630.984821.734791966 0.3674%J.99570. 
...172
"l967 


0.995 0.367401968 1.72158 0.2942?0.962451.75.5198 
C.267680.813381.697151969 
 .74

1.68645U.991970 

SOURCES MODEL RESIULTS 

http:1.68645U.99


C. 	FACTOR PROPORTIONS
 

1) Factor Proportions per lectare
 

2) Factor Proportions per Labor Hour
 

DEFINITIONS USED:
 

Total Capital Expenditures in Table C4 includes both investment capi

tal and working capital. The investment capital in Table C5 covers the
 

purchase outlays on farm power sources such as draft animals, tractors
 

and combines. The working capital in Table C6 refers to cash outlays on
 

machine operations, labor hiring, nutrients use (see Table C7), seeds used
 

in cropping activities, transportation, and bone meal and salts for beef
 

enterprises.
 

SMALL FARM - Small farms with 0%5O hectares 
MEDIUM FARM - Medium farms with 51%300 hectares 
LARGE FARM - Large farms with above 300 hectares 

17
 



AVERAGE TRACtUR HOURS EMPLOYFD PEP mECTARE BY FARM SIZE: 
TABLE CI: AVIEAGk LABGR HOIURS PER HECTARE BY FARM SIZE: WHEAT TABLE C): 


REGION IN THE STATE OF RIO GRANDE 00 SUL 
 WHEAT P;GI1N IN T4f STATE OF RIO GRANOC 00 S%. 

. . .. SOUthERN URAZIL 11960-191CISOUTHFRN eRAZIL 1196C-19701. . . 

YEAR SMALL FARM HEDIU4 FAR14 LARGE FARM 
YEAR SMALL FARM MEDIUM FARM LARGE FARM 

, 196C O'*f 0.4127 *6r313 
16.3C 865 7.7702196% 45.( 9198 

1961 .. 0 0.53381 €.6126 
1561 338 15.73320 7.6449 

0.6231t 0.19119
0.0
7.93472 1962" 


( .0 0.11164 (,.891z2.
 
1963 63.32358 


1962 S6.55548 16.03447 


16.34178 7.88887 1963 


0.11583 1.04547- I964 u .
70.91 359 16.60513. . 7.882251964 

1.14131
0.95050
196S 0.0 

1965 76.66129 16.77719 7.88455 


C.0 1.09434 1.'3.9s
7.91706 1966 


W.fl 


IS66 85.93181 16.07265 


1.0366
 
116"7 90.24C4c 


1.18Z82

17.11131 '7.98382 1967 


1.76649 1.62936
8.20327 1968 0.0 

1.52373 ?.0IRPI 

1968 l(7.59518 17.33446 


8.51679 1969 0.0 


lirL€ 13A.RL%3C -- 17.72040 ............ 86S01 197c 0. 


199 121.12241 17.54116 


1.59571 2.36101
 

SOUIICF: MOOEL RESUITSSOURtCEa MODEL RESULTS 


BY FARM TABLE C41: TOTAL ANNUAL CAPITAL EXPENOITURtES Itl COkSANft 197 
TABLE CZ: AVERAGE CRAFT AKIMAL HOURS FMPLOTYED PER HECTARE 

IN THE STATF Or *I()S FARM SIZ: WHEAT REGION 

S|IE$ WHEAT REGION IN THE STATE OF RIO GIANDE DO SUIL 
 CR51 PER HECTARE 


SOuThERN BRAZIL 11960-197c)
GRA*F DO SUL. 

SOUTIERN FRAZIL 11964-19701 - .... 

LARCE FA'44
TEAR SMALL FARM MEOIUM FARM

LARGE FARM
MEDIUM4 FARM
YEAR SMALL FAkM 

0.0 19"L 32.4R4C 49.94u75 19.06695 
1 5.8763 1.25181 

16.59814
1961 34.C.L6L 43.95319 

1.19311 ..
I11 ......... 6.2C19 .
 

46.115'46 R.9,1019
0.0 1962 35.41C63 

1962 7.01943 1.2(84z 

0.0 31. 16132 1.971sq R .1yL7%
1963
1.7447b
7.92992
1963 


96.16.96
39.02566 57.Z&3690.0 19
1%4 8.95135 1.21733 

97.383511945 40.'4146 64.65 7 
1945 9.7TI12 1.3I]M,? Ii.U 

0.0 1Is" 42.89552 69.5224'S 10O.26994 
1%6 10.95933 . 1.21020 

- 45.4t,- 70.Z2350 I2.0cc92 
0.0 .1967
j1o? - 12.34778 . . 1.26753 

122.905,65191 l 49.316(1 74.532070.01%63 13.67106 1,29109 

143.20$16 
0i- 1909 51.74306 91.41267o*b
1.294651909 15.10113 

55.73764 i..960"10 157.2143
0. - 1C'

19?L 17.61435 1.3064i2 


"* 
 SOURCES MOCEL RESULTS 
SOURCES :6ODEL RESULTS 

http:96.16.96


TABLE CS: GROSS Nr% INVLSTMENT CAPITAL (|h CONSTANT 1970 CRS) 

PER HECTARE BY FARM SIZE: WJLAT REGION IN THF STATE OF RIO 

GRAIOE O0 SUL, SOUTHERN q'R41L (96--19?0J .... 


YEAR SMALL FARM MEDIUM FARM LARGE FARM 

1961. .s.4147 3.34128 7.51151 

1961 .. 27176 3.32020 2. 4672 

1962 (.3CL26 2.13806 3.84513 

1963. C.34.C35 '4.05970 4.9620J7 

1%64 -... - 0.38727 .... .. 4.68187 --

1965 0.37341 6.16738 4.67250 

19o6 S..8321571509 4.71698 

196F G.54472 3.86260 4.48669 

1968 0.61531 5.10100 11.66562 

1969 E.6"937 11.26931 14.41582 
197 . .. . 79C24 .. . .79937 .... 13.272148 "97 

SOURCE: MODEL RESULTS 


USE IiNr CONSTANT 1970 CR51TABLE C6: AVERAGE WORKING CAPiTAL 
STATE OF RIO 
PER HECTARE BY FAKM SIZES WhEAT REGION IN THE 


91960-19101.....
__GgANOE 00 SULSOUTHERN BRAZIL 


LARGE FARM
MEDIUM FARM 


46 .Sq943 72.17799 


YEAR SMALL FARM 


32.44713 
4 

19S6 

73.851 3-40.63298
1961 33.73425 . 

80.0750343.97742 

47.91187 

1962 35.1&936 

S3.808t936.1119S1963 

89.654S6--

1964 35.63858 .2.58179 

92.716%:3
50.5183t4..1686.51965 

95.55296
1966 42.41231 63.8(695 


98.11423
66.36087
--,.-4.90868 


111.29974
69.43105
47.7C064
1963 


128.78992
0.14334 

191 " 54.9476U 82.16119....... 

1969 51.043?( 


.143.97993 


is SOURCE: MODEL RESU.TS 

TAblf C?: TUIAL OUTLAYS ON NUTRIENTS PER IFCTAbtE OT FARR SIZF 

IIN CONSTANT 197C CPS/HA): WHEAT kEGION IN THE STATE OF PIn 

GRANrE DO SUre SOUTHERN B.AZILII9bi-19Tv 

YEAR SHALL FARM KCOIUM FARM LARGE FARM 

(196CSYC935 6.51.835 6.7e648 

1-961 ... . 6.66882- . 6.91157 7.4593i 

1962 7.485(6 8.31793 8.65375 

1963 8.50589 9.38143 40.0.8469 

19646. 959 7 .. 10.6 . 71 

1965 1C.35387 12.33639 12.66106 

L964 11.67422 13.9410" 13.25811 

1967 13.1i4)62 14.6L487 13.5q64 

1968 '6.77576 15.2CI96 17.u6t526 

1969 16.72910 18.2S31C .5 
18.99223 18.4CO45 / 25.t437 

SOURCF: MODEL RESIS/ 

ON NUTRIENTS AS t;PERCENTAGE OF TOTAL
TABLE CBS TOTAL OUTLAYS 

M 8AT IN THE STATE OF 81
RFG9O1
WORKING CAPITAL BY FARM SIZE: 


- _..GPANDE DO SULtSOUT.ERN 8RAZIL¢tqb6-1%f
 

MEDIION FAPM LAKI;E FA4RM 
YEAR SMALL FAPM 


9.37216
3.88 5
18.21222 

1961 .. . 7c,6e -- '-.. 17,15739 "l.Vr4? 

19.91409 

196L 


1..568s

1196?--7 21.3197T 

2
1.33 119.58058 1963 23.10129 

13.2110120.29416 


21.08124 


1964 24.B3r18 

13.6551S
25.77637 


1965 27.52553 


1965 


21.84885 13,81513
 

1967 2 9 .76119 22.0(824 
 13.85695
 

15271880
21.89SC3
1966 30.q?60G 


16.70047
22.77556
1969 32.776(6 


17'.l139391
3.56429............... 


SOURCES MODEL RESIXTS 



D. CREDIT USE
 

DEFINITIONS USED:
 

Total cash outlays in Table D2 includes both investment capital and
 

working capital as defined in the Section C. Credit use refers to
 

short term borrowings (one crop year) at a nominal rate of 15 percent
 

per annum.
 

SHALL FARM - Small farms with 0*%50 hectares 
MEDIU4 FARM= Medium farms with 511V300 hectares 
LARGE FARM - Large farms with above 300 hectares 



TAbLE Cl: 2'POIiINhGfthTLR/A. CAPITAL F14ANCING RATIOS PT FARM 
b-| tl~irEG|K THF STATE ( F RIO GRANDE DO)SUL
4T IN 

SvUTHERN SAZIL I196"-19703 

LARGE FARM
YEAR 	 SMALL FARM MEDIUM FARM 

0.0 	 0.0 

-94a. O.c 


v. - 0.0 o.c 

C192 0.0 0.0C.O 

-. 1963 C.C4235 0.. G.C5133 

C.?1!1 . " 0.376681964 G,.30*62 

0.3096!. 0.34726 

1966 (.32877 . 0.46814 0.3731i 

1967 " -. |46 

"965:- .5w' 

0.33083 0.19954 

.	 U.23077" 0.328791968 

0.92940
1949 0.t.5329 	 0.67354 

2.293066 


SOURCE: MODEL. RESIJLTS 


117t C.14191 .579-

TASLE 02: TOTAL CREDIT USE AS A PFRC*IAGt.V(.701T6AL CASH OUTLAYS 


-"Y FAIR SIE: hHE'AT REGION IN THE STATE OFfIb;G'RANDE DO SUL 


SOUTH(N.PIAZIL 

YEAR SMALL FAR' MEDIUM FAI:m•" LARGE FARN 

1, .O c . 0 " " "0 .0 

..... . . ...C-.0.0 000.. 0.. 

.	 . .0.
 
0.0
1942 . C.c 0.0 

5.S1116196 4.b6292 C.O 


e

I7.932s 27.46683
114 23.S"R351 


1 25.77469
'1%65 20.35156 . 23.64398 

1 , 24.74261 31.88666 27.28156 

1 67 - 0.3 . . .. . 2 .I 9 ........ ...16.63445-


-. 18.7503? 24.74339 

'41969 S.C5933 4C.24651. 41.17041 
194,". 

1971 .ii8886.. ... S5..9.18 69.64063 

0'SouC11:- mOEL viSfI.!S! 

21 

EARLF 03t AVFI'AG CAOIT US./LAUOR HOUR RATIOS Gy FARM S1l1l14 
CcNSvAkT 191C 	CS/HRI: hMAT RLGIUJN 14 THE STATE OF 4iO GRA40. 

DO SUL, OUTH'I L (1960-191i 

VEAk 	 SMAIA. FAkM MEDIUM FARM LARGE FARM 

0.0 	 0.0)194. 	 0.0 


U.c'
1961 0.0 	 c.u 
r
 

.O
1962 0.0 


1q63 (.o3q62 0.0 	 0.6385 

2.9.q6T19*4 0.17125 	 0.76693 

1965 0.16453 	 1.16280 3"1, 

2.0196 3.8461!1966 0. 198 1i 

1967 0.Gbl6u 1.12542 2.C469S 

0.0 	 0.96307 3.5,174R
1968 


1969 0.02524 2.551471 7.33561 

197c i.05249 2.79947 10.24L;1
 

SOURCES MODEL RESOILTS 

SIZE 11 CUNSTAWT
TASLP D4: AVERAGE CREDIT USF PER HECTARE Sy FAR" 
191f, CRs/Haht WIEAT REGION IN IH STATE Of RIO GAkOE 00 SUL 

SOU.._17CIEN PI AZIL I1964,-19hti 

SMALL FARM MEDIUM FARM LARGEFARM
YEAR 

0.01944 0 .0 

1 1 . . . -

.0 	 0.
1967 . C. 

U.0 	 5.031119194.3 2.5(914 

144 12.14240 12.1349S 12.93471 

196S 12.61310 22.66534 26.6; '97
 

30.450%91966 17.01550 34.C81z1 

1 1 . . . 5.9281)1 -.... . 22.67973 16.1541 

09.301JO11 0T1948 0.0 

44.7StS 66.13S9&
1949 3.05 07 


190 .. 16128 49.620 . . .7.040
 

SOURCES MODEL RESULTS
 



E. INCO11_ DISTRIBITION 

DEFINITIONS USFD: 

Average Gross Farm Income (t)
Gross Revenue (t) / Number of Farms (t): 

Average Net Farm Income (t) -
fGross Revenue (t)-Total Cost (t)/Number of Farms (t): 

[Table Ell 

(Table E21 

SMALL FARMI - Small farms with 0%50 hectares 
MEDIU . FARM a Medium farms with 51'300 hectares
LARGE FARM - Large farms with above 300 hectares 

Remarks: Data on number of farms is presented in the Section F. 



TABLE El: AVEiAGE GROSS FARM INCOME (IN IC'.O CRS AT 1970 PCICES) TABLL F3: AVfEAGF GRCSS RETURNS TO AVAILABLE FAMILY LABOR PER 
WHEAT PEGION IN THE STATE OF RIO GRANDE DO SUL HOI BY FARM S|Zr (IN "('(, CAS AT 1970 PRICES): WHEAT REGION IN 

SOUTHERN BRAZIL (1960-19701 

YEAR tMALL FARM MEDIUM FARM LARGE FARM 

19M,1.6C251 16.884n5 58.0,8542 

1961 1.5i745 16.6?'15 58.16742 

1962 1.55742 16.71263 59.35413 

1163 1.55447 17.0.060 61.2421l 

1964 1.55749 17.38893 63.58951 

1965 1.55355 18.06824 64.04736 

1966 1.577C? 18.57657 64.15712 
61 .61167 1.8.5 24i 63.03705 

1.S68 1.65933 18.45760 69.51994 

1969 - 1.11319 19.75566 76.89293 

197C 1.17262.19.58929. ........ 82.41331" 

SOURCE* MODEL RESULTS 

TABLE E2: AVEIAGE NET FAkM INCOME 1iN 100! CRS AT 197Q PRECFS) 
IsEAT FEGION IR TIE STATE OF RIO GqANCE 0 SUL 

SOUTHEIN.BRAZIL 11961'-19 L I. 

YEAR SMALL FARM MEDIUM FARM LARGE FARM 


196E I.'3f24 R.01479 10.3?960 

1961 1 .%;t192 -9.26495 14.3405 

&S62 O0.992C6 9.3151C 13.07535 

1963 C.98691 8.04457 13.79791 


1964- 6.98533 8. 1 .05 14.19994 


2665 0.98515 8.72220 15.832t6 


1966 0.99625 8.81925 16.26476 


1967 ... 0.1.97451 16.38911 


1e65 1.4191 8.72554 14.62c35 


1969 1.07256 8.22361 14.91901 


S i7l -197L
".1066 8.917S 


SouaCfs3 MODEL RESULTS .SOURACES 

THE STATE lIE RIO GRANDIE DC SULt SOUTHERN PRAZIL (196.,-19T.) 

YEAR SMALL FARM MEDU4 FARM LARGE FARM 

196C o.53 -25 6.22614 23.86Q9 

1961 0.5389 .. ,.28 822 24.44861 

.1962 0.54422 6.47038 -5.52263 

1963 0.55578 6.7t880 76.76556 

1964 6.5694L, 7.01862 21.59R43 

1965 0.58G93 7.45929 29.4634? 

1966 0.6C319 7..4.50 30.192., 
1961 " .63032 ?.965S7 30.19639 

1968 0.66398 8.15##49 34.22751 

1969 0.7012r 8.92149 38.o6666 

1971 0.1421C 9.05387 42.40213 

SOURCE: MODEL RE.;ULTS 

TABLE E41 AVERAGE NET RETURNS TO AVAILABLE FAMILY tAPOR PER HUP
 
BY FARM SIZE (IN 0U CR$ AT 1910 PKICESI: wHrAT REGION IN
 
THE STATE OF RID GRtN.E DO.SUL, SnUTHERN RRAZIL (196L-197 I)
 

YEAR SMALL FARM MEnIU FARM LARGE FAR" 

IIM. 0.1441I 2.95533 4.7449s
 

1961 0.34434 3.49454 6.;)29GI
 

1962 0.34666 3.59349 5s.62256
 

1963 0.35286 3.52972 6.t.2817
 

L964 0.36022 3.57011. 6.38621
 

1965 0.36838 3.6CG87 7.2838
 

1966 C.381C4 3.12418 7.65411
 

1967 0.39695 3.86148 8.0J681
 

1966 0.41695 3.85490 7.19820
 

1969 0.43899 3.11621 7.52721
 

0.*6338 - 4.14822 5.41595 

MODEL RESULTS 



10.02 

TAI| 1,58 AVERAGE NET PARR I.CIIM? U FARK 51ZE AS A PROPORlION Of SMALL VANS' 
AVYJP.E MIT FAIJI IlC.l*l UHEAT WXCIflN IN TiE STATE 0 RIO CRAIDI 

DO SUL. S'THERU BAZIL (1960-1910) 

ITAR SMALL ?ARM WDIUI FARM LAAMB ?AM 

1940 1.0 7.78 

1941 1.0 9.19 14.23 

1962 1.0 9.39 13.16 

1943 1.0 9.04 13.96 

19 1.0 8.96 14.41 

1965 1.0 8.63 16.01 

1146 3.0 8.63 10.32 

197 1.0 0.64. 16.15 

196 1.0 6.64 14.03 

199 1.0 7.67 13.90 

1970 1.0 8.11 14.7 

.TAIU 26: AVEUAGE NOT &rEUfISTO AVALAILl FAILT LAIOR PER HOM I FAIN OUR
 
AS A PROPORTION O? SMALL PAJCS' AVERAGE NET R31IM TO AVAILAOLZ
 
FAMILY LABOR PER NOVR:sWHEAT REGION IN THE STATE OP RIO CRAID
 

DO SUL.,SOLTHER!4 BRAZIL (1960-1970) 

m S FAM 	 PAM URICI FARMIMALL MEDIUM 


1960 1.0 6.58 12.34
 

1941 1.0 10.15 17.51
 

1962 1.0 10.36 16.22
 

193 1.0 1C.00 17.06
 

1964 1.0 9.91 17.73
 

1!9$ 1.0 9.77 19.77
 

19464 1.0 9.77 20.09
 

1"7 1.0 9.73 20.17
 

.196 1.0 ,:9.25 17.26
 

1969 1.0 6.47 17.09
 

* 	1970 1.0 6.93 18.16 

IOR~o MI I PROW 



F. EXOGENOUS DATA USEi) 	I. THE MODEL
 

This 	section lists tht exogenous data on factor and product prices
 

and the data on farm size distribution used
uved to estimate the model, 

to estimate farm (nc'ome distrioutions. 

1) Price Vcctor:; of 1- tputs and lnput,
 

2) Number of P.arms and rorm Size Distribution
 

S:IALT. rAP* - Small fart-is with O(Y,50 hectares 
.EDIUL FAPM !-!e(ium farm' , with 51"u300 hectares 

IARGE FARMI Large fartts , ith ahove 300 Hectares 

a
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TAI=. F2: FARM SIZE OISTIISUII01 IIITHI FLANALTO M=10 AND
 
MJSSO'.S REGIONS (NLATRl(ICO') OF SCJTHLRMJ 10 1967
BRAZIL 

CLASS BY KfhIE1 TUrTAL 2 or ABUA 
KECTAPS OF AiRMS MAY.AREA FAR.. tAREA EULDITlM 

0 % 10 27.479 146.995 2.56 135,771 

10 % 25 37,575 661.771 11.53 617,384 

25 %-50 15.807 572.52S 9.98 541,606 

50 % 100 7.485 528.153 9.20 506,092 

100 % 1.000 7.558 2.154,996 37.41 2.112.646 

1.000 %.,10.000 729 2,8 .101 27.56 1,557,784 

10.000 - 100.000 4 8.641 1.56 49,260 

Above 100,000 - --

Total 96.61 5,735.145 100 5.520,s5s 
2 of the State 
of Rio Grand* do Sul (18.552) (:3. 22) (23.822) 

SOVRCE: Estrutura Fundlari. Grande do Sul aestitutoJo 111,j -
Braeileori, do Reforua Agraria elegira Regional do LIU 
Grande do Sul - Almo &ee Normas Rask, op. cit. (1971, 
p. 24-30). 

/ 
TABU F13 ZST1HATED NlMBER Or FAIMS: WMT REGI0 INU 

STATl OF 10 GRVIAE DO UL, .OJTMBRAZIL (1960-1970) 

O
TEAR SMALL YAMXS HoIUml F4rm IC FARKIS REGIOiAL SAM0 

1960 60121 8404 3304 71829
 

1961 62724 6168 3447 7499 

1962 65440 9147 $597 781864 

1963 68296 9544 3729 1349 

1964 71230 9957 3914, 6510 

1943 74314 3038 4064688 

196 77531 10638 4261 92830 

19M. 80865 11264 .512 96641 

1968 64391 11797 4638 100626 

1969 66046 12106 4838 105192 

1970 91858 12840 5049 109747 

SOURCE: The date for 1960 and 1967 are fres 1) Iraxl. tIC?. - Service NeCloe
al do Recteeaesento. renen Apt .ol de 1960: Rio Crende d .ul. and 2)
Iultrituea Fundlarte doRI. (ren1. eo Sul (Rie Table rz). For the.remtnl 
yeare. an exponential jlglth eoe In r., fiml weith fied irter-fam-set at 
rtine iSOassumed: From 18129(0*,1 - 4il. 00.0433. 
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