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DETERMINANTS OF CHANGES IN,.,,FARM EARNINGS 
IN AREAS WITH HIGH DEPENDENCYON 

GOVERNMENT REGULATED CROPS 

Cotton, peanuts, and flue-cured tobacco have been produced under 

programs designed to control production. Thus, farmers have not been 

free to plant unlimited acreages of these crops. Program changes have 

been made to adjust production to changing market conditions which 

affect gross revenue to producers and, consequently, income in producing. 

areas. Technology, weather, and alternatives in conjunction with 

agricultural programs also affect gross r_evenue and net income. 

The recent shortfall in worldwide food production emphasized food 

and £eed crops. With continued emphasis on food crops relative to 

-
nonfood crops (cotton and tobacco)~ the impact on farm·earnings becomes 

a critical problem in specialized producing ·areas. In addition~ 

higher costs of variable inputs including seed, plant riutrientsj fuel, 

and hired labor are of prime importance to farm income in local areas. 

The economies of many rural areas in the _South are vitally 

affected by the income derived from the production of cotton, peanuts~ 

cind tobacco. Optimum farm enterprise combinations indicate that all 

three crops would be grown in many areas even in the absence of price 

supports but with a substantial reduction in farm income (Bradford and 

Thompson; Givan; S-42 TechnicalCommittee; White and Givan). 

Most research on adjustments to agricultural programs for cotton, 

peanuts, and flue-,-cured tobacco was primarily to determine the impact 

on individual farm units or in terms of national aggregates. Research 
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.on the.impact·of national agricultural policies on regional or area 
.~ 

economies is rather limited. 

Data on a county basis are available for acres harvested,. yields . 

production. Farm earnings data on a comity basis measure net 

generated in agriculture consisting of farm wages, 

farm income, and net returns to farrri operators (U.S. 

Commerce). The cost of farm supplies and services s.uch 
. . . . . 

as fertilizer,.seed, machinery, and fuel were subtracted.from total. 

obtain farrn earnings. Factors affecting farm'"'earnings in 

are extremely imporitant to the local economic community . 

. The objective of this study was to e_stimate the effect of changes 

market conditions and agricultural policyj on farm earnings. A 

secondary_objective was to illustrate usefulness of county data.as a 

base for economic analysis of agricultural areas .. 

THE MODEL AND VARIABLES 

Equations contained in the model are described below. Acreage 

and'yield relationships for each crop in county i in year t wi:::re as 

·follows: 

· CA f(CPt-l' SPt-l' GA, GB, GC, GD), 

PA = f(T), 

TA = f(.TYt-:-l' GT}, 

SA = f(CA, SPt-1' T, T2), 

MA = f(CA, PF, DP, T), 
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(7) PY = £(Fl, T), 
~ 

(8) TY = f(TYt-l' T), 

(9) SY = f(T) ~ 

MY = f(T), 

earnings in county i in year twas: 

FE = £(CA, PA, TA, SA, MA, PI, WI, C/V), 

TA, SA, MA= Acreage harvested of'cotton, peanuts, tobacco, 

soybeans,· and.corn, respectively, 

SY, MY= Cotton yield in bales per acre, peanut and tobacco 

yields in pounds per acre, soybean and corn yields in bushels per 

acre, respectively, 

CPt:-l = Deflated cotton price lagged one year in cents per pound, 

SPt-l = Deflated soybean price lagged one year in dollars per bushel, 

GA, GB, GG, GD::: Shift variables for government programs for cotton, 

A= 1962-65, B= 1966-67, C = 1%8--70, D = 1971-73, 

T = Trend, 1962 = 1, 1963 = 2, 1954 = 3, etc., 

TY .1. = Tobacco yield lagged one year in pounds per acre, . 
t- ' 

GT.= Introduction·of acreage--poundage program for tobacco, 

1962-64 = o, 1964-73 = 1, 

PF= U. S. average corn loan rate weighted by acreage restriction 

requirements in dollars per bushel, 
~-~ 

acreage diversion payssnt rate weighted by eligible diversion 

acreage in dollars per bushel1 
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Fl= Adoption of Florunner peanuts, 1962:-69 = O, 1970-73 = 1, 

FE= Farm earnings in thousand dollars, 

PI= Weighted price index, 

WI= Weighted weather index, 

.C/V = Weighted cost-value ratio. 

SOME CONSIDERATIONS IN THE MODEL 

Since the purpose of the analysis was to measure the effect of 

agricultural policy and market influence on farm earnings, it was 

_necessary to select factors that affect gross receipts and variable 

costs for the selected crops. Gross receipts are the product of 

acreage harvested, yield,, and price. Therefore, factors.wereselected 

that accounted for changes in harvested acreage andyields. Harvested 

acreage was used instead.· of planted acreage as it was the acreage 

statistic available on a county basis for all crops. 

Equations l-10 include the factors selected to explain variation 

in acreage harvested and yield. ·It was postulated that variation in 

cotton acreage was influenced by cotton price of the previous year,· 

soybean price of the previous year, and changes in government programs 

in the periods 1962-65, 1966-67, 1968-70, andl971-73. A positive 

price relationship was expected for cotton pri<=;e, a negative relation-

ship for soybean price, and relative to the base period 1971-73 a 

positive sign for the period 1952.:_55 and negative for 1966-67 and 

1968-70. Rationalizing that farmers view expected prices in conjunction 

.with expected input cqsts, prices received were deflated by the index 

of prices paid for production items. 
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- . With peanut acreage set a-i; a constant~level nationally ·fors 

severalyears~ 'only a trend variable was used' to measure changes in 

,:, ' ' '' ' ,' • ',:' ·, ,, ,, ' ',' .' i " ' '. ' ' ', • 
. ; peanut acreage. The trend_.was expected to be positive., 

. . . . . . . 

Variation in to]?acco acreage was pe>stuiated ,to he .influenced l;>y 

the yield p;r acre the previous. yea~· and the· ~hange in policy to. an 
. ·. . . . . ' .. ,. 

· ·· ··• --· a~:re~ge-pe>undage 'quota.,... . With the carryover privileges · in the. p~pgram,. 
. . . . 

·. a low yield one year resulting in undermarketings would increase the 

i pound~gequota 'and acreage allottment the following -yea~, thus the.·' 
.. . . . 

coefficient was postuiated to be negative. With the<policy change to_ 

acreage-poundage in l£J65, .acreag~ was 'd.~crea~ed ·from previous.·years, 

thus the reason for the shift variable • 

. •·•,' Fac~ors accounting·· for variat,ion 'in• soybean acreage wer-e' assumed 

-to be the acreage of cotton 9 1~y;ean prices the previous year,· and 
. ··. ·. . 

trend.', A negative re~ationship l>l~S exp$cted for cottQn acreage and a',,' 

positive, relationship for soybea~ prices •. Corn acreage was postulated, 

to >be influenced by: _cotton acreage, trend, and two policy . v~riables •. 

':'(Ryan:and.Abel). The· policy var,icl)les were, a weighted p;ice'supp~rt 

..•. rate (the corn· lo~~ J~ate weight~d by ·acreage res~ric~ion~) an~ a corn .. 

acreage diversion payment w~igh~ed bythe eligible' diversion acreage. ; 
• ' • f • • ' 

>; The yield variation in cotton was expected to be irifluenced by ' 
' ~. ' .. , ., . - . . . . . ' :, . . . .. 

the cotton pri.ceof the_previous yec1r.and trend. A higherpr'ice i:q · 
' . ,· ,· . 

one_ year,, may infllH:nce growers to . strive for higher yields the fol~owing 

' ' y~arwi~hexpectai;~otls i~f a higher price, thus ,a positive -relationship ' 

was expected .. · Peanut yields w~re expected to be e.xpiained by trend •. · 
' ' 

and the introduction of the Florunner v:ariety. . ·~ shift variable was 
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variety adopt1gn on a large scale by 1970. 

The variation in tobacco yields was postulated to be acc0unted for by 

yield of the previous year and trend.· With a low yield, the total 

tobacco marketed would be less thanquota, thus.it would be expected 

that the carI'yover of quota may result in a grower striving for higher·.• 

. yields the following. year. Only trend factors weI'e postulated to 

explain soybean and corn yields4 

Farm earnings were postulated to be a function of harvested 

acreages of each of the five crops, prices as indicate.d by a weighted. 
. . 

· price index, yield as indicated by a weighted weather in.dex, and 

·. variable costs indicated by a cost/value ratio.· 

It was recognized that weather is an important factor affecting 

yie.:Lds of all crops (Parvin). The weather factor was handled separately 

sine<::! direct measures of the effect of weather on crop yields.are 

difficult to obtain. A yield series over time was considered a 

function of weather, technology expressed as a trend, and 'institutional 

and economic factors. The estimated yield for each crop.for each year 

was obtained from the results of the yield equations 6:-10 • The· 

deviations of the actual yield from estimated yield measure yield 

·variation due to weather. A weather index was constructed by dividing 

the actual hy the estimated yield for each crop. A weighted weather 

index for all crops was constl:'ucted by multiplying the proportion of 

the value of each crop by the weather index (Appendix A). 

Iha geographic area that contains only a part of the total crop 

prices arepredetermined largely by national supply-:-demand 
d 
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relationships and/or by agricultural policy programs. A price index 
.. -!,:,, 

that included prices of crops weighted by base yea.rquantities, was 

used as theprice variable (Appendix A). 

The cost/value ratio was used as a variable .to explain changes _in 

variable costs of production relative to the value of the crops produced. 

Variable costs were estimated for each crop annually from al970 base 

of inputs and prices (McArth]-W). Total variable costs of the five 

crops were divided by their total value providing a basis of.weighting 

the crops by importance in the area as well as by relative costs of 

production.- The cost/value ratio was expected to show a negative 

;to farm earnings. 

RESULTS OF THE ANALYSIS 

_Annual.data by counties for 1962-73 were used for estimating the 

parameters of the acreage and yield·equations. County-data ori farm 

earnings were available for the years 1967---72. · A group of 35 contiguous 

counties in Southwest Georgia with concentrated acreages of cotton, 

and flue-cured tobacco was used in the analysis. · The total·· 

of the three crops in the area accounted for 43 percent of the 

_total value of all agriculture product_s sold in 1969. · The following 

parameter estimates of the various equations were obtained: 

. . . . ·. . 1 
. ( 12) . Cotton acre_age 

CA = 212,780 + 2,952.6 CP t-1 2,825.0 SPt;.l + 16,386 GA 

(3.35) (1.42) (1.42) 

- 72,219 GB - 36,917 GC R2 = 0.98 

(8.98) ( 3 •. 72) 

l The figures in the parentheses are the t values of the regression 
·coefficients. Values oft larger than 2.25 are-significant at the 

O. 05 level of signtficance or better .. 



(13) Peanut acreage 

PA~ 406,750 + 2,414 T 

(7.61) 

( 14) Tobacco acreage 
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R2 = 0.85 

TA= 55,985 - 12.19 TYt-l 5,125.2 GT R2 = 0.76 

(3.16) (5.03) 

(15) Soybean acreage 

SA= -133,200 + 59,569 SPt-l 0.143 CA+ 25,249 T 

·R2 = 0.96 

( 16) Corn acre.age 

(3. 70) ' (0.82) (9.08) 

MA= 824,090 - 0.312 CA+ 91~681 PF - 342,470,DP + 742.01 T 

(1.17) (0.79) (l.85) 

R2 = 0.69 

(17) Cotton yield 

CY= 370.63 + 2.50 CPt-l +·2.94 .T R2 = 0.07 

, ( 0. 83) . . ( 0. 55) 

(18) Peanut yield 

PY= 1,285.19 + 168.71 Fl+ 98 .. 32 T R2 = 0.91 

(1.06) (4.53) 

(19) Tobacco yield 

TY= 3,207.28 - 0.60 TYt-l - 15.62 T R2 - 0.3~ 

( 1. 69) . 

(20) Soybean yield 

SY= 18.61 + 0.27 T 

(0. 77) 

( 1. 35) 

0.06 

\ 

(0.21) 
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(0.69)· 
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R2 = 0.05 

The estimating equations for acreages accounted reasonably well 

the acreage harvested of each crop. The signs of the estimated 

coefficients conformed with expectations. The significance of the· 

coefficients, indicated by .the t values, was fairly high for most of 

the coefficients except those used for explaining corn acreage. The 

R2 values indicated that a fairly high Percentage of the variation in' 

for by the independent variables selected. 

The coefficients.explaining the effect of agricultural policy 

changes on crop acreages· show a significant impact~. The restrictive 

policy on cotton acreage in 1955:..57 indicates a reduction in cotton 

acreage of more than 88,000 acres in the area compared to 1962-65. 

cotton prices, either as a result of higher·supportprices·or· 

prices, had a positive influence on cotton acreage ... 

Peanut acreage allo1;ments were unchanged for several years. In 

spite of the restriction,.peanut acreage increased annually as indicated 

by the trend coefficients. This indicates that farmers in the area 

planted and harvested a larger proportion of the allotment. 

The shift to the·acreage-poundage policy for tobacco _in 1965 

acreage in the area was reduced 5,125 acres. The over­

feature shows that for each 100 po1,mds change in yield 

expected tq change 1,200 acres in the opposite 
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Cotton and soybeans were interrelated~ For each loo.acre change 

in cotton·acreage, soybean acreage changed 56acres in the opposite 

direction •. Soybean prices were related negatively to cottonacreage 

and positively to soybean acreage. Higher soybean prices resulted in · 

a reduction in cotton acreage and an increase in soybean acreage. 

The estimating equation for the y.i.eld of peanuts explained 91 

percent of the variation in yield with the trend variable the only 

.significant variable. The equations for explaining yields of the 

other crops were not very satisfactory even though the signs of the 

coefficients were as expected •. The trend variable sh~wedyields 

generally increasing slowly for cotton, corn., and soybeans and decreasing · 

for tobacco • 

. The estimates for the equation explaining farm earnings for the 

. . 2 
county area for six years showed the following results. (Carley): . 

. . 3 
Farm earnings . 

FE= -230,326 + 0.071 CA+ 0.204 PA +·1.618 TA+ 0.436 SA 

(2.198) (6.469) (8.0l4) .(9.453) 

+ 0.035 MA+ 244,540.5 PI~ 155,904.6 C/V + 16,194.0 WI 

(l.587) (3.624) (1. 209) (0.207) 

2 
R = O. 74 

Equation 22 was used. to estimate farm earni_ngs for the total area 

the basis of crop acreages estimated from equations 12-+6, the 
· .. -,,; 

weighted price index, the cost/value ratio, and the weighted weather 

· index. Estimated farm earnings ranged from 92.6 to 108.1 percent of 

2 For farm earnings, data for two counties were combined into. a 
Standard Metropolitan Area resulting in data fqr 34 counties.instead 
of 35. 
3 The figures in the parentheses are the t values of the regression 
coefficients. Values of t larger than l. 96 are significant at the 

0.05 level of significance or better. 
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actual earnings for the period 1967-73 (Table 1). • From .. 1968 to 1973 
4':. 

.actual farm earnings increased $266 million. The estimates from the 

equation showed a $267 million increase. The prediction efficiency of 

the equation using Theil's U-coefficient procedure indicated that the 

equation can be'\used.to predict earnings with ·some.degree of confidence. 

EXPECTATIONS FROM 1973:-75 MARKET AND POLICY CHANGES 

·Market conditions changed substantially in 1973. Cotton prices 

reached an all time high, · increased demand for .tobacco· resulted in 

· quota increases, the 1973 supply.of peanuts was almost all sold above 

· the support price,.· and prices for· ~orn and soybeans increased _markedly ... ·•· 

. Soybean acreage was up 30 percent,.cor-n acreage increased 13 percent~ 

the we_ighted price index of the five crops increased 38 percent and 

· ···. the cost/value ratio· decreased• about•· 20. percent. 

Based.on the acreage equations and equation 2-2, farm earnings 

were estimated to reach $446 million in.1973 or about 46 percent over 

1972. Farm earnings ·in the area we~e ·reported to.be ·$430 million in. 

· . 1973 so that the. estimates from the model were off only about 4 percent. 

The model was used to. predict 197 4. and 197 5 · farm. earnings. in· th.e 

area~. Soybean acreage for 1974 was estimated to increase over 1973 as 

was tobacco, corn, ari.d cotton. Prices increased, weather conditions 

in the area were excellent, but costs increased also. Based on the 

~-r• 

estimati_ng equations farm earnings were estimated to increase about 12 

percent over 1973. 
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Table 1. Farm Earnings, Actual and Estimated, 35 Southwest Georgia 
Counties, 1967-74. ~~ 

Estimated as a 
Year Actual Estimated percentage of actual 

thous. dol. percent 

.1967 211,375 195,720 92.6 
1968 164,963 178,260 108.1 
1969 208,659 209~970 100.6 
1970 230,127 248,385 107.9 
1971 275,646 287,194 104.2 
1972 316,400 305,268 96.5 
1973 430,229 445,797 103.6 
1974 499,665 

Theil's ua 0.218 

~he coefficient was estimated using the following formula: 

U = /r(Pi-Ai)2 
2 I 

where Ai is. change in actual earnings I). Ai= At - At-land Pi is 

change in estimated earnings I). Pi= Pt'"" At....:i· A low value forU 

indicates a strong semblance between predicted and actual values 

(Leuthold). 
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Estimated plantings for.1975 indicate that Georgia farmers , 

intend to plant 53 percent less acreage of cotton in,1975 than in 

.1974, the ·same peanut acreage, 3 percentmore tobacco, 5 percent more 

.corn, and 30 percent more soybeans (USDA). Acreages for 1975 for the 

area were obtained frotn estimated plantings by assuming that farmers 

i~ the area would grow the same percent<3.ge of the total Georgia a.creage 

as in prior years. Also, acreages for 1975 were estimated using 

Equations 12-16 (Table 2). 

Considerable differences in acreages f9r cotton and tobacco were 

·· shown from using the two methods. This points up a problem in using 

·equations with coefficients based on past history in that such equations 

do not account for drastic shifts in variableso The equation for 

.cotton acreage indicated a substantial decrease in acreage froml974 

but not as great as indicated by farmer intentions. The equation for 

tobacco acreage in,.dicated a decrease from 1974, but quotas were in 

fact increased from 1974 with farmers intending to pl<:int such quotas. 

farm earnings were estimated for 1975 based on the two acreage 

estimates and two price·and cost-value levels. At approximately 1974 

price 'levels, but at an increased variable cost-crop value ratio, 1975 

farrri earnings were estimated to be about $540 to.$555 million (Table 

2). At a lower price level and higher cost-value ratio, farm earnings 

were e_stirriated at a level of about $479 to $490 million. With prospectfj! 

for lower prices for cotton, corn, and soybeans and increased input 

costs, the latter farm, earnings estimate may be the rriore realistic .• 

·It should be recognized that farmers in the area are responding 

both changing marketing conditions and policy changes. With the 



: ... _ . ., __ 

., · ~14-

Table • 2. ·.· Estimated Acreage of Crops and Estimated• Famn Em'!lings: 35 
Southwest Georgia 'Counties, 197 5. . -~ 

. I:teiii 

C~op .· 

Cottbn 
Peanuts·-

·Tobacco 
__ Corn .•. 
Soybeans 

· Total 

Values used. 

Price level 190 ·. · · 
··•·: · .. , percent · o:f l967 .• ·. · 

.. Cost/va,lue t>atio 0.40 
.... 

Price level 170 . 
percent··of 1967> 

Unit 

acres 
··acres. 
acres 
acres 

· acres 
acres 

·.l.· 

· ... - ,. ·-:·· 

thous • · <fol. 

Cost/value ratio O. SQ thou$. dol. 

,: 

Acreage estimated from 
Equations 12-16 USDA, SRS 

!, 

. . :-· . . 

•, .. ·• {11, 50~ ··• .. ·· 

-440,500 .... 
· 23,670_.· 
891;000 
413,190 

.· . ·. ~- . 

•·· 110,ooo·· 

' 437 .750 , , ,, 

33,750 
950,000: 
415,800 

1,939,560 .. .:I.,947_,300 

Fai"m earnings • .... . .... 
estimated from Eq.tiatiori· 22 ·.· 

539,882 .. · 

475,443 . 490,049 

·:...- .. 
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increased prices for corn and soybeans since 

acreage in 1975 for corn is 14 percent above 1973 and for 

percent above 1973. Tobacco acreage intentions are in line 

increased quotas. Cotton acreage intentions are down 

.1973 as a result of a cost-price squeeze and relative 

£or soybeans. With the shift in crops and with reasonable 

expectations; farm earnings in the area for 1975 

remain.fairly high relative to earlier years. 

The model points up several relationships 

Tobacco, corn,. and soybean acreage changes and the 

greater impact on farm earnings. Soybeans with no 

are gaini_ng in relative' importari'ce in the 

though a relatively high income crop,. are 

the stabilized acreage. 

The purpose ofthis,study was to develop 

·equations estimating acreages of 5 

variables. 

Crop acreage 

variables used. Agricultural policy 

to be the more important variables .. It was found 

improved the explana:tory 



.. .. 

-16-'-

.,,,. 
The modeT used to explain variation in farm earnings performed 

reasonably well. Increasing prices for the five crops and the increase 

in the acreage of soybeans were' the more important changes affecting 

£arm earnings. The ability of farmers to shift to alternative crops· 

in addition to making changes relative to agricultural policy changes· 

appears to have resulted in increased farm earnings~ Farmers have 

shifted acreages among the crops of cotton, corn, and soybeans fairly 

easily. However, a substantial shift in agricultural policy affecting 

acreages and/or pr.ices of peanuts or tobacco would result in a signi.:.. 

£icant change in farm earnings. 
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APPENDIX I 

A. The following method was used to derive a weighted weather index 

· for each county: 

5 

. WWijk = i~ 1 (Wiik)(Dijk), i = crops 1, 2 • • ; 5. 
j = counties 1,2,3 . 34. 

where 

k years 67, 68 •.• 73. 

= Weighted weather index, 
= Weather index, 
= Proportion that the value of each crop· is of the total value 

of all crops • 

. Theweightedprice index was computed as follows: 

where 

P. I •. ·k· 
J 

pik 
Qij67 

= Weighted price ind~x, 
= Price per unit of crop, 
= Quantity of crop harvested in 1967. · 

C. The cost~value ratio was.determined as follows: 

5 5 
I·<c .. k)/ L (v .. k) 

i=l 1 J i=l 1 J 

where 

Cost;...value ratio, c./v.k·. · = . ] 

.cijk 
V.ijk 

- Variable cost of each 9:rop, 
= Tbtal value of each crop. 


