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Determinants of Varlation ln Average Farm Acreage 

ln Kentucky Countles 

One of the key characteristics of Amerlcan agrlculture is enormous 

varlation ln average acreages of farms, but reasons for thlS varlatlon and 

sources of varlation have not been extensl vely examined. Factors 

influencing average farm acreages have been attributed to both 

SOCloeconomlC and technlcal forces in agrlculture (Gardner and Pope, Krause 

and Kyle, Madden and Partenheimer, and Raup). Populatlon characteristlcs 

of the region, the stage of development, and the degree of dlversiflcation 

have also been shown to have impacts on farm Slze (Bachman and Christensen, 

Pope and Prescott, and Heady and Sonka). These studles dld not necessarlly 

rely on acreage as the measure of farm size, but also used measures such as 

cultivated land area, output measures, or farm lncome (Carlin and Crecink). 

Huang reported on determlnants of average farm acreages for 53 countrles, 

but these results are not strictly applicable to the U.S. 

The aim of this paper is to examine the determlnants of variation ln 

average farm acreages ln Kentucky and test the lmportance of some 

socioeconomic factors. A model is estlmated wlth cross sectional data for 

Kentucky counties. Kentucky is an ideal state in which to conduct such a 

study because of the variety ln the types of farming from one section of 

the state to another. The varlatlon ranges from commercial grain farms to 

beef and dairy operations on rolling land not sUlted to row crops, to labor 

lntenslve tobacco and horticultural crops, to mlxed subsistence farming in 

some of the lowest income agricultural areas within the United States. 



The Conceptual Model 

The average acreage in farms lS measured by dlvlding the total 

agrlcultural land area in acres by the total number of farms. This 

variable, although linked to the concept of farm slze, does not reflect the 

magnl tude of output for 11 vestock farms, commerclal graln farms, 

horticultural operations and subsistence farms, because these enterprises 

are very different in their land requirements. 

If agriculture is homogeneous, the variatlon in acreages should be 

attributed only to varlatlon ln land prices. Land prlce dlfferences should 

reflect variatlOn in the productiVl ty of the land. Several soclOeconomic 

varlables, lncluding farm income, age of the farm, operator, tenancy, and 

days worked off-farm have been suggested by researchers as leading to 

varlation in average farm acreages, even if the agriculture ltself is very 

homogeneous (Carlin and Creclnk). 

Carlln and Creclnk examined the 1975 Farm Production Expenditures 

Survey (E.S.C.S, U.S.D.A.) and found Ilttle variatlon ln the age 

dlstributlon of three groups of small farm operators. They found that low 

lncome farmers tend not to be part time farmers. As output increases, 

Fllnn and Buttel found that the proportion of hired to total labor 

increases, and the concentration of land ownership lncreases. In Kentucky, 

much tobacco and hortlcultural productlon lS dependent on seasonal hired 

labor, and substantial varlatlon eXlsts across the state in the 

avallablllty of thlS labor. Thus, variatlon ln wages for hired labor may 

be an lmportant factor. 

The lmpact of the tobacco lndustry on the state's economy and in 

partlcular on speclflc economlC groups is being debated in anticipatlon of 
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possible changes in the quota system (Mattas) for burley tobacco in 

Kentucky. It 1S of 1nterest to know the importance of tobacco cult1vat1on 

and wages as average farm size and diversif1cation changes. Farms are 

class1f1ed by the census data into three major categories, grain (G), 

tobacco (T), and Ilvestock (L). By calculating for each county the 

percent of the total farms that produce grain, tobacco, and Ilvestock, 

changes in the relative 1mportance of gra1n, tobacco and livestock 

enterprises can be observed among counties with d1ffer1ng average acreage 

1n farms or returns per acre or percentage of land in farms. 

Few f1rm hypotheses regard1ng price of land, farm 1ncome, type of 

cultivation, organizational farm and other factors can be derived from 

theory. The price of land should be negatively correlated to average 

acreage 1n farms. The type of cultivatlOn (grain, tobacco and l1vestock) 

farm income, tenancy, off farm work and age are suggested as important 

elements 1n the dec1s1ons to expand average farm acreage. 

The Herfindahl (H) equation (1) and Entropy (E) equation (2) indices of 

d1versif1cation were calculated for each of three sorts of the average 

acreage for farm among Kentucky count1es (Tables 1, 3): 

n 
(1) H ~ P1 

2 

i=l 

n 
(2) E ~ Pi In 

i=1 Pi 

8 
where P1 is the proportion of acreage in each crop 1 (P1 = Ail ~ Ai) and A1 

1=1 
is total farm acreage 1n corn, wheat, tobacco, soybeans, sweet potatoes, 

hay, vegetab les and pasture. The H 1ndex decreases w1th increas1ng 

divers1f1cation, rang1ng from zero to one as complete specialization 
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occurs. The E Index Increases with IncreasIng dIversifIcatIon, reaches a 

maximum when Pi = lin, and approaches zero wIth complete specialIzation. 

The calculatIon of these Indexes (Tables - 3) reveals that 

dIversIfication decreases slightly as average farm acreage Increases and 

that there is more specIalization where returns per acre are hIgher. 

Furthermore, countIes with a higher proportion of theIr land in farms tend 

to be also less dIversIfIed. The IndIces are consIstent and confirm the 

results obtained by Pope and Prescott in CalIfornia. 

Postulating an aggregate agrIcultural productIon function at the county 

level with two varIable Inputs (only the price of land and wage rates are 

assumed to vary across counties) and assumIng a Cobb-Douglas prJduction 

technology, the demand for land acreage under profit maximizatIon IS gIven 

by: 

(3 ) 

where XL IS the acreage of farmland In county t, Pt is the price of 

farmland In county t, Wt IS the wage rate In county t and Po is the price 

of output. The constants CtL' Ct w and A are, respectively, output 

elasticIties for land and labor and a technological parameter. DividIng 

both sIdes of equation (3) by the number of farms (N) and expressIng A/N as 

a functIon of the SOCIoeconomIC variables to be tested In this study a 

relationshIp for the average acreage per farm among Kentucky countIes is 

obtaIned. The log-linear form of the relatIonshIp is: 
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(4 ) t= 1, ... , 115 

+ a1lnDt + a§lnAt + a~lnTent + a7lnPT i = 1, ..• , 9 

+ InEt (0,0 2), E(E t ES') = 0 for t ~ s 

where: 

Si 
t IS the Ith measure of average acreage per farm in Kentucky county 

t. 

Pt IS the value of land and buildings per acre for each county ($1,000) 

Wt IS the expense for one hired worker (+150 days) per year for each 
county ($) 

Dt is a vector representIng cultivation 

Dn IS the percentage of farms growing grain for each county 

D2t IS the percentage of farms growIng tobacco for each county 

D3t IS the percentage of farms raising livestock for each county 

At is the average age of operator for each county (years) 

Tent is percent of tenancy for each county 

PT t IS percent of operators for each county working more than 200 days 
off-farm 

Vt IS total value of product sold, per farm, for each county. 

The model is estImated with cross sectIonal data for 115 counties. Five 

countIes that had less than 8 percent of their land in farms were not used 

In the analysIs (Letcher, Knott, Perry, Harlan and PIke). Because the 

prIce vector for output is constant across counties, V represents the net 

effect in varIatIon of output. 

Data 

Average acreage per farm among Kentucky countIes varIes from 76 acres 

to 429 acres wIth a mean of 147.30 acres, an extremely skewed 

distrIbution. Therefore, to accurately test the significance of 
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socIoeconomic varIables, the countIes are sorted In three dIfferent ways. 

The fIrst sorting divIdes the data Into three samples with approxImately 

the same number of observations based on average acreage. In the same 

banner, the data were separated Into three groups by percent of total land 

in farms to measure of the "agrIcultural" vocatIon of the counties. The 

less "agricultural" countIes (less than 50% of total land In farms) were 

deleted. Thus, the two groups of Interest were the counties wIth 50 to 78 

percent of land In farms and the group of counties with more than 78 

percent of land, In farms (agrIcultural countIes). NonagrIcultural countIes 

(such as the Eastern Kentucky coal countIes) were not Included in the 

analysIs. 

The varIatIon in average gross returns per acre should be affectIng 

average acreage on farms and total average returns per farm from county to 

county. The state IS thus dIvided into three approxImately equal groups. 

The fIrst group has average gross returns per acre of less than $65/acre, 

the second group between $66 and $140/acre and the thIrd group more than 

$140/acre. 

The state model contaIns all countIes WhICh are subsequently sorted by 

three categories of average acreage, two categorIes of percent of land In 

farms in each county and three categorIes of average gross returns per 

farm. 

All Kentucky county data are from the V.S.D.A. Agr. Census, Kentucky, 

1978. SInce the model was estimated in double log form, the coefficients 

can be d Ir ec tly in terpreted as elastIC 1 ties. CorrelatIons bet ween 

varIables were very low WIth only a few above .50. HIred labor wages and 

average acreage in farms had a correlatIon coeffICIent of .76 and total 
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value of product so ld had a correlatIon coeff ic lent of .75 wIth average 

acreage in farms. 

EmpirIcal Results 

OrdInary least squares regression results for all models are 

presented In Tables 1-3. The results of the state model reveal that the 

coeffIcients of hired labor wages, age, tenancy and gross farm Income are 

posItively related to average acreage of farms in Kentucky (Table 1). The 

price of land coefficient IS signifIcant and Inversely related to the 

average acreage as expected. In general, tobacco is more dominant in 

counties wIth smaller average acreage In farms. Moreover, the percentage 

of land In graIn increases as the average acreage in farms Increases. 

When observations are placed into three separate groups according to 

acreage, the price of land, farm income and tobacco production remain 

signIficant determInants of farm acreage within each group. Farm income and 

tobacco productIon are always signIfIcant determinants of average acreage 

variation (Table 1). Tobacco productIon IS most important on the smallest 

farms wIthIn each group. ThIS result suggests that tobacco cultivation is 

predominant on small, dIversIfIed farms as measured by the Hand E indices 

(Table 1). 

For the large farm group, graIn productIon and acreage are posItively 

related. This was as expected SInce most grain IS produced on the 

commercIal farms of Western Kentucky. not the part time and subsistence 

farms In the central and eastern part of the state. 

The price of hired labor is sIgnIficant on both the medium and large 

farm groups. WIthIn the large farm group, off-farm work decreases as the 

average acreage in farms increases. Tenancy IS significant for the medium 
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acreage group. However, the age varlable was insignificant in all three 

groups. 

The sample was then divided lnto two groups based on the percent of 

land In farms, 50 to 78 percent of the total land In farms, and over 78 per 

cent of the total land In farms, and separate regressions were constructed 

for the two groups. For both subgroups, the price of land and farm income 

variable remain slgniflcant determlnants of average acreage varlatlon 

(Table 2). Tobacco productlon also remains a slgnlficant varlable, with a 

strongly negative coefficlent In the group wlth more than 78 percent of the 

total land In farms. 

For countles with 50 to 78 percent of land In farms, off-farm work is 

signlficant and positlvely related to average acreage In farms, thus glving 

a result consistent wlth the flndlngs of Carlin and Creclnk. Off-farm work 

is positlvely related wlth farm acreage expansion; especlally for the 

medium groups, contrlbutlon of farm income lS at its lowest level (0.21, 

Table 2). The coefficient of off-farm work in the more agricultural 

countles lS insigniflcant Slnce not much off-farm work would be available 

in these counties and agrlculture is the maln economic sector. 

The sample was then divided into three groups based on the average 

gross return per acre In the county. Gross returns for the first group were 

less than $65 per acre. The second group lncluded countles In which the 

average gross returns per acre were over $65 but less than $140 per acre. 

The third group included counties with farms earnlng an average of more 

than $140 per acre. 

Perhaps surprlsingly, farms wlth the largest acreages were those in 
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the middle group with respect to returns per acre. The mean farm size for 

this group was 160.85 acres. Farms with the highest returns per acre tended 

to be the most diversified. Raup suggested that the largest farms may be 

less able to bear risk than some smaller and more di verslf led operat ions. 

Diversification increases as average acreage in farms increases and gross 

returns per acre increase (Tables 1 and 3). 

Evidence presented ln Table 1 is consistent with that reported by Pope 

and Prescott using Callfornia data. They found that diversification 

increases as the acreage of farms increased. However, ln our study 

diverslficatlon and acreage do not necessarlly lead to the greatest gross 

returns per acre. 

A stronger relatlonshlp exists between age and gross returns than 

between age and acreage. Younger farmers tend to be more specialized. This 

is also consistent with the Pope and Prescott results. The percentage of 

farmers with off-farm work lncreases as the average acreage in farms 

decreases, and returns per acre are low (Table 3). Tenancy lS most 

important for the group wlth medlum gross returns per acre, and for farms 

with the largest average acreage. 

Conclusions 

The price of land was found to be a major determinant of farm acreage 

throughout Kentucky and was the main 11ml ting factor ln farm expansion. 

Only a slight lncrease ln dlversification occurs as the average farm size 

increases. The hlgher the proportlon of land in farms, the more 

diversiflcation and the larger the average acreage. For Kentucky, as 

dlversification increases, farm income per acre increases substantlally. 

However, count ies with the greatest gross re turns per acre do not 
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necessarily have the largest farms. 

Grain production is associated wIth large farms and hIgh returns per 

acre. Livestock production is not linked to any particular farm SIze. 

Tobacco production, although present in nearly all agr1cultural counties, 

is of greater importance for small acreage farms. Surpr1s1ngly, the tobacco 

producers are found in counties where the farms tend to be less diversified 

and have lower returns per acre than the average for the state as a whole. 

Farm income and off-farm work behaved consistently in this analysis. 

Off-farm income has a less important impact on farm size than the level 

of farm output for the group of counties with more than 78 percent of their 

land 1n farms. The renting of additional land 1S a main determinant of 

acreage expans10n for farms of med1um acreage. Older farmers do not 

necessarily have larger acreages, but do frequently have larger gross 

returns per acre than do younger farmers. 

As w1th other cross sectional studies, a diverse array of causal 

forces influence each variable. Therefore, caution must be exercised in the 

interpretation of results. Nevertheless, eVIdence supports the contention 

that diversification and average acreages are posItIvely, not negatively, 

related. Small farms are not necessarily more d1versified than large farms. 
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TAELE 1 
Average Acreage in Kentucky Camties Sorted by Average Acreage Level 

Coefficients 
i Variable Less Than Between 120 MJre Than 

state Mxiel 120 Acres & 147 Acres 147 Acres 

Pr ice of Land (P 1 ) -0.388 (O.052)a -0.310 (0.77) -0.148 (0.050) -0.225 (0.134) 
Hiroo Labor Wage (W) 0.150 (0.047) 0.064 (0.0%) 0.047 (0.03:)) 0.098 (0.081) 
Farm Incore (V) 0.266 (0.047) 0.153 (0.056) 0.104 (0.050) 0.230 (0.134) 

Percent Grain (D~) 0.062 (0.023) 0.001 (0.034) -0.030 (0.020) 0.068 (0.038) 
Percent Tcbacco D) -0.086 (0.017) -0.058 (0.046) -0.069 (0.030) -0.069 (0.019) 
Percent Livestock fD3) 0.001 (0.035) 0.025 (0.033) -0.054 (0.055) -0.017 (0.149) 

Age (A) 0.865 (0.563) 0.451 (1.211) -0.063 (0.386) -0.112 (1.152) 
Percent Tenancy (Ten) 0.093 (0.024) 0.058 (0.602) 0.041 (0.043) -0.042 (O.O~:» 
Percent Off Farm W:lrk (PT) 0.025 (0.081) 0.111 (0.110) 0.028 (0.073) -0.214 (0.1Z7) 

Constant 0.563 (2.351) 2.794 (4.491 ) 5.278 (1.682) 5.232 (4.703) 
DF 105 27 26 32 
F 47.15 2.42 2.35 18.17 
R2 .8017 .4461 .4484 .8363 

Mean Acreage 147.30 106.73 133.69 194.69 
Mean & Land in Farm 62.47 48.25 65.27 72.50 
Mean Average rebJrn/acre 109 .96 88.87 112.02 126.78 
Mean Herfindahl Index 0.4093 .4274 .4191 .3850 
Mean Entropy Index 1.1108 1.0216 1.1062 1 .1934 

a Values In parenthe~s are standard errors. 



TAILE 2 
Average Acreage In Farms In Kentucky by Camty 

Percent of Land in Farm G"oups 

Between More than 
50 to 78% 78% of Land 

of Lan::i in Farms In Farms 

Price of Land (P1) -0.548 (0.119) -0.536 (0.113) 
Hire::l Labor Wage (W) 0.309 (0.883) 0.084 (0.099) 
Farm Incare (V) 0.210 (0.125) 0.491 (0.143) 

Percent Grain (0 ) 0.070 (0.051) -0.028 (0.039) 
Percent Tooacco lOf) -0.040 (0.022) -0.148 (0.036) 
Percent Livestock 0

3
) -0.246 (0.182) -0.295 (0.181) 

Age (A) 1.975 (1 .071 ) -0.937 (1.187) 
Percent Tenamy (Ten) 0.241 (0.098) 0.125 (0.079) 
Percent Off Farm Work (PT) 0.370 (0.145) 0.130 (0.141) 

Intercept -3.903 (4.083) 8.132 (4.776) 
OF 28 30 
F 26.46 21.12 
R2 .8948 .8637 

Mean Acreage 159.97 159.30 
Mean & Land in Farm 67.77 86.14 
Mean Average return/acre 129.16 154.70 
Mean Herfindahl Index .3749 .4348 
Mean Entrcpy Index 1.2054 1 .0747 



Varlable 

Price of Land (P1) 
HIred Labor Wage (W) 
Farm Imorr:e (V) 

Percent Grain (0 ) 
Percent Tobacco {Of) 
Percent LIvestock 03) 

Age (A) 
Percent Tenancy (Ten) 
Percent Off Farm Work (PI') 

Constant 
OF 
F 
R2 

Mean Acreage 
Mean & Land ill Farm 
Mean Average return/acre 
Mean HErfindahl Index 
Mean Entropy Index 

TAELE 3 
Average Acreage in Farms in Kentucky by Average 

Gross Returns/Acre Groups 

CoeffiClent 
Less Than 

65$/Acre 
Between More Than 

65 and 140/ Acre 140$1 Acre 

-0.349 (0.076)a -0.423 (0.084) -0.530 
0.043 (0.065) 0.236 (0.089) 0.041 
0.281 (0.064) 0.457 (0.124) 0.526 

0.040 (0.043) -O.ozr (0.035) 0.073 
-0.076 (0.025) -0.036 (0.036) -0.427 
0.050 (0.037) 0.118 (0.153) -0.149 

1.203 (0.805) -2.153 (1.1&:» 2 .811 
0.084 (0.033) 0.149 (0.077) 0.109 

-0.174 (0.120) 0.058 (0.126) 0.18:) 

O.O&:> (3.384) 9.&:17 (4.716) -6.576 
27 23 28 
21.67 34.37 17.06 

.8784 .9143 .8458 

137.03 160.85 142.47 
33.44 69.02 78.93 
zr .78 93.06 208.50 

.4341 .4041 .3940 
1.0297 1.1354 1.1579 

a Values ill parentheses are standard errors. 

(0.1;£) 
(0.095) 
(0.117) 

(0.043) 
(0.160) 
(0.164) 

(1.019 ) 
(0.083) 
(0.182) 

(3.777) 
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