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INTRODUCTION AND STATEMENT OF THE PROBLEM 

Sugar has been an important commodity down through the ages. In 

the present day world, there is hardly any corner of the world where 

sugar is not consumed in one form or another . 

Wide variation in per capita consumption of sugar exists among 

nations. Sugar consumption appears to be related to income level. 

Sugar in the United States is considered an item of necessity, and its 

consumption is relatively stable. This is evidenced by low price and 

income elastic ities of demand for sugar which we re -0 .28 and 0.27 

respectively for the period 1921-1956 (1). Consumers thus consume about 

the same amount of suga r regardless of price changes. 

Historically, the United States has been a deficit producer of 

sugar and dependent upon imports. This does not create any problem in 

time of peace, but in case of war or other emergency, transportation 

difficulties immediate l y threaten to curtai l the amount of sugar 

available for consumption. In 1962, the Sugar Act was amended to 

provide for considerable expansion of beet sugar production in the 

country. To facilitate this expansion competi tive imports under "globa l 

quota " are made subject to an import f ee. This fee approximates the 

premium the United States price is over the world price of raw sugar 

wh e n such a premium ex ist s (2). 

In response to these changes, increased production of sugar was 

encouraged in the country by removal of acreage allotments. During 

1960- 1964, acreage r estrictions were completely removed and proportionate 

shares were granted in 1965 on the basis of beet growing hist or y of the 
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farm for 1962-1964 and r e quests of growe r s . Increased plantings of 

sugar bee ts create a need for e nlargement o f sugar process ing facilitie s. 

This wi ll involve heavy capital investments. The need for an assessment 

of the potential f or expansion in sugar beet producing areas in the 

coun try is thus obv i ous. 

In Ut ah production and processing of s ugar beets ha s bee n an 

import ant part of the economy of the State. During the yea r 1964 , suga r 

beets contributed about 18 percent t o the State ' s farm income from c r op 

enterpr ises . Total beet production was 428,270 t ons which pr ovided a 

gross inc ome of $6 , 327 , 000 to the growers of the State. Sugar beets 

we r e produced on 32,800 acres by 1,323 growers (3) in 12 counties during 

1961>. Ab ou t 96 percent of the ac reage was concentrated in the northern 

and central countie s of Cache, Box Elde r, Web er , Davis, Salt Lake, Utah, 

Sevier, and Sanpete. The beet sugar pr ocessing indu s try, which i s 

entire l y dependent upon beet pr oduc tion and is the only marke t for bee t s , 

i s an imp ortant part of the l ocal economy of the State. Nationwise , too, 

Utah is an important sugar bee t produc ing State. During the year 1964, 

it ranked e l even th and t we l ft h in the coun t ry in ac r eage harves ted and 

tons produced (4). 

During the past 20 years, advance s have been made in sugar beet 

produ c tion . Labor requireme nts of the crop have been reduced . Yields 

have moved upwa rd s teadily (Figure 1) . Studies conducted by the Utah 

Agricultural Experiment St ation (5) ind i cate a continued rise in per 

acr e ne t r e turns fr om the ente r pri se ($54.13 i n 1945 to $74 . 13 in 1963 ) . 

In spite of these favorable trends, acreage and production figures 

show a downward trend in the Sta t e as we ll as in the eight important 

counties where most of the sugar bee t s a r e produced (Figures 2 and 3). 
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During the past four decades, beet production in the State ha s been 

dec lining both relative to the neighboring areas in the western region 

and in absolute figures. Beet acreage was at a maximum with 113,000 

ac res during the year 1920. It declined to a minimum of 20,000 acres in 

1952. The acreage for the period 1953 to 1964 was comparatively stable 

and averaged 28,750 acres. The si tuation in the processing industry has 

also shown a downward trend . Processors have reduced the number of 

factories in the State. These changes are accompanied by some shifts 

in pr oduction areas as well. While the processors reduced the number of 

plants in Utah, they have at the same time built new plants in other 

states. 

The situation as described above leaves some doubt relative to the 

future of the sugar beet industry in the State and the feasibility of 

any possible expansion of processing faci l ities. There seems to be a 

lack of adequate knowledge to make meaningful judgments about the future 

of this important industry. Yet this knowledge is not only desirable 

for decision-making by the processing industry and the beet growers but 

is also of importance from the point of view of national policy 

consideration of producing more s ugar within the country. It is thus 

pertinent that an analysis of problems and potential for expansion of 

sugar beet production be made . 

Keeping this over - all objective in view, this thesis project 

studied factors which influence the sugar beet growers in Utah in their 

production decisions about sugar beets. 

The tw o hypotheses advanced to direct the design and conduct of the 

study were: 

1 . There exist several physical and economic forces within and 



surrounding the farm firms in Utah which weigh heavily in influencing 

the farmer •s decisions to produc e sugar beets. 

2. Major irrigated crop enterprises grown in Utah compete with 

sugar beets for the allocation of irrigated land suitable fo r growing 

beets, and this is reflected in the differences in per acre returns from 

these crops. 



OBJECTIVES 

The specific objectives of the study were: 

1. To ascertain the nature and extent of important related reasons 

responsible for farmers' decisions in producing sugar beets in Utah. 

2. To estimate quantitatively the importance of competing crop 

enterprises affecting yearly varia tion in sugar beet acreage in Utah. 



REVIEW OF LITERATURE 

In reviewing l iterature pertinent to this study, interest was 

focussed on s tudies which had empl oyed an a naly tica l approach which 

could be appl ied t o achieving the ob j ectives of this study. Methods of 

pa rticular interest we r e tabular analysis , and those related to the 

applications of least squares regression models and determinat i on of 

s igni f i cant va riables . 

The United States Department of Agriculture, Bur eau of Agricultural 

Economics (6), conducted a pilot su r vey in 1947 exploring factors 

addi tional t o price, motivating hog farmers in their production and 

marketing. The study was reviewed because of the approach a nd method 

of ana lysis used. 

The survey was conducted by interviewing a r andom sample of 378 

hog farmers in the corn hog belt. Re liance was placed on ope n quest i ons 

without providing a lterna t ive answer s for en listing information from the 

fa r mers about why they operate the way they do. The a na l ysis was carr i ed 

ou t by attaching pe r ce ntage weights to answers given by the farmers t o 

various ques tions. The relative importance of the f ac t ors depe nd ed upon 

the magnitude of percenta ge weigh ts. 

Morris on (7) conducted a sugar bee t survey in 1945 (unpublished) on 

att itude of the bee t growers towa r ds the industry . The survey was 

confined t o Cache, Box El der, a nd Ut ah Counties. Re sponse s of 161 

gr owers t o quest i ons asked about their beet e nterprise ar e s ummarized 

in Table 1 . 
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Table 1. Grower response towards sugar beet industry, Cache , Box Elder , 
and Utah Counties, Utah , 1945 

Items checked 

Reason for growing beets 
Profitable 
Provide pulp 
Provide labor for family 
Provide cash crop 
Important cultural method 

Reaso ns for decr eased acreage 
Lack of water 
Lack of family labor 
Diseases 
Low income 

Sugar beets most profitable crop 

Continue to grow beets 
Yes 

Future of industry 
Improve 
No change 
Decline 

Percent of growers 
showing response 

76 
49 
25 
81 
40 

0 
22 
17 
ll 

18 

92 

19 
42 
39 

Christensen and Ward (8) conducted a study to determine how success-

ful dairy cooperatives in Uta h have been in controlling producer deliveries 

of market milk through the use of base-excess pricing plans. Method 

employed was of correlation techniques . To test the producer response 

to these plans, percent changes in average daily deliveries of milk from 

year to year were correlated with base-building incentive ratios for each 

year, and the correlation coefficients tested for statistical significance. 

Williams (9) was interested in finding out the causes that make 

dairymen change their milk production from year to year. An interview 

survey was conducted of a random samp l e of 154 growers be l onging to the 
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Great Basin area in Utah who had i ncreased or decreased the ir milk 

production during the 1960- 1964 period. Tabula r ana l ys i s a nd correlation 

t echniques we r e used to ana lyze the reasons for change i n milk supp l y, 

indicated res ponse to possible changes in price , base - building rules, 

a lternative pricing plans, and poo ling methods . Changes in milk 

production were correlat ed with sever al independent variable s that were 

hyp ot hesized t o be import ant in exp l ain ing cha nges in milk pr oduc ti on. 
~ 

Cr oss- sec tional da t a from the survey and f r om Utah mi l k cooperatives 

were u sed. Partial coefficients o f dete rmination, t -test, rank of the 

standard partial regression coeff icients, and the or der of dropping of 

t he variab l e out of the e quat ion we r e the four criteria used for 

selecti on of significant va r iables. 

Ga r dner and Schick (10) conducted a study at Utah State Unive rs ity 

in 1964 on "Factors Affecting Consumption of Urban Household Water in 

Northern Uta h . " They were i nteres ted in the ident ificat i on of important 

variab l es which cause variations in the consumption of househo ld wa ter . 

They used multiple r egression t echniques a nd emp l oyed t - t es t, r ank of 

s t and ard partia l regression coef ficients, and the size of simple 

coefficient of determinati on as criteria f or the selection of s i gnif i-

cant variables. 

Schrad e r ( l l), us ing time series da ta for the period 1927- 1928 to 

1950-1951, r egr essed five independe nt variables assumed as causa l 

factors aga ins t yearly hog pr oduction exp r essed as a percentage of the 

pr evious year. His inter est was t o seek an exp l anation for yea r t o 

year variations i n hog slaughter. Logarithmic regre ss i on functions were 

assumed in this ana l ys i s. He approx imated t wo functions by the use of 

single e qua tion least squares me thod. The magnitude of the coeffic ient 



of determination was considered as a measure of goodness of the fit. 

Stand ard e rrors were calculated t o t es t the significance of regr ession 

coefficients. 

Candler (12) conducted a study to explain wheat acrea ge cha nges in 

New Zealand for the period 1920 to 1953. Five independent variables 

were hypothesized as influe ncing wheat acreage. He employed the single 

equa ti on l east squares method. The e quation derived was: 

Xa = 155.0 + 0.269Xb- 0.108Xc - 0.145Xi- 3 . 246Xj + 0.507Xk 

He, however, expressed di fficul t y in using the equation f or predictive 

purposes because o f a high degree of intercorrelation among his 

independent variables and because the se interrelationships continue t o 

change in the future. 

12 



PROCEDURE AND METHOD OF ANALYS IS 

Data fo r the first objective we r e obtained by interviewing a samp l e 

of growers who had grown beets during the year 1965 . The samp l e was 

s trat ified by county and was confined to the nine northern and centra l 

counties of Box Elder, Cache, Davis, Weber, Salt Lake, Utah , Juab , 

Sevier, and Sanpete, which have historically grown mor e than 90 percent 

of the sugar beet acreage. Interviews were held wi th 10 perce nt of the 

growers in all counties listed above except Juab where the entire 

popul a tion of four beet growers we r e interviewed. There were 132 

growers in the sample (Table 2). 

Tab l e 2. Numb er of growers in the sample from each county, sugar beet 
survey, Ut ah, 1966 

County 

Box Elder 

Cache 

Utah 

Weber 

Dav i s 

Salt Lake 

Sevier 

Sanpete 

Juab 

Total 

Number 
growers, 

numbe r 

310 

240 

194 

147 

129 

114 

82 

58 

4 

1,278 

of Numbe r in 
1965 the samp l e 

numb e r 

32 

24 

19 

15 

13 

11 

8 

6 

4 

132 



The prime consideration in formu l a t i ng the questions used dur ing 

i nte r v i ews wit h gr ower s was to obtain detailed inf or mation on farme r s ' 

reac tions about sugar beet production . Mos t of t he ques tions concerned 

fa r me r s ' pas t decis i ons and experiences. Questions t o enlis t r es ponse 

to hypothe tic a l fu ture situations we r e l imit ed to price and a l l otment 

changes and fu t ure pr oduction i ncreases. 

Quest i oning with growers was conduc t ed in a f rie nd l y and conver

sat i onal way. For t he most part " ope n" questions wer e used ; tha t i s, 

the a lte rna tive a nswers from which t he growers cou ld choose we r e no t 

pr ovid ed. As the objective of the s t udy was t o fi nd out why fa rme r s 

operate the ir sugar beet enterprise as they do, importa nce wa s a ttac hed 

t o the r easons put f or ward by them. 

14 

"Why 11 part of ques tioning the gr owers was cons id er ed j us t as 

i mport ant as the "what" part. Both we r e necessary fo r purp oses of 

analysis. Any r easons mentioned by fa r mers fo r cha nging or no t changing 

s ugar beet plans we r e taken as va luable r easons fr om t he v i ewpoint of the 

study objec tive. Factor s within the fa r me r ' s contr o l or beyond hi s 

contro l we r e both consider ed i mpor tant . 

A good deal of "probing" was necessa r y to find ou t t he va rious 

r easons t ha t motiva te f a rmer s. Ye t the que st ioning had t o be of a 

ge ner a l charact er. Spec ific pr obing ques tions we r e avoid ed. It was 

f e lt tha t they mi ght mer e l y dr aw out as s enting answers r a the r than 

reasons i mpor t a nt in t he farmer ' s th i nking. 

Two me thods o f ana l ys i s we r e used . Tabula r analys i s was employed 

t o summar ize r easons t he farmers gave as a bas i s f or the ir decis i ons 

r e l ative to the ir 1965 plan ting of beets . Ques tions we r e al so asked 

abou t t heir plans fo r 1966 and h ow they wou ld r espond t o assumed 
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allotment and price changes. Regression analysis was used t o correlate 

the percent change in sugar bee t acreage from 1964 to 1965, for the 

cross-sectional sample dat a , with 10 independent variables considered 

to be influencing the change. The criteria used for testing the 

significance of the variables were the F-test , value of simp l e partial 

correlation coefficients , rank of the standard partial regression 

coefficients, and the order of dropping out of the variables from the 

regression equation. 

If calculated F-values were greater than the tabular F at C( _
05 

level with 1 and 121 degrees of freedom, the hypothesis that }3 = 0 was 

rejected. Partial correlation coefficients explained in percentage 

figures the contrib~tion of the independent variables in accounting for 

the variability of the dependent variables when other independent 

variables are held constant at their average. The rank of the s tandard 

partial regression coefficient provided c lues as to the relative impor-

tance of independent variables, and the order of dropping of the 

variable out o f regression equation in stepwise regression analys i s was 

used as an indicator of their importance. The variab le which stayed in 

the longest was most imp ortant . 

The variab le which was indicated as s ignificant by all the four 

criteria and also made a considerable contribution to the multiple 

coefficient of determinati on (R
2

) was considered to be significant. In 

case of nonsignificance shown by one criteria and a small contribution 

to R
2

, the importance of the variab le was judged from the remaining 

three criteria. 

Multiple and partial correlation techniques were used for 

accomplishing the second objective. Four c rop enterprises (corn silage, 
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irrigated barley, alfalfa, and irrigated wheat) were considered to be 

competing with sugar beets for land and other resources. Time series 

data on sugar beet acreage for the period 1935-1965, from eight important 

sugar beet producing counties, were correlated with per acre gross 

returns from the five crop enterprises including sugar beets. The four 

criteria: the F-test, simple partial correlation coefficients, standard 

partial regression coefficients, and the order of dropping out of the 

variables from the regression e quation, were used to test the signifi

cance of the variables. The approach was the same as in the case of 

objec tive l. 

Accuracy of data from published records and obtained through 

personal interviews was considered of vital importance. The principal 

sour ces of data were direct interviews with the sample growers, records 

of Agricultural Stabilization and Conservation Service, and unpubl ished 

records of the Department of Agricultural Economics, Utah State 

University. Published information concerning acreage figures, production, 

yie ld s, returns, and po licy issues provided secondary information used 

in this study. Main important sources were United States Department of 

Agriculture (Sugar Reports, Agricultural Statistics, and Utah ASCS 

r eports), United States Department of Commerce (Census reports), and 

numer ous bulletins and articles published by Utah State Agricultural 

Experiment Station. 



ANALYSIS 

(PART I) 

Description of the Sample Characteristics 

This section present s the resu lt s of t abulat i ng the data obta ined 

f r om the sample of farms. Of the t o t a l crop l and in the farms in the 

sample , 85.5 percent was irriga t ed during the year 1965. Ac r eage 

suitable for growing sugar beets was 89.4 percent of the irriga t ed land 

and 76 . 5 percent of the total c r op land. Cropland per farm ave r aged ou t 

147.5 ac r es with a r ange of 5 to 1,000 acres. The acreage suitable for 

raising sugar beets ranged f r om 5 t o 700 acres with an average of 112.9 

acres per farm. 

Sugar bee t al l otment s for fa rms included in the sample t ot a l ed 

3,743 acres . The ac reage planted t o sugar beets was 3,683. Farmers 

as a group in Cache, Ut ah, Sa lt Lake, Sevier, and Sanpete Counties 

planted le ss than their a llotment s. But the Box Elder County farmers 

planted more, and net result was only 60 acres planted less than the 

tot a l al l o tment . 

Average size of the sugar bee t operation was 28 acres with a range 

of 2 t o 245 ac r es . Nor mal yi e ld s per acre as an average of a ll growers 

in the sample were 17.8 tons. Yields in Cache, Sevier, Sanpete, and 

Juab Counties were below aver age. The yield l eve l in Juab averaged 

13 t ons and was the l owes t ave r age yie ld in the State . 

Nearly 55 percent of the growers in the sample have been growing 

beet s continuously since 1956. About 12 percent started growing beets 

since 1956. There were about 32.5 percent of the growers in the sample 
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who did not grow beets during one or more years since 1956. A county

wise analysis of these characteristics is provided in Table 3. 

The average age of the opera t or for the samp l e was 49.1 years with 

a range from 17 to 79 years. Only 6 percent of the growers were you nger 

than 30 years of age. More than 45 percent were in the age group of 

31 - 50, 30 percent between 51-60, a little more than 14 percent between 

61 - 70, and 3.7 percent (five growers ) were older than 70 years. 

For the entire sample there were 3, 128 man hours of family l abor 

per day available during the 1965 sugar beet growing season. On an 

ave rage basis there were 23.7 man hours per day per farm and 0.85 hours 

per day per acre of planted sugar beets. Maximum man hours on the basis 

of a county average per farm per day were availab l e in Juab County 

(33.8 hours), but on per acre basis the same county had the l owest 

amount of family labor available (0.45 hours). 

An analysis of labor requirements showed that on an average 13 . 5 

man hours are needed to thin an acre of beets. Labor needs per acre 

were highest in Juab County (18.3 man hours) and lowest in Weber County 

(9.7 man hours). The order of costs for thinning per acre was, however, 

just reversed, with highest figure of $21.88 in Weber County and the 

lowe s t one of $16.86 in Juab . For the sample, thinning costs per acre 

averaged $19.88. For first and second hoeing operations, l abor require

ments were not much different and were 6.9 a nd 6.8 man hours pe r acre 

respectively, and the dollar costs per acre for the se operations were 

$8.91 and $6 . 54. 

Eight farmer s (6 percent) in the sample employed ful l time labor 

during sugar beet growing season. Eight persons were employed on this 

basis. Most farmers (85 percent), however, hired temporary migratory 



Table 3. Char acteristics of the sample relating to farm size, beet operation, yie ld, and percentage 
of growers concerned with beets during the period 1956 -1965, by county, Utah, 1965 

Box Salt 
Item Unit El der Cache Utah Weber Davis Lake Sevier Sanpe t e Juab Total 

Number in the sample number 32 24 19 15 13 11 8 6 4 132 
Total cropland, 1965 acres 4,966 4,674 2,109 1,466 1,952 956 790 884 1,676 19,473 
Cropland irrigated, 

1965 acr es 3, 729 3. 721 1, 982 1,37 1 1,553 956 790 884 1,676 16,662 
Cropland suitable for 

sugar beets, 1965 acres 3,636 2,908 1,904 1,403 1,279 912 640 879 1,336 14 ,897 
Sugar beets allotment, 

1965 acr es 1,010 558 421 409 325 277 214 238 291 3,743 
Sugar beets planted , 

1965 acres 1,104 506 406 408 327 257 167 211 297 3,683 
Ave r age size of sugar 

beet opera tion, 1965 acres 35 21 21 27 25 23 21 35 74 28 
Norma l sugar beet 

yie l d per acre tons 18.5 16.4 20.0 21.0 21.0 19.0 16.0 15.3 13 . 0 17.8 
Percent of the t otal 

who grew beets con-
tinuously since 1956 percen t 15.9 9 . 0 5.3 8.3 6 . 0 6 . 0 1.5 2.2 . 7 54 . 9 

Per cent of the total 
who started after 
1956 percent 3 . 0 2.2 1.5 . 7 . 7 . 7 0 1.5 1.5 12.1 

Pe r cent of the t otal 
who did not grow beets 
during one or more 
years since 1956 percent 5.3 6 .8 7.5 2.2 3.0 1.5 4.5 . 7 . 7 32 . 5 

,... 
"' 
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labor for s ugar beet oper a tions . Of the sample growers, 23 pe r cent had 

l abor housing facilities for thi s l abor. The highest per centage of the 

gr owers wi th housing facilitie s (6.0 a nd 5.3) were l ocated in Box Elder 

and Sevier Countie s, whereas grower s in Cache and Utah Counties d i d not 

have labor housing fa ci l ities. Table 4 provides county -wise analysis o f 

the situation r egarding ope r ator age a nd labor . 

Total investment in sugar beet machinery and equipment f or the 

entire sample was $287,690 with an average of $2, 180 per farm. Sanpe t e 

and Box Elder Counties r anked as numbe r one and two with $3 ,646 and 

$3 ,257 per farm r e spect ive l y, and the Davis County was the l owe s t with 

$864 per farm . 

In the sample, 68 percent of the growers used custom hiring 

f acilities for their sugar beet operations. Mos t of them got the drill

ing, planting, harvesting, and hau ling operations which we re commonly 

done on a cust om basis. In the sample, 29 percent of the growers did 

custom work for o ther s. Analysis o f inve s tment in sugar bee t e quipment 

a nd cu s t om hiring situation is provided in Table 5. 

Out of the entire sample 12 percent of the farmers had plans to 

s t op growing sugar beet s during the yea r 1966, and 7 percent had pla ns 

t o quit farming in the near future. In addition, 36 percent of the 

farmers were eithe r working or planned to work off their farms, and 

69.4 pe r cent of them (25 percent of the entire sample) thought that 

their yearly income fr om nonfarm employment was or could be more than 

their annual f arm income. 

Of the entire sample 36 per cent of the grower s planned t o increase 

sugar beet acreage during the yea r 1966, whereas 40 percent planned to 

decrease it. The net re sult of the ove r -all changes in their plans for 



Table 4. Operator age and family and hired labor situation by county, Utah, 1965 

Box Sa lt 
Item Unit El der Cache Utah Weber Davis Lake Sevier Sanpete Juab Total 

Av. oper a t or age 
during 1965 years 46.4 so . 7 49.5 56 . 3 48.0 51.9 50.1 45.2 47.0 49.1 

Man hrs . of avai l ab l e 
family labor per day 
per farm, 1965 hours 21.5 26.5 22.6 31.0 23.0 21. 2 16.0 18.7 33.8 23.7 

Ma n hrs. of fami l y 
labor /day/ac r e, 1965 hours .62 1. 26 1.06 1.14 .91 .91 . 77 .53 .45 . 85 

Av./ac r e man hours 
needed for thinning hour s 12.2 l3 .5 11.4 9.7 14.5 12 . 3 12.8 17 . 0 18.3 13 . 5 

Av. rate/acre for 
thinning dollars 19.87 20 .42 19.75 21.88 21.22 20.4 1 20.20 18.23 16.86 19.88 

Av . /acr e man hours 
for fir st hoeing hours 6.5 7 .4 6 . 0 7.4 6.7 6.9 5.3 6.5 9.3 6.9 

Av. r ate/acre fo r 
firs t hoeing dollars 7.93 10.45 8.28 8 . 93 9.47 8.66 9 . 05 8 . 42 7.97 8.91 

Av./ac r e man hour s 
f or second hoe ing hours 5 .2 5 . 5 5 .5 6.5 5.3 0 0 13.0 0 6.8 

Av . /acre r ate fo r 
second hoeing dollar s 6.26 7 . 94 2.83 6. 72 7.01 0 7.03 8.00 0 6.54 

% employing full time 
l abor during sugar 
beet gr owing season percent 2.2 . 7 0 . 7 1. 5 0 0 .7 0 6.0 

Per cent hiring mi gr a -
t or y labor percent 20.4 15.1 13 .6 8.3 8.3 6.8 6.0 4.5 2.2 85.0 

Percen t having housing 
faci li ties f or lab or percent 6.0 0 0 1.5 2 .2 3.7 5 . 3 3.7 .7 23.0 

N ..... 



Table 5. Investment in sugar beet machinery and equipment and custom hiring situation by county, 
Ut ah, 1965 

Box Salt 
Item Unit Elder Cache Utah Weber Davis Lake Sevier Sanpete Juab To t a l 

Investment in sugar 
beet machinery and 
equipment dollars 104,220 32,080 35,805 38,350 11,225 24,630 9,905 21 ,875 9,600 287,690 

Inve s tme nt in sugar 
beet machinery and 
equipment perform dollars 3,257 1,337 1,885 2,557 864 2,239 10,238 3,646 2,400 2,180 

Percent using custom 
work faci lit ies percent 15 .1 12 . 1 12.8 5 .3 8.3 5 . 3 4 . 5 2.2 2.2 6.8 

Percent doing cus t om 
work for other s pe r cent 8.3 4.5 3.7 2.2 3.0 3.0 0 7 3.7 0 2.9 

N 
N 



1966 was a decrease of 13 .6 percent a r ea under suga r beets from the yea r 

1965 . These cha r ac t eris tics of the samp le are analyzed county -wise in 

Table 6 . 

23 



Table 6. Off-farm work and percentage of growers who plan changes in sugar beet ente r prise, 
Utah, 1965 

Box Salt 
Item Unit Elder Cache Utah Weber Davis Lake Sevie r Sanpete Juab Total 

Pe rcent who plan to 
quit farming in 
the near future pe rcent 2.2 1.5 .7 .7 0 . 7 . 7 0 . 7 7 . 0 

Percent who plan to 
or work off - fa rm percent 9.8 6 . 0 6 . 0 2.2 3.7 3 . 0 1.5 3.0 .7 36 . 0 

Pe rcent who think 
income from alterna-
tive employment can 
be more than net 
fa rm income percent 5.3 6.0 4.5 1. 5 3 .0 3 . 0 0 .7 . 7 25 .0 

Percent who plan to 
increase sugar beet 
acreage during 1966 percent 5.3 5.3 7 . 5 5 . 3 5.3 3 . 0 2.2 1.5 0 36 .0 

Percent wh o plan to 
decrease sugar beet 
acreage during 1966 percent 9 .8 9.0 3.0 3. 7 4.5 3.7 1.5 1.5 3.0 40.0 

Pe r cent who pla n 
to stop growing 
beets percent 1. 5 5.3 . 7 1.5 2.2 0 0 0 . 7 12.0 

N ..,. 



Reasons fo r Not Growing Sugar Beets 
During the Period 1956-1965 
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To asc ertain the nature and ex tent of important r easons in f luencing 

farmer dec isions to grow or not to grow beets, the growers who did not 

grow beets during one or more years during the 1956 -1965 period were 

id entified. Ther e were 59 (44.6 percent) such gr ower s. Forty-three of 

them (32.5 percent) have grown s ugar beets for a long period even prior 

to 1956 but did not grow for one or mor e years during this peri od, and 

16 (12 . 1 percent) started af t e r 1956. 

Table 7. Reas ons given by sugar beet gr owers for not growing sugar 
beets for one or more years during the period 1956 - 1965 

Reaso n 

Pe r cent of 59a growers giving a 
s pecific reason as number 

2 4 

per cent percent percent pe rcent 

Drought 28.8 1.7 0 0 
Started farming af t e r 1956 13.6 0 0 0 
Nemat odes 6.8 0 0 0 
Lack of family labor 6 . 8 5 . 1 0 0 
Too young 6.8 0 0 0 
Rotation 5. 1 1.8 0 0 
Land pr ob lems 11 .6 1.7 1.7 0 
Off- farm work 5.1 3.4 4.8 0 
Freezing 3.1 1.7 0 0 
Water shortage 1. 7 0 0 0 
Health 1. 7 0 0 0 
Not prof itable 3.4 1 . 7 0 0 
Hired lab or problems 1.7 3.4 0 0 
Other r easons (14) 3.4 6.5 3.4 1.7 

a 
In t he sample 44 . 6 percent gr ower s (59 out of 132) did not gr ow sugar 
beets fo r one or mo r e years during the 1956 -1965 period. 
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These growers were asked to give their reasons in order of 

importance for not growing beets during this period. The reasons which 

figured as important were drought, lack of family labor, nematodes, 

rotation, off- farm work, freezing, and lack of suitable land. The 

single most important reason indicated by 28.8 percent growers was 

drought. Table 7 provides 'a summary and relative importance of these 

and other related reas ons. 

Profitability Rating of Important 
Crop Enterprises 

In order to find out how profitable the sugar beet crop was 

considered to be, the growers in the sample were asked to rank their 

crops in terms of profitability. Sugar beets were mentioned as their 

most profitable crop by 59 percent of the growers, and hay, corn, and 

wheat by 9.8, 6.8, and 5.3 percent respectively. Barley, beans, and 

onions each were rated as the next most profitable enterprises by 

3.7 percent of the growers. 

Sugar beets were indicated as the second most profitable crop by 

21.2 percent of the growers in the sample, and this again is the largest 

percentage showing their second choice. 

Relative profitability r at ing of these and other crop e nterprises 

grown by the sample growers is summarized in Table 8. It is both 

interesting and important that results from this part of the survey 

confirm the genera lly held view that sugar beets are the most profitab l e 

crop grown in Utah. Further discuss i on on this point is postponed for 

later sec t ions in the study. 
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Tab le 8. Pr ofitabilit y ra ting of i mportant cr op enterprises ba sed on 
the experie nce of 132 sample s ugar bee t growers, Utah, 1965 

Crop 

Suga r beets 
Hay 
Corn 
Whea t 
Barley 
Beans 
Onions 
Tomat oes 
Po t a toes 
Peas 
Gr ain 
Asparagus 
Oats 
Pasture 

Percent of a ll gr owe rs r a ting 
Erofitability as number 

2 

percent per cent 

59.0 21.2 
9.8 19. 6 
6.8 15.9 
5.3 18 .9 
3.7 14.3 
3.7 .8 
3.7 .8 
3 .0 2 . 2 
1 .5 3.7 
l.5 0 

.8 .8 

.8 0 
0 .8 
0 .8 

Reasons f or Not Gr owing More Sugar Beets 

3 

percent 

15 .9 
28 .7 
9.1 
8.3 

26.5 
l.5 

.8 
1.3 

0 
2.2 
5.3 

0 
0 
0 

All gr owers in t he sample were asked to indicate their reasons for 

not growing mor e sugar beets than they do . The purpose was t o find out 

the restricting fact ors other than sugar beet allotments . Table 9 

provides a summary of reas ons me ntioned by the growe rs and their relative 

importance. Rota tion, nematodes , and shortage o f f amily labor were the 

most important reas ons mentioned by 47.0, 33 .3 , and 32 . 4 percent of the 

growers respectively. Five other f act ors which ranked high in restricting 

beet acreage we re: shortage of e quipment (12.8 percent), not profitab l e 

(11.3 percent), high l abo r costs ( 10.6 percent), wat er shortage (8.3 per-

cent), a nd dairy as a more paying a lternat i ve (8.3 percent). The reasons 

grouped as other re asons, th ough l es s important from the point of view of 
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the e ntire sample, but each one of them can have a cons i derable restric-

ting influence on individua l growers. 

Tab l e 9. Major r easons give n o t he r than acreage allotments fo r not 
gr owing more sugar bee ts 

Reason 

Rotat i on 
Nematodes 
Short of family l abor 
Short of equipment 
Not profitable 
Cos tly labor 
Water shorta ge 
Dairy more paying 
Lack of land 
Age 
Off-farm work 
Needs feed cr ops 
Other r easons ( 15) 

Percent of all growers giving 
a s pec if ic. r eason !or not 

grow~ng more 

percent 

47.0 
33.3 
32.4 
12.8 
11 .3 
10. 6 
8.3 
8.3 
6.8 
6. 1 
3.8 
2.2 

12 . 8 

aPercentage s add up to more than 100 pe r cent because most growers gave 
more than one reason for no t grow ing mor e sugar beets. 

Natural Hazards Faced in Sugar Beet Pr oduc tion 

Natura l phys i ca l for ces are important in the produc tion of most 

cr ops , but they ar e more so in the case of the sugar bee t cr op. Frequently 

gr ower s fac e some kind of natural hazard which reduces per acre y ield s 

and affec ts farmers' future disposition t oward s ugar bee t production. 

In r esponse to questions about the type of hazards they have to fa ce, 

freque ncy of their occurre nce, and the percent reduction they cause 

during the years of occurrence, s ugar beet gr owers mentioned 11 factors. 
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An analysis of Table 10 shows that frost, nematodes, insect pes ts, hail, 

and drought s t and as most predominant factors . 

Table 10. Ma j or natu r al hazards faced by growers in the production of 
sugar beets, freque ncy o f their occurrence, and losse s caused 

Percent growe r s Frequency of Percent reduction in 
who faced occurrence yie ld in years 
hazard (in (in 10 years} of occurrence 

Hazard 10 yea r s) Ra nge Average Mode Range Average Mode 

percent number number number percent percen t percent 

Fr ost 89 .4 1-8 2.36 1&2 8.4-55.6 22 .06 20 
Nematodes 33 .3 1-10 8.82 10 4.0 - 71. 7 29.95 
Insects pests 22.7 1-10 3.15 2 1.5-57.0 13.70 10 
Ha il 22 .0 1-2 1. 18 1 6 . 6- 53 . 6 17.62 10 
Drought 15. 1 3-6 2.30 2 15 .0-47.6 26.24 lOa 
Wind 7.6 1-3 3.95 3.1 - 23.7 14.96 
Heavy f a ll rain 6.0 1-2 1. 26 15 . 0- 68.0 30.20 
Excessive s pring 

rain 4.5 1-2 1. 37 10 .0 -1 7.0 13.12 
Snow 2 .3 1-2 1.00 20.0-35.0 26.70 
Fl ooding 2.3 2-3 2.33 10 .0-30 .0 18. 33 
Bl ack ro t 1. 5 2-10 6 . 00 1.0- 2.0 1. 75 

a 
Reduction in acreage. 

Fr os t, wi th regard to the pe rcentage of growers who faced it as a 

hazard during the past 10 years, predominates s trongly over a ll other 

factors. Frequency of occurrence as indicat ed by answers fr om growers 

was, however , maximum in case of nema t odes wi th an average of 8 .82 . The 

moda l va l ue of nemat ode occurrence shows tha t they are a problem 

practica lly every year. During discussions on this po int , beet growe r s 

having nematode infestat i on appea r ed quite empha tic that un l ess they 

fumigat e, nematodes are present in the soil every year. As an a lte rnativ e, 

a r ot a tion wi th beets being pla nt ed on l y one ou t of four or five years 
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was considered necessary. 

As regards losses, in terms of perce ntage reduction in yields per 

acre, nematodes again rank as the number one hazard followed very 

closely by damage from frost. Most growers were highly reluctant and 

appeared to be unsur e about their answers assessing reduction in yields 

by nematodes. 

Labo r Problems 

The high labor requiremen t s of sugar beet production has been 

consider ed one of the most important problems. It has often been 

suggested that the labor situation has prevented improvement in the 

competit ive position of the beet crop. 

Information provided by the sample indicates that on most farms 

family labor is not enough for sugar beet production. Of the growers 

85 percent hired migratory labor , and on an average basis for the entire 

sample, $26. 19 were incurred per acre as labor expense. It was thus 

considered necessary to find out the problems which sugar beet growers 

have to face in hiring temporary migratory labor. 

Tab l e 11 gives a summary of the difficulties mentioned by sample 

growers and their relative imp ortance . The percent.age of grow~rs who 

say that they do not face any difficu lt y with hired labor i s fairly high 

(43 percent). The most important problem mentioned was the l ow quality 

of work. Difficulties of high labor cos t s and procurement ranked next, 

but growers felt them considerably less important than low quality of 

work. The rest of the difficulties are in one way or the other quite 

similar to these three types but are listed independently to show the 

way growers think about them . 



Table 11. Difficu lties encountered by sugar beet growers in hiring 
tempor a ry migr a t ory l abor, Utah, 1965 

31 

Nature of diff icul ty 

Percent of a ll growers 
e ncountering the 

spec ific difficultya 

No difficulty 
Low quality wor k 
Cost l y 
Procuring 
Drink ing and fighting 
Demand more than contract 
Demand transport t o t own t oo of t e n 
No t dependable 
Too much government interference 
Stea ling 
Wants t o hold up wo r k 

.Needs supe rvision 

percent 

43.0 
34 .8 
8.4 
8.3 
3.8 
3.0 
2.0 
2.0 
2.0 

. 8 

.8 

. 8 

aPercentages add up to more than 100 pe rcent because fr equently growers 
me ntioned more than one difficulty. 

Off - Farm Work 

Farme r s us ually s trive to max imi ze return s from t he ir labor. When 

nonfarm emp l oyment possibi lities ex i st, there is a t endency to shi ft 

labor fr om sugar beets t o o ther empl oyment. This can be particularly 

the case with younger opera t ors. In ord e r t o evaluate how f ar sugar 

beet growers consider or find that opportunities exis t for them t o 

increase the va lue pr oductivity of their labor ei ther by part l y or 

complete ly working off-farm, a ll growers in the sample were ques ti oned 

about whethe r they wor ked or planned t o wor k of f-farm . A fairly high 

pe rcent age of fa rme rs (36 percent) indicated that they do. Table 12 

shows t he type of a lternati~e emp l oyment opportunitie s ava ilab l e to 
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these farm operator s with hourly or yearly wage r a t es. 

Table 12. Alternative employment oppor tunities ava ilable to the sample 
suga r beet growers , Utah, 1965 

Nature of employment 

A. 

Suga r facto r y l abor 
Pl ant operator 
Postal l etter carrier 
Ca rpen t er 
Part-time ca ttle feeding 
Equipment assemb ly 
Cone make r at foundary 
Hillfield opera t or 
House mover during winter 
Heavy duty ope r ator 
Ca na l water mas ter 
Farm work 
Making rubber hose 
Utah State Univer sity custodian 

B. 

Private t rucking 
High schoo l teacher 
County commissioner 
Machine shop 
Schoo l bus driver 
Hay ba ling 
Equipmen t assemb l y 
City patro l man 
Mi ll wright 
Chemist a t St. Mi ll 
Machine t es t er 
Carpent er 
Civil Service 
Refr igerator eng ineer at Moroni Feed 

Total 

Percent of a ll 
grower s who can 

or work partly 
off-farm 

perc ent 

6.00 
3.00 
l. 50 
1.50 

.75 

.75 

.75 

.7 5 

.75 

.75 

.75 

.75 

. 75 

. 75 

3.00 
2.30 
1. 50 
1.50 
1.50 

.75 

.75 

.75 

.75 

.75 

.7 5 

. 75 

. 75 

.75 

36 .05 

Hour l y or 
yearly 

wage r a te 
(aver age ) 

dolla rs 

2.05/hour 
3.18/hour 
2.99/hour 
2.25/hour 
1.25/hour 
l. 50/ hour 
3.00/hour 
2 . 76/hour 
2.00/ hour 
3.00/hour 
2.00/ hour 
2 .00/hour 
3.15/hour 
1 .90/hour 

8,500/year 
6 , 550/year 
6,600/year 
5 , 600/year 
4,000/yea r 

600/yea r 
1, 500/year 
4,800/year 
9,200/year 
7,000/year 
6,500/year 
5,000/year 
6,600/ye ar 
3,000/year 
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In order to find out if these opportunities could be a causal factor 

for changes in sugar beet production by att r acting l abor away from the 

farm, growers were further asked if their yearly earnings from off-fa rm 

employment are or could be more than their annual net farm income . In 

response to that question, 69 percent of them (25 percent of the entire 

sample) answered positively. 

Reasons for Planned Increase or Decrease 
in Sugar Beet Acreage 

All farmers in the sample were asked about their plans to plan t 

sugar beets during 1966. About 36 percent of the farmers planned to 

increase their sugar beet acreage, but a little more than 40 had plans 

to decrease with the net result of a 13.65 percent decrease in beet 

acreage over 1965. 

When asked about the reasons in order of importance for planned 

increase in beet acreage, a fairly high percentage (40.4 perce nt) 

indicated field size was the most important reason. A need t o fo llow 

a rotation was given as the number one reason by 15 percent of the 

growers. Abou t 15 percent said that sugar beets are profitable. Need 

for full use of family labor and owned equipment and availabi l ity of 

more land were also given as important reasons by some growers. Field 

size and rotation which figured as most important rea sons are related 

one t o another. Growers mentioning field size as an important reason 

have rotation in their mind s because without need for rotation, field 

size remains unchanged. Put t oge ther, these two reasons were mentioned 

by 55.3 percent of the growers who had plans to increase beet ac r eage. 

Thus it appears that plans to increase sugar beet acr eage are on l y 

incidental because of the necessity of r otating the crop even though 
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the profi t abi l ity aspect influences a fairly high percentage of growers. 

Table 13 provides a summary statement of all the reasons ment i oned by 

growers and ord e r of their importance. 

Table 13. Reasons given for planned increase in sugar beet ac r eage in 
Utah during the year 1966, over 1965 

Reason 

Field size 
Rotation 
Mor e profitable 
Full use of farm labor & equipment 
More l and available 
Beets easier as part-time farmer 
To maintain a ll otment 
Other reason s (12) 

Pe r cent of 47a growers giving a 
s pecifi c reason for the 

planned increase, as numbe r 
1 2 3 

percent per cent percent 

40.4 2.1 0 
14.9 12 .8 2.1 
14 .9 2.1 4.2 
12.5 10.5 2.0 
6.3 6.3 0 
2. 1 0 0 
2.1 0 0 
6.3 21.2 21.2 

a35.6 percent (47 out of 132) planned some increase in the ir sugar beet 
planting for 1966, over 1965. 

When asked about r easons in order of importance about their planned 

decrease in s ugar beet acreage, nematodes s t and as number one rea son 

followed closely by rotation and field size. Again these three rea sons 

ar e very closely related to each other . Need for r ota tion being 

necessitated by nematodes and field size is a reason on l y because of the 

necessity of r otation. These three rea sons put t ogether were mentioned 

by 43.3 percen t of the growers planning t o dec rease the ir beet acreage. 

Importance of dair y feed r anked as next in importance bei ng mentioned 

by 13.2 percent as the most important r eason. Lack of irrigation wa t e r 
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or variabilit y in the amount of water available did not figure as an 

important rea son. Only one person each mentioned them as number one and 

number two reasons. Table 14 provides a summary of all important reasons 

for planned decrease and order of their importance. 

Tab le 14. Reasons given for planned decrease in sugar beet acreage in 
Utah during the yea r 1966, over 1965 

Nematodes 
Rotation 

Reason 

Dairy feed more important 
Field size 
Not enough l and b 
Decrease in al lotment 
Short of family labor 
Not profitable 
Hired labor problem 
Health and age 
Off-farm j ob 
Not sure of spr ing water 
Additional ri sk 
Other reasons (12) 

Percent of 53a growers giving a 
specific reason for the 

planned decrease, as number 
1 2 3 

percent percent percent 

17.0 1.9 0 
15 . 0 3.8 0 
13.2 7 . 6 1.9 
11. 3 0 0 
11.3 7.6 0 
5.7 1.9 0 
7 .6 7 .5 1. 9 
5.7 7.5 0 
1. 9 1 .9 5.7 
1 .9 3.8 1.9 
1. 9 1.9 3.8 
1.9 1.9 0 

0 0 1. 9 
5.7 9.5 1.9 

8 40.2 percent (53 out of 132) growers planned for some decrease in sugar 
bbeet acreage during 1966, over 1965. 

Possible only in case of rent ed allotment being taken away . 

Need f or Expansion in Factors of Production 

In order to identify the factors of production which cou ld be 

res trictive t o expansion in sugar beet acreage and the extent of their 

res trictive influence, growers were asked t o indicate their need for 
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expansion of various fact ors for 5, 10, and 25 percent increase in sugar 

beet acreage. Table 15 provides a summary of their answers. An analysis 

of this table shows that f or a 5 to 10 percent increase in sugar beet 

acreage, only a small percentage of growers need more l abor, capital, 

mach inery, and housing f or labor . Expansion in cropland is needed by 

15 percent of the growers. But for a 25 perce nt increase in beet 

acreage, total cropland, labor, and machinery become restrictive for a 

fairly good percentage of growers. By far the most important restriction 

was cropland, with 56 percent of the grower s indicating that they would 

need to expand farm size if they expanded their beet planting. Capital 

and housing for labor affect only a very small percentage of growers 

even for 25 percentage i ncrease in acreage. 

Table 15. The need for expansion in factors of production in order to 
increase sugar beet production, Utah, 1965 

Factors 

Total cropland in farm 
Labor 
Operating capital 

Perce nt of all growers who will 
need to expand if sugar beet 

acreage was to increase by 
5 10 25 

percent percent percent 

8 15 56 
5 5 19 
1 2 2 

Machinery and equipment 2 3 17 
Housing for labor 1 

Response to Changes in Sugar Beet 
Acreage Allotments and Price 

2 2 

Growers in the sample were as ked what changes they would make in 



their sugar beet acreage assuming specified changes in sugar beet 

allotments and prices. Their re s ponse is shown in Table 16. 

Table 16 . Response to assumed changes in sugar beet al l otments and 
price, Utah, 1965 
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Assumed nature of 
change during 1966 

Percent change 
ove r 1965 

If price decreased 10 percent 
Allotments as growers expect 

(no change in price) 
If allotment increased 10 percen t 

(no change in price) 
If allotment increased 25 percent 

(no change in price) 
If a llotments were free 

(no change in price) 
If allo tment s were free and 

(price increased 10 percent) 

a 
Sugar beets allotment for 1965, 3,743 acres. 
Sugar beets planted during 1965, 3,683 acres. 
Plan for 1966, 3,180 acres. 

percent 

- 45.85 

-13.65 

-26.14 

-12.19 

- 1.90 

+10.53 

Interviews with the growers were conducted during the months of 

February and March, 1966, when they had their sugar beet operation 

already planned based on their expectation of the anticipated a llo t ment. 

All sugar beet growers in the sample were asked how ma ny acr es of 

sugar beets they would plant if they were permitted a 10 percent increase 

in their a llotments over the year 1965. A 10 percent increase does not 

seem to al l ow enough leeway t o those individual beet growers who wan t 

to increase their beet acreage so that planned decreases by other 

growers can be compensated. Answers to this question for the sample as 



a whole indicate that sugar bee t ac reage would decrease by about 

26 percent. 

Sugar beet growers were a l so asked how many acres of sugar beets 

they would plant if they were a llowed an increase of 25 percent ove r 

their 1965 allotments and if a llotments were made free. Answers to 
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these questions indicate about 12 percent and 2 percent decrease 

respectively over 1965 . Based on their expected allo tments, a 13.65 per

cent decrease over 1965 was planned by the sample growers as a whole. 

Price was not mentioned as an important factor for planned increases 

or decreases in sugar beet acreage in Tables 13 and 14. However, 

Table 16 indicates that farmers are quite responsive to assumed price 

changes. A 10 percent assumed decrease in price created a 45.85 percent 

negative change in beet acreage ove r the year 1965 . Further questioning 

indicated that by 1967 the acreage planted to beets would drop by 

70 percent of 1965 figure if price dropped 10 percent. 

In case of assumed 10 percent increase in price and free allotments, 

the beet grower•s response indicated a 10.53 percent positive change in 

beet acreage over 1965. These figures suggest that beet growers may be 

quite sensitive to sugar beet prices. 

Statistical Analysis 

A. Selection and Development of Variables 

In order to test the hypothesis that severa l factors influence 

sugar beet growers in Utah in their decisions to produce sugar beets, 

variables from sample data were stud ied using linear regression 

analysis . The analysis provided information about the importance of 



selected variables in explaining yearly changes in sugar beet acreage. 

The model used was: 

where: 

Y percent change in sugar beet ac r eage from 1964 to 1965. 

x1 percent change in a lfalfa acreage from 1964 t o 1965. 

x2 percent change in ac reage of irrigated barley from 1964 

to 1965. 

x
3 

percent change in acreage of irrigated wheat from 1964 to 

1965 0 

x
4 

percent change in acreage of corn fo r silage from 1964 to 

1965 0 

x5 age of the operator (years). 

x
6 

acres of irrigated cropland operated ( 1965 ). 

x
7 

acres suitable for sugar beets (1965). 

x
8 

per day man hours o f family l abor (1965 ). 

x9 per acre expenditure of hired labor (dollars)( l 965). 
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x
10 

investment in sugar beet machine r y and equipment (d o llars) 

(December, 1965) . 

Dependent variab le, Y 

The dependent variab l e, percent change in sugar beet acreage from 

the year 1964- 1965 was calculated fo r each observation in the samp l e 

fr om the interview schedules. Information was avai l ab l e on acres of 

sugar beets pl anted dur ing the yea r s 1964 and 1965. The diffe r ential 

of 1965 ac r eage minus 1964 acreage was div i ded by 1964 ac r eage and 

mu ltiplied by 100 to get the percentage change. 



Percent change in acreage of alfalfa , 
irrigated barley, irrigated wheat, 
and c orn silage from 1964 to 1965 
(variables x1~2~3~ respectively) 

Forage and grain production on irrigated cropland is imp or tant in 
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Utah. Alfalfa and corn silage a r e importa nt forage crops and irrigated 

barley and wheat are the two most important grain crops. Because of 

their requirement for irrigated land, they compete with sugar beets for 

land, water, and othe r r esources. Information on acres of these crops 

grown during 1964 and 1965 was avai l ab l e from the interview schedules 

and the percentage change between the two years was calculated as in 

case of Y. 

Age of the operator, x
5 

Younger operators may not be well equipped financ ia lly and in 

managerial skills for sugar beet production . On the other hand, older 

farmers who may have enough capita l and experience with sugar beet 

growing may not be anxious to make investments in beet machinery. Also 

physical capacity to cope with sugar bee t labor requirements is expected 

t o decline as their age advances. Age of operator was thu s considered 

t o be a causal factor in decisions to pr oduce more or less beets. Age 

of every grower was rec ord ed at the time of interviewing and was 

available for each observation in the sample. 

Acres of irrigated cropland ope rated 
(1965), x

6 

Size of the farm was considered an important determinant of how 

big a sugar beet operation was possible. Growers with a large acreage 

of irrigated cropland operated should be able to make gr eater changes in 



their beet operation. This information was obta ined from each grower 

in the sample and the data were used as a variab le in the analysis. 

Acres suitable for sugar beets 
(1965), x7 
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All irrigated cropland may not be suitable for growing sugar beets 

even though it may be used for growing ot her crops. Irrigated crop land 

suitable for growing beets during the year 1965 was thus considered as 

another important variable in determining the size of the sugar beet 

operation. Growers were asked how much land out of their total irrigated 

cropland was suitable for growing sugar beets, and the information was 

thus available for each observat ion from the interview schedules. 

Per day man hours of family 
labor (1965), x8 

Family labor ha s always been considered an important determinant 

of the size of sugar beet operation. Each grower in the samp l e was 

asked to indicate the ages of family members who worked on sugar beet 

operations during the year 1965. The following schedule was used to 

conver t the ava ilable family labor into man hours per day for each farm . 

Equivalent 
man hour s 

~ E'er da;t 

16 years or above 10.00 
15 years 8.75 
14 years 7.50 
13 years 6.25 
12 years 5.00 
11 years 3 0 75 
10 years 2.50 
9 year s 1. 25 
8 years or below 0 

The labor of a ful l grown per son of 16 years of age or above was 

considered to be equ i va l ent to 10 man hours per day. For each younger 
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member , a reduction o f o ne-e ighth man e quiva l e nt per year was made . 

To tal man hours f or each fa rm we r e thus calcula t ed. 

Per acre expenditur e o f hired l abor ( 1965) x
9 

Hi storical l y, family l abor has neve r be en enough and hired l abor 

costs have always constituted a co nsiderable s hare of t o tal costs of 

production of sugar bee ts. Studie s co nd ucted by the Utah State 

Unive rsity staff (5) f or the ye ar s 1945, 1951, 1959, and 1963, indica t e 

that hired lab or costs we r e 26 .1, 16.9, 19 . 1, and 16 .6 percent 

re spec tively of the t ota l costs o f production of the crop. 

These cos t s vary for each individual farm depending upo n the amount 

of avai lable fami l y labor a nd owned sugar bee t machi nery and e quipme nt. 

Each grower in the sample was question~d as to the sugar b~~t ope r ations 

pe r formed by hi red l abor during the year 1965, and the per ac r e pay-

men ts made for these operatio ns. Thus, data o n per acre ex pendi t ures 

fo r hired l abor were available fo r each obse rvation in the samp l e ~rom 

inte r v i ew schedule s . 

Investment in suga r b eet ma c hinery and e quipmen t 
(dolla r s) (Decembe r, 1965 ), x

10 

Investme nt in specialized mach ine r y and e quipme nt for sugar beets 

may be an important variable affec ting size of the sugar beet ope r at i ons. 

Owning considerable bee t ma ch inery or lack of it can affect one ' s 

capaci t y to make changes in beet ac r eage. Also , growers with conside rable 

fixed inves tments will wan t t o inc r ea s e beet ac reage t o make full use 

o f the r esour ces and r educe unit costs. 

An inventory of sugar bee t machinery and e quipme nt wa s obtained for 

each grower in the samp l e as o f December 31, 1965 . In orde r t o have a 

unifor m basis of comp a ris on , dollar va lues were plac ed on ea ch invent ory 



item depending upon its age, condi tion, and expected sale price (a 

subjective est imate by the grower). Total dollar figures were treated 

as a variable representing investme nt in sugar beet machinery and 

equipment. 

B. Analysis, Results, and Determination 
of Significant Variables 

The analysis assumed a linear regression model. There were 132 

observations in the study. With 10 independent variables and one 

dependent variable, the degrees of freed om for F-test were 1 and 121 . 

Using these degrees of freedom F- values from the table were 1.32 at 
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25 percent, 2.71 at 10 percent, 3 .92 at 5 percent, 5.02 at 2.5 percent, 

6.84 at l percent, and 7.88 at .5 percent levels of significance. 

Calculated F-values were compared with these values to determine 

significance. 

The program used was stepwise regress ion. The computer output for 

this program showed the order in which the variables fell out of the 

model. Those contributing the least fell out first . The r esu lts of the 

regression equation were: 

y 

F 

796.005 - . 2489Xl 

(0.705) 

.7384X
2 

+ 1.2177X
3

- .2973X
4

- 3 . 174X
5 

(1.014) (1.885) (0.409) (0 . 675) 

+ .0188X
6

- 8.4549X
7 

+ 21.5585X
8

- .0882X
9 

+ .0647x
10 

(1.555) F (0 . 050) (3.16) (12.81) (1 .4 55) 

The values in parentheses under the regression coefficients are 

calculated F-values. The multiple coefficient of determination (R2) for 

the mode l was 28.3 1 percent. 

Simple partial correlation coefficients are presented in Table 17. 

These coefficients are tabulated only for correlation between the 
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dependent and independent var iables, YXi. 

Tab l e 17. Simple partial c orre l a tion coeffic ients, sugar beet study, 
Utah, 1965 

Inde pendent variable 

xl' percent change in alfalfa 
acreage from 1964 t o 1965 

x2' percent change in barley 
ac r eage fr om 1964 t o 1965 

x3' percent change in wheat 
ac r eage from 1964 to 1965 

x
4

, percent change in corn s ilage 
ac r eage from 1964 t o 1965 

x
5

, age of operator 

x
6

, total irr i gated acreage (1965) 

x
7

, acreage suitable for beets (1965) 

x
8

, man hours of fami l y l abor (1965) 

x
9

, hired lab or expense per acre (1965) 

x
10

, machinery and equipment inves tment 
(December, 1965) 

Dependent 
va riab l e 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

Simple partial 
c orr elation 
coefficients 

-.119 

-.039 

.019 

-.090 

- . 074 

. 155 

.383 

.470 

-.175 

.164 

Standard partia l regres sion coe ffi c i ents and the orde r of dropping 

of the indepe nd ent variables from the regre ssion equation are placed in 

Table 18. Figures i n parentheses r e pres ent rank of the sta ndard 

partial regression coefficients. 
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Table 18. Standard partial regression coefficients and order of dropping 
of the independ ent variab l es , sugar beet study, Utah, 1965 

Independent variable 

x l' percent change in alfalfa 
acreage fr om 1964 to 1965 

x2' percent change in barley 
acreage from 1964 to 1965 

x3' percent change in wheat 
acreage from 1964 to 1965 

x4' percent change in corn silage 
acreage from 1964 to 1965 

x5, age of operator 

x
6

, total irrigated acreage (1965) 

x7 , acreage suitable for beets (1965) 

x
8

, man hours of family lab or (1965) 

x9, hired labor expe nse/acre (1965) 

x
10

, machinery and equi pment 
investment (December, 1965 ) 

Standard 
part ia 1 

regression 
coefficient 

-. 0715 (7) 
a 

-. 1595(4 ) 

.2120(3) 

-.0509( 9) 

-. 0647( 8 ) 

.Ol85(l0) 

-.3919( 2 ) 

. 7885 (1) 

-.0983( 5) 

- .0857( 6) 

Order in which 
variables 

dropped out of 
the equation 

8 

2 

3 

9 

10 

5 

6 

aThe numbers in parentheses refer to the rank (magnitude) of each 
bvariable arrayed from one to 10. 

The higher the number the longer the term stayed in the equation. 

Determination of Significance of Va riables 

For purposes of determining the l evel of significance of independent 

variables, calculated F-values, partial correlation coefficients, standard 

partial r egressi on coefficients, a nd the or der of dropping of the 

variables from the e quation in stepwise regression program we re tabulated 



together in Table 19. Eac h variable was analyzed separate l y with the 

help of this data . 

Table 19. Criteria for determining significant ind epe nd e nt variables, 
sugar beet study, Utah, 1965 
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Orde r in wh ich 
Simple Standard variables 

partia l partial dr opped out of 
Inde pendent Ca-lculated correlation regression regression 
variable F coefficient coefficient equation 

xl, percent change in 
a lfa lfa acreage b 
from 1964 to 1965 00.70 5 - .119 - .0715 ( 7) 4c 

x2, percent change in 
barley acreage 

- .1595(4) from 1964 to 1965 01. 014 - .039 

x3' percent change in 
wheat acreage 

.2120( 3) from 1964 to 1965 01.88 5 .01 9 8 

x4, percent change in 
corn si l age acreage 

- . 0509( 9) from 1964 to 1965 00.409 -.090 2 

x5, age of ope r ator 00.675 -. 074 - . 0647( 8) 3 

x6' t otal irrigated 
opera t ed acreage 

. 0185(l0) (1965) 00.050 .155 

x7, acres suitable for 
- .3919( 2) s ugar beets (1965) 03.160 .383 

X8, ma n hours of 
ava ilable famil y 

. 7885( l) l abor /d ay (1965 ) 12. 810a .4 70 10 

x9, pe r acre hired 
labor expense on 

-.0983(S) beets (1965) 01.455 -. 17 5 5 

x l O' inves tment in 
sugar beet 
e quipment 

- .0857( 6) (December, 1965) 01.155 .164 6 

a 
bSignificant F-value when compared with t abu l ar F (X 

005 
= 7 .88. 

Numbe r in parentheses is the rank of coe f fici ent . · 
cThe higher the number the l onger the term stayed in the equation. 
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Perce nt cha nge in a lfa lfa acrea ge 

Ca lcula t ed F-va lue, .705, was not significant even a t Ct .
25 

l eve l . 

The partial cor r e l ation coefficient was .119, which shows that the 

variable has some significance even though the significance is very 

weak. This was als o born ou t by the r ank of standard partia l regression 

coeff i cient which was seventh in compari son t o the ot her nine variab l es} 

and the order of dropping of the variables ou t of the equation which 

was fourth out of 10. The algeb r a ic sign for the partial regression 

coefficient of this variable is nega tive , which indicates that as the 

acreage under a lfa lfa increases, sugar beet acreage decr eases. Bu t 

th is r e l ationship is conc luded t o be not s igniricant. 

Perce nt change in barley acrea ge 

Calcula ted F-value of 1 . 014 was not significant at ex .
25 

l eve l, 

the partial corre l ation coe f ficient is l ow, the rank of the s tanda rd 

partial r egres sion coeff i cient is f ourth, and the ord er of dropping out 

of the e quation was seventh . None of these tests indicate any strong 

significance f or this variable . It was, therefore, conc lud ed that changes 

in acreage of barley do not ha ve any importance for changes in beet 

acr eage. 

Pe r cent change in wheat acr ea ge 

Va lue of calcu l ated F was not s ignificant up t o ex .lO level, but 

was s ignificant at CX .
25 

l eve l . The partial corr elation coeff icie nt 

was ve r y l ow, but the rank of s t anda r d partial r egr ession coefficient is 

third compar ed t o nine other va riab l es, and the or de r of dropping of t he 

variab l e was e ighth . The la s t two criteria and somewhat significant 

F-va lue indica te that the variab l e has some s light signi f i cance . But the 



48 

results of partial correlation coefficient are not consistent with this, 

and a l so the significance be ing shown by positive r es ults is very weak 

to support the conclusion tha t the variable is significant. Acreage 

changes in wheat thus did no t affec t changes in sugar beet acreage. 

Percent change in corn silage acrea ge 

Calcul a ted F-value was not significant even at 0:: .
25 

level, the 

partial corre l ation coefficient was l ow, the standa rd partial correlation 

coefficient r anked ninth as compared with nine other variab l es , and the 

variable dropped at number two out of the r egress ion equation. None of 

the criteria indicate any significance for this variable, and it was 

concluded tha t changes in c orn silage acreage did not influe nce changes 

in sugar bee t acreage. 

Age of the operator 

Age of the ope r ator was fou nd t o be of little imp orta nce in 

explaining changes in sugar beet acreage . The calculated F-value was 

not significant even at ex .25 l evel, the size of the partial correlatli on 

coefficient was small, the standard partial regression coef,ficient ranked 

eighth as compared with nine o thers , and the order of dropping out of the 

variable from the equation was third. 

Total irrigat ed operated acreage 

The calcu lated F-value was no t significant. The partial correlation 

coefficient was in the medium category, but the standard partial r egres 

sion coefficient ranked l ast, and the variable dropped ou t of the 

equation fir s t of all. Total irrigated acreage operated, therefore, was 

not an imp ortant variable in this analysis . 
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Ac r es suitab l e for growing sugar beets 

Ca l cu l ated F- va lue was significant at ex . l level, the partial 

correlation coefficient is high (.383 ), the sta ndard partial r egr ession 

coeff i cient ranked number two as compar ed with nine others, and the 

ord e r of dropping of the variab le ou t of the equation was next to last. 

From these r esult s it was concluded that the variable was significant 

and that suitability of land for growing sugar beets was an important 

dete rminant exp l a ining change of suga r beet acreage. 

Man hours of available f ami l y labor 

The ca l cu l ated F-va l ue was highly significant even a t (X .00
5 

l eve l (12.8 1) , the size of the partia l corre l ation coeffic i e nt was the 

highes t ( . 470), the standard partial r e gression coefficient was ranked 

number one, and t his was t he last variable which stayed in the e quation. 

All c riteria point out for a st rong significance of the variable, and it 

is conc lud ed that the amount of ava ilable famil y labor during sugar beet 

growing season was an imp ortant factor i n exp l a ining change of bee t 

acreage. 

Per acre hired lab or expense on bee t s 

The ca l cu lated F is signif icant at ex .25 level on ly , the partia l 

corr elation coefficient ha s a fai rly high value (-.17 5), but the 

s t andard partial regression coeff i c ient ranked number five whe n compared 

with nine o ther variables, and the variab l e dropped out of the e quation 

at numb er five. The first two criteria indica t e that the variable ha s 

some significance in explaining changes in sugar bee t acreage, but the 

result s are not supported by the last two c riteria. Per acre expense 

on hired l abor was thus no t concluded as an important variab l e. 
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Investment in sugar beet equipment 

The calculated F-value was not signif i cant even at 0::.
25 

level, the 

s i ze of the partial cor relation coe fficient was fairly high (.164), the 

rank of the standar d partia l r e gression coe fficient was fifth, and the 

va riable dropped out of the model at number six. The first and the la st 

two c riteria are contr ary t o and do not provide support for any 

significance t o the variab l e. Investment in sugar beet machinery and 

equipment were thus concluded not to be an important determinant in 

explaining changes in sugar beet acreage . 

C. Results of Statistical Tests 

Two variables, man hours of avai lable family labor during sugar 

beet growing season and suitab l e acreage for growing sugar beets, wer e 

found to be consistently significant by all criteria. They are thus 

considered important variables in explaining changes in sugar beet 

acreage. The rest of the eight variables, which were also t ested, did 

not appear t o be significant from the ana lysis of this study. They were 

changes in acreage of a lfalfa, irrigated barley, irrigated wheat, and 

corn silage crops, and age of th e operator, tota l irrigated cropland, 

per acre expense on hired labor for beets, and dollar investment in 

sugar beet machinery and equipment. 

An additiona l proof that these eight variables were not significant 

was provided by a very small drop (3.74 percent) in the multiple coef fi

cient of determination (R
2

) when i n the stepwise regression program, all 

these variables were dropped from the model . 

Results of the partial intercorrelation coeff icients are presented 

in Table 20. Because most of these coefficients are ver y low, it was 
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not felt necessary to introduce interaction terms in the model. The low 

multiple coefficient of determination (R
2

) fo r the model is under -

standable, because several important factor s like dr ought, weather, etc., 

were not in the model. These va r iables could not be quantified for the 

cross - sectional samp l e data but weigh quite heavi l y in the grower ' s 

decision-making framework as is evidenced from the tabular analysis of 

previous sect i ons. 

Tab l e 20. Par tial intercorrelation between independent variables, 
sugar beet study, Utah, 1965 

Partial Partial 
intercorrelation interc orrelation 

coefficient s coefficient s 

rl.2 . 387 r4 . 5 - .034 
rl.3 .334 r4 . 6 - .083 
rl.4 .121 r4.7 .035 
rl.5 - .084 r4.8 -.032 
rl. 6 -.080 r4 . 9 -.070 
rl. 7 -.087 r4.10 .007 
rl.8 -.108 
rl. 9 .117 r5 .6 -.098 
rl.lO - .053 r5.7 . 022 

r5 .8 - .007 
r2. 3 .861 r5 .9 - .058 
r2.4 . 017 r 5 .10 - . 12 1 
r2 .5 - .047 
r2.6 -.071 r6.7 .247 
r2 .7 -.041 r6.8 .248 
r2.8 - .034 r6.9 .036 
r2.9 .224 r6 . 10 . 128 
r2 .10 - .0 19 

r7 .8 .933 
r3.4 .015 r7.9 -.207 
r3. 5 - .020 r7 . 10 .151 
r3.6 .0 15 
r3.7 - .046 r8.9 - . 200 
r3.8 -.033 r8.10 . 173 
r3. 9 . 194 
r3 .10 -.061 r9 .10 - .054 



(PART II) 

It was hypothesized that major irrigated crop ente r prises compete 

with sugar beets for irrigated land in Utah, and that as per acre 

r ece ipts from these crops go up relative to the receipts f r om sugar 

beets, the ac r eage of sugar beets will decline. Four cr ops: cor n for 

silage, barley, alfalfa, and wheat, which are grown under irrigated 

conditions, were considered important for this pur pose. A least squares 

regression model used was: 

where: 

y yearly acreage of sugar bee ts. 

xl per ac re receipts from corn silage (lagged ). 

x2 pe r acre receipts from irrigated barley (lagged). 

x3 per acre receipts from alfalfa (lagged). 

x4 per acre receipts from irrigated wheat (lagged). 

x5 per acre receipts from suga r beets (lagged). 

Data used in this analysis were for the period 1935-1965. The 

equa tion presented above has suga r beet acreage as the depende nt va riable 

which is consid ered to be the result of production decision affec t ed by 

the per ac r e r ece ipts of the previous year of five ind epend e nt variables 

including sugar beets. The independent variables we re used with a one 

yea r lag because the sugar beet ac r eage decision, which is made before 

or at t he time of pla nt ing, can be affec t e d on ly by the previous yea rs 

receipts from competing crops. 

Further, it was consider ed inappropriate to use the ove r- a ll state 
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figu r es because sugar bee t ac r e age has been concentrated over the ent ire 

period of study in the eight northern a n d cen tral c ounties. It was 

assumed that c hanges in crop ac r e ages mi ght ha ve been happening in the 

r est of the counties in the Sta t e affec ting per ac r e yields a nd r eturns. 

To e liminate the effect of these changes, the analysis was confined only 

to the eight i mpor tant sugar beet growing counties. Acr ea ge and gross 

r eturns data for each county were ava ilable only for census years . 

Ratios were calculated r elating acrea ge a nd receipts f or the e i ght 

counties to the state t otals for ce nsus year s. These ratios were used 

t o generate adjus ted data for this eight -count y area for each yea r 

during t he peri od 1935-1 965. Per acre r e ce ipts for eac h crop were 

c a l cu l ated by dividing acreage figures int o the t ota l receipt s from each 

r espect i ve crop. 

The Variables Used 

The ac r eage under sugar beets r ather than t ons of beets produced 

was taken a s the depe nd e nt va riab l e . It was considered t o provide a 

be tte r est imate of fa rme r s ' intentions r e lative t o sugar beet production . 

The five independent variab l es conside red were: average per ac re 

r eceipts from corn silage, irrigated bar l ey, alfalfa, irrigated whea t, 

and sugar beets. It is r ea li zed that ne t returns per acre from various 

e nte rprises should have a mo r e power f ul influence on the mind of a 

gr ower in shaping his subsequent production decisions as compared t o 

gr oss per acre receipts. It was not possible, however, to ca l cu l a te 

net returns per acre fo r such a long period. The a nalysis, therefore, 

assumed t o tal per acre re ceipts as r ef l ec ting the competitive pos ition 

of these e nterpris es . Just i fication for this assumption was that the 



54 

index numbers of cost rates and prices paid by farmers, weighted by the 

respective percentage cost shares of input structur e of these crops for 

the period 1935-1965, moved up very closely together. A fairly high 

percentage of farm costs are made up of fixed costs . The farmer's main 

interest is to increase his net income for the farm as a whole. This 

can be better served by expanding an enterprise which he lps in spreading 

these fixed costs even though per acre returns over cash costs are not 

increased. This strengthens the view that the use of total receipts per 

acre should be all right for the ana lysis. 

Ana l ysis , Resu lts, and Determination 
of Significant Variables 

The analysis proceeded using stepwise r egression. The computer 

output showed the order in which the variables fe ll out of the model and 

provided the following regression e quation: 

Y = -17.98 + l .OOXl + .l86X2 - .217X
3 

+ .373X
4 

+ 2.61X
5 

F (.655) (.230) (.070 ) (.199) (17.714) 

The values in parentheses under the regression coefficients are 

calculated F- values. The multiple coeff icient of determination (R2 ) for 

the mode l was 85 percent. Also, as part of the computer output, data 

were provided, simple partial corre lati on coeffic i ents, and standard 

partial correlation coefficients which a l ong with the order of dropping 

of the variables out of the equa tion and th e F-test , were used as 

criteria in the determination of significance of the variab l es. These 

criteria are tabulated in Table 21. 



Table 21. Criteria for determining significant indepe nde nt variables, 
sugar beet study, Utah, 1965 
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Order in which 
Simple Standard variables 

partial partia l dropped out 
Independent Calculated corr e l ation regression of regression 
variable F coefficients coe ffi cients equa tion 

xl, per acr e receipts b 
f r om corn silage . 6554 -. 633 .1184 ( 2) 3c 

x2, per acre receipts 
from irrigated 

.1090( 3) barley .22 97 .844 4 

X3, per acre receipts 
-.045(5) f r om alfalfa .0703 . 735 

x~,, per acre receipts 
from irrigated 

.1057( 5) wheat .1992 .748 2 

x5, per acre receipts 
.8548(l) from sugar beets 17 . 7l39a .916 5 

~Significant F- value when compared with tabula r F ~ 005 level, 
Number in parentheses is the rank o f the coefficient : 

cThe order i n which terms dropped from the equation . 

9.48. 

Determination of Significance of Variables 

There were f ive independen t va riab l es and one dependent variable. 

The data used pertained to a 31-year period. This provided l a nd 25 

degrees of freedom for F-test. The tabular F-values using these degrees 

of freedom are: 1 .39 at 25 percent, 2.92 at 10 percent, 4.24 a t 5 per-

cent, 5.69 at 2.5 percent, 7.77 a t l percent, and 9.48 at .5 percent 

l evels of significance. 
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Per acre receipts from corn silage variable 

The simp l e partial correlation coefficient between per acre returns 

from corn silage and sugar beet acreage has a negative sign. This shows 

that high sugar beet acreage has been associated with l ow r ece ipts from 

corn silage and high receipts from corn silage have had the effect of 

reducing acreage in sugar beets. But the variable was not found to be 

significant when subjected to all the four test criteria. Calculated 

F-value was not significant even at (X .
2

S level. 

Per acre receipts from irrigated barley variable 

The calculated F-value was not significant even at 0( .
25 

level. 

The rank of the standard partial regression coefficient was third, and 

the variable dropped out of the equation at number four but with very 

small contribution to the multiple coefficient of determination (R
2

), 

0.3 percent . The size of the simple partial correlation coefficient was 

high because of the overlap among the independent variables. Judging 

from all these criteria , the variable was not found significant and 

the per acre receip ts from irrigated barley were concluded not to be 

affec ting sugar beet acreage. 

Per acre receipts from alfalfa variable 

Rank of the standard partial regression coefficient was last, the 

variable dropped out of the equation at number one, the calculated F

value was not significant even at ex .25 level, and the size of the 

simple partial correlation coefficient was not important because of 

high overlap among the independent variab l es. All the criteria pointed 

ou t that the variable was not significant and thus receipts from alfalfa 

were concluded not to be affecting sugar beet acreage. 



Per acre r eceipt s f r om irrigated wheat variab l e 

None of the test crite ria i ndica ted any significance f or this 

variable. The r ank of the standard partial regress i on coefficient was 

fourth, and the variab l e dropped out of the equation at number t wo. 
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The calcu lated F- value was not significant even at (X . ZS l evel, a nd the 

size of the simple partia l correlat ion coeff icient was no t important 

because of the over l ap. So the pe r acre receipts from irrigated wheat 

were not consider ed as an imp orta nt variable affec ting sugar beet 

acreage . 

Pe r acre receipts from sugar beets var iable 

All the four test criteria showed high significance for this 

var iable. The calculated value ofF was highly significant even at 

(X .OOS leve l . Simple partia l corre l a tion coefficient was the highes t . 

Sta nd ard partial regression coeff i cie nt ranked numbe r one , and the 

var i ab l e did not drop out o f the regress i on equation until the e nd. It 

is thus concluded that per acre receip ts fr om sugar bee ts themselve s ar e 

an important factor influe ncing the sugar bee t acr eage . 

Additiona l Test 

The multiple coefficient of dete rmination (R
2

) for the mode l was 

84.6 percent, but the contribution of t he f our variables was no t f ound 

to be significa nt. Receipts per acre from c orn s ilage , irrigated barley, 

alfa lfa , and irrigated wheat accounted for on ly .73 percent, which 

indicates that these va r iables are no t imp ortant in i nfluencing sugar 

beet acreage. On the o ther hand, rece ipts f r om sugar beets contributed 

83.8 percent t o the multiple coeff icie nt of de terminat ion which indica t es 

its imp ortance in in fluencing the sugar beet acreage. 
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Multico llineari ty 

Table 22 shows that there is considerable interc orre l ation among 

the inde pe nde nt va riab l e, i.e., that they are multic o llinea r. This 

could mean that one or more of the ind ependen t va riables cou l d be 

suppressed . But it wa s interes ting to observe that not only each one 

of the independent variables fou nd insignificant c ontribut ed ver y little 

individually to the multiple coeff icie nt of determinati on (R
2
), but even 

their comb ined contribution was only .73 perce nt . The high values of 

simple partial correlation coeff icients for these variables are only 

because of considerable overlap among them. This led to their rejection 

a s having any explanatory power and to t he conclusion that only x
5

, the 

per acre returns from sugar beets, was an i mportant variable . 

Table 22 . Partial intercorrelations among the independ e nt variab l es, 
sugar beet s tudy, Utah , 1965 

x l Xz x3 x4 xs y 

xl 1.000 -. 737 -.609 - .804 . 718 -.633 

xz 1. 000 .779 .874 .895 .844 

x3 1.000 .840 . 794 .735 

x4 1.000 . 796 .748 

xs 1 . 000 .916 

Autocorrelation of t he Res idual 

The resulting relationship with the only significant variable of 

sugar beet r e turns per acre x
5

, when all othe r variab les dropped out of 
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the equation, was: 

2 
Y = 29.467 + 2.791X

5
; (R ) = 83.8 

A test for autocorrelation indicated that the residuals about the 

regression line were autocorrelated and nonrandom. Predictions from the 

equa tion would be inefficient as a result. 

It was, therefore, necessary to alter the model to make allowance 

for autocorrelation so that the relationship would be satisfactory as 

a predictive equation. Both variab les, Y and x
5

, were transformed by 

the use of an estimated coefficient r of a first order autoregressive 

scheme for the r es iduals (13). The new relationship was obtained first 

by app lying least squares to these transformed variables which provided: 

Y = .192 + .04X~ (a) 

The constant .192 is an estima t e of ()( (1 - r) and the r e lation 

(a) ab ove can be st a t ed in terms of the or iginal variables as: 

Y' = 10.726 + .04Xt 

An autocorrelation test for this model indicated that the residuals 

we r e random and the effect of serial correlation from the or iginal 

va riables was r emoved. But the ca l culated value ofF was smaller than 

the tabular F at C( .OS level with 1 and 27 degrees o f freedom and the 

coefficient of determination was only 12 . 4 percent. The conclusion was 

that the sugar beet r e turns per acre as well do not affect acreage of 

beet s in an important way. 

Results of Statistical Tests 

The conclusion of thi s section is that variations in per acre 

yearly returns from the four crops which were hypothesized as competitive 

with sugar beets do not ha ve any explanatory significance f or variations 
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in yearly sugar beet acreage . These crops are: alfalfa, irrigated 

barley and wheat, and corn for silage . Yea rly per acre receipts from 

sugar beets, however, appear to have some affect on sugar beet acreage . 

When the data were not corrected for autocorrelation of the residuals, 

this variable did not drop out of the equation up to the end . Coef

ficient of determination was high, 83.8 percent. After the data was 

corrected for autocorrelation, it explained about 12.4 percent 

variation in beet acreage. Thus, the variable appears to have some 

importance. 



SUMMARY 

Procedures 

Beet production in Utah has been declining during the past four 

decades creating some doubt relative to the future of the sugar beet 

industry in the State. Thi s study was aimed at ascertaining the reasons 

responsible for farmers ' decisions in pr oducing sugar beets. 

A 10 percent random sample of 132 beet growers was dr awn from a 

list of suga r beet growers. The samp l e was stratified by county. 

Growers in the nine important sugar beet growing counties were interviewed 

to generate data used in this study. Questions were asked pertaining to 

their decisions relative to 1965 planting of beets, plans for 1966, and 

how they would respond to allotment and price changes . Empirical data 

also came from time series information relative to the eight important 

sugar beet growing counties. 

Part I provides analysis of the sample characteristics, and tabu lar 

and regression analysis of the sample data. A section on sample 

character ist ics presents all the pertinent information about the sample 

on a county basis. Box Elder County was the most important county for 

sugar beet production. It has the largest beet acreage and number of 

growers. Average size of the beet operation was l arger than in six 

other important count ies. Only Sanpete and Juab Counties have l arger 

beet operations, but they are relatively less important because of a 

smaller total acreage of beets. 

An analysis relative to grower decis i ons about their beet planting 

in 1965, plans for 1966, and responses to the future price and al l otment 



changes is presented in Tables 7 through 16. This analysis summarizes 

the answers of beet growers to questions asked during the personal 

interviews. 

In the statistical analysis section, percent change in sugar beet 

ac re age from 1964 t o 1965 for the sample data was correlated with 10 

independent variables considered to be influencing the change. The 

c rite ria used for determining the significance of the independent 
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variables were the F-test, value of simple partial correlation coefficients, 

rank of the standard partial regression coefficients, and the order of 

dropping out from the regression equation. 

In Part II, time series data for the period 1935-1965 on yearly 

sugar beet acreage was correlated with per acre returns from irrigated 

alfalfa, barley, wheat, corn for silage, and sugar beets. The analysis 

was confined to eight northern and central sugar beet growing counties. 

The significance of the variables was tested using the same test criteria 

as for sample data. These tests established receipts from sugar beet 

variable as significant. A test for autocorrelation indicated the 

residuals were not rand omly distributed . The data were corrected for 

autocorrelation and the subsequent regression results indicated that 

sugar beet receipts variable was also not statistically significant 

but was of some importance. 

Findings 

The salient findings of the study are: most sugar beet growers 

find sugar beets as their most profitable crop. Major reasons restricting 

expansion of sugar beet acreage are rotation, nematodes, shortage of 

family labor, equipment, water, and land suitable for beet production. 
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The principal reasons for rotation pl ans are to check the ef f ect of 

nematodes and the need f o r forage crops because of the imp ortance o f 

livestock in Utah. Both these reasons are important e nough t o make 

sugar beets in r otation with ot her c r ops a must. The r o tation pattern 

thus appears t o be a deterrent for f l ex ible sugar beet acreage. 

Resul ts of empirical tests appea r t o val idate the generally held 

view tha t a shortage of fami l y labor is a deterrent t o the expansion of 

beet ac r eage . These tests indicate, a ls o, that suit ab ility of land for 

beet cu ltivation has an important influe nce on c hanges o f bee t acreage. 

These considerations also offer an explanation f or a downtrend in 

beet ac r eage in the past. Rising profits from the livest ock industry in 

combina tion with need for r ota tion and labor problems made a shift of 

land away from beets neces sary. This shift seems to have served bette r 

th e fa rme r's main objectives of inc reas ing his returns from the whole 

f arm as a unit, even though sugar beets are more pr of itable th an other 

compet ing c r ops on per ac re returns basis. For the l as t 10 years, 

however, this trend has l eve led off. 

The results of the time series analysis indicate that alfalfa, corn 

si l age, irrigated barley, and wheat c r ops do not compete with sugar bee ts 

on the basis of per acre receipts. The variations in yearly rece ipts 

from sugar beets explain some of the fluctuations in sugar beet acreage. 

But the test indicated tha t the "b" va lue was not significant. The 

conc l usion thus was that variations in suga r beet receipts are not an 

imp ort ant factor in causing variations in sugar beet acreage. This seems 

to be logical in view of the fact that receipts from sugar beets have 

been greater than the competing crops throughout the period of study. 



Acreage a llo t ments do no t allow enough leeway to t hose who wan t to 

expa nd t o compensate for the decreases made by others. On the whol e 

their effect is restrictive t o the expa nsion of suga r beet acr eage. 

Receipt s f r om bee t s i n the past have been high e nough t o maint a in a 

favo r ab l e compe tit ive position for the c r op. The r e sult s of thi s s tud y 

i nd i ca t e that f uture pr ice increases accomp anied by free al l otment s wi l l 

be fa vor able f or expansion of sugar bee t ac reage . 
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