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The role of ~gerial coordination with respect to response to 

price changes has increased_in the 1970's. This paper presents a repre

sentative farm organization analysis with emphasis on price changes that 

have-affected enterprises in the Southern Piedmont. Correct price ex

pectations yield substantially higher profits and fewer beef animals. 
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BEEF AND OTHER ENTERPRISE ADJUSTMENTS IN THE SOUTHERN PIEDMONT:. 
A CONSIDERATION OF MANAGERIAL RESPONSE TO CP',ANGillG 

PRICE RELATIONSHIPS 

by 

Neil R~ Martin, Jr.:, James 0. Wise, arid 

Introductio~· 

t',r',_..· · 

. Agriculture. has experienced rathiar drast:i<! price chattge,~ in the 1970's •. 

. <From 1970-197~; the· average annual index of prices received by £:armers for> 

,· all products rose from.110 :to 172 while the average annual :.~ridex'of prices 

• '.:paid.for. items: used i~ p:roductiOn :i.ricreas,ed·from.110. to 146 ·(U.S. Department' 

'of Agriculture}. 'In' 1974; the latter continued to. increase fro~ 156 on 

,December·.15;·.·· 1973,. to' '184 ori December:.'15, 19]4/ ,while price~· re.ceived 
\.' .. 

>:by· t~~ 'i armers decreased during thi;: perio~, ~r,om 185 t~ 17! ; (u'~ s·~ .. Department · · .. ·· 

., of .Agriculture)~ 'tn addit:io~to these aggr~gate changes!> consicierable. '',' 
·.· .. :.:· 

rela.t:iv~· chattge'.s have 'o~euii-~d in prices of outputs 'arid inputs.,i \: ''Beef 
(' _.;:. . ,• . 

·\;cattle prices havebee~::·6n~···~f. t:he most ·~a~i~bi~.· prices during ,t~is' 
-:, .. ;-._,:,,..:,,· 

/ \ 'iper:i.od increa,s.ing ft9m:$27.10. per hu~dredweight in 1970 t:6 $42.80 'in 

· .. >r'l~;}· and declining to $2i'.6o ori· December 15, 1974 (U. S.: Il~par:tment: of. .. 

. :;,i;iicultur~). Shi.ftfi;: iri relative input p~~~e·s :~iso oCiu~red in resp,ortse '' 

to.the well publici~ed changes in energy prices.· 
. ' 

/ From a productio~ economics perspective, these price changes irtcre~sed .· .. 

'·the importance of the managerial role of coordination~ which µeadydefines· 
. . : . . . 

as. fonnulatiiig expec.tation~ and impleme~ting production' plans c~n~istertt . 

wit~ these expectations (pp. 465-566) .. In.particular, the managerial 
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responses to price changes have been of increasing importance, surp~ssing .· 

the. primary importance of responses.to changes in production technology 
. . . . . 

in earlier p~riods_(B:r'adford & Johnson, 1?.20)~ This paper considers 

. . 

the managerial role in enterprise, organiza.tion as. a response, .. to, the 
.,, •' .. 

price changes which- have been occurring. in the 1970' s ... ·· A, linear pro-
.· .. ·:· - . ., ; . · ... · 

gramming model wa~ used to estimate returns and optimunr ~nterpr:i~e · 
. \. , .··•····· .. ·., · ..... · .· o, ·- ·. ·•· 1.l ·'· .· · . 

. o:rgatiizitions for ~ r~p~~sentative farm iri, t:h~.'$outhern Piedmont-:--, wit;h 
· i.,. 

·; ''· . ·.: '. 

/prices and co~ts· for,b~th 1974 and .. the;_early, 1'970's.- Analyses,'were also 

, ~acie of: th~ ~ffects of ;~ttial adJustments, t6 price changes 1roikl970 

· 1974. · :~djustmert~s to price expectations be;o~d 1974 · are· e.v:alullt;a}-
. -·. :_-· .. _.:·. ;·,_ .. --< ·:· . ;_, 

The; impact of the· decline in beef prices· on. income .. and optirilum farm.·· 
. . . . 

organization in a diversified farin.i~g:sy~tem;'::d· some i~plica~fo~s for 

• 1futu~e,beef .·production.,)ii'~ ¢g.ns;;i~~ered;.}{'..,:})i·•·· .. •••· 
' ' 

'' ,Th~ linear programming_inq.del of th~'representative fa~ irt 1:h~-- .. ·:· 
·.- : .'._ ,· ' . :.• ' . ,:· .' 

. : ' ; Southern Pied~on~ is a short'.""run p~~fit maximization ·.inod~i of ent~x:prise 

organization. The :~bj~<Sti,;e,funct:i:o~-to ~e maxkized r~fle-cts returns' 
:'· . ·., ·;,::-:··;: .,· .. ', - ·21 ') - . ' 

over·cash expenses.- Activities included.in the model are corn, ~eat, 
. ~ .•. ' ' 

grain. sorghum~·· first. and s~corid · crop ·so;~e~ns:, cotton/ beef . cows~ 

calves finished on winter grazing, stockercaiv~s, farrow.to -finish hog 

· .·. production, and ·finishing hogs. Poultry~ dairying. and other speciality 
. .. . . . . . 

enterprises were excluded because they either.did. not represent general 
.. 

adjustment opportunities or were not typical of f arins in the area. · . 

. ·. Producti.,on coeff;icients in the mod,eL re:flec.t a, high level o,f .·.· . 

management and production efficiency~ Yields. and price aisumpti,ons. ·• 
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for the activities are given in Tables 1 and 2. Other coefficients 

were developed as part of Regional Project {S-,-67) which is concerned 

Fixed. resourc.es. in. the model includ.ed 243 acres of openland of 

which 189 acres were cropland, one man year of resident labor(2500 

hours), a.·tract~r, combine, forage harvester, and a compl:i.mentof 
. . . ,.. . ' . . ' ... 

machinery, and livestock facilities :for pas.ture beef and hog systems. 
. . . . ., .. ·. _)- ;] . . . 

Resident labor could be augmented by hired seasonal labor requirements 

of crop activities. Feed grains could.be bought or sold, but forage 

requirements had to be me·t by the 

. ' ' ' ' 

ent~rprise organization for the representative farm model 
. . 

1970's included three beef production.syst~m~, one hog 

system; six ~raps 

calves, beef yearlings, slaughter cattle,.· 

hogs, cotton, ,wheat; ·soybe~ns, a~d oa:ts Home-grown corn, 

corn silage• provid~d the fe~d for the. livestock activities.·. 
. . ' . ·,_' .·; . 

fescue pasture was the majors~urce~f feed.for the brood 
. . . 

This.· diversified· farm organization 

$18,000 in returns over 

• The.· 197 4 production year represented a. period of· substantial 

·change.in agricultural prices and costs_. The conditions leading to 

and the implications of this period have been am~jortopic of dis~ 

cussionand evaluation for all farming interests~ Pr.ogrammed_results· 

for the representative farm under ~onditions of thel974 production 
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Table L Yield and Price Assumptions,· Representative Southern Piedmont 
Farm Model. 

Item· 

Corn 

Wheat 

Oats 

Grain sorghum 

Soybeans: 
1st crop . 
2nd crop 

v.:~1..t 
.1...1.C..L.U 

per acre 

60 bu. 

50 bu. 

70 bu. 

60 bu. 

bu. 

Senate Committee on Agriculture 
.:,,' .. ' · .. · . ,., '· . •' . 

Price per Unit (~$) -.. 

1970a 1974b 

1.20 3.31 

1.30 3.16 

.70 1.30. 

2.80 

.382 

.226 

: cCalf fi.nishing and stocker activities· in the 1974 production year 
. · required purchase of feeder animals in fall of 1973 when feeder calf 
price was $.503 per pound. ·Calves produced by beef.cow activity in 1974 
were sold in fall. of 1974 at indicated price. 
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Table 2. Input Price Assumptions, Representative Southern Piedmont Farm 
Model. 

Item 

Corn 
Wheat 
Soybeans 
Cotton 
Oats 

Lime 
5-10-15 
4-12-12 
0-10-20 

. Ammonium nitrate 

Unit 

Seeds 

lb. 
bu. 
bu. 
lb. 
bu. 

Fertilizer 

ton 
ton 
ton 
ton 
lb. of N • 

Feeds 

Cottonseed meal cwt. 
Hog supplement (including 
salt and minerals) ton 
Pig starter (including 
salt and minerals) ton 

.. Salt and minerals cwt. 

Ginning cotton 
Seasonal hired labor 
Interest on ope.rating 
capital 

Other 

• bale 
hr. 

% 

Price per Unit ($) 

1970a 1974b 

.25 
3.25 
5.40 

.20 
1. 75 

9.00 
42.00 
40.00 
40.00 

.085 

4.80 

102.00 

122.00 
.2.05 

15.00 
1.75 

8 

.48 
8.00 

10.00 
• 39 

3.50 

13.00 
90.00 
81.00 
80.00 

.227 

8.97 

220.00 

170.00 
2.75 

25.00 
2.00 

9.5 

b U. S. Senate Committee on Agriculture and Forestry. 



Table 3. Optimum Farm Organizations, Representative Southern 
Piedmont Farm Model, l970 and 1974.Prices. 

Price Situation 
Itei:n .Unit 1970 1974 · 

Income $ 18,090 38,187 

Cotton Acres 15.0 0 
Wheat Acres· 27.0 143.8 
Corn Acres 29.6 32 •. 5 
Soybeans Acres 0 111.3 
Oats - Soybeans Acres 64.4 · 0 
Oats Acres· 29.6 . 32.5 

" 

Stockers . Head.·.·· 44.3 o· 
Feeder Calves -
•·· Winter Grazing Head 26.8 0 
Beef Cow-Calf Head 52.4 O· 

:Fescue Acres 112.1 0 
·Corn Silage Acres 13.4 0 

Buy Corn Bushels 0 0 
.Buy· Oats Bushels 0 411.0 

. Fed Pigs· Number 0 0: 
>sows Number 10.3 

" 

13.4 

-·~-

6. 
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-<:e::::::ded a basis for evaluation of 
adjustments in the Southern Piedmont. 
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beef and related enterprise 

Unrestricted 1974 results for the representative farm are more 

highly specialized than the optimum 1970 results {Table 3). Beef cattle 

enterprises and cotton were excluded from the.optimum organization. 

Specializing in wheat, soybeans, oats, corn, and hogs, this farm plan would 

haye returned $38,000 above cash expense which is over twice as much income 

available from the optimum. 1970 situation. This result reflects perfect- · 

correct price expectations and would not be expected to be achieved •. · 

· However, it does serve as a benchmark to measure potential managerial 

returns in relation to no response or partial adjustment in production 

plans to pricechanges in 1974. 

analysis assuming no response to the 1974 price...;.cost changes was 

forcing the 1970 optimum enterprises on the 1974 price--:cost 

Returns above cash expense for this solution were $19,338, 

than the optimal 

optimal 1974 

The analysis of partial.adjustments recognizes 

the 1974production year, farmers.in the Piedmont could have reasonably 

'anticipated· favorable returns from. cotton and beef cow .activities. In 

·view of this fact plus the fact that beef cow herds are a relatively• 

inflexible enterprise, a 1974 farm organization was computed with 

requirements that cotton and beef cow activities be maintained at the 

1970 . 1 . ·1 3/ I ·.h. . . . b h . optimum eve s .~ ·. n t 1s situation returns a ove cas . expenses 

were $29,644, almost 23 percent less than the full optimal adjustment 

(Table 4). Although a more diversified organization.than the 1974 

·. optimum results, the partial adjustment solution excluded beef stocker 



' ' 

.·,,,.···_: ... 

8 

Table 4. Farm Organizations Representing Partial and No Adjustment to 
1970-1974 Price Changes, Representative Southern Piedmont Farm 
Model. 

Partial AdjustmentsY 
No Cotton and Cmvs 

Item Unit Adjustment Cows Fixed ·Fixed 

Income $ .19,338 29,644' 31,745 

. Cotton Acres 15.0* 15.0* 0 
Wheat Acres 27.0* 117.0 118.7 
Corn Acres . .29.6* . · 23.3 6.7 
Soybeans Acres .o' 72.7. 106.0 
Oats - Soybeans · Acres 64.4* 0 0 

· Oats ·.Acres 29'.6* 0 0 

Stockers Head 44.3* 0 0 
Feeder Calves -
Winter Grazing Head 26.8* 0 0 

Beef Cow-Calf Head 52.4* 52.4*' 52.4* 

Fescue Acres. 112.0* 91.1 91.1 
Corn Silage · Acres 13.4* ', 6. 0 . 6.0 

Buy Corn 'Bu~hels 0 158.2 1,081.7 
Buy Oats Bushels 0 328.4 ·, 313.2 

Fed ·Pigs .. Number ' .(}', 0 0 
Sows Number 10.3* 10.7 10.2 

* Activity levels forced in solution at this level. 

a/Sp~cified enterprises were·fixed at their 1970 optimum,levels •. 

; 



9 

and beef calves on winter grazing systems which were included in the 1970 

optimum organization. 

A second partial adjustment consisted of holding only the beef cow

.calf .enterprise at itsl970 optimum level. This stiuation resulted in a 

return above cash expenses of $31,745, which was about 64 percent higher 

than the no response results, but st:i,11 $6,442 lower than the optimum 

.situation. As expected, except for the beef cows, this organization 

contains· th_e same enterprises as the 1974 optimum situation (the 
. . 

difference being that the quantities of wheat, soybeans, corn and hogs 

are all reduced) . 

. · , The above re~ults show ·that reduction in profits from either no 

,change or a partial adjustment in enterprise organization in response 

changes,3.re limited with a diversified farm organization. 
; '. . . . . ,. . ' . ·, .· 

not specifically studied, a specialized beef farmer would have 

losses from the · above price changes. Tn the case of the 
. . . . ' . . 

\organizations-in the model, the rather favorable crop and swine. prices 
. •' ' 

utilization of home-grown forages fo; beef feed permitted a 

higherincome.'than the 1970. optimw._ 
. . .' ' ' :., . ,. . ' .. ' 

Although beef _.cow-'calf and cotton were considered as .. favorable· 

\~µterprises prior to the 1974 production year, plans for the 1975 pro-

du~tion season were made with expectations that inclusion of these enter-

prises would mean lower.net ca.sh returns. ·However, with a depressed 

cattle market resulting in.low liquidation value of cow herds and/or 
. . 

continued optimism for long run beef prices, most farmers kept ~r even 

increased their beef cow herds. Furthermore,.the unfavor-able returns 

to 1974 calf finishing and stocker activities caused by.the high 1973 
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fall calf price were.no longer expected. Adjustments to these conditions 

were analyzed by.studying a partial and an optimal adjustment to price 

expectations at the end of 1974. 

With the end of 1974 prices and costs and a restriction that beef 

cows be greater than or·equal to 52.4 .head (the optimal 1970 level) 

results for the representative farm would return $35,232 above cash . 

expense (Table 5). Along with beef cow'-calf production, calves finished 

on winter grazing, fed pigs, :wheat, soybeans, corn silage, and fescue :' 

pasture were included in this solution. 

An unrestrained end of 1974 price-cost solution included no beef 

cows and slightly less fed pigs, but increased calves on.winter grazing, 

wheat, and soybeans activity levels. This solution returned $6,000 more 

than when 52 beef cows were forced into the organization for 1974-1975 

(Table 5). Thus, the inclusion of the 1970 level of beef cows reduced 

net returns by$115 per.cow in one production season. This analysis 

indicates greatly increased pressure on farniersto reduce or atleast 

stabilize their beef cow herds. If farmers in general reduced beef. 

- cows, a more balanced beef price pattern could be expected. However, 

a parametric programminganalysis of the model indicated that a calf 
' . . 

price of $.55 per poundwould be required to introduce beef cows into 

the optimal farm organization. At this price 20 cows would be included 

in.the organization along with sows, wheat and soybeans. Thus, even at this. 

unlikely high price for calves less than one-half the number of cows would 

' be profitable in comparison to the 1970 optimum. Adjustments of the 

magnitude implied have a very low probability of. occurrence in reality 

and thus continued low returns to the beef industry can be expected. 
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Table 5. Farm Organizations for 1975 Representing Partial and Optimum 
Adjustments to End of 1974 Prices and Costs, Representative 
Southern Piedmont Farm ModeL 

Partial Optimum 
Item Unit Adjustment Adjustment 

Income $ 35,232 41,237 

Cotton· Acres 0 0 
Wheat Acres 111.5 119.0 
·Corn Acres 0 0 
Soybeans Acres 88.3 102.1 
Oats - Soybeans Acres 0 .:;O 

· .Oats Acres 0 0 

Stocker Head 0 0 
Feeder Calves -
Winter Grazing Head 68.0 109.9 

Beef Cow-Calf Head 52.4* 0 

Fescue ' Acres 95.7 71.6 
Corn Silage Acres 23.2 16.8 

Buy Corn Bushels 2,313.1 2,136.5 
Buy Oats Bushels 0 0 

Fed Pigs Number 304.4 28i.l 
Sows Number 0 0 

* Activity level forced in solution at this level. 
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Summary 

This paper: investigated the effects on a representative Southern 

Piedmont farm of optimal and partial responses to the rather drastic 

price and cost changes that occured in 1974. Emphasis was given to 

the beef enterprise and other enterprises usually related to beef. 

Results of the analysis show that the managerial role in a price 

volatile situation is extremely critical to the maintenance or 

improvement of income. 1ncomplete or no response t.o the. price changes 

resulted in significant losses in income (the extreme being $18,849, or 

over half of the optimum). 

Further results.of the analysis indicated that the cost.of making 

a wrong response to price changes are modified by a diversified farm 

organization. The price changes that occured in 1974 resulted in 

decreased profits or losses to beef enterprises yet overall farm· 

income to the model farm was slightly increased by the inclusion of 

cash crops and swine~ Also evident in this analysis was the cost of 

maintain.ing an inflexible organization. The forcing of beef cows 

into the model situations (all other enterprises responsive to price) 

resulted in decreased returns in all cases,. 

The analysis indicated, over all of the price situations studied, 

that optimum responses involved eliminating the beef cow-calf enterprise 

and decreasing other beef activities. Such a response by farmers in 

general has a low likelihood of occurrence because of the non-pecuniary 

and otherwise inflexible nature of beef enterprises. Adjustments of the 

magnitude suggested in this analysis have a low p:tobabil:i.ty of-occurrence 

and thus low returns to the beef industry can be expected to continue. 
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Finally, these results suggest a reorientation of farm management 

research and extension. With the current price instability, the forme1; 

emphasis on adjustment to technological change has decreasing 
. . 

_relevance to farm managers as compared.to adjustment to price changes. 

Particular areas of research and extensiort·which this research·suggests 

includes-formulation.of price expectations, and methods for increasing 

flexibility and diversification in farm organization • 

r 
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Footnotes 

Neil R. Martin, Jr. is an .Agricultural Economist with the 

Commodity Economics Division, Economic Research Service, USDA, 

James 0. Wise is an Associate Professor of Agricultural Economics, 

and Wesley N. Musser is an Assistant Professor of Agricultural 

Economics at the University of Georgia, at Athens. 

,-.!./southern Piedmont for this paper is defined as the Piedmont 

Area of Alabama, Georgia and South Carolina. 
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];_/Cash expenses as used in this analysis includes: seed, fertilizer 

and lime, pesticides and herbicides, tractor and equipment operating 

and repair costs, interest on operating capital, feed, veterinary, 

marketing and transportation, grinding and mixing feed and miscellaneous 

expenses. 

:]_/Other studies have shown that farm operators are not completely 

income motivated with respect to the beef enterprise. For example, 

Musser et.al. demonstrated that the beef enterprise occupies an 

honorific position in the farm organization. Further, Allison reports 

that a sizeable portion of farmers'in Georgia have increased their 

beef herds because of "psychological" factors (p. 24). 


