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- JIMPL ICPTIONS OF ENERGY AND ENVIRONMENT UPON
GROWTH IN THE FOOD AND FIBER SECTOR

- by
~Theo F. [roriaks .

This paper'synthesjzes information on the effects of environ-
mental restraints and increased energy costs on prices and quantities
in the food and fiber sector. It looks at how direct impacts on one
commodity lead to sub#equent impacts‘on other commodities,'resulting
in a synergistfc effétt.“The data measuring these effects are
analyzea with the asé%stance of POLYSIM which‘utiiizes eWaétic{ties o
fo-éétimate deviations from a baseline scenario of crop and ]ivesto;k
variables at the farm production level (Ray and Moriék). |
Processing, transpo;tatibn and distribution components of the
‘food and fiber sector also have 1mportant and perhaps critical envir—v
onmental and energy relateo pressures o; retail prices. However,
this paper does not Lrpat tho:e components of the food and fiber s"stem:

Ne]ther does the paper indicate the Tong-term poss1b 11t es of

overcom1ng env1ronmentai rectra1nts and 1ncreas1ng energy €osts.

Environmenta]llmpactS‘

' Envffcnmenta] 1mpact}studies-have'been‘done for a 1arge'number"

~of potentially conéaminént agents affécting food and fiber. These

?tudies usually were'appiied to a specific commodity in a given joca-

tion. legnera1}y the stud{es showed 3itt1einationai 1mpacts;

) The herbicides and“peSticides affecting major cropé used in -
this study are 2,4-D; a1drih' 2,4,5-T andvckIOfdano Reétrictifg‘_
2,4~ D, uced in weed control wou]d have not1ﬂeab1e repercussions on e
/Wn/ﬁ af a4 = W%/
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‘*¥fU S ylelds for feed gra1ns and wheat (Fox) The result of restr1ct- -

fft-ting a]drwn on corn ylelds would be m1n1ma1 (De1vo) Efforts to off- R,

'7fﬁg;set the negat1ve effects of these chem1cal restr1ct1ons would 1ncrease_

'd7t{var1ab1e costs Aiternatlves to 2 ,4- D on feed gra1ns wou]d not1ceab1y‘.:3“"

Jfﬁt.affect varxab?e costs per acre (Fox) The cost 1mpacts of aldran,'

:}1’2 4,5-T, and ch]ordane wouid be sma]l for feed gra1ns and wheat (DeTvo,

»;e:Fox, Jenk1ns) The upper left s1de of Table 1 shows the Natlona11y

'}E*”f'accumulated 1mpacts on y1e1d and var1ab1e product1on costs from re-*”>'

R strrct1ng these 1tems

The env1ronmenta1 1mpacts on 11vestock feed eff1c1ency and

E costs are due to DES and other ant1b1ot1cs at subtherapeut1c leveIs,

:;?ﬂ'waste water runoff and- 11ndane * DES and other ant1b1ot1cs are rou-"'u

“3tg t1ne1y used in mxnute amounts for 1ncreased growth and reduced morta]—v_ S

| '"fsoijty:lnvbeef catt]evand-hogs.‘ The1r 11m1tat1on cou]d decrease feed

"»fefficienCy ~ The change in var1ab]e‘costs,;other-tnan'feed vdue-to-v‘:

'3iff'the1r 11m1tat1on wou]d be sma]l (Gil]iam-et*alv)‘ Reduc1ng waste

‘“jlwater runoff from concentrated reed1ng operat1ons would have tremen- f; o

”'j.»f-dous cost wmpacts on’ sma]l producers, however, current regu]at1ons

'apply only to ]arge producers--] OOO beef an1mals, 2 500 hogs and

b"‘a-4700 dalry COWS. Est1mates on nonfeed var1ab1e costs, 1n the lower :.'~ e

'fleft of Tab]e 1, wou]d be more near]y representat1ve of 50—60 cow :{'

"'daxry herds and 200- 300 hogs (House of. Rep)

Energy Impacts

Est1mat1ng energy consequences on costs in agrtculture 1s com- o

'..plex and there 1s a great deal of confuston regard1ng appropr1ate con-};_,'.

"~sparxsons, Some use k1localor1e output/kx]oca]or1e of foss11 fue] .}:' '




Table 1-—WOrk1ng est1mates of the 1mpacts on output per un1t of 1nput“<
and costs due to env1ronmenta1 restra1nts and energy related |

o cost 1ncreases :

Environmental’ -Y~Energy'r§1ated
__restraintsl/ _  costsé/

i-percent---

7 Output/acre: o

JQ Feed gra1n ‘aﬁfvi  f j; ff zﬁ;§f2'745-f-f”u

Nheat l~ f ;,f j{‘?{7 ”1}"ﬂ;fi¥4;Q5f[; f

51h iVar1abTe costs:ﬁﬁ?f7$S:

et _ |
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f f Output/feed

Beef

= Hogs -
'¥ 7j'Nonfeed varwab]e Ccosts:

 Beef " ';._9;1fogjfjg;“}vlgfs;osf;:? .54 - 288

| '5 Br°‘1erS :f:7 Wf1  5 5*ff7f§ffff15'? 7g  e - 330

"-;vEggsv, '7' ‘;ff§f:?}§i*ﬁfyf}f{{ E+f}}ﬁ}f] 52 - 156
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‘t:s;#Table 1-—Nork1ng est1mates of the 1mpacts on output gﬂr

ILT?, and costs due to env1ronmental restra1nts and energy related

ii;i to a U S. average and calcu]at1n9 changes in y1e1ds and costs for thelﬂzis‘ 

?sfl7year of study

'sl;cost 1tems for crops in 1975 The 20% cost 1ncrease was app11ed to
177ga range in quant1t1es of ‘energy used in ]1vest0ck PTGdUCt?O“ as a

T‘ percentage of nonfeed var1ab1e cost

cost 1ncreases—-Cont1nued

1/ Est1mates were dove1cped by we1ght1nq data from,1mpact stud1es :}Pf}: 5

2/ Est1mates show the 1mpact of a 20% cost 1ncrease on variable RN




input to show the declining efficiency of transformation. Aggre-.

 gating alternative energy sources is hazardous. They are measured

:1,in'differeht uhité, 1$¢mé energy is portab1e;fsome requires‘eXpenSive'}

fiXEd Cbst eQUipmeﬁt, ahd.other kinds are diffitult to handle. Wffh-

out conéideving-joint‘casts and other restrictions, dieée]'s cost 

: effectivehess at today's prices in relatzon to gasollne per horsepOJer'

V‘hour is about 2:1, that for BTU is 1ess-1mpre351ve. The cost effec—
tiveness of naturai»gas in relation to gasoline is about 4:1 per H.P.

i‘houf and 5:1 for BTU's (ERS and Strathmann). The decisfon prob]ém’as
ftc.thch source and how much. to purchasé ;s more difffcu]t than that

  of'a,feéd manufactufer éetermining,thé prchaées of:corn, sdrghum, or.

' 230ybean mea?lbeéauée}of‘the,fixed_capitaliinfTexibiTities. |

-  The cdnséquencés.on variab1e~producfion cosfs for'Crops dué to

an overall 20 norcent cost increase for the b1gh]y energy reiaged items

'Tv’~are shown in the upper r1ght of Table 1 1/ These costs 1tems 1nclude

‘fert111zer, cnem1cals, fue] and 1ubr1cat1on2/ (Krenz) and assume a
constant purchased 1nput mix. In the shortrun fanﬂers can t sh1ft
among energy_sources. In the 1onger run,. the feas1b1lluy of shiftlng
 tofminimum tillage as an energy conservat1on mea§ure 1s limited because
~reduced fuel costs frequently afe offset by:incréased use of herbfcides,j
wﬁich depend on fossil fuels, ahd amp]ifiedvenvironmenfal prdb]éms
t(USDA-OPE)' Consequently, it was assumed that over the next f1ve years,'
;farmers w111 have little opportunwty to substitute other inputs for,v
. .those depenoent on fossllﬂfueis. The data show corn and cotton vari-
able costé would rise substahtia}]y as énergy related input prices-iﬁ-'
: crease’by 20 percent.*'wﬁeat‘costs also wou]d rise percept{bly bﬁt" .

"'soybéans would be somewhat less affeéted.



-

.
‘The changes on nonfeed variable cbsts for livestock commodities .
: are‘sﬁown in the lower right of Table 1. - The low end of the ranges
ére_ERS estimates which include gasoline, diesel, and LPG used in
;1ive$tock production.. The high valués at the upper-end'of the rahgé
| a1$o‘inc1ude natural gas and electricity. These are‘Caiifornia State
estimates (Cervinka)vexcept for turkeyé which are from a large privafe
firm fn Minnesota. The‘upperAehds of the range are 1;5-5 times those
of the 1ower end.3/ Howe?er, the sensitivity on farm incomevor food
' costs may bebminima1 because on]y 21 percent»of the fﬁel used in farm

production in 1973 was used‘f0r>11vestock (ERS, p. 23),

POLYSIM Results

POLYSIM was used to estimate the intercbmmodity impacts of the
»envfronmental constraints andkenergy‘rélated cost increases at the
“rates shown in Table 1. Thistimulatidﬁ'modél'estimates deviations
frbm a base scenarfo of supply; utilization, prices, income, and;costs ;
of méjor crop and vaestock commodities;“ In preparing POLYSiM,.the
base scenario vériab1é'costs‘per acre and nonfeed costs per pound weré
altered to represent‘tﬁe impacts of immediate environmental restraints;
and two scenarios about periodic energy related %nput bost increases of
10 and 20 percent per year. Since fafmer's deci%ions on acreage and |
'purchaséd inp&ts are affected by general cost éhanges, the résu]ts df
energy price rises were added to the index for production items, interest,
taxes, and wage rates echuding_feed and'feeder 1ivestock.§/ The out-
put per unit of input variables for feed grains, wheat, beef;'and hogsbi
‘were also subjected to reduced technologyf: An operating rule, included

- for each crop, specified that variable production expenses must be less



'ﬁ;f;; than a spec1f1ed percentage of lagged cash rece1pt5 5/ Th15 Operat-v‘aa;;fh’: i
- 7dhbf1ng rule was necessary because 1f farmers d1d not curta11 purchased |

{71nputs productwon expenses would surpass cash rece1pts It was pos-;»~-" N
' :n’tulatedthatcurtallment of purchased 1nputs wou]d reduce yaelds as -

‘*x]f.we]] as per acre coscs

The model showed that 20 percent per year energy cost 1ncreases

 could have a sharp]y depress1ng economic stress on y1e1d Of mOSt CrOPS -;-'

- %~as shown 1n Tab1e 2 Crop pr1ces COUTd PUSh sharp]y h1gher bUt thTS
v':ewould not be comp]ete]y carr*ed through tp cash rece1pts as quant1ty
'drydemanded wou]d be down 6/ L1vestock product1on cou]d be off and pr1ces |
:*f'would rxse substant1a]ly, espec1a]1y for the graxn dependent var1et1es
h{:ihESUCh as PO?k br011ers, turkeys, and. eggs Consumer expend1tures wou]d.r;.ff;d‘

":be up a couple of percent but net farm 1ncome wou]d fa]] off by a third.

k3

1*_ Energy cost 1ncreases of only one-ha]f those above wou]d have 51g?df?‘uah

‘mg-t;fvn1f1cantly 1ess of a depress1ng econ0m1c stress on y1e1d Crop pr1cesyylff}f;ff

':icf}:would be 1/2 to 2/3 as strong, and 11vestock product1on wou]d be some-“ir'if7d
:'what better There wou]d be a s]1ght1y sma]ler 1mpact on consumer |

o expend1tures but net farn 1ncome cou]d st111 be off by over 15 percent;ﬁfaf

P ]
g

o Conc]us1on o

The 1mpact of 10 20 percent per year cost 1ncreases for energy

se&;treia.ed,wnputs on pr1ces and quant1t1es of maJor crops great]y surpasses

‘iﬁ_f'those assocaated thh env1ronmenta1 restra1nts In response to the |
'ffr'econom1c stress of 1ncreas1ng energy re]ated costs farmers may. curta1l T
'fﬂf-fert111zer, 1rr1gat1on cu1t1vat10n, pest1c1des and herb1c1des due to Sia

’4fhfthe squeeze on farm income and ]ead to sharp1y dec11n1ng yields




T P SR ' Donest1c : Y
cItem .+ Acreage :  VYield = : Productwon i Use - ¢ Export ' : Price .

: ‘-....Percent_-_':t'_ vv . ST

"‘vlfbfop Iﬁpacts: 7

1”*V!;f,Feed gralns o iaaz to -2. 4 -9.7 to -14.8 -10.8 to -16.8 -9.1 to -14.4 -13.2 to -21.0 27 to 42

- Cotton .‘.y | ,,.2-1 5 to -1 8 -2;7]tb;-]3.9‘4f-4.3vtd ;1s;si;f1tzg;o;,;z;7..,-1 3 to -2 8 sftoflz,« |

'si}uL1vestock Impacts

,y;_ #h¥H0gs : _w‘i_ _ V§:  | ‘, ,‘ ;>y}¥;  v‘-;  : >; :i?3’7 to ‘6,]1,;.
oS i aaw -2 to5
i w? Br0i]ér§Hit sff{ ; '£:i‘isl  :lpff {J;'f;; i%$,;3;4 to ‘—5 6 .

is: LxTurkeys : o '»; .  ,”t'»‘u ;1f' | } ,”;: Ef3.0>t0,‘f4.91 ,

N o N w o o vffg

CEgs o+ a3t 20

“;wheat e f”i. 6 t0 =7 122 to -16.6 -11.5 to -16.8 6.8 to ~10.9 -5, 8 to -10.4 40 to65
.j:SOybeans Akt -7 8 -5to <13 -51to -9.0 -5.2t0 -9.2 -4, 8to -8.6 10t018

to9
to‘]4  E

to1l
t'ql10:'fvv;
to12

L »M11k R "’ - ‘¢iff - ," "v,;_-;iffo.“ 3  .:1.,f.' ,:’, S l1to2

o 1/ The 1mpacts of 10% energy cost 1ncreases on crops and low requ1rements for 11vestock are on thes;

'*'»?fhleft of each co]umn set The 1mpacts of 20% energy cost 1ncreases on crops and h1gh requ1rements forfgf; V |

xvff.]1vestock are on the r1ght



The stress on net farm income- 1nd1cates that somethxng W111
‘».'have towbend The pressures for adJustment may reduce the demand forff,
-purchased farm 1nputs, and cause a soften1ng in the prlce r1se of i"“

',energy re1ated 1tems The econom1c pressures may also prov1de 1ncen-; _

’db‘tlves for farmers to 1mprove management pract1ces such that these

'd1nputs are. used more eff1c1ent1y Th1s study shows the 1mportance of o

' research on the dec1swon framework for purchased farm 1nputs and 1ts _,‘5

: eff1c1ency of use. Such 1nformat1on can be summar1zed 1n a]ternat1ve. =

} ycrop and l1vestock budgets These data for both quant1t1es and pr1ces-;s

fvare an 1mportant underp1nn1ng for an 1ntegrated analys1s

Interre]at10nsh1ps among commod1t1es represented in th1s study'mfljbf

: by e]ast1c1t1es, are a]so 1mportant S1nce e]ast1c1t1es represent

B decwslon makers behav1ora1 response, research is needed on how elas-

.vfes”'t1c1t1es vary 1n relation to the econom1c stress For-env1ronnenta1 §¥r”’

| "jtand energy po]1cy dec1s1on mak1ng, the results need to 1nc1ude ‘the- ef-.a-»‘

"’fects on- reta11 prices due to the1r 1mpacts 1n the proce351ng, trans- -
- portat1on and d1str1but1on components w1th over half of the consumers
e food do]]ar 901ng to the farm reta1l spread these components cannot t;"

‘ d’be 1gnored




LU

 foomiOTES
. ?: Théo'F; Morfak_is an'agricultufél economist with the Commodity
Prbgram and Policy Ana]ysié.area; CED, ERS. Comments by'George*Rogers
(CED—ERS), and'John'Schaub (NRED-ERS) and Daryll Ray (Oklahoma State
Univ.) were very helpful. |
'_i/ In a recent delphi exercise done at USDA, the moda]'probability
. for tripling energy-prices within a single year by 1985”was‘40 per-
'.'cént,_the range was 0-50 percent. ' |
,\g/ in cotton, 50 pefcent of the gfnning éosﬁ'was also assumed to be -
energy related. | o
;§/_ There are_substantia] opportuniéieS'for energy conservation
_ through'tightening management practices.b
4/ ,Sincé-37.5 percent of theiindex is énergy related, it was in-
Creaséd by 3.75 for each 10 percent change'in energy costs.
-5/ Cost andACash recefpt data for11967—72 jndicated the maximum:of
thisvpercenf for corn as 82, wheat-46, soybeans-33 éhd cotton-107.
This stddy uséd the proportibns .8-corn, .5-wheat, .6—$oybean$ and
- 1.0-cotton. |
| 6/ Mo allowance was made for shifting demand bécause of changes in
consumer. income thch could result in the economy from higher cost

eneragy.
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