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IMPLICATIONS OF ENERGY AND ENVIRONMENT UPON 
GROWTH IN THE FOOD AND FIBER SECTOR 

by 

Theo F.l!;::_,riak* 

This paper synthesizes information on the effects of environ­

rnental restraints and increased energy costs on prices and quantities 

in the food and fiber sector. It looks at how direct impacts on -0ne 

commodity lead to subsequent impacts on other corrnnodities, resulting 

in a synergistic effe~t. The data measuring these effects are 

analyzed with the assistance of POLYSIM which utilizes elasticities 

to estimate deviations from a baseline scenario of crop and livestock 

variables at the fann production level (Ray and Moriak). 

Proce~sing, transportation and distribution components of the 

food and fiber sector also have important and perhaps critical envir­

onmental and energy related pressures on retai1 prices. However, 

this paper does not treat those components of the food and fiber system. 

Neither does the paper indicate the long-term possibilities of 

overcoming environmental restraints and increasing energy costs. 

Environmental Impacts 

Envircnmental impact studies have been done for a large Qumber 

of potentially contaminant agents affecting food and fiber. These 

studies usua 11y i-iere applied to a specific commodity in a given loca-

tion. Generally the studies showed 1 ittle tlat·i ona l impacts. 

The herbicides and pesticides affecting major crops used in 

this study are 2,4-D; aldrin; 2,4,5-T and chlordane. Restricting 

2,4-0, used "in weed control,vmu1dhave noticeable repercussions on 
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u.-s: yields f0r feed grains and wheat (Fox), Th~ resul't of .-;~st;ict.: 
,' 

fog aldrfo on corn yields would be minima i (Del vol, .· Efforts to off~ 

_·_-_· ·. '::. set the negative effects of these chemical restrictions would increase 

.· .. -~arlable. costs .. Alternatives.to 2,4-0 °0n.·feed grains.would noticeibly_ .·· . 
. :. .. . . ·. . .. · .. : ... 

··.--· .. affect variable costs per acre'(Fox). ·•·Th~ cost _impa~ts of alclri-n, -

2,4,5-T, and chlordane would be small for feed grains and Wheal (ne·lvo; 

Fox; Je~kins). The upperleft sideofTable l sho~s ~he Nationally 

accumulated impacts qn yield· and vari ab.le. producti~; ~o~ts from re:·.··. 

-• stricting these i terns. 

__ The environmental impacts on livestock feed efficiency, a-~d 

costs are due to DES and other -antibiotics at subtherapeutic ·lev~Js,· 
: . ._. .·· < .- . . 

waste water runoff and linda~e. · DES and other antibiotics are rou.- ·· 

. tinely used in minute amounts for increased' growth and reduced :mo;tal­
.. ity in: beef cattle. and hogs. \Their limitati.on could\ie~reas_e feed 

efficiency. The change. tn '{atfab le costs,: other than feed, due tO . 

. · .. their-limitation would be smal 1 (Gilliam et :a 1.) •. Reducing waste 

.. 'water runoff from concentrated feeding bperations would have tremen~ . 

. dous cost impacts on sma n producers; how~ver, currenf'iegulations .·· 

. apply only to large producers- ~l, 000 be~f animal~, 2: s·oohogs, and· .·· .· . 
,,. 

·. ·. ·.70() dairy cows .. Estimates ~n nonfeed va.rfable ce>sts,,:i.n the l~wer 

. left of Table 1;·wouldbe more nearly representative:6f 50-60 cow 

· dairy herds and 200~300 hogs. (House of. Rep) • 
. . :· .... · ... 
• . ti,· _. ·.: ·; 

Energy Impacts 
~. -~ .. ·. . : .. ; . 

. Estimating energy cons'equences on' costs in agriculture· is; com-

plex and there is a great deal of confus·ionTegarding ;ppropriate. com_;; 

pari.sons. Some use kilocalorie output/kiJocalori.e of tOssil fuel· 
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. ··_·_ Table. l--Working· estimates of the impfcts ··on out~ut per unit• bf i~put· .... · 
. : .-_. . 

and costs dUe. to environmental r~straints and en~rgy related ._· . 

. ·· cost increases _.·· 

Output/acre: 

Feed grain 

Wheat 

. Variable>costs: i .. · ·· 

' . . - . 

. Feed gr~in 

·.-_·.Wheat•···· .. · 
·. •. _.. 

· ·Soybean 

Cotton.•· 

Output/feel: .. 

·Beef.-· 

·. Hogs•·_·. 

Nonfeed variable cos:ts:·· 

-·Beef· 

Hogs 

.· Sheep 

-. Broilers 

· Turkeys 

Eggs• 

Milk 

Environmental•·· 
restraints l/ 

· Energy. r 21ated .. · 
costs-

·._. ;.;-~Percent-~-·._. 

-2.74 

. ·-4.05 
···•.· t. . 

•. -4.·15··. 

>••. ·.72: . 

. - .-.... _ .. _.- :-·.,. _..:, : . :. -~ 

. ·_, -l. 6-.·. 

-1.8 '. 

3.03. 

. · < 5.5 > / .. 
.·18 _· .... 

_..;~: .. · 

. . . . . 

l.5 ·ic 

4.23 

10~8 

·. s.24-

7A8 

• 10.7 

~ .· .54 ·. 2.88 
·, 
it.46 · - . 2.6_6 

1.10 . 1.62 

,96 ... 3,10. 

l.02 ·• 3.90 

. 52 · · - . l.56 :· 

1;54 2,98 

.· Cont inu~ci · .··. 

·• 



·~ and costs due to environmental restraints and eneygy related . 

... cost increases---Continued 

·· l/ Estimates were developed by weighting data frOlil! impact studies 

to a U.$. average,and calculating changes inyields amd costs for the . 

. · year of study. 

2/' Estimates show the fmpact of a 20% cost increas;E? ~~. variable 

cost items for crops. in l975. the 20% co~t increase was applied to> 
.. · . . .... .. ' -

a range. in quantities of. energy used in. livestock productfon· as a .· 

percentage ,of ·nonfeed variable cost./. 



input to show the declining efficiency of transformation. Aggre­

gating alternative er.ergy sources is haza.rdous. They are measured 
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in different units. Some energy is portable, some requires expensive 

fixed cost equipment, and other kinds are difficult to handle. With­

out considering joint costs and other restrictions, diesel's cost 

effectiveness at today's prices in relation to gasoline per horsepower 

hour is about 2:1) that for BTU is less impressive. The cost effec­

tiveness of natural gas in relation to gasoline is about 4:1 per H.P. 

hour and 5:1 for BTU's (ERS and Strathmann). The decision problem as 

to which source and how much. to purchase is more difficult than that 

of a feed manufacturer determining the purchases of corn, sorghum, or 

soybean meal because of the fixed capital i nflexi bil iti es. 

The consequences on variable production costs for crops due to 

an overall 20 percent cost intrease for the highly energy related items 

are shovm in the upper right of Table l ,1/ These costs items include 

fertilizer, chemicals, fuel and lubrication2/ (Krenz) and assume a 

constant purchased input mix. In the shortrun, fanners can't shift 

among energy sources. In the longer run, the feasibility of shifting 

to minimum tillage as an energy conservation measure 1s limited because 

reduced fuel costs frequently are offset by incr~ased use of herbicides, 

which depend on fossil fuels, and amplified environmental problems 

(USDA-OPE). Cons~quently, it was assumed that over the next five years, 

farmers• will have 1 ittl e opportunity to substitute other inputs for 

those dependent on fossil fuels. The data show corn and cotton vari­

able costs would rise substahtially as energy related input prices in-
., 

crease by 20 percent. Wheat costs also would rise perceptibly but 

soybeans would be somewhat less affected. 
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The changes on nonfeed variable costs for livestock cormiodities 

are sho1tm in the 101t1er right of Tab1 e 1. · The 1 ow end of the ranges 

are ERS estimates which include gasoline, diesel, and LPG used in 

.1 ivestock production. The high values at the upper end of the range 

also include natural gas and electricity. These are California State 

estimates {Cervinka) except for turkeys which are from a large private 

firm in Minnesota. The upper ends of the range are 1.5-5 times those 

of the 1 ower end .Y However, the sensitivity on fa rm income or food 

costs may be minimal because only 21 percent of the fuel used in farm 

pr9duction in 1973 was used for livestock (ERS, p. 23). 

POLYSIM Results 

POLYSIM 1;vas used to estimate the intercommodity impacts of the 

environmental constraints and energy related ~ost increases at the 
\ 

rates shown in Table 1. This simulation model estir.iates deviations 

from a base scenario of supply, utilization, prices, income, and costs 

of major crop and livestock commodities. In preparing POLYSiM, the 

base scenario variable costs per acre and nonfeed costs per pound were 

altered to represent the impacts of immediate environmental restraints, 

and two scenarios about periodic energy related input cost increases of 

10 and 20 percent per year. Since farmer's decisions on acreage and 
. . 

purchased inputs are affected by general cost changes, the results of 

energy price rises were added to the index for production items, interest, 

taxes, and wage rates excluding feed and feeder livestock . .!/ The out-

put per unit of input variables for feed grains, ~~eat, beef, and hogs 

were also subjected to reduced technology.· An operating fule, included 

for each crop, specified that. variable production expenses must be less 
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than .a specified percentage of lagged cash receipts. 5/ · 

fog. rule was necessary because . if farmers· did not curtai 1 purchased 

inputs,. production expenses would surpass cash receipts. It was pos­

tulated that curtailment of purchased inputs would reduce yields as 

well as per acre costs. 

The model showed that 20 percent per year energy cost increases 

could have a. sharply depressing economic stress on yield of .most crops 

as shown in Table 2. Crop prices could push sharplyhigber but this· · 

would not be completely carried through tp cash receipts as quantity 

demanded would be down. 6/ Livestock production could be off and prices 

would rise substantially, especially for the grain dependent varieties 

such as pork, broners, turkeys, and eggs. Consumer expenditures would 

beup a couple of percent but net farm income would fall off by a third. 

Energy cost increases of on 1y one-,.hal f those above would ha.ve sig:.. · 

nificantly less of a depressing economic stress on yield.· Crop prices ... 
.. 

would be 1/2 to 2/3 as strong, and livestock production would be some~ 

what better~ There would· be a· slightly small er impact on consumer 

expenditures but net farm income could still be off by over 15 percent. 

Conclusion 

_?,., 
r: ,, 
+ 
'' 

The impact of 10-20 percent per year cost -increases for energy 

-~:?lated- inputs on prices and quantities of major crops 9reatly surpasses 

_those associated with environmental restraints. In response to the 

economic stress of increasing energy related costs farmers may curtail 

fertilizer, irrigation, cultivation, pesticides and herbicides due to 

the squeeze on farm income and lead to sharply declining yields. 
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Crop Impacts: 

Feed grains 

Wheat 

Soybeans 

Cotton 

Livestock . Impacts 

Beef 

Hogs 

Sheep 

Broilers 

Turkeys 

Eggs 

Milk 

. Acreage 
·, . .. . 

. . 
: -1. 2 

. .6 . . 
• 
:-4.6 . . 
:-1. 5 

. . 
: 

to -2.4 

to .... 7 

to -7.8 

to -1.8 

. Yield 

~9.7 to -14.8 

-12.2 to -16.6 

... 5 to .. 1.3 

-2.7 to -13.9 

Production 
Domestic 
· Use 

--.:.Percent---

-10.8 to -16,8 .. 9. 1 to -14.4 

-11. 5 to -16.8 -6.8 to -10. 9 

-5.1 to -9.0 -5.2 to -9.2 

-4.3 to -15.8 -1.2~ .. :to,cc. -2. 7 

-.6 to -1.0 

~3.7 to -6.1 

- .1 to -.2 
~\-~ -3.4 to -5.6 

-3.0 to -4.9 

-1.3 to ~2. l 

- • 1 to ~.3 

Export Price 

-13. 2 to -21.0 27 to 42 

-5.8 to -10.4 40 ·to 65 

-4.8 to -8.6 10 to 18 

-1.3 to -2.8 8 to. 17 

6 to 9 

9 to 14 

3 to 5 

7 to 11 

6 to 10 

7 to 12 

1 to 2 

1J The impacts of 10% energy cost increases on crops and low requirements for livestock are on the 

left of each column set. The impacts of 20% energy cost increases on crops and high requirements for 

livestock are on the right. 

t,S 

J 
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The stress on net fann income indicates that something will 

have to bend. The pressures for adjustme.nt may reduce the demand for 

purchased. farm inputs, and cause a softening in the price rise of 

energy related items. · The economic pressures may also provide ince·n-
1 

tives. for farmers to improve management practices such that these, 

inputs -are used more efficiently. This study shqws the. importance of 

research on the decision frame\-Jork for purchased farm inputs and its 

efficiency of use. Such information can be summarized in alternative 

· crop and 1 ivestock budgets~ These data for both quantities and prices 
; 

are an important underpinning for an integrated analysis. 

• Interrelationships among comm9dities, represented in this study 

by elasticities, are also important. Since elasticities represent 

decision makers' behavioral response·, research is needed on how elas­

ticities vary in relation to. the economic stress. For environmental 

· and energy policy decision making, the results needto include the ef­

fects on retail prices due to their impacts ,in the processing, ,trans­

portation and distribution components. With over half of the consumers' 

food dollar going to thefarm-retai1 spread, these components cannot 

be ignored. 
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FOOTNOTES 

* Theo F. Moriak is an agricultural economist with the Commodity 

Program and Policy Analysis area, CED, ERS. Comments by George Rog·ers 

(CED-ERS), and John Schaub (NRED-ERS) and Daryll Ray (Oklahoma State 

Univ.) \•Jere very helpfuL 

]j In a recent delphi exercise done at USDA, the modal probability 

for tripling energy prices within a single year by 1985 was 40 per­

cent, the range was 0-50 percent. 
i 

2/ Iri cotton, 50 percent of the ginning cost·was also assumed to be 

energy related. 

3/ There are substantial opportunities for energy conservation 

through tightening management practices. 

ii Since 37.5 percent of the1,index is energy related, it was in­

creased by 3.75 for each 10 percent change in energy costs. 

§__/ Cost and cash receipt data for 1967-72 indicated the maximum of 

this percent for corn as 82, wheat-46, soybeans-33 and cotton-107. 

This study used the proportions .8-corn, .5-wheat, .6-soybeans and 

1.0-cotton. 

§_I No allowance was made for shifting demand because of changes in 

consumer income which could result in the economy from higher cost 

energy., 
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