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ENERGY, GOVERNMENT POLICIES AND THE STRUCTURE OF
THE FOOD AND FIBER SYSTEM

G. D. Irwin and J. B. Penn#

It has become almost trite to suggest that the u.s. and the Werd are ff;?; :

present]y in a fundamenta]ly changed economic s1tuat1on requ1r1ng new

diagnoses, prescr1pt1ons, and treatments. However, that 1S'the>unsett};ngg ;,f

conclusion that many have reached after some assessment of*a.hﬂmbe%>of'fe-.
cent economic evenis. A partial Tist would include the~f01]owing: (1) two
devaluations of the U.S. dollar, (2) formation of price—raising,raw.material‘:
producing country cartels and threats of others, (3) wage &vprice controls
and their lingering distortions, (4) stagf]at1on, (5) U S.. ba?ance of pay-»r'v 
ments-inflow of petrodoilars, (6) expanded U.S. trade in agr1cu1tura1
commodities-detente with new trading partners, (7) grQW1ng obso]esencegquh:p’
U.S. manufacturing plant & equipment relative to-major*trading*ﬁations‘6?"
Europe and Japan, (8) decline in the rate of U. S. techno?oglcal xnnuvattcn
relative to the rest of the wor]d (9) slowed growth rate of the u.s.. Iaborﬁry
force, (10) environmental impact regulations and (11) more energy conscxousf'
consumers and producers. |

Taken individually, the economic system would 1ike1y‘respond to these

'shocks in traditional ways. Interacting together,'howeVer, they strain our

ability to sort out past impacts and predict future changes.=.Many of the§e fc,7

occurrences are new - never dealt with=before - and~hence'data’are not*ff

organized for analyzing them - contributing to greater uncertalnty The :qu“ff

economic units of the system are haV1ng difficulty in formu!at1ng expecta- o

tions upon which to base-decisions.

" Our purposes in this paper are: (1) to evaluate the}energy7envirqh-iﬁ~ SRR
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"ment component of this confluence of fbrtes, giving sﬁecia1 attentich‘to .
government policies as both a source of and solution to probTems of un-.'.
certa1nty and (2) to discuss important potential impacts. of uncertalnty ;
forces in general on the organizationé] structure of the,fdéd and:fiber-;,:
system. | PETE

A Framework of Concerns

The concerns initially focus on directly affected economic.units;fBut -
fhe ultimate concern is with the 1ikely effects on the growth rate of éur
- domestic economy, on the economic organization of production, oh o&r-abiTi—.
ty to compete in world trade, and on our role in reducing world hunger._-

Economic growth in excess of the rate of population growth has been -
the formula by which the U.S. has developed the highest standard of 11v1ng 'f
in the world. Labor-saving technology has permitted the econcmic pleato M"v,
yield an ever larger slice to each person. Growth has beenvviewediés“sdbevv
ject only to the constraints of the rate of techno1dgica1 adﬁance;ﬂthe'rAtef» |
of saving and capital formafion available to finance new technélqu;-and~the'
rate of growth of the labor force. - | |

Two new kinds of apparent constraints'héve now entered‘the:grdwth5equa-,~
tion -- environmental and natural resource considerations, iﬁtéractin§=_“ |
pétuTiarTy in the context of energy. Unfortuna£e1y,vtheir ehefgence-ha$l- L
coincided with an apparent downtrend in the relative rate of"U;S;.fechno- ,.
1bgiga1 advance (Boretsky), with a rising concern about.thé_world;bapufaf.
tion-food supply balance, and with the predominant-U;S{}cdntfibution~td ﬁ<,"
maintaining the balance. : | -

The additional constraints are of special concern’in'the_qu& énd,c‘,z

fiber system. We depend on energy in our processés and are Stewards5of_;7
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large amounts of land and water resources which are subject to envirmﬁ#
mental hazards. The growth potential of our markets is d1rect]y re1ated
to both U.S. and world economic growth. Food exports have both balence of
payments and human survival dimensions. Thus, theeconcern,about_quai1ty~v_}e
of Tife manifest in many environmental regulations hes-beceme-iransfqrmedf~}
into concern about fhe more'baeic elements of wor]d foqd supp]y:endvproa
ductive capacity. Finally, the magnitude of recent economic change creates.
concern that the organ1zat10n of our economic system may prove unab1e to.
cope with the combined impacts and may undergo a major structural edaust—w.
ment in response. | B |

The Energy Situation -

~ The current energy s1tuatlon developed over a 1ong period. and is a
resu]t of many converging forces. Domestically, energyeconsumpt1onwhase o
more than doubled since 1940, while broduction has increased ane and one--
half times. In 1940, production exceeded consumptien»byfeight'pe%centaﬂ

but at the time of the 1973 Arab oil embargo, we were importing seventeen .

percent of all energy, and fully one-third of our petroleum (Interhationa1 | |

Economic Report).

The U.S. eccnomy made several significant initial responees in 1974
to the higher oil prices. 0il consumption decreased at a 3.9 percent
annual rate, while during the past two decades, it had been increasing at
an increasing rate, reaching 7.2 percent annually in 1971-73"'0i1 imports :
. made an astounding turnaround, going from a 22 percent annual- rate of 1n— |

crease in 1970-1973 to a 1.7 percent decrease in 1974. HoweVer, the per-

centage of oil from foreign producers actually 1ncreased in 1974 as domestic -

production continued to dec11ne A11 prices (GNP defTator basxs) rose: ten B
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.‘percent in 1974, energy prices rose 29 percent, and aggregate~ccnsumenjsnending i.-
- on autos and parts and energy dropped seven percent. Thusnsome-fiexibi}ieyj -
was indeed demonstrated. o ‘ 
Cost impacts are still not fully understood, due partly tn confoun-
| ding with a great variety of economic shocks which occurred concurrent1y,
and due partly to the extent to which energy costs are embodied throughout -
the U.S. economy. We still face the uncertainty over how much substitution
and induced new technology will affect supply, and how much;gensumption'
patterns of all goods will adjust.

The way OPEC countries snent their additienal oil revenuesiwasjof_»
great interest, but first year developments turned out to beltonsiderably.;
less severe than had been feared. OPEC countries received7eome“$i00 bilIiOn,vfs
of export income, 95 percent from oil, and over €0 percent.was~aVaiTable‘forv'
investment Initially, most was put in short term depos1ts, and the U.S.
rece1Ved only about one-f1fth of those, far less than expected

Concern was expressed that the dep051ts were temporary,.awalting sub;
sfantia] investments in real assets. Specific fears were of possib}e~take‘
over of strategic industries in developed countries, inélnding»U,S. ruraT -
real estate and food production. Congressional hearings'demonstreted thate o
Tittle factual 1nformat1on was available on inbound lnvestment and resuited
1n the Foreign Investment Study Act of 1974. It mandates a benchmark sur--
vey to determine the current amount of foreign investment by major types. |
Various other legislative proposa]s nave been 1ntroduced to provxde moni— o
toring of rate of change in such 1nVestment and attempts haVeabeen made~to: '
co]]ate the information currently collected by Federal agencxes but for .

other purposes. Morrison and Krause recently comp1eted a. review of Federa]



-5

and State statutory Timits on such investment and found them to be nonexis-
tent, minor, possibly unconst1tut1ona1 or avoidable 1n.most cases.
1974 also saw major efforts to fi11 other data gapé’on-enérgy.'iAlié _ )
report prepared by ERS concluded that the food side of the fbcdﬂand fiberf7: o
system uses about thirteen percent of total U.S.‘energy=requirements; énd T
that_uti]ization was increasing ét about four perCentvpefayear, the1s§me.5:
as the rest of the economy. Within the system, farm production,accadnts,fdf
aBout 22 percent, farm family living twelve percent, food processing‘ZB ﬁérf
cent, marketing and distribution eighteen percent, and selected input iﬁdus—‘
tries twenty percent. Tbta] 1980 requirements are'estimated to be up 11.3
percent, with a decrease in family living due to dec11n1ng numbers. of farm o
households, a four percent increase in farm production requ1rements, and a
20 to 30 percent increase in 1nputs, processing and”d1str1butlon-Tndustrless:-
Cartel pricing of export oil also has‘important impacts on’the termé 6ffm
‘trade between nations. The ramifications are comp1ex, dependlng on whether}
add1t1ona1 u.s. expend1tures for oil are used by OPEC countries for consump-is 
.t1on or investment, the sources of the consumption or lnvestmentﬂgoods, the oo
location and type of financial investmehts, and the related po]icies'of'thé -
-U.S. Sincé agricd1tura1 products are a major export item, terms-of4trade'  :
| cahsiderations obviously give us a great stake in the’outcome_qf intefnatidnaT
01l money movements. | | |

Contributions of Energy-Environment to Uncertalnty

Two levels of uncertainty arise from the energy s1tuat1on. Fxrst what ’
are the final impacts of the major 1974 shift in the:price Tevel'for petro~ o
Teum? Even if the oil price increase were a one-time shock, U.S. and wdrldi'V

economies may go through many rounds of adjustment in‘response.J*There'is a_: ‘
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great deal of uncertainty about the eVentual»imﬁactS on thgse-e;onbmic  '{‘?‘
systems. Second, what are the prospects of future Tkreguléh,variabi}iﬁy 
in energy prices and supp]ies?' For tﬁe domestic economy,,these;unStibﬁéfu'
interrelate closely with efforts to reduce dependence“onuforeignéenefgy;ff“
‘supplies, further imp1emehtation of environmental reguTétions,laﬁd;withﬂi
formulation of new government energy-environment poiiciés,which“sométimes‘
must treat inherently conflicting objectives. - : :

In future considerations of this prob]em, a crucial re1atioh§hip is
close past correlations among technological advancement, GNPﬂgréwth,_and ‘

BTU consumption. Boretsky (p. 71) asserts that per capita>BTU=cnn§umptioﬁ{“

in civilian production "is probably the single most comprehehsive;inditator ji'A':

of 6vera11 relative technical advancement." Does. the recent shortage dfﬂﬂi,;
BTU energy signal a change from a growth tradition to oné.of~no—growthz>  
While there is no definite answer yet, recent studiesfhavg~explnr§d thisv,~,
central question from varying length of run perspectives. o

~ Short term impacts

Our own recent work involved use of a static, short run, ¢on$trained :
input—output model to examine sectoral impacts of fue1-$h6rtages~(Penn-ahd' _.a}
Irwin, Penn, et. al., and McCarl, et. al.) due to reduced oil.ihports_or  -
natural gas restrictions, both with and withoutia110catiqn-programé.; This‘i
methodoiogy provides insightful results from examining direct’énd secbndaky :

impacts of shbrt-tefm'quantity restrictions. S |

The results strongly illustrate interdependence of the‘foodzand fiber,  
system with the rest of the economy. Indirect energy keqdirémehts ofﬁmost‘ ?7 ‘
sectors dominate their direct reqUihe@ents. A]locations based on direct

requirements at any predetermined output level were-not'effective’in{aTter%f
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ing output combinations. They might, of course, be useful in'cvertomfhg
real world bottlenecks and lags which are not'treated,eijiéitiy}by theff
- model. The short-term availability of natural gas is a.spgtia?;andlseriOus'
problem, since it accounts fbr‘some 30 percent of iotalufood.system BTUjusej*
-- especially for n1trogen fertilizer productlon and crop drying.
Genera11y, the agr1cu1tura1 sectors adjusting to fuei restr1ct10ns, N
demonstrated their “basic commodlty" nature following the path of the
economy c]ose]y Aggregate output is always reduced significantly less
than the percentage cutback in the single energy source, even though the
I/0 model does not permit substitution in utilization ameng energy,sources.,v

Long-term impacts

Substantial reductions in energy use appear to be7possib1e.wﬁfhoutp:
major ecomomic costs in aggregates such as growth, employment, and GNP, »
The economy has considerable flexibi]fty in adapting to ghanging'resourge:;i.'
availabilities and their relative prices. Invaddition, only a sifght- |
percentage change in consumer purchase habits can offset the growth drag -
of higher investment costs of pollution contr01 or moré‘expensive5ehergy
sources. However, some significant distributional impacts wﬁu1d occur -
between sectors. | | | |

Hudson and Jorgenson, using a very flexible model comhihin§ input- :_~ﬂ

output and econometric techniques, estimated that.an~e1ght-percent~savfng: e

in aggregate energy use was possible at a cost of only one percent increasé ‘“f.

in average prices and a 0.4 percent decrease in rea1‘income;"iThe composi-
tion of production was expected to change, with re]atively_sToweh:grOwth»l
 in raw material industries, including agriculture, dua’t01Changed~terms of, _

trade and higher fuel prices.
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Anne Carter hasvprovided additioha1 evidence using a dynamic input-
output model. She examines_the question of whether the higher'investment',.‘»-
domestic energy producing technologies of nuclear electric generation and
coal gasification retard growth of the economy. . As is typicallof,fir;t:},a -
generation technologies, growth rates tended to be decreased,>but.qn1y |
slightly. Carter demonstrated that only a minor decrease in propensity |
to tohsume could generate necessary capital formation to more than offset =
the increased technological cost. Thus adjustmentS’in consumer>5ehaéior
patterns are extremely important to the whole economy. We hypOth351231  .
that the rising relative price of energy could cause other consumer adjust-
ments which could offset much of growth drag. o

‘Energy-Environment Relationships

During the decade of the sixties, the non-GNP portion df.the impiitit-
U.S. social welfare function was accorded higher priority. Envirommental
concerns came to the fore and were recognized as éxternd1ities to individua}
firm decisions. Various taxation or regulatory devices were creafed to.
eliminate the discrepanqy between private and social costs. In the process,
our growth equation gained an environmental constraint. |

A subsequent major concern is that these environmental policies may'not;
ge cost-free with respeci to ene?gy. Some initial reactions were for any
environment-energy tradeoff to be decided in favor of energy. With the 1973
expenditure for complying with environmental regulations some $6.3 biT]ion,
énd a 1982 projection of $28 billion (Hamrin), the question is important.
Results do differ significantly when energy considerations are added to -
environmental analyses.

Impacts of current environmental regulations, taken alone, will not
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retard the aggregate growth rate, nor will jobs or prices be affected sig—- |
nificantly, according to a recent review of studies (Hamrin). Expanded
activity in air pollution control industries is a major offset. .Carter‘sx”
dynamic input-output formulation suggests a similar conciusion.  Houevek;r'
distributional impacts on industries are significant to us.in”two waysi}ﬁ
One, some eight industries made 80 percent of private pollution control .
.investments in 1974, and their share will probably grow. A significant.
member i{s the food and kindred products processing industry. Second, all
eight industries are in the basic group, so there is a potential ripple:
effect throughgut the economy. Estimates indicate that 85 to 100 percent
of these cost outlays will be passed through to consumers, debehd{hg oniin—‘
dustry structure, avai]abi]fty of substitutes, elasticity of demand, size |
of the expenditure, etc., and that some of the remainder will be offset.By
raw material saving or other gains from salvaging w;stes; |

Various studies of a sector nature have examined qﬁestions of individual
environmental restrictions on farming. Forster has éhown that’water'po11u—
tion control rules would not have a severe impact on feed lot produetfon; :
but that the impact is regressive due to economies of size in campliance.

_§imi1ar1y,~Gi]1iam and Martin showed that banning antibiotics in animal.;

feeds tended to increase production costs, ultimately bofnejby producers of : i

consumers, depending on one's assumptions about_the»industﬁy's,abilfty to
pass through price increases. . l
Impacts, when energy constraints join environmenta1 consiraihts,rare'
indeed more significant. As demonstrated rather strikingly ih Carter's work,
neither higher‘cost in electric power generating technology alone nor pollu-

tion control alone had much negative impact. But when the two conStraints f
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interacted, growth potential was cut a]ﬁost.one percentage point;(froﬁLB;Sé

to 2.6). When one adds the impact of the dramatic suppiy'indﬁcedfprice¢2 :‘H
“rise for all energy sources, the potential drag on~ecgnomic.grawthjfﬁdeed} ,: 
seems serious. However, we should remember that the_same.SOEt-éf:feah*was;fii'

felt for environmental regulations alone, as they.Were'beingtinstituted~inglu‘

the 1960's, and these proved exaggerated. Carter (p. 591), speakfng on1y'L.f1 o

qf the costs imposed by new energy technology and environmental regulation,
concluded "We can meet environmental‘standards and resource constraints over -
the next decade and still maintain or even increase present growth'rates~for"
conventional goods." |

Energy Policy

Further adjustments are imposed by even higher price»levels achievéd o
through cartel pricing or through U.S. counter.policiesvfo'achiéveygreater ;ivvf:'
energy independence. Their likely extent and natureAis-anaincreasingly '
important source of uncertainty, as more of the energy'cﬁnstraint;is can~ o
trolled by’political processes in the U.S. and the rest of the wor]d.‘a

We do not know whether the OPEC cartel will bé successful in haintéin-vv
ing or increasing petro]eum.prices. Even if it is noi, we do nct-kﬁow-whethér |
they will periodically‘attain such success, thereby introducingfaddiﬁional 1’
variability. | | o

The slow process of developing a U.S. energy poiiéy is a major- source. .
of uncertainty. The long run need appearé to be for‘energy:programs_stress-:“>‘
ing development and conservation, but these may bé-{nflatidnahy;infthé SEorf .
vrun (at a time when inflation is aliready a majorveconomic=conCerh),fthﬁs,f: |

 comp1icating development of short run economic policy (Economic'Report of

the President, pp. 20;21); In addition, concensus has not deyeioped on ﬁhe‘ﬁ'
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BB
- nature of a long run energy policy. The Administration proposed a series of

programs designed to reduce dependence on imports by-cohsérving'enéhgy;;dévelop---.

ing domestic sources, and developing a strategic.resefvg toibIHnt;anyfrepeated:»'~ -

“embargo by OPEC. The programs would rely on market.forces achSS'thé Bbard S
The argument made for market rather than rationing or. al?ocatxon mechantsms ;f:z~» 
was that the latter might have more undesirable structura] consequences by
making the economy less responsive and by tending to favor large and establlshedf,r;
fivms. o . |
An alternative viewpoint on U.S;'energy.policy would.fGCUSltbe;impé¢t of -
shortages directly to target on specific subSectofs, viavse}ecifve:rather;
than general energy price rises. Specific gaso1inevtaxe$.haVevbeeanQtédf _ ;'"
upon, vetoed, and the veto sustained. Policy making is.tort&ouS’hécauSé;ofwﬁ;   *'
the complex regional interests among producers and.cohsumerS'df'éach‘df'tﬁe ,v "
fuel types,'environmenfa1ists, and the wide variety of other specialfinferests;,«
Intensive development of domestic energy sources cou]d'have-a;nuhberfoff
impacts. Coal and oil development could interfere with‘farm}production in ;"
certain areas, either as competitors for land or for'irrigatich-waterg: fﬁé7
level of prices established also may affect the Spatia1;1ocatfonfof"food pro-
duction. Finally, adjustment in consumer purchases to the "tax" pfihighgr~ _1 ‘
o1l prices, as well as direct taxes to control ébnsumption, couléfaltgr'§Veralli
consumption patterns. Farm commodities, to the extent they are;demand;ina
elastic, are less likely to be cut back tban are levels of food proceSsihg
Nordhaus (1974) identifies important quest1ons yet to be reso]ved from
the viewpoint of the domestic economy as: (1) Should the rate or d1rect1on
of the economy\bevchanged as a result of global shortgages of natural resources?.'

(2) Are markets a reliable allocative mechanism for'eﬁergy,'dr'{s:sqme sort
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of intervention necessary? (3) What are the best ways for insuringfsecurityn-_
of supply? : I
Structure of the Food and F1ber System o

Our discussion indicates that the energy-enV1ronment compiex has 1ndéedu§”'A

raised some uncertainties which have tended to compound Targer uncgrtaxntxes.fng;

from other sources. It appears that the fénst major adjustmentzset;wili be
in response to changing relative prices rendering differential*impactS'on
;ectors, not to changing aggregate growth in the economy,. just as,Carter and

Youde (p. 886) h}pothesizéd in these meetings a year ago. The-nekt-éetvaf: |
: adaustments which must be examined involves consequences on organ1zat1cna1

structure. A first part of the remaining discussion will be app11cable to -
various uncertainty sources, then we focus more specifically on applicatidn» .f 
to energy issues.. | | -

Comments on Theory

Frank Knight's 1920 Risk, Uncertainty and Profit emphas1zed that entxre :

| ecanomic systems evolve in response to the dom1nat1ng 1mpact.of risk and:
uncertainty. But most attention has been focused on the dua] question of
how individual decision makers can or should respond to r1sk SItuat1onS'V -
consolidate, specialize, control the future, increase predlctwve'power, |
d%%fuse, or avoid. Even in 1970, Coase (p. 60) was able to note: fwhat.isff:
curious about the treatment of problems of industria?-organizatiOn:in5echV' :
nomics is that it does not now exist.” While modern economic theony*continueﬁi,v-'
to deye]op'in this area, it still does not provide a*ciear guide for~n:5v~’ ‘
'empirica1 analysis. | o s

Two alternatives have some rud1mentany deveiopment one in economxc-’-'~ B

industr1a1-organ1zat1on‘and one in thev1ega1-econom1c_boundary Coase (]970
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p. 64) suggests that "The way an industry is organized is»dependent on: the.
relation between the costs of carrying out transactions on the market and -
the costs of organizing the same operat1on within the f1rm whxch can per~vw'
form the task at lowest cost." T. W. Schultz has expanded the argument to
say that new institutions are created, or activities are sh1fted}§mong-old
ones, for four types of reasons: to reduce'transactions cqsts,'to a11Q;ate'
risk, to 1ink personal and functional income streams, or to’handle-hﬁblic ~
boods’and services. Thus, both the relative costs of carrying risk in- _ |
ternaT]y and the willingness to bear it are crucial to futuré'adjustments

in economic organization.

The conventional economic viewpoint is developed alang these_same.~.» 
Tines by theorists on the subject of market failure, ahd-by*Arrou~(]974);"
who argues that modification of the neoclassical analysis to include ih-
fofmation provides the most reasonable approach to uncertainty ~ Arrow
, (1975) has also concluded from a theoret1ca1 argument .that vertmcal 1n-. 
tegration may be encouraged solely due to uncertainty in the suppIy of up— |
stream goods. The need for downstream firms will cause a S1tuat10n thought._ _
of as competitive to tend toward imperfect competitioh.' This iﬁpfoves-the |
~spot price forecast of inputs and enables the firm to chopse its level of

capital more confidently. It is well known that such structural'character?s~,

tics alter the possibilities for behavior, introducing Botb-possibiTities and_;.f ;

incentives for collusion. Energy brice uncertainties~mfghtfthUS_be,expected:f’
to provide further incentive for these Targe firms to dgve]ﬁpf{ntegnaﬁfvgf,f.
devices for their input streams. On the other hand, energy tdstviﬁ¢reése$7 1
for processing would tend to restrain a certain amount of product exberimeh-; .

tation, which is characteristic behavior of large processors who mightjbé'_,57
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the more active integrators (Padberg). Hdwever, we have seen no definitive
work on impact of.uncertainty on firm size which takes as a variable the -

scope of activities undertaken by the firm. A further uncertainty restraiﬁing
integration could be change in U.S. eating hébits (winski),isuch as a.backr.
to«fhe\basics movement brought on by consumer budget_crunchés during the |

recent recessionary-inflationary period. If we are experiencing‘a»thkeshhd1d o
change in eating habits rather than just a cyclical response, ébi1ity of food
ménufactufers to follow behavior patterns of the past may be lessened. On the .
other hand, users and exporters of farm products in raw or near-raw form'ﬁay
see incentives to tie ahead.

The second alternative, the legal-economic approach, has itS»rootsjin 

the concept of property rights (Chueng). Adjustments involving such rfghts-}
are treated as the basic entities for economic analysis. When property -
rights are not clearly defined, or when they are created,fdestrdyed,'or
altered by some exogenous event or governmental restriction; resoUrce allo-
cation and economic organization may undergo»adjustments. Looking at adjust%_
ment in terms of property rights seems to improve explanation and predictive;
power. The theory 1s not well developed and is ygt’to be integrated.intd
our theoretic base. |

Comments on Government Programs

‘Government progréms may affect organizational stru;turé direct]y.by‘
encouraging or discouraging growth of individual firms at a.rate'faster than
growth in the aggregate market for their products, by either creéting’or
providing assistance in overcoming barriers to entry, by encouraging'or :
discouraging exit, or by altering the climate for merger and intégration.'

They may affect organizational structure indirectly}by.institutipnai pro-- -
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visions, rationing, price controls, import quotas, a]lotments~o? Simi3ar |
regulatory programs if these programs-deliberately (or through avers1ght)
alter the ownership of property rights within trad1t10na] exchange systens
(Chueng). Resource allocation is affected, and. organ1zatzona1 structure
adjusts by the same sort of processes fo]]owed whenever a de]1berate, d1rect
policy is implemented. ‘ :

Dahl (1975) had contended that most public policies efther'have no
structural impact on the food and fiber system, or else are.concéntfationﬁ-‘-f
~increasing. How about proposed Administration energy policieé?;vTheir“ﬂw-
pacts on the food and fiber system are likely to be throughkpricealeVé},QSaif 

well as availability. We must expect problems of bott]énecks;jb@th witﬁuf

allocation schemes for short term quantity emergencies'and 1qngfte?mfsituatibns Bl

of technological introduction and phase-over. These may\disadvaﬁtégefgertaiﬁAf
industries, locations, or types of firms. Food has7é'heaVy-emEOQTment3of:;q : ;,"
energy price in it, but is also a basic commodity with inelastic demand.
Impacts of rising energy price are not likely to stifle voiumé'of OQtput;'
Instead, they are more likely to affect type, amount, form, and 1ocaticn’of 
~ production and processing. They will raise the-variable cost component of '
‘production, both directly and indirectly through other purchased lnputs Th1s;f‘
in turn, further reduces the relative cushion of fixed costs, 10ng the main-'~ -
stay of farmers and small bus1nessmen in weathering adverse years.b.'ff»' |
Summary :

We have dealt with three general uncertainty~relafeé‘iﬁsuesfin-thfﬁ'
paper: (1) uncertainty about the OVerall nature of the energy 51tuatlon,  ‘*
(2) the question of whether the energy-enV1ronmenta1 compTex portends greater

future uncertainty for the food and fiber sector, and (3),the»11kely 1mpacts;'
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~on organizational structure.

Our substantive evaluations are that: (1) Uncertalnty is 11kely to be
greater in the future. Primary contr1butors are resource. scarcthes, dn-v
mestic and world food demand, exchange rates and 1nvestment, rnflatlon, ,_~ .
greater political as well as economicAinterﬁependehce,*and'en?ironment31 
impacts. (2) Energy and envirqnmenta].prob1ems‘thus.haVe merely;added £07: 
these concerns. (3) The food and fiber system is complefe?y Tntérdepéndentﬁ,
in the larger bicture. (4) Policies and anticipations.of-poTiciesnyet,td.be -

developed have a great impact on the Tevel of uncertainty, as well as on who

will bear it,. (5} Current models for understanding change'in-organiZAtiona};_- "

structure are not adequate but are slowly stimulating conceptuaingVelopmentsf:»'
wh1ch will help focus analyses. | “ | |
The energy-environment s1tuatlon appears to have m1nor overa]] 1mpact
~on GNP, emp]oyment, overall economic growtn, and the 11kei;.But effectS'forsv
certain sectors, including the food and fiber system, are quite signifjcant; 
‘and impacts on individual firms may be even greater;'-Thé-arganizationa1.f.
structure impact§ are Tikely to involve further evo]ﬁtion ofﬂexisting.»‘ 
institutions and techniques designed to deal with uncerfainty- 0rgan1za-
tional forms can be expected to continue to adjust control toward those
" units most willing to assume risk, and those most innovative in cop1ng.wrthv-~v
it; Devices to reduce uncertainty will pro]1ferate, 1nc1ud1ng mass1ve ‘

efforts already underway in the area of 1nformat1on gather1ng Econom1sts -

once again have a bonanza of work, as they always dovin an environment of - .

scarcity and uncertainty.



-17~

References
Arrow, Kenneth. "Limited Knowledge and Economic Analysis." Amer;'Econ._;

Rev. 64(1974): 1-10.

Arrow, Kenneth. "Vertical Integration and Communication.” Bell Journal .

of Econ. and Mgt. 6(1975): 173-183.

Boretsky, Michael. "Trends in U.S. Technology: A Political Economist's

View." American Scientist 63(1975): 70-82.

Carter, Anne P. "Energy, Environment and Economic Growth." Bell Journal

of Econ. and Mgt. 5(1974): 578-594,

Carter, H.0., and J. G. Youde. "Impacts of the Changing Energy Situation.:
on U.S. Agriculture." AJAE, 56 (1974): 878-887. ‘

Cheung, Steven N.S. "A Theory of Price Control." Journ. of Law and Econ.
17(1974):  53-72. | | |
Coase, Ronald. "Industrial Organization - A Proposal for Research."

Policy Issues and Research Opportunities in Industrial Organization,

.ed. V. Fuchs. N.Y.: NBER,(1972): 59-73. »
Dahl, Dale C. "Public Policy Changes Needed to Cope with-changing‘Struc-_
ture." AJAE, 57(1975): 206-213. o |
Economic Research Service. "The U.S. Food and Fiber Sector: Energy Use
| and Outlook." Committee Print. U.S. Senate,‘CommitteE‘on A9ricu1ture-
and Forestry. 93rd Congress, 2nd Session, Sept. 26, 1974Q',- L

Economic Report of The President. U.S. Government Printing Office. Feb.,

1974.

Forster, D. Lynn. “Simulated Beef Feedlot Behavior Under.AJternative Water

Pollution Control Rules." AJAE, 57(1975): 259-267.

Gilliam, H.C.,‘g;, al. Economic Consequences of Banning the Use of Anti-



-18-

biotics at Subtherapeutic Levels in LivestockarodUCts,; Rept;.73—2;

Texas Agrl. Exp. Sta., Sept., 1973. | |
Hamrin, Robert. "Are Environmental Regulations Hurting the Economy?“i ';
Challenge. May/June(1975): 29-44. | | o
Hudson, E.A., and D.W. Jorgenson. "U.S. Energy Policies and Economic Growth,. .

1975-2000." Bell Journal of Economics and Mgt. 5(1974): 461-513.

International Economic Report of The President, U.S. Govt. Printing Office.
| March, 1975, _
knight, Frank H. Risk, Uncertainty, and Profit, N.Y.: Kelly & M{iliman,

Inc. 1957(Seventh impression). o
McCarl, B.A., J.B. Penn, G.D. Irwin, and L. Brink. "Simulations of the
National Economy with Alternative Energy Availabilities,“.'Papér pre=-.
sented at the AAEA annual meetings. Ohio State UnTVersity;-Aug.‘10-l3; ._ ~'
1975. : |

Morrison, Fred L. and Kenneth R. Krause. State and Federal Legal Regulation

of Alien and Corporate Land Ownership and Farm Operation. AER £284,
Economic Research Service, USDA, May, 1975. :

Nordhaus, William D. "The 1974 Report of The Pbgsident’s_Councfi of

Economic Advisors: Energy and Agriculture.” Amer. Eéon; Rev.,
64(1974): 558-565. | |
Padberg, D.I. “Emerging Effectiveness of Competition and thevNéed-for'71
Consumer Protection." AJAE, 57(1975): 196-205. | i_ )
Penn, J.B. and G.D. Irwin. "Input-Output Simulation of Energy Restrictfoﬁs y
in the Food and Fiber Sectdr.? Proceedings. 1975 Summer Computefv
Simulation Conference. San Francisco. Ju1y~20—23(]975):' 1305-1313.
Penn, J.B., G.D. Irwin, and B.A. McCarl. "Adapting the National Inpﬁt~~

Qutput Tableau into a Constrained Optimizing Framework'for Ana]nyhg



-19-

Energy Utilization." Paper presented at the AAEA annual meetfngé,'
Ohio State University. Columbus,. Ohio. Aug. 10-13, 1975.
Schultz, T.W. "Institutions and the Rising Economic Value of Man." AJAE,
50(1968): 1113-1122. |
Footnotes
*George D. Irwin and J.B. Penn are with the Economic ResearchASefvfce, USDA,‘
aﬁ the Department of Economics and Business, North Carolina State University..
Comments and discussions with L.A. Thnen, E.C. Pasour, D.M. Hoover, H,,D. 

Toussaint, and J.B. Bullock were most helpful.



