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[/XENTURE INTO THE UNKNOWN ~ WHAT. LIES AHEAD
FOR U. S. AGRICULTURE? :
Harold F. Breimyer
‘Professor of Agricultural- Economlcs
_and Extension Economist

"Surely one‘of‘the principal outcomes of the Scientific ReVolutfonxof“which
}our age is he1r was to see manklnd's destlny as the resolutlon of phys1cal and
‘ human forces brought to bear on it and not as the wh1m of mythlcal god-creatures
or, alternately, as a play of cosmic d1ce -- pure chance., o ' S

Whether the. new introspection ‘into our destiny; the falth in- sc1entif1c

“method, has helped us greatly is open to question. We. may wonder whether we have."

,yet learned to- manage our affalrs, individually and collectlvely, w1th w1sdom and:'
charity. Fortunately, the questlon is one- step beyond our ass1gned subgect here,_l
‘i o Our concern is conflned to forecasting. How well can we'fOresee9‘ Future"t
‘events do cast their advance shadows. How accurately can we read them? Unlike 1:
some forecasters I do not protest a lack of data but on the contrary feel the B
.burden of a superabundance. Data bearing on the future of human affairs, or
even the future of U. S. agrlculture, would fill the blggest llbrary and over-. '
~ run the most mlraculous computer.' , . _
: 'All of which is perhaps only to plead a protective innocence. The cautiOn’
"~ may be.unnecessary; yet more than. fools march in where angels won't go. 4A
whole army of futurlsts do so. Some are economlsts.v Unfortunately, it s a game
that av01ds reprisal iollow1ng error, and therefore invites 1rresponslb11ity.

- So the sketches - that follow of what may lfeﬁahead for U.'S. agrlculture
are offered guardedly Care w1ll partlcularly be taken to d1st1ngu1sh ev1dence
carrying a reasonable degree of certalnty from more congectural Judgments4

1

b(otherW1se known as guesses)
 The Material and the Human

’:Brieflyibj'way of‘further.intrOduction, scholars have long argued about

the relativerweight_to be given'topthe material forces shap1np human affalrv: fﬁ3{

Paper éivengat Farmstead Planning Conference, American Society;of"Agriculturalr“,ib
Engineers, Chicago, Illinois, December 1, 1980. : e
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fversus the nature of humanlty 1tself and the 1nst1tut10ns human belngs establlsh ’
. 'Englneers may lean to the former. Though an economlst I do too. To.1llustrate
. my thlnklng, the Scientific Revolutlon that dates from four or five centuries
. .ago was indeedba marvelous release of the human spirit' It marshalled human“:

hf1n31ght and human ‘capacity 1n the mission of rellev1ng somé -of' the soclal 1lls.
_that marked the Middle Ages. But I am also 1mpressed by the fact that durlng

'fthe centurles after the Revolut1on began, whole new contlnents of virgin re- L

_sources were opened up to exploratlon and to what was called development but.

frequently was exploitation or even devastatlon. The experlence offered oppor- -
'vtunlty to mllllons of people prev1ously bereft of it. It also enrlched the :
'materlal content of l1v1ng standards worldw1de. The flrst 1s of the sp1r1t butv
the second relates to materlal comfort. It is hard to know whlch of the two 1s '
regarded as more uplifting, more salutary to continuing human soc1ety

The shortcomlng in the saga of recent centurles, the fallure to conserve,‘

. Wlll recur throughout th1s paper.
- It 1s worth notlng 1n a p031t1ve sense that although Western hlstory of

- the last four or flve hundred years carrled its costs it made p0531ble the :

:establ1shment of enlightened soclal systems including dcmocratlc ones. As a.
stc1al sc1ent1st I do not say that materlal ‘wealth leads in any dlrectly causal
away to democratlc galns.' But it is usually easier for people to live together
.‘amlcably when thlngs are g01ng well -- when 11v1ng standards are belng 1mproved
when m1sery is relleved for . a substantlal part of the populatlon, when a natlon

I::enJoys what has recently been extolled in the s1ngle word growth., Lconomlc ’;h

’ ;fgalns 1n our era have surely made it easier to live together.'~

' But there is a- second s1de to this argument. and 1t is dlsturblng.' It

‘,suggests a cycllcal sequence in Whlch the very prOSperlty that eases the burdens j B

of 11v1ng not . only uses up resources but. invites moral deterloratlon. Degener-

atlon and decay set 1n, fbllowed by c1v1l unrest in all its forms. The Spartan

llfe 1nduces d1s01p11ne in human behav1or, luxurlous 1ndulgence does not. If];l_.“ o

~our nat1on is sllpplng 1nto economlc decllne, the test to ‘social stabllity may.
v arlse more from moral weakness than from a modest snlpplng away at our materlal ij

5vstandard of 11v1ng.
AdJu ting to a Tiphteninp‘Resource'Base
I open my remarks in thlo manner 1n order. to encompa the pollflcal and

'3001olog1cal factors that bear on our common des tiny, in add1t1on to those of

'-’resources and technology
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Moreover, the siren song that science will save . us finds fewer believers.

these days. This is not to disparage the role of science or rule out break-

. throughs, even the science-fiction one of fusion energy. But there‘is‘no

prestidigitation of laboratory, no miracle to be wrought by another Thomas

Alva Edison, that will relieve our_nation of the‘needvto economize, conserve,

and recyele, to curb our more wasteful indulgences, and to defend our demo-

cratic institutions. '
Lessened‘Mobility of Things and People

'Adjustmentsvto a tightening resource base can appear in many plaees. We
'think'of'how everyday living is affected. The bearing on industrial processes,

though less'familiar, may be even more weighty. I suggest as a starting point

for this review how tighter resources will show up in transportation and the

location of economic activity, including that in agriculture.

~Cheap energy and good modes ofbtransport have given us the wonderful blessinge

of mobility. A human being requires for bare existence only a few cubic'feet'of

space but he loves access to corridors that may reach around the: world. However,
mobility involves considerable cost. The cost has been especially high in our ‘

nation. The United States, wonderfully endowed though,lt_be, is not geographlcally'

compact. On the contrary, the ‘economy of the United States probably depends -on -

cheap transport to greater degree than any other major nation w1th the p0051ble
exception of the Soviet Union. Our population is divided between the East and

West Coasts, Two- mountaln ranges and a couple of deserts divide them. : The..

'~ metal ores are in one region, coal in another, and mineral rock in still another

"place. Our most fertile soils lie near the continent's center, a thousand miles

from the East Coast and almost two thousand from the West
Moreover, we have had a deliberate policy of dlsper51ng both people and

'manufacturlng act1v1ty. If the Bronx is 1eft barren no one has seemed .to care.

What I am. 1ead1ng to is that enormous economic pressures will bulld up to~5fv

o recentrallze -our population and economic act1v1ty. I doubt 1f the outcome w1ll;'f

take “the form of rev1ta11z1ng the once- dominant blg cities. ‘I look 1nstead for’,7

v'_ a network of smaller urban centers, connected by a rebuilt transportatlon network.-'

Not least of sectors that have taken advantape of oheap tran port is dprl—"'.i

culture.s It therefore is vulnorable to higher cost of tran sport. Intxp(n ivv'

”transport makes for reglonal spec1allzat10n. More cos tly tran,port forres more;,fv
"1ntegrat10n w1th1n each reglon. I do not want to overstate the case, we w1ll-
'not return to anything approachlng reglonal self- -sufficiency. But I bellevehit'

'\to be inevitable that_certalnyfoods for_dlrectvhuman consumptlon, such as miik5v -
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'.fruits, and vegetables, will henceforth be produced'closer to population'centers._
I beller livestock and poultry operations w1ll necessarily be located closer to

,the source of feed supply. :We def;nltely will not contlnue.to_shlp bulky feed-
stuffs cross- country : | - - » L |

The subject of livestock and poultry opens up a collateral issue of how

the process of convertlng concentrate feeds into meat, milk, and eggs w1ll fare

o in a ‘more spare economy. It probably w1ll come under heavy pressure. But I
- will touch on this later; it is only flagged here.

»v f To sum up this part of my remarks, T look for a maJor relocation of agrl-
‘.cultural enterprise. I cannot sketch the precise pattern to be expected but

: ‘:the broad outllnes may be about as I have suggested More remote areas such as

Callfornla may feel a constriction. Centers of commercial cattle feedlotsvw1ll

' be dlspersed ~ The changes will be s1gn1f1cant and not accomplished ea31ly

Although locatlon of the rural populatlon may be perlpheral to my toplc,
'-a clusterlng pressure will almost certalnly be felt. The presentyscatter of
rural homes throughout the countrys1de will come to an end. The cluStering will
llkely,take place at rural nodes for public transportatlon. In this respecthla”
have thought that rural_peOple'who have chosen mobile homes may be the most for-.
‘tunate. ;The homes will be moved to the‘transport centers. Likewise, the "rural
:,industrialiaation"'trendlthat has taken place with so much fanfare will,become

‘much more locatlon spe01f1c. Rural 1ndustry too will cluster.

Anyone who llkes to consider far-out 1deas may want to conslder the Chinese -

“‘des1gn. It is concelyable that China exhlblts a pattern that other nations will
copy to- some’ degree. The Chinese have regionalized their economy, making'each
'reglon as nearly‘self-Sufficient_as possible. Each region has its own agricul;
‘bture..‘Requlrements for. transport are reduced thereby. A considerable degree of
unlflcatlon or 1ntegrat10n of economlc act1v1ty within each reglon is attalned

I don't know how high a bet to put on our patterning after the Chinese model '
but 1t 1s not off the board -

Agricultural Technology

I flnd it hard to foresee the form technology in agrlculture will take. _We
: will not revert to horse and wagon farmlng. Manlfestly, alternate energy sourcesh
'w1ll be explolted wherever p0331ble. They surely include use of solar energy.in

,any fea51ble manner., ,
My view of the future leaves llttle room for an extended trend toward ever
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.bigger'tractors covering:ever larger expanse of farmland. ’Agrlculture:will Simplyﬁxj
“have to be less capltal 1nten51ve than it has been. But mOre'ls to be:said ' The:,

ppressure of people on land w1ll intensify land use.’ Before too many years steps
‘wlll be taken to protect prlme farmland from developmental use. Vast acreages
~now in grass or timber w1ll be cropped but the soil will be conserved by »
i_.mandate. Terraces and other 5011 conservatlon technlques w1ll be requlred by
decree. o o » , ’
_ The most probable plcture w1ll be colored by developments in blomass as
‘source of energy.v If anyone could forecast the future for biomass he could
'del1neate more’ accurately the shape of all agrlculture. My hunch is that biomass
sources of energy will prove practlcable. They will constitute-anbadded”pressure '
on land -- a pressure additional to food and flber requlrements. In that event
:na casualty can be predlcted namely, the feeding of graln to llvestock and
»partlcularly to beef cattle.v If we press hard on our agrlcultural resources for
'food flber, and 1ndustr1al energy, grain feedlng of 11vestock w1ll be doomed
- We w1ll fabrlcate our slmulated meat from soybeans. , o
" Ina sense, though blomass is only proxy for the whole compllcated subJect .
of substituting organlc (biological or flow) materials for 1ndustr1al inputs to-
.“agr1culture. We use a lot of metals and chemlcals that are. stock‘and depletable,'
in addltlon to the headllne gettlng petroleum. The more obvious posSibilities:df‘
i, are-a return to rotation of crops and plow1ng under legumes as replacement for
‘nltrogen fert111zer,v 1ntegrated pest management to relleve some of the need.
for. chemlcal pest1c1des, and perhaps various other technlques now belng developed _
by the organlc farm1ng that so many tradltlonal technologlsts dlsparage. Organlc ’
farmlng as ‘now practiced may prove to be a useful laboratory even" though it need
not constltute a pattern to be adopted 1ntact ' '
| .. At th1s p01nt ideas offered are pretty speculatlve. I draw on a good paper 'J
written by flve agrlcultural englneers who at one time were assoc1ated on our _ o
»campus. (Three are still there. ) Christianson et al note ‘the grow1ng place of

computerlzatlon in management, communlcatlon, and operatlonal technlques._'_j.;wﬁf,

b':"Farmers w1ll ‘make much greater usage of electronlc ‘control equ1pment " the

; authors say,‘ "which w1ll enable them to manage a more dlverse system." Electronlcf
,technlques have the advantage, among others, that they are not themselves hlghly .
,resource-uslng. M1n1atur1zat10n, in fact 'reduces the quantity of phys1cal mat-=ff
erialsvreQuired in electronic dev1ces. Moreover, the authors add "Flectronic o

| ‘controls will fac1lltate the use of integrated solar systems ‘which today require -
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_large amounts of human effort to maintain.

- The authors apparently foresee the centripetal pull of agrlculture and -
':1ndustry toward. nuclear population centers that is suggested above. Inten81f1ed
‘farmlng near thosegcenters, protected by Greenbelt rules, will establish.a
symbiotic'linkage withiurban‘induStry‘ Christianson et al Suggest‘that "the
green belt and the agricultural fac1lit1es located 1n urban areas Wlll use c1ty
wastes and CO enrlchment to enhance productivity. They w1ll serve as an air

pollution buffer as well as provide a more aesthetically pleasing urbanvarea.
Changes in Kinds of Food and Food.Preparation

“Our - dinner menu of the future may feature simulated beefsteaks but fabri-
.cated foods may be one of the less dramatic changes to be expected in our food
vsupply._ As is well_known, processing‘and preparationvof food is far,more energy-.
- consuming than production on the farm. A sizable part of energy used in the
food.syStem is accourted for by refrigeration -- not only coolingvand freezing -
“of foodsabut'climate—COntrolling of supermarkets for the comfort of shoppers.
, My‘hunchfis that techniques suchias freeze-drying will replace most canning and'
v_freezing. I am not sure how changes in form of handling and preparing food will

" impinge on farming operations but some connection surely ex1sts.

: The Structure of Agriculture
B In early 1979 Secretary of Agriculture Bergland legitimized a pollcy ‘issue.
‘in agriculture that some of us had been talking about for a long time. Hc calledf
it the structure of agriculture. He referred to whether. U. S. agriculture w1ll
'_continue to be, dominated by family farms or will gradually drift into big corpor-
ation farms, an-absentee landlord agriculture, contractual 1ntegrat10n, or, as
a more remote p0831b111ty, a cooperative agriculture. ' _
' To agrlcultural engineers, the subject may have more meaning in terms of
- theirrprofe331onal careers than of the technology of farming. Yet the two are
'uinterlinked. What engineers do and how they do it have long been affected by
g the'institutional make-up of agriculture. Machines, equipment, and installations
have beenvdesiénedAfor farms that.function as independent units. Agricultural :,f

1 L. Christianson, M. Shanklin, R. ‘George, N. Meador, and G. L. Hahn, "Farming

in 2025," = Economic and Marketing Information for Missouri ‘Agriculture, -
Unlver51ty of Missouri- Columbia, Cooperative Extension uerv1ce, April 1980
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:engineers who design those machines, or who teach farmers ‘how to use them,"arei
) 1mp11c1tly a part of famlly farm agriculture. This is true 1rrespect1ve of

» whether those englneers are prlvately or publlcly employed R

R No_solld clues tell us where U. S. farming is headed. All the’political,
-:‘rhetoric lauds the family farm. But policy and contemporary events militate
against surv1val of that 1nst1tut10n. Because the rest of the economy is
‘sllpplng into a sort of prlvate corporate state,'with each industry-dominated
'by'_ giant business entltles, I think it likely that agriculture Wlll gradually‘
»:move 1nto that. system. Yet famlly farmlng has v1ta11ty and some. vallant de— ‘
fenders My premonltlon may not be Justified.

But before dropping the subJect I call attention again. to the poss1b111ty
of an 1nst1tut10nal arrangement that has been rare to date, namely, the cooper-‘
’atlve farm. Insofar as blomass energy proves practlcal on a 1ocallzed ba31s 1tt ‘
will llkely fit a collective unit of farms better than the 1nd1v1dual famlly B
“farm. A good case - can be made for closely knit local asooclatlons of farm°

patterned to some degree after onetlme mutual insurance cooperatlves and '

threshlng rlngs.

The Burden of Government

_ At various p01nts 1n the tentatlve forecasts offered here a role for
government has been called for 1mp11c1tly or explicitly. That human beings Wlll o
have to use 1nstruments of cooperatlve or collective action is, I belleve, the :
least debatable part of what I have presented. At the tlme this text was wrltten‘
our c1tlzens were in the foulest antl—government mood I have known in my llfetlme.
’ Notzoften admltted 1s_that in a democracy distrust in government is distrust in:
ourselves._ It also manifests a collective frustration that‘could‘be psychopathic.
. As every historian knows, the way to minimize the role of government is to -
scatter a few pastoral families over a rural landscape. An urban 1ndustr1al
;soc1ety requlres a. thousand more rules of conduct. A commerc1al technologlcal
agrlculture calls for more conduct rules than a tradltlonal agrarian farmlnp
vfsystem.' Prospects fbr the future of agriculture as sketched here’ leave no room

vto escape the need for collective discipline to conserve, to recycle, to conduct

L research to save land from destructlon

Moreover, the need for collectlve dis cipline will be proportional,to the;7:7
:inten31ty of ut111zat10n of the resources of agrlculture. »Most at‘issue:is,theidfp
.llkely extent of development of blomass If it should go far,‘and the productsyni
of the soil go into use not only for food, clothing, and shelter but for‘ethanol;_‘_'



-8 -
‘methanol .and other fuels, soc1al control w1ll extend over. our entlre land

resource. :

L Summary

- W1thout chartlng trends or complllng data I have outllned a plcture of an
v',agrlculture of the future that will feature flrst of all a grow1ng pressure of
v people on land. " The pressure will arise from the needs of people here and abroad
‘for food and flber. Moreover, biomass as a source of 1ndustr1al energy may 'v '
- develop enough to add s1gn1flcantly to pressure on land. If that happens more
acreage will be brought into cultlvatlon, conservatlon practlces w1ll be made
obllgatory, and farmlng technlques will become less ‘capital 1nten31ve and more ,"
k 1abor 1ntens1ve. o : o
- It 1s poss1ble that the blggest slngle transformatlon of the agrlcultural
'Heconomy will arise not from changed technlques in farmlng but from reglonal re- v
: locatlon of much of the U. S. economy owing to sharply rlslng costs of transportriv*
A h1gher degree of reglonal self—suff1c1ency is a genulne p0831b111ty. S '
It is clear ‘that farms will depend somewhat less on 1ndustr1al 1nputs and |
w1ll revert to prov1d1ng more of their own power, nitrogen, and pest control._
o The extent of change, or form to be taken, is almost ‘impossible to predlct
~But ‘to whatever extent this d1rect10n is pursued, one casualty will be the
' luxury of feeding enormous quantltles of grain to llvestock and poultry.

One generallzed outcome w1ll be a reduction in spec1a11zat10n. Less

" '_spec1a11zat10n 1s 11kely 1n enterprlses among reglons Moreover, 1nd1v1dual farms -

may be less spec1allzed than now, as somewhat more d1verslf1cat10n is 1ntroduced.
‘ Productlon of more nltrogen on farms (v1a legumes) 1s ‘an example of d1vers1flcat10n o

in farm organlzatlon and operatlon. , _
Agrlcultural englneers w1ll not be 1nd1fferent to future changes in the

structure of agrlculture. Suggested here 1s the poss1b111ty of cooperatlve

o arrangements of farms on a local ba81s.-
I opened these remarks by commentlng on the material and the instltutlonal

*components of our llfe and shapers of our destlny. I»then gave most attentlon to,;
fthe materlal S S - ‘. g JRPETE

. But human belngs possess volltlon. To some extent we can choose our destiny.
* Whether- and how well we do so amounts to a tcst of our collcctlve mettlc.' ‘
I suppose that I essentlally offer my prognoses on the assumptlon that 01tlzens ?1'

‘_of our natlon and of allled nations W1ll find it posslble to deal w1th common -
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;problems ratlonally and effectlvely Yet there 1s no certainty that they w1ll
~do so. Maturlng natlons encounter ‘more problems than younger ones do. The :

’f most burnlng questlon of all is whether our c1t1zens can. democratlcally manage

’fthelr affalrs. Our destiny is not foreordalned it is to at least some.extent
,‘;of our own maklng. ' ' ' ' o '



