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"Eachfrecognition of a new thing as the object of legal
,fights’has opened a new chdpter in the law, often one of
vast compléxitY" (Philbrick) |
'This>paper is about compleﬁity. I an goiﬁg to examine complsxity
’ ?

and property in two ways-—-a short way and a long way. The short way is

a cowboy story and the long way is the same principle explained in the

-

words of an economist.

Consider the cowboy (this is an agricultural paper——apologies to

. the marine eccnomists who are familiar with shipwrecked Crusoces). He

rode alone unio'én opénurénge’with Oﬁiyiﬁis horSg and saddle as propér~
ty. Hé‘rounded up wiid'ca?tle‘éf apprdpriaté gender, and confined ;hem
and their offspring until he had a heré.' ihe‘herd grew by‘itself limit-
ed on%y by natural predation, cowboy consumption, and sales of beef to
the folks back East.

Enter cowboy 2 who did likewise. QOrganizational opportunities

consisted of 1) a shoot out, winner (if any) take all, or 2) « sfighily
more complicated property érraﬁgement by whicn P“ttTe were c}aimed,
reéo ded by branding (if the cattlé had any say they wﬁuld Have pre-
ferred title registration in deference to their smoldering flanks).

The cattle were comingled with cattle of other brands én the common
prairie;

One year rain was short, so was the and lznd for grazing

| Paper presented at annual meeting of American

iAgricu1tura1 Economics Association, Penn

' State University, August 15-18, 1976
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‘Eecamé scarce. Oféaﬁiéétidnal éppértﬁnities éfééé égéiﬁ i) another
shoot out'oer)»é slightly more complicated propé;ty arrépgement by .
which_the éowbbys, then numbering 3, agreed to limit the éiz;'bf their
herds by formula. ' The formula:worked:fine untii the?eﬁterpfising cow="
boys weighed the risks of cheating against getting caﬁght.‘ Organ—
izational opportunities arose again'l)vone ér more shoot outs o#
v2)'élstill more complicated arrangement which_éoneededAenforcéﬁent
to avfourfh pérty (they didg’t like the enfqrcer very mucﬁ'so théy'
called him goyernmeﬁt).

then‘the range becéhe too crowded with cowboys some of them took
to growing clover for the cows and carrots for hdrses. But open fange
is a'poor place to grow clovef and carrofs»with céftle and'ﬁorses,a—

/ ’ ‘

~round so still more organization cpportunities arose 1) more shoot outs

or 2) some rather complicated property arrangements involving surveys,

fences, deeds,rrecording, inter vivos transfers and cévaet emptor. Some
of the cowboys cauld not speak Latin so lawvers were invented. ,Cowboys
‘no lomger spoke'orishot it out with other'coﬁboysf ngBoysispoke to’
lawyers who spoke to other lawyefs who spoke to cowboys.

Meanwhile ranéhland became scarce. The old free range became
expensive and cowbﬁys discovered it was more profitable‘(and whole lot
easier) to sellfiaﬁd than to raise and sell Cattie. Organizational
opportunities abounded but instead of shoot o;ts there were contracts,
litigation and legislation. Leasing contracts, for example allowed buying
for jusE a short time. Land became so valuable that people could only

"buy or rent the separate services of land one at a time. Each of these

separate services became a right. Computers were enlisted to maintain a



céntinUﬁUs récbrd of all .the property'rights.- In time the land itself
‘was forgottén and major industry was bui;t}on the trade of real preoperty
rights. Organizational opportgﬁitiesvflourishea eVen wheﬁ the laﬁd didv
not. The story fades out in thejyear'2027,when'a thira-generation cow-
boy and a battery of lawyers invented a transferable viewing right for

the sunset over Rattlesnzke Butte. [end of parable]

Introduction:

"The probleﬁbof the.ownership of property is. in my view,

one of‘great importanée and of common concern throﬁghout the

free world." (Meade)

We have beén asked to consider, as ?art of ou} Association pro-
ceedings, thejfuturé of preﬁerty and agriculture. The reason is plain.
The rules comprising the institution of property affect the way wealth
and income are distributed and the way resources are used. It is as
important fcr us to understénd our future propgfty rules'éé it is to
understand future demands and syppiies of, pgt;oleum,_feytilizef,_labor,
or seed.

The task‘of translating the past into the future should not be
difficult; it is a process we have used from early childhood. Each of
us have leérned, with,;arying éuccess, to identify imporﬁant events and
activities. So it isrwith‘the future of property. Thé futuré of.proper;y

should be no more difficult to predict than the future of technology,
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society and mankind. Nor is it, I fear, any le

The approach

This is not the place for a discourse on methodology but it is perhaps’
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wsefulbto distinguish Betﬁeen predicfive modéls and reasoned specﬁl&tidn;
The’épproach to thé'future of propefty used in this paper is best
described as speculation. I doﬁbt,if any treatment of;therfuture can be
much more. Abmodel‘for prediction implies facts for testing thaﬁ, by
the very nature of the futﬁré, are not available. In Ludwig Lachman's
~words: "thé imposéibility of prediction in economics follows from the
facts that ecénomic chénge‘?s,linked»to change in knowiedge,band future
knowledge cannot be gained before its time." (Lachman)l
Our sﬁeculation is ‘abhout those»humag inéerdependencies and organ-
. 1zations of the future that pértain to broperty,'especially land in

o

agriculture.

Property semantics

What is property? ﬁhat "the éssenée ofvpropertyb
is‘inlfhe reléﬁions among ﬁén arising‘out of their relations to things."”
’(Elx p. 96)' Others variously define property as a system of authoritatively
‘sanct%oned rights, duties, privileges, anﬁ liabilitieé'among persons  with
respect to propefty objects (WUnderlich}wZ The ogjects might be goods,
services, -territory, ideas, or enterpriées. The persons can be natural
persons or legal entities such as corporatidns or trusts. The sanctioninb
authority is goﬁefnﬁent or its sgbstitute, The rightS»and.duﬁies a?é”’
relations between the holder.and'.othérs.3

‘The critiical element to be distilled from the definitions and de-
scriptions is “distribution." Property distributes‘opﬁortunities and

obligations among persons. Only indirectly, by personifying benefits and

" costs, dees property prescribe use of things.. The effect of property on.



decisions about the ievels and gombinations of resourceé'is inferred‘from
incentives presuméd'to exist from the distribufive qualities of property.
Tbenrights and privileges éttending-property are assumed to create
incenfives and theée incentives are assumed to create -behavior with
- respect to resource uée. These assumptions are so plausible that they
seem not - to have been seriously questioﬁed and the linkage bgtween
diSt;ibution of fights among persons, benefits and costs, incentives,
decisions,.and beliavior have been fuged into a doctrine ofvappropri—
ability and liability. The doctrine of approﬁriability and liability
provided conceptual underp;nnings for the literature of externalities
that bloomed in the environmentalist era. .

Thus, some rather elementary ideas about property added immensely

to economic understanding (Demsetz, McKean, Furubotn and Pejovich (1972)).4

Unfortunately there has been little quid pro quo. Economics has not been
equally generous to the concept_of property. The ”bundle‘of rightsﬁ
rémains more or less as stated by_Reinold_Noyes in 1936:

", ..this rather will—oflwisp thing'éailgd aominioﬁ or owner-
ship...is said to represent a bundle of rights of a certain nature
with réference to a certain object. Other kinds of bundles may
exist with reference to -the same object.... All the aggregates
combined, ﬁhiéh have reference to a singib object, comstitute
complete property in that object.” (Noyes, p. 309-310)

Describing property as a distributive dinstrument does n&t diminish
.its role in resource use. It merely affirms propérty as primarily an
aspect of the distribution of wealth, power, and status ﬁﬁich may in turn

affect the way property objects {(resources) are used.



Looking at the future of property one should give first priority to
distribution of property rights and then examine the implications for

resource use, say, in agriculture.

Complex Svsﬁems and Property as Information
'Propefty is a system through which owners communicate to others
.their intefests‘invp?operty objéct§. ‘Essentially, property»is an‘
infofmatibﬁ system. | . |
' v : .

- As the number of property objects, interests and owners increasgs,
Q‘the property system becomes moré cdmplex. Simﬁle one to one contracts give
way to generalized rules. Theﬁ the generél rules become numerous, re-
quiring codifications with increasingly formal and elaborate prqcedures
for enforcement, adjudication, and modification.‘

An expansion of property cbiscts end persons would cause one to

i

expect the property system to rely more on groups, voluntary organ-

izations and government to become decision makers. These organizations

Systems capable of handling large

“have increasing needs for .information.
volqmes of information ﬁend to become specialized. Davis and North
explain the tendency:
"In genéral, not only is information costly, but it is
gubjecf toﬂinéreasing returns. Thaﬁ is, bne must frequently
pay. for information, but thg cost does pot change much whether
that information is used to effect one, one hundred, or one
thousand transactions. If information costs are substantial and
if they are subject to decreasing costs, it is likely that
-substantial profits are to be earned from'increasing informatibn

flows that decrease uncertainty.'" (Davis and North, p. 21)



The markeﬁ for land has tradiﬁionally»béeﬁ local and specific to a -
paftieular unit; each transaction has béen,qto a large extent, "tailor
;madé{” Howevef,.conditions surrounding the -exchange of land are changing.
Already a specification macket is developing in urban residéntial real
‘estate. Thus, accérding to Davis and North criteria, the conditions for
institutional innovation exist -in reai pfopérty rights.

The increasing complexity of the real property system is én inevi-
table éou§equence”of mofe pafcels- ftland;’more sépafable rights and
more right holders.. There a{e currently between §5 énd)lOO million (USDC,
~ Behrens) parcels of land counted for tax purposes. From these units of
ownership, at least a third (Statistical Abs:ract)‘ha#e separated a lease-
hold interest. Most parcels are subject to some éeparatioﬁs of interest
éuch as easement, reservaéion, covenant,. or security, fegulation aqd tax.

What does this complexity meaﬁ in terms of the distribution of land
‘ownérship& It means tﬁaf thé buﬁdle bf righté is di&ided in many parts
and the parts are held by maﬁy people. Whaé Qe have called complexity in
‘the property system may result in a wider~distributioﬁldf réal-property
than is indicated by available measures such as a Gini ratio of land owne£~
ship (thnson). A smgll portion of a population holding fee ownership,
for example, does ﬁot necessarily mean that the distribution of all
intereéts in land i§ concentrated, The:degree of concentration of land
ownership may be an illusion resulting from our nargowness of concept of
ownership and the inadequacy of information about ownership.

parcel of land are much more difficult to

S
o

The many interests i
identify and comprehend that the parcel itself. We tend to be object

(say, parcel of land) rather than concept oriented, ‘and the tendency is



to assign to an owner a single interest to an object. This tendency is

revealed in the choice of the word '

'attenuation' in the property rights
literature (Furubotn and Pejoviéh, p. 1148) for example: 
"By considering how the attenuation of basic property

rights affects the actions of decision makers, it becomes

"possible to secure new insight in the behaviocr of various

-

‘types of firms...'
_Attenuétion'connates a diminution or ,disappearance rather -than separation
or relocation. ‘Is it correct to say that a iease~—the fight to uséva
parcel of land for a given period of time--is an attenuation or is it a
separation of a use right from the fee ownership;. Likewiée, does an
“easement or regulation reduce or attenuate a righ£ tQ usé;‘or does én
easement simply rélocate a particular right, énd a:regulation represent
the exercise of a rightAa governmeﬁt had all along.

The idea of attenuation results in part because the inadequate
information quality of our present property system allqws all the separa-
’ble property intérests, séve‘thé:original’feé,.to diséppéar into oblivion.
Presumably a more sophisticated inforhation syétem could identify, record,
publicize, trade and tax? each of the separable property interests. To
do so would result'in a more accurate valuation, and ﬁarketing of separa-
ble rights. One of the interesting consequences of the recent attraction
of transferablé deveiopment rights is that separable rights for par—
ticular uses are distinguished and traded.

In the long ruﬁ it is likely that thé benefits to scmeone of
developing the more sophisticated property information system will exceed

the cost. The precondition for ovganization innovation, in terms of the



~'Davi§ and Northb criferia,FWill exist‘énd enterprising in&ividuals,
groups and goVernments will refine the market for property rights.
Interests in prqperty willlbecp@é more widely distribut§d;‘not merely
attenuéted.,

The anomaly of power will be that, as the distribution of property
interests become more widespread, and as iﬁformation,systems beéome'ﬁore
vépecialized (high initial costs, low unit costé) new forms of éoncén—
tration of.?ropefty may ariée.‘ Particular types of interests may Eecome
the focus of ihformation specialists who control access to informatien
sourcesJ{ To some extent the presént'limits on access to multiple listing
in real estate is a step in that direction. As the information system
becomes organized and regulated access to the system may be restricted and
its valug expressea as franchise~-a seat 6n the New‘York_Stock Exchange;
for example. ﬂ

B Thus the concentration of ecqnomic or éolitical powey»associated
with the_owﬁership of large amounts o% land coﬁldjbe submérged by qontrol

of information about land. What the stock market has done for capital,

the land information market will do for liand.

The future’ of property

In general, what can be,said about the future of the real property
system in the U.S.? The following speculations and their consequences

are offered as a step toward a better understanding of that future. The

a9

speculations are presented more or less in descending order of certainty
and directed toward land.
1. There will be more holders of property. Demographers project

»



. more people,Aand we have no feason for assuming that organizations, trusts,
and other potential holders of rights will ﬂotvincrease with the number
~of people.
&here will be more property‘objecté.i Unless the“human: tendency to
make and collect things change there will be more ideas, goods, services,
and continued vertical and hori;ontal-divisions of territory.

lThere will bé more separation of.intégests‘(rights) ig préperty.
Waﬁﬁs will ﬁecome ﬁore specialized,‘less éndurihg; so the rigﬁts,.
duties, ﬁrivileges and obligations will become more narroﬁly defined and
~ will turnover more rapidly.
Thus the quantity of property interests will increase. The rules

pertaining to the property interests will increase in number or include

larger numbers of interests within each rule.

oy

More legislative, administr

tive and judicial resources will be
required for the organizational overhead to manage larger systems.
Success of future property systems will depend on highly sophisticated

(=3}

mechanisms for éeparating, identifying :transférring, collecting,'andA
managing property interests. Information handling.will determine the
character of our institutional future.

‘2. Property rights in land will become inéreasihgly separated
permitting the retention of the fee in fewer ﬁands, especially by groups
and organizations. More of the interests in land held by individuals
will be second-order interests such as negotiable stoék in a land
holding corporation. Land for investment will be held by incorporated

and syndicated holders with security interests in large financial

organizations.



Property interests will be concentrated along classes of property,
e.g. a single group may:own all the development rights in an area. A

’

power;comﬁany'may specialize in‘owniﬁg rights of way for operation of an
electric powef grid. Some of’ the concentration will include government.
Forvexample,'cognty,government may. hold scenic easements on all agri-
cultural land to insure an overall visual quality in the county. |

3. New systems of claésification, brbkerage, marketing and finance
will permit more rapid pufchase and salé of fee interests, leases,
.opfions, easements and other separated interésts. ‘The real estate market
will be increasingly national and intermational. |

4. Title assuranée, recording and registration will be automated and
simplified. Uniform standards will reduce costs and ease interstate and
international transactiomns.

5. Govérnmentbwill acqﬁire, hold, and manage more interests in real
property. Coﬁmon property will become more common. Tﬂe share of inter-
ests in land held by govermment will increase propertionately with the

 numbeivof people; parcels; and iﬁterést‘éepafation. This speéulatioﬁ is
based on the theory that as an organization, such as a nation, beccmes
larger and more cqmplex, a larger share of total resources are devoted to
management and coordinatien. At least some of the centralizing tendency

will take the form of government.
5. Against the centralizing tendencies of management in large scale
organization and the waste of coordination is the decentralizing tenden-

cy to form small scale autonomous decision units. Polycentrism (Ostrom) is

the term given to systems whose elements make mutual adjustments within a



: general.set;of rules. Polycentric organization mzv permit refinement in
property information without elaborate machinery for policing and

ajudicating rights.

The future of agriculture and property

"The condition most.favorable.to the prosperity of
vagriculturé eﬁists wheq therg,are no entéils, no unalienable
‘endowmeﬁts, no common lands, no right of.redemption, no
titles,.."8 (Polanyi, p. 180) '

The future of agriculture will be determined by a large number of
factors, including, but not limited to, property. Biological sciences: .
will be the most important influence on fhe fufure‘direétion of what.wé
now call agriculture, Eut the property system will gffect the distribution
6f benefits and costs, and ﬁay have some effect on the diréction and pace
6f change (Boxley).

The bio-technical features of world food ahd.fiber ih-relation to
'population has been stated in theloptimisti;‘tgrms of  Herman Kahp and
William Brown.

‘"For the balance of this century, the.prognbsis’is quite
favorable for two-thirds of humanity...but»qﬁite ambiguous for

the poores;_third‘of the worid.... Our assertion, howévgf, is that

these éan be greatly mitigated and possibly solved by creating

sensible pfograms within and ou:side‘tﬁe trouble areas....

Would there be enough food, we may still‘ask, if,‘aftef 200 years,

the world population rea;he , say,320 ﬁillion, about five times

‘the‘cufrent population? The answer to ﬁhat question, we assert,

is a simple yes!" (Kahn and Brown, p. 332)



Don Paarlberg 2 is ieés sanguine than KéhﬁbgnderCWh:
'-".,.Agricultutal‘producﬁion, even in the less developed
‘copntpies, will probably increase at a rate sqméwhét greater tﬁan
population over the nexﬁ 10 yearé, co that per capital Supplies
of foéd.afe likely to increase moderately.‘ Thé improvement
will not be great, however, and it will not be sufficieht to
"satisfy either the nutfitional neeés or the expectafions of
the people.... Let us ﬁow-&ireét our attention to the long—term
food problem, which willlextend well dinto the 21st century. Unless
there is a check in the rate of populatioﬁ growth, I see no solution
to ‘the food problem." (Paarlberg, pp. 300;3Q1)
For those even less optimistic than P?ariberg, the biological image
presented by - Borgstrom ié even more formidable:
""Demographers expect the world population to double between

1975 and 2000. That means that eveﬁ.ifvwe somehow manage to

double world production of fcod, minerals, housing and everything

else, more people than ever would still be starving and malnourished.
The hunger gap can be removed only by trebling food production during

the next 25 years.

In biological terms, the true feeding burden of the planet

is not &4 billion people, but rather 20 billion population eqﬁivalents
(PEs): We must include livestock as well. A PE is a unit of
protein intake; that of a human is one. The feeding population

of the United States is 1.7 billion PEs, a number that includes

215 million human beings, 150 million pets, and livestock. The

one billion more pecple the demographers expect in the next 13 years
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are really--in biological terms-+five billion." (Borgstrom,'pp. 71-72.)
In the long run there is little basis for optimism unless mankind
can bring itself under biologicél control. Im the short;fun, foed and

.

fiber production can be greétly expanded by mere extension of present
knowledge. Control of insécté and diseases, improved fertility and
watér management, soil,conserﬁation, refined materials processing all
will‘inpréase the capacity of the nation to produce food and fiber 10
-»(ASSOCiation of Agficuitural Bankers,; National Acadeﬁy of Sciences).

In the longer run at least two technological ad&éncements—-energy
management 11 (Steinhart) and genetic engineering--will greatly enhance
" the potential ﬁor food and fiber production and will élso affect‘the‘
 organization of agriculture. Solaf energy is presently uséd at a small
fraction:of what might be évailable. The;e is great potential in methods
toxtap the ppwerfof thé sun (Caivin)f Plants may be used to.store energy
for}fuel, particularly in humidtafeas, In éridvareaé soigr ﬁéwer gener—
ation is possible through heat and steam or chemical gengration of
electricity. Solar energy, howe?ér,vawaits ﬁéjdr,éciéﬁtifié and techno-
logical de&elopment before it beéomes our main source of power.

The remarkable advancements in the science of genetic information
clearly porténds major development in food and fibér éroauction.> Plants
and animals wiii'be‘dééigned with a combination of selective breeding and
DNA modification. Insects can ﬁe'bréd forntoﬁic vulnerabilify to cheap
non-polluting poisons. Nitrogen fixing qualities cén be built info
piants: Animals can be designed for market preferences. Many oppor-
tunities exist but genetic engineering is in its infancy and.the
.scientific community is‘ﬁroceeding conservatively. The iedesignvcf humans

to expand economic capability of resocurces—--smaller people, for example--



- is an intriguing possibility but unlikely in the near future.
- With more energy and more efficient plants and animals to use the

energy, the likelihood of the omnivorous, flexible, homo sapiens to

survive and prosper is great if not assuredf The quality of 1life,
satisfaction of demands, and specific adjustments of the éupplies of
goods and éervices.will depeﬁd on population levels, structure, and
tastes such as nutritional values.

The efiectiveness with Which scijentific effort is encquraged and
use& will depend to a great eXtent on organizétion. It is almost certain
that agriculture of the'fuﬁure will look no more like today's agriculture
than today's'agriculture resembles neolithié food -gathering. The organi-
zational change from today's agriculture probably will'be toward two
general forms 1) the‘fQod and fiber factoriés, concentrated physically
: andlfinancially to serve nétioh#l and global ;ransportaion facilities;
and.Z) the natural farms.based on.occupational (today’é subsistence,
part-time and retirement farms) recreational (today's Eobby farms. but
in greater number) and cultural {éomérrdw's a%t fofmj'ébjectiﬁés; The
two organizational forms will coéxist and to some extent will support omne
another. Financial requirements will tend to centralize and concentrate
the food factories. The hobby, art, recreational,;subéisténce and othexr
naﬁural farms a;é to a large extent consumption activities. fhey will not
influence the bulk of the food and fiber production.

Speculation about the likelihood cf future Qf farm factories does
. not mean that they are particularly desirable cor inevitable (Clark,
Shumacher). The potential for monopolization of_food availability»f.

and the potential for a calamitous interruption of supply are two-



strong arguments against food factories, or other forms of concentration.
With a directionof research and development of more intensive, safe,

imaginative and pleasant use of labor; small scale technology; production
techniques for small scale enterprises; small scale marketing and
financial institutions a widely dispersed production-oriented agriculture

could persist for a long time.

.If there is continued unionization of the labor force, concentration

of financial resources, and emphasis ton mass production techniqueé in
agriéulture, then the food factory is likely. TResource markets‘will
‘correspand to fhe cbncentrated production organization.

Two markets for land will appear 1) iﬁdustrial, where high prices
for 1and will encourage capital intenéity, which in turn will increase
the‘price of.land and 2) consumptive or subéistance. Capital intenéive,
fiﬁancially sophisticated food a@d fiber factorieé will trend foward a
separation of property interests in land and a development toward second
order interests in land'(negotiable, tfaﬁsferable iﬁterest in a land
holding entity such as a corﬁorétion or syndicéte);‘ Thevéonéumption or
subsisfence‘farms will involve less separation of interests in land than
the food factoiies but greater parcellation; an appropriate analogy might

be today's single family detached home, compared to an apartment condo-

minium.
Much of the future of property and agriculture would appear to depend
on effective information management. Both biological and organizational

processes, almost by necessity, will become more comp:.ex. In research,

management, and legislation, information requirements will increase.



Issues of pribacy, independence, freé&om, responsibility, interdepenaency,
control and equity will surface in maﬁy ways in many places. Better -
infox@atidn, obtained faster and less expensively, will be needed to
resolve these issues. The property system>will be ‘no exception.

The problem of orgnaizationalbcomplexity and information as it
pertains to property and agricﬁlture in the fast and in the future
suggest two areas of social gcience research:' 1) histbrical theory
" of complexity, equilibiiﬁm énd growth of instifutidns and 2) a theqry

12

of the conservation of information on which research and design of

organizations could be based.



. Footnotes . : .
Gene Wunderlich, Economic Research Service, U.S. Department of Agriculture,

Wa§hington, D.C.

Invited Papers Session, Session 6: Private Property and the Future of

Agriculture

The author appreciates the review of an earlier draft by Robert Boxley,

James Lewis, Carmen Sandretto and goger Strohbehn.

1. Shackle (1972) states further "The analyst 'can reason only about
what is in effect complete; and in a world where there is time,

nothing is ever complete."

2. The concépt of property here draws from Ely 1914; thfeldvl913;

American Law Institute 1926; Noyes 1936 arnd from suggestions and

ideas from Quintin Johnstone, Myres McDougal and Harold Lasswell;

it is described in greater detail in Wunderlich 1969.

- 3. Hohfeld (1913) claimed that "one of the greatest hindrances to
the clear understanding...arises from the express or tacit

assumption that all legal relations may be reduced to 'rights'

and 'duties'..." He thereupon classified all legal relations into

jural opposites (right, no right; privilege, duty; power,
g 3 Pl 3 b o v

disability, and immunity liability) and jural correlatives

(right, duty; privilege, no right; power, liability; immunity

disability). Hohfeld's scheme was useful largely because it
showed the implications of rights, privileges held by one party on

the duties and on rights of others.



4, Following,anaid Coase's concepts' of social cost, published in
1960,4Demsets (1967) and others (e.g. McKean'1970) explained

externalities in terms of. failures to assign operty. The

.-

it

doctrine of appropriability, referred to as the '"property approach"
to economic efficiency issues, was reviewed in Furubotn and
Pejovich (1972).

5. Conceivably each separate interest could be assigned a value and

. o
intricate.but would have the

taxed. Such a system would be
advantage of precluding some current tax aberrations such as

preferential use value assessment.

6. Davis and North, op cit pp. 41-44, 51-54. * Their model for
igstitutional innovation, reduced from its refinements, is simply
that an innovation will come-into being when ""there are>potential
profits that can be harveéted\by anyoﬁe.<or any grqub who can
innovate néw institutional .arrangements that will overcome, ..
sbarriers [of economy of scale, externality, risk aversion, .

political pressure, etc.]." Ibid p. 61.

7. The future means anytime after now, but primarily 50 or more years
bl b

hence.
8. Quotation attributed to‘Benthamhby Polanyi (1957).

9, See Paarlberg (1976) "Agriculture 200 Years from Now" and Rasmussen

(1976) "The Past 200 Years of American Farming."



10. TFor a more systematic examinéﬁion of’curLEHf food syéteﬁs and

near futures see Eas; USDA,’Fon and»Agriculture, Report to
S Resouﬁces fof‘the Futurgi(q;aft)‘1976 and some 1985 pro-

jections,in“Quaﬁce (1976): Thé National Academy Qf Sciences
reporﬁ (1975) is consistent with Paarlbefg supra. - The Academy
‘report sqmmarizedeith: "For the next‘degade or so, we think
we perceive that the sﬁpply of food, fead and fiber_will be
adequaie...”v‘But the répor%gédds: '"?his period of adequacy,
which we believe we éaﬁ foresee, is someﬁhat irrelevant in
view of the concerns raised in this report.”

\ . °

~

11. The use of machinery in the U.S. has resulted in a net loss of

energy, i.e., agricultural consumes, through oil more energy in
BTU's (British Thermal Units) than it produces in food. Moreover,
the energy "subsidy" (calories of input in relation to calories of

output) has fisen from 1 in 1910 to 8 in 1970.

12. By conservation of information I mean nothing more than-the efficient
use of infermation overtime-—-no more channels, no more messages,
no more encoders and decoders than necessary to reduce uncertainty

to a desired level.
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