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ORGANI ZATI ON OF DECI SI ON- MAKI NG ARRANGEMENTS AND

THE DEVELOPMENT OF ATMOSPHERI C RESOURCES

The Human Environnment and Its Utilization

I n begi nning an exploration of the hunman uses of the atnosphere
we night draw upon sone of the conceptions used by Pierre Teil hard
de Chardin as a point of departure. Teilhard has attenpted to distinguish
di verse aspects of the human environnent by reference to the geosphere,
t he hydrosphere, the atnosphere, the bi osphere and the noosphere. The
geosphere has reference to the earth forns as that part of the human
environnent found predom nantly in an inorganic liquid and solid state.
The hydrosphere refers to the streans and bodi es of water which flow over
and through the outer crust of the geosphere and constitute the liquid
pool and flow resources of the oceans, rivers, |akes and ground-water
supplies. The atnosphere is the outernbst concentric |ayer of the earth,
a bl anket of air, conposed predom nantly of the gases, nitrogen and oxygen
The atnosphere is a dynam c, turbul ent gaseous mass held in a position
of greatest density at the conbined surfaces of the geosphere and hydro-
sphere and shades into interplanetary space only a relatively few nmles
beyond the earth's surface.

Teil hard, following the tradition of de Lamarck, identifies the

bi osphere as the filmof life fornms with its configuration of organisms
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living in ecological communities which predom nantly occupy positions in

t he upper hydrosphere, in a very shallow mantle at the surface of the
geosphere and the | ower atnosphere. Al forns of |ife depend upon sone

sl ender thread of connection which enables themto nmake use of the atnosphere
in nurturing the organic processes of life but no formof life, so far

as | know, has been able to forma niche by which it can exclusively derive
its continued sustenance in the atnosphere. The biosphere is nurtured

and sustained by the conjunction of the geosphere, the hydrosphere and the

at nosphere and by the essential processes of interaction occurring AMONG t hese
spheres of the environnent.

Human |ife occupies its position in the |ife-space of the biosphere;
but Teil hard, Huxley and ot hers have al so given human |ife independent
recognition as fornng a separate di nension anong earth forns. They refer
to this human di nension of earth fornms as the 'noosphere"'. The noosphere
constitutes that part of the earth which has been brought and shaped by
human know edge -- by human action or enterprise based upon human 'know edge.
The noosphere is represented by the configurati on of nman-made fornms which
has reshaped t he geosphere, the hydrosphere, the bi osphere and the atnosphere
into a productive environment to serve human purposes and to inprove the
conditions and opportunities for human life.

Evi dences of the massive transformati ons whi ch have been w ought by
human endeavor in reshaping the earth into the forns and patterns of a
noosphere are at every hand. The forns and patterns of an agriculture,

(i.e., the cultured biosphere), can be observed as the predonm nant feature
of the | andscape through the tenperate zones of the earth. Human cities

rise like nountains and sprawl with a stark realismwhich nmutes and obliterates
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t he shades and tones of the surroundi ng bi osphere. Networks of highways,
railroads and |ighted beacons cross the | andscape in diverse sparkling,
web-1i ke patterns. These are the artifacts, the instruments and the
products of human acti on.

The noosphere has other dinmensions that are nore specifically re-
flected in the actions of people engaged in their endeavors, the organizations
that constitute those endeavors, and the conceptions that lie behind the
actions which formthe space -- tine continuum of human enterprise. The
political process is that part of the human endeavor concerned with stric.-
turing, regulating, controlling and generally with ordering the course of
human action as each and every individual sustains his |life amd the ms-
cel I aneous human endeavors whi ch constitute the noosphere.

The raison d' etre of the political process is rooted in the hunman
capability for devel oping) organi zing and usi ng knowl edge. The politica
process is the basic arrangenent for constituting hunan enterprise. It is
the nmeans for translating know edge into action and thus in transformng
the earth into a noosphere. The political process is the nethod for organ-

i zing, guiding and channeling activity into enterprise in the transfornmation
of a state of nature into a state of human affairs

Any consi deration of the hunan use of the atnosphere involves an
anal ysis of interaction between two systens -- the atnosphere as a resources
system and the organi zati on of hunan endeavor and of hunman action as a soci al
system concerned with the utilization and exploitation of the resource system
This social systenms can be viewed as an econony if the analysis is primarily
concerned with the producti on and consunpti on of goods and services associ at ed

with the use, devel opnent and control of a resource system This same system
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can also be viewed as a political systemor as a polity if the analysis

is directed to the process for ordering decision-raking arrangenents

anong those involved in the use, devel opnent and control of a resource
system An econony is not functionally independent of a polity, and
froma participant's point of view, both might best be conceptualized
sinmply as a political econony. However, different analytical perspectives
can be used in considering different properties of a social system as
conceptual |y i ndependent systens even though they are not functionally

i ndependent in an experiential sense.

Those involved in the use, devel opment and control of resource systemns
nmust cone to terns with the constraints and conditions of the social systemns
as well as the requirenents of the resource system. The technical feasibility
of a course of action, i.e. the capacity to deal with the requirenents of
a resource systemin relation to its systematic characteristics in order to
produce the desired products or changes, is only one set of criteria involved
in planning a resource devel opment program Standards of economic, financial
| egal and political feasibility turn increasingly upon a capability for
neeting the terns and conditions reflected in the constitution of a politica
economy as a social systemorganized to facilitate productive enterprise in
t he enhancenent of human wel fare.

The task of the social scientist, in an analysis of the human use of
the atnosphere is to clarify behavioral regularities or systenic characteristics
i nvol ved in the organi zati on of the human endeavor. |n undertaking an exam
ination of the political dinmensions involved in the human use of the atnospheric
| shall sketch in broad outline sone of the basic characteristics of politica

organi zati on and then anal yze problens in the devel opment of atnospheric



resources in terns of the effect that the political process has and w |l
continue to have upon the organi zati on and conduct of hunman enterprises

concerned with the human use of the atnosphere.

Basi ¢ Characteristics of Political Oganization

The Political Context

The distinctive quality about hunman bei ngs which has been so inportant
in the devel opment of the noosphere is their very extensive capacity for
| earning and their capability for organizing their |earning through synbolic
representations into conplex informati on systens which can be transnitted
fromone to another in contenporary or in succeeding generations. The
organi zation of learning in synbolic forms has |led to the devel opnent of
a human capacity for handling an increasing quantity of information as the
frontiers of learning are extended and for assum ng specialized roles in
t he devel opnent and use of information. New know edge transforned into
new t echnol ogi cal capabilities are anong the forces at work to shape the
noosphere and to reshape the total hunman environment.

The capability for acquiring, organizing and handling very |arge
amounts of information inposes a correlative requirenment for exercising
choi ces fromanong the | arge variety of opportunities that become avail abl e
for taking alternative courses of action inherent in human know edge. The
probl em of ordering the maki ng of choices or the exercise of discretion
has been resolved in hunman experience by the devel opnent of conplex systens
of decision rules assigning certain capabilities (rights, powers, privileges

and immunities) and certain linmtations (duties, liabilities, exposures and

-5-



disabilities) in relation to the actions which might be taken in the

di verse circunmstances of life, and by the devel opnent of a correlative
set of institutional facilities (also organized on the basis of decision
rul es) for the devel opment, nmai ntenance, enforcenment and revision of

deci sion rul es.

My use of the term"decision rules" in this context is synonynous
with the concept of lawin the broad sense that | awers would refer to
enforceabl e | egal prescriptions, legal norns or |egal propositions as
law. This includes public and private law, crimnal and civil |aw and
all other fields of law. Property law, for exanple, is a system of
decision rules assigning differential capabilities and limtations to
persons regarding the acquisition, use, allocation and disposition of
the val ued objects or events which are subject to a property relationship.
By virtue of the |law of property, a proprietor (i.e., property owner) is
assigned the authority (i.e., fornal power or the formal assignnment of
capabilities and limtations for action) to make deci sions comensurate
with his |lawful use and enjoynent of that property. The use of the term
lawful inplies that one's authority is conditioned by certain limtations
in recognition of the comrensurate authority of others. The correlative
set of facilities for the devel opnent, enforcenent and revision of decision
rules (i.e., law) are the institutional facilities which constitute the
government of a political system

A political systemhas reference to all decision-nmaking functions and
i ncludes reference to all decision rules concerning the allocation of
authority for the exercise of discretion in& all human conduct. The sub-

structure of a political systemis formed by the allocation and distribution

-6-



of power to persons to act or to control actions in the realization of
diverse values in relation to other persons in a society. The | aw of
property, for exanple, can be conceived as part of the political formula
first in the sense that the |law of property governs the assignment of
aut hority applicable to the allocation, use, and reallocation of diverse
resources. In addition, property owners are assigned capabilities for
instituting certain undertakings to facilitate their rmutual interests
and for securing renedies to deternmine and to enforce their lawful interests.
A serf holding a life estate to his cottage, for exanple, would have
occupi ed an altogether different political position if he had access to
the courts of the realmthan if he had access only to the lord of the nmanor
in seeking renedies in his situation. Property lawis not only a basis
for the exercise of productive capabilities in tie conduct of econonic
enterprise but is also a significant basis for the exercise of capabilities
in constituting, enforcing, and revising the structure of legal relation-
shi ps as the enforceabl e decision rules operative in a social system

The superstructure of a political systemis defined by a system
of decision rules which provide for the assignnent of authority to
certain agencies or officers (decision structures) to perform specialized
deci si on-nmaki ng functions in the governnent (i.e., naintenance, regulation
enforcenent and revision of [egal relationships) of a political system
These deci sion structures conprise the superstructure or governnent of a
political system They also performan assortnent of decision-nmaking
functions bearing upon the provision of a variety of goods arid services
for the collective benefit of tie community of people served by those

instrunentalities in addition to the mai ntenance of "l aw and order".
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Different political systens have recourse to different structures
of authority in defining political relationships and as a result give
rise to different opportunities for people to nake use of their own
aut hority as persons, or as proprietors and to have recourse to other
speci al i zed authorities to pursue their individual and collective interests.
The assignnment of authority, and the terns and conditions applicable to the
exercise of authority affect the feasibility and performance of any hunman
undertaki ng. For this reason any consideration of the human di nensions
of the atnobsphere must have reference to the structure of authority and
to the exercise and use of authority in the governnent of human affairs.

Any political systemcan be represented as a structure of authority.

Fol  owi ng Lasswel |, authority can be defined as formal power, as the
assignment of capabilities (with correlative limtations) for action by

| egal prescriptions or norns. Law can be viewed as a political formula,

performng the function of prescribing and describing the social order in

detail. Authorities are formally assigned powers or decision-naking
capabilities by the political fornula. The political fornula represented

as the formulation of a structure of authority is a fornula for the dis-
tribution, exercise and control of decision-making capabilities in politica
systens.

Where a structure of authority is designed exclusively to control affairs
within a specified jurisdiction and to be independent of all other structures
of authority, a political systemcan be represented as being a sovereign
state. Matters of rnmutual interest affecting sovereign states nay only be
deci ded by mutual agreenent based upon appropriate authorization by those

aut horities which are assigned responsibility for dealing %ith such affairs.
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To the extent that alternative institutional remedi es are recogni zed as
controlling in conflicts arising between "sovereign" states, new structures
of authority representing broader conmunities of interest may be taking
form

From Tei |l hard' s perspective we m ght characterize the politica
structure of the noosphere to be conposed of a |arge nunber of independent
nati on-states (somewhat in excess of 125) claimng to exercise exclusive
authority in the regulation and control of human enterprise and conduct
within the territorial linmts of those states except for such understandi ngs
as each has with others in dealing with matters of nutual interest. As a
result the political structures in the noosphere forma configuration quite
i ndependent of various other forms and patterns of events which conprise
the natural resource systems in the human environnent. Many probl ens
associ ated with the human use of the atnosphere cannot be readily confined
to the Jurisdiction of single nation-states and thus require internationa
agreenment in accordance with the decision rules of international |aw

The Structure and Use of Authority in a Political System (with Particular
Reference to the U. S A)

The system of | aw Governing rel ati onshi ps anong all of those who
function in decision making positions in a political systemis an extra-
ordinarily conmplex structure. Few general treatises even purport to make
a general exami nation of such relationships except studies |ike Blacksone's
Comment ari es or de Tocqueville's Denocracy in America. This analysis WII
be confined to the nost general characteristics of a political system as
reflected in Anmerican experience. The structure of authority for individua

decision making will be examined first. Brief reference will then be nmade
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to the conditions requiring collective decision-naking capabilities. Third,
the general structure of authority for collective decision making as
reflected in the formal structure of governnment will be exam ned. Fourth
the use and exercise of authority in the conduct of affairs requiring

col l ective decision-nmaking capabilities will then be considered. Finally,
brief reference will be nmade to the organi zati on of private, nixed, and

public enterprise systens in the American political econony.

The Structure of Authority for Individual Decision Mking

Al'l types of human rel ationships are governed by reference to
decision rules applicable to different types of institutional arrangenents
in a society. Legal concepts of person, property, contract, agreenent,
association, torts, renedies, sanctions, due process are only sone of
the nore inportant concepts applicable to the micro-structure of authority
i nvol ved in inter-personal relationships.

In the devel opment and use of any physical resource, property |aw
performs the vital function of establishing the decision rules regarding
the allocation, use, control and transfer of any resource and of the
products whi ch may be derived fromthat resource. In political termns)
property lawis a formula for the dispersion of power (the exercise of
deci si on-naki ng capabilities subject to limtations) to persons to under-
tale economic activity in the use and devel opnent of a resource. \Were
resources are not dealt with as free goods, property laww ll typically
i ncl ude preenption rules for the acquisition of a property right and the
condi tions under which that right nmay be held and transferred.

The sinpler forns of property law are those applicable to objects
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or events which are readily isolable in the sense that they can be easily
delimted, bounded or packaged, subject to individual control and are not
the source of external effects or consequences which inpinge extensively
upon others. Such property is typically held in exclusive individua
ownership (i.e., severalty) with mniml necessity for public regulation

The much nore difficult problemin property lawis the tasks of dealing
wi th resources which are not isol able, which cannot be easily bounded or
packaged, which cannot be subject to exclusive individual control, and which
give rise to externalities which may significantly affect others. These
are the characteristics nost frequently associated with comon pool or
flow resources. G| pools, fisheries, water resources in general, and
at nospheric resources come within this general category. Until the devel op-
ment of barbed wire, which nade the task of bounding |arge areas of |and
both technically and econonically feasible, nuch of the open range was al so
subject to use for cattle grazing as a conmon property resource.

The | aw of comon property typically includes reference to both the
i ndi vidual interests in the comon property and to the conmunity of
interests shares by all of the individuals who have a lawful claimto the
use of the common property. As long as the supply of the resource derived
fromthe comon pool is adequate to neet the | awful demands of all individua
claimants, the rules of equity jurisprudence provide a nmeans of resolving
conflicts among clainants. Were the supply is not adequate to neet the
demands of all potential claimants, property law will wusually include pre-
enption rules for an original allocation by queing arrangenments (first in
time; first inright) or by territorial proximty (e.g.. riparian rights),

or some other such arrangenent.
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Where conditions of natural supply are inadequate to neet the denmands
of existing lawful claimants by linmting the original allocations,
alternative strategi es may becone necessary either to ration the avail able
supply or to increase the available supply. The function of rationing the
demands or increasing the supply or a conbination of both may require
conpl ex managenent strategies, and the use of technol ogically advanced
producti on et hods dependi ng upon the nature of the problem

The devel opnent of a system of property law to deal with conmon
pool or flow resources can be further conplicated if the ultimte consunptive
product cannot be contained and nust be di spersed under conditions which
do not allow for nmarketing arrangenents. The distribution of donestic
wat er supplies can be marketed and it thus becones technically feasible to
institute pricing arrangenments and to require consunmers to pay in proportion
to the demands they make upon the supply. Were the good or service enjoyed
by the ultinmate consider cannot be contai ned and di spersed under narketing
arrangenents it rust be provided under condition of conmon or collective
use subject to public provision. Public ownership for the provision of
public goods may also enter into the conplex of proprietary interests
associ ated with the devel opnent and use of a common pool or flow resource.

Private property law, the |law of contracts, and the |aw of voluntary
associ ation authorize or enable persons to undertake a variety of |aw ul
arrangenents with one another. These can vary fromthe relatively sinple
transactions of buying and selling to the nore conpl ex undertaki ngs such
as devising a rather elaborate authority structure for the organization
and conduct of a private enterprise involving a |arge nunber of voluntarily

associ ated interests. The nodern corporation is perhaps the npbst advanced
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exanpl e of such an association of individual interests organi zed on the
basi s of voluntary arrangenents.

The basic decision rule applicable to the exercise of authority by
private proprietary interests in the conduct of transaction or mnutual
undertaking is the rule of willing consent or of voluntary enforcement. The
consunmati on of a private exchange between a buyer and seller is based
upon this rule. So is the general |aw of contracts. Laws bearing upon
private associations, including the nodern corporation, are based upon a
m xed structure of rules. The basic rules be ring upon entry to and exit
fromsuch an association invariably presune voluntary agreenent or wlling
consent. Wthin the constraint of this rule, many private associations
devel op a much nore conpl ex structure of decision rules in the conduct of
affairs within the association. These usually include reference to different
forces of majority voting in conbination with a constrained and linited
structure of one-nman rul e governing principal -agent rel ationshi ps.

The rule of willing consent is nost appropriate in facilitating agreeable
arrangenents. However, the rule is subject to serious Iimtations in dealing
with areas of disagreenent. As a result, all forns of law dealing with the
m cro-structure of person-person relationships in the Arerican politica
system aut hori ze persons to seek renedies and gain access to decision
structures which can make decisions in the absence of willing consent.
CGovernnmental institutions are the particular institutional facilities
created for the deliberate purpose of naking decisions in the absence of
voluntary agreement and willing consent. In effect, the renedies that a
person may seek through the institutional facilities of governnent are those

that enable himto nake use of decision-naking arrangenments where deci sions
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can be taken and performances can be required w thout reference to the

willing consent of each person.

Condi tions Requiring Collective Decision-Mking Capabilities

Where a structure of authority rel axes the requirenent of willing
consent and pernits decisions to be taken and performances to be required
wi thout reference to the willing consent of each person a sensitive
problemis created in the structuring of human rel ationships. El enents
of force and coercion are inplied as anyone nmay be presented with the
ci rcunmst ances where if he does not do sonething contrary to his individua
judgrment he will be penalized for the failure to do so. Such a person
may be required to do something bad, fromhis point of view, and if he
fails to do so he is often threatened with a penalty in the formof sone
greater deprivation. This is a choice anong bads and such choices are
apt to give rise to unstable human rel ati onshi ps.

Since anyone may find hinmself in such a situation it is rationa
for each person in a society to have serious concern about the definition
of the structure of authority for nmaking governnental or public decisions,
about his access to such decision-maki ng arrangements and about his voice
in the making of these decisions. Sonething of a paradox arises fromthe
circunstances that a system of |aw and order based exclusively upon a rule
of willing consent is not a stable arrangenment either. Anyone who could
exerci se an absolute and conplete veto in relation to any claimor demand
whi ch m ght be made upon himwould be free to operate with conpl ete disregard
for the lawful interests of all others. A holdout in this situation could

capture the lion's share of the existing wealth if others were sufficiently
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naive to continue to conformto the [awful norms of conduct in deference to
the hol dout's position. Instead one would expect the | aw of the hi ghwayman
(take what you can get) quickly to replace the |aw of the market in the absence
of governnental institutions capable of making and enforcing decisions taken
on ot her bases than willing consent.

The sane type of hol dout position can be exercised in any comon-poo
or flowresource situation, and in any situation involving the collective
use or enjoynent of a public good. If 100 private proprietors have equa
access to an oil pool, for exanple, the one which can punp the nost can capture
t he biggest share. He has no incentive to agree to a Joint arrangenent for
rati oni ng and schedul i ng production unless all others can be bound to such
a production agreenment and unless its terns can be enforced upon all producers
wi thout regard to the willing consent of each and every producer. Yet al
producers nay enjoy a greater aggregate product and a nobre economc return
i f such production agreenents can be mmintai ned and enforced over the |ong-
run.

A public-good situation has an anal ogous structure. Since individuals
cannot be excluded fromenjoying the benefits which are derived fromthe
provi sion of a public good they can freely enjoy its provision wthout
regard to the necessity of paying for the costs of providing such a good.
As a result public goods cannot be provided on the basis of a consumer's
willing consent to pay his proportion of the cost. There would be every
incentive for each consuner to hold out, and to becone a free-|oader. As
a result nobst public goods depend upon taxation or sonme other form of
conpul sory pricing as the neans for financing the conduct of enterprises in

t he public sector.
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The sensitivity of the task in shaping the structure of authority for
t he government of a political systemis not dimnnished by the circunstances
that such arrangenents nmay be quite rational froma self-interested
i ndi vi dual perspective. The use of governnental arrangenents to reach
decisions can lead to results which | eaves each individual better off
and to which each individual would willingly agree if the opportunity to
exerci se a holdout position here precluded by relying upon a decision
rule requiring | ess than unani mous consent. As Buchanan and Tul | ock have
denonstrated, it is possible to conceptualize the circunstance where a
conmmunity of individuals would unani nously agree to a set of decision rules
or to a constitutional arrangenent where each would willingly abandon his
i ndividual right to an ultimate veto in favor of an alternative set of
decision rules. The theory of the social contract found in the works of
Hobbes, Locke and Rousseau is based upon sinilar analysis.

The difficulty arises fromthe circunstance that the decision rules
requiring less than willing consent create an opportunity to use the
coercive capabilities inherent in governmental decision nmaking to secure
advantage for sonme people at the cost of other people. In the extrene
case, governnents can becone instrunments of tyrannical exploitation. The
formul ation of the general structure of authority for collective decision-
maki ng arrangenents as reflected in the constitution of governnental
institutions is inmportant both fromthe perspective of the decision-nmaking
capabilities which can be exercised and the opportunities for recourse to
renedi al action on the part of those who are aggrieved by deci si ons which

have been taken.
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The General Structure of Authority for Collective Decision-Mking Arrangenents

The general structure of authority for the organization of collective
deci si on-naki ng arrangenents in the United States is fornulated on the basis of
a conpl ex body of constitutional |aw which divides the exercise of authority
both on a horizontal and on a vertical basis, and places substantial linta-
tions upon every assignment of authority. The federal structure of Ameri-
can system of governnent represents the horizontal division of authority; and
the separation of powers within each unit of governnent represents the vertica
di vision of authority. For our purposes we need only to sketch the bare out-
lines of this systemin order to indicate the institutional facilities which
are avail able for nmaki ng deci sions under requirenents of other than willing
consent and the conditions which are applicable to the use of these institu-
tional facilities. These arrangenents are generally used to govern the conduct
of public agencies or enterprises engaged in the provision of various public
goods and services in the public sector of our political econony as well as
t he mai ntenance of |aw and order in the government of all other social
rel ati onshi ps.

The governnental superstructure of the Anerican political systemis divid-
ed into two sets of jurisdictions with sone neasure of specialization reflected
in the assignnent of exclusive authority to the national government but with
substantial redundancy in the avail ability of alternative sets of politica
institutions for seeking renedi es and sol utions which require the use of govern-
mental authority. |If one set becomes inaccessible, the other nay becone avail -
able in seeking a new political solution to a problem

In the case of the states, an additional substructure of |oca
jurisdictions gives rise to a third level of authority which, in sone
i nstances, approxi nates a sufficient |evel of independence to be considered
anot her aut ononous set of political institutions. In California, for exanple,
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the state constitution extends authority to any city with a popul ation

of nmore than 3,500 people to formulate its own charter for the governnent
of municipal affairs and |limts legislative prerogative to the approva

or the disapproval of such a charter as a whole without authority to revise
and amend. The constitution and reconstitution of the structure of
authority at the state and local levels is generally beyond the reach of
authorities in the national government. Thus, substantial elenents of

i ndependence are pernmitted in the search for alternative political solutions
and in the exercise of countervailing power to prevent easy doni nance of
any one set of authorities over matters of substantial conflict anong

het er ogeneous interests in the Anerican political conmunity.

The structure of authority in each governmental Jurisdiction in the
United States is usually divided anong several different agencies which are
i ndependent |y assigned responsibility for the exercise of authority over
speci alized functions in the process of governnental decision nmaking.
Typically this division of authority is represented as a tripartite
di vi si on between the legislative, executive and Judicial branches of
government, but recognition should also be given to the reservations of
aut hority bearing upon popul ar participation in the political process by
the election and recall of officials, referenda, legislation by initiative
petition as well as the nunerous other constitutional provisions bearing
upon the rights and i mmunities which persons nmay exercise in the politica
process. The inplications of this conplexly differentiated structure of
authority for the government of the American political system can be
examined in relation to the opportunities which beconme avail abl e and the
burdens that are assuned by those who seek political solutions to problens

t hrough the exercise of public authority.
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The Exercise and Use of Authority in the Conduct of Affairs Requiring
Col I ective Deci sion-Mking Capabilities

The sinplest case of a public enterprise organized to exercise
col l ective decision-naking capabilities is a single-purpose public district
established to serve a single comunity of people. Such a district would
usual |y be established to include those who would benefit and to excl ude
t hose who woul d not benefit fromthe provision of a public or collective
good. Legislation for a ground-water basin replenishment district, for
exanpl e, woul d include provision for taking account of the physical
boundari es of a ground-water basin in fornulating the political boundaries
of the district. Wile petitioners mght renonstrate agai nst inclusion
within the district, decisions to incorporate the district and to establish
its boundaries would nornmally be made by some form of quasi-Judicial
proceedi ngs to assess the appropriateness of the proposal, to determne its
conformity to the legal criteria and then be subject to approval by the
af fected popul ation by sone najority-vote formula. A hol dout woul d not
be free to sustain his position.

In addition such a district would nornmally have the authority to | evy
atax or to require the paynent of a conmpul sory fee or assessnent for
services rendered in order to finance the provision of its services.

Agai n, a groundwater basin replenishnment district mght be granted author-
ity to levy a tax upon property within the district or to collect a so-
called "punmp tax" as a conpul sory charge | evied upon ground-water production
A potential hol dout would not be free to abstain fromthe paynment of such
char ges.

The political quid pro quo for the exercise of these coercive powers
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in the conduct of a local public enterprise is usually arranged by providing
the conmunity of people who are included within its Jurisdiction with a voice
inits governnent. The governnment of such an enterprise is usually vested
wi th a governing board conposed of representatives elected by the | oca
popul ation. In addition, approval of the |local electorate may be required
to authorize the construction of nmmjor works, the creation of indebtedness,
and the levy of special assessnents or taxes.

If such a district already exists as a |legal and political entity,
the sel f-governing arrangement of its internal structure may pernit the
peopl e served by such a public district to devise agreeabl e sol utions and
at the sane tine avoid the holdout probleminherent in the rule requiring
the willing consent of each and every affected party. However, it is
i mportant to recogni ze that such enterprises are not regul ated by the
econom ¢ force of market conpetition in the provision of their services
but are regul ated by recourse to | egal and political processes. The first
order of political control occurs within the self-governing arrangenents
for organi zing the government of a district's internal affairs. Each such
public enterprise nay also be regulated by recourse to political and | ega
renedi es through the external public authorities which occupy positions
of authority in the formal structure of governnent within either the state
government, the federal governnent or both. Al |egislation authorizing
the creation of public districts is enacted by state | egislatures.

Any party who is sufficiently aggrieved to be willing to pay the
costs involved may seek a variety of different renmedies from public adm nis-
trative authorities with regulatory responsibility concerning the organiza-
tion and operation of such districts, fromstate or federal courts dependi ng
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upon the issues involved, and fromlegislative bodies having appropriate
Jurisdiction in such matters. The legal and political costs of sustaining
a public enterprise in the presence of substantial conflict and di sagree-
ment can be relatively high, given the availability of a large variety of

I egal and political remedies. Those responsible for organizing and operat -
ing a public enterprise in the Anerican political system have substanti al
incentive to attenpt to work out an agreeable solution even though the
rule of willing consent cannot be sustained in an absol ute sense

At the other end of the continuum anong the possible structures used
in the conduct of public enterprises is the organization of a governnental
agency created within the general structure of a state government or the
federal governnent. The same general principles apply in both real ns except
that the structure of state authority is usually nuch nore di spersed than-
the structure of authority in the Anerican federal or national governnent.
Ref erence to the general requirenents inposed by the structure of authority
in the federal governnent for establishing and naintaining the | egal and
political feasibility of a public enterprise operating as a federal agency,
thus, provides us with a sonewhat sinpler arrangenent than exists in nany
of the states.

The creation of any new public programat the federal |evel would
generally require authorization as new | egislation. The requirenment of
establishing its initial political feasibility would thus always cone prior
to establishment of its legal feasibility in organizing a public enterprise
at the federal level to undertake the provision of a public service.

The political costs of |launching a new programthrough the federal

government may cone very high. The enactrment of l|egislation normally requires
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aut hori zati on by both Congress and the President. Both represent con-
stituenci es based upon the national political conmunity. |Instead of assum ng
that political decisions are made by a sinple majority vote in the American
political system the political formula requires something in excess of

a sinple majority and is arranged to facilitate those deci si ons which
represent a nmuch higher order of agreenent.

Representation in the House of Representatives is based upon one
formula and in the Senate upon another. The President is elected on the
basis of a variant forrmula that has usually been reflected in a majority of
the votes cast in a presidential election. The ternms of office for election
to each of these offices also vary fromeach other. Even when the decision
rul es of the American system of government are fully relaxed to neet the
m ni mum aut hori zed requirenent for taking public action, the conbined effect
is to require support by nmore than a sinple najority by requiring the
concurrence of different najorities.

The formal arrangenments for processing decisions in both the |egislative
and executive establishments are such that nmatters invol ving substanti al
di sagreenent tend to be delayed, and matters invol ving substantial agree-
ment tend to be facilitated. Those who becone the political chanpions of
a neasure in attenpting to advance it through the political arenas of the
federal governnent are confronted with a substantial task of devising
appropriate strategi es of persuasion, and of negotiating accomobdations with
a variety of interests. The political rhetoric used in the national politica
conmunity is apt to tale the formof gross oversinplification in nmounting
“canpai gns" and "crusades" for various causes and "wars" agai nst various

conditions. Good and evil are portrayed in black and white.
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Recourse to such rhetoric sinmply reflects the high cost of public
deci sion nmaking and the relative insensitivity of public decision-maki ng
processes to the articulation of consumer denands for the provision of
some new public good or service. Undertaking the provision of a new
public good is thus apt to be delayed until a clear and present demand is
enphatically expressed. A threshold. nust be reached in the |evel of
demand before public authorities can be successfully activated. These
costs are, of course, nuch | ower where decision rules can be relaxed to a
sinmple mpjority vote than if a unani nous vote would be required.

Any inmperfections in the quality of public decision maki ng which
derive fromthe overly sinplified rhetoric and the tendency to repress
adverse information in the interests of political expediency may | ead
to unanticipated (i.e. unanticipated by the character of the deci sion.
even though the consequence may have been anticipated by many i ndivi dua
anal ysts on the basis of their specialized know edge consequences which
remain to be renedied in the course of subsequent experience. Again, the
political process affords a number of alternative arrangenents to provide
renedi es for aggrieved parties. The first recourse may be to a consideration
of "grievances" and 'problens" by the adm nistrative agency responsible for
the conduct of a program The courts provide other neans for the redress
of grievances. Wth the reluctance of federal courts to entertain actions
agai nst federal admi nistrative agencies, a party nay turn to a nenber of
Congress to function as an onsbudsnman in considering his grievance.

Those responsi ble for the mai ntenance of the political viability of
a public enterprise conducted within the structure of the federal governnent

over a long period of title are confronted with the task of sustaining a whole
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series of decisions on a continuing basis through both the executive and

| egi sl ative establishnents and of neeting any chall enge which may arise
within the courts. Decisions affecting program pl anni ng, budgeting

expendi tures, personnel, litigation, and nmany other matters mnmust be processed
t hrough different decision structures within the executive establishment.
Annual appropriations, grievances, hearings and investigations, new author-
i zations, and nodifications in |egislation rmust be processed through differ-
ent comittees and offices in the |legislative establishnment. Frequently
the feasibility of a federal undertaking nay depend upon contractual agree-
ments, understandi ngs or working arrangenents with other federal agencies
functioning as public enterprises and with a variety of state and | oca
governent al enterprises.

Those responsi ble for the conduct of public enterprises cannot afford
to win a battle and | ose the war. They nust be concerned with sustaining
the political feasibility of their enterprise through the changing politica
fortunes of those officials who may cone to donminate the different decision
structures which have potential veto power over the continuity and success
of the enterprise. The political conplexion of the House of Representatives
may change every two years, the Presidency, every four years and the Senate,
in staggered terns over six year periods. The long-termviability of any
public enterprise in the federal governnent depends upon continued success
in sustaining a favorable course of essential political decisions under al
of these changi ng circunstances and am d the changing political fortunes
of the partisans who aspire to public office in the federal government.

The political terns and conditions for maintaining the | egal and

political feasibility of a public enterprise operating within a highly
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di spersed structure of authority thus require the establishnent of an

i ndependent base of political support which provide arrangenents for
sustaining a |l evel of agreenent substantially in excess of a sinple,

maj ority-vote coalition. Mst public entrepreneurs functioning wthin

the American system of governnent are thus forced to win support and agree-
ment anong their clientele and anong coll ateral agencies which act jointly
in providing services to that clientele. In the vernacular terns of the
Aneri can | anguage, nost public entrepreneurs find "cultivating the politica
grass-roots" a necessary condition to assume the survival of their public
enterprise

G ven these political terns and conditions which derive fromthe
exerci se of authority in a system of governnent based upon substanti al
di spersion of authority, each public enterprise whether organized as an
agency within a More general system of governnent or as a sel f-governing
nmuni ci pal or quasi-nunicipal corporation operates with the essential politica
responsibility of sustaining its own survival as a going concern. This
responsibility inposes an obligation that such an enterprise nmust independ--
ently fornulate its programw thin the paraneters established by al
aut horities capabl e of exercising potential veto positions.

The risks are too great to rely only upon the course of formal decisions
by those public authorities capable of exercising potential veto positions.
As a result those responsible for the conduct of nbst public enterprises
operating within the framework of the Anmerican system of governnent find
it necessary to build their political base by constituting an ad hoc
political community of relevant interests. This political comunity is

organi zed essentially as a voluntary association of interested parties
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functioning as a political circle or a series of political circles with
over | appi ng nenbership. The basic decision rule used anong these politica
circles concerned Keith the conduct of public enterprises is the same rule
of willing consent used in private associations. |If decisions can be
reached either at the conference table or in a series of interrelated
negoti ati ons on the basis of the willing consent or agreenent of all those
i nvol ved then the prospects for sustaining a favorable course of decision
by established political authorities is greatly enhanced and the genera
ri sks of political decision naking can be held to a relative mni num

If sone set of interests are not being adequately represented in
t he course of decisions, those who are aggrieved nust establish their own
bar gai ni ng position by being able to invoke a veto at some point within
the structure of authority which affects the political viability of any
program or enterprise. Once such a veto point is established a new
paranmeter is built into the relevant de facto political constitution of
a particular enterprise. The conmposition of its political continuity and
participation in its negotiating circles are usually nodified to accomvpdat e
the new set of interests. Under these circunstances, the structure of decision
maki ng in an American system of public enterprises tends to approach a
relatively high | evel of agreement or consensus. Under linited short-term
exi gencies, the rule of consensus can be rel axed toward the mininmal condition
of a sinple najority. Any substantial decision taken in the face of genera
di sagreenent cannot be easily sustained for Iong. The political risks are
very high. The Anmerican political system places a prem um upon finding
agreeabl e solutions but it is possible to take di sagreeabl e deci si ons
in the short-run. The costs of sustaining such decisions will soar unless
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agr eeabl e accommodati ons can be reached in the |long-run

The Organi zation of Private, Public and M xed Enterprise Systens

The structure of authority inherent in the American political system
gives rise to a great diversity of enterprise systens. In the private
sector, enterprise systens are universally recogni zed as "industries
in which a variety of firms serve a comon product market. A simlar
phenonenon can be recogni zed in the public sector where a variety of
di fferent public agencies -- federal, state and local -- coordinate their
actions to provide a single type of public service. The provision of nany
public services may al so involve the participation of both public agencies
and private enterprises in a mxed enterprise system

Where private enterprises are organi zed to produce and distribute
mar ket abl e conmodities a great variety of firms may enter the field in
an effort to satisfy the various denmands of diverse popul ations. Each firm
is free to seek out its own narket. The relationship of one firmto
another is adjusted and regulated by the force of market conpetition. The
market, thus, is the primary instrumentality for coordinati ng a~ governing
the rel ationships anong a multiplicity of firns in private industries.
CGovernnmental institutions serve only as a second-order system of regul ation
by policing and enforcing performance of narket transactions and by
provi ding renedi al action regardi ng any i nherent inperfections in the
structure of narket arrangenents.

Whi | e economi sts have given a great deal of attention to studies of
private industries, relatively little attention has been given to public

enterprise systens that cut across the several different |evels of
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governnmental jurisdiction or to mxed enterprise systens conposed of
di verse forms of public and private enterprises.

The postal service is one of the few fully nobnopolized public services
in the American political econony. Police services, by contrast, are
typically provided by a variety of agencies operating at all different
| evel s of governnment and functioning, as a closely coordi nated system of
| aw enforcement agencies. The Federal Bureau of Investigation is the
princi pal but not the exclusive policing agency at the national |level. The
coast guard, the border patrol, mlitary police, postal inspectors, and the
secret service are anong the other agencies functioning as policing agencies
in the context of the national governnment. states typically maintain either
an integrated state police force or sustain several forces including a
state police or highway patrol, state conservation officers or game wardens
and state fire marshalls or fire wardens. At the local level a county sheriff
typically has Jurisdiction as the | aw enforcenent officer for each county
inthe United States and each municipality usually maintains its own
separate police force. In addition to these public agencies providing police
services, a host of private agencies ranging fromnational firns such as the
Pi nkerton and Burns agencies to a variety of private detective and private
patrol agencies do a | aw enforcenent business in comunities throughout the
United States.

The nexus of relationshi ps anong these diverse police agenci es cannot
be characterized as single hierarchy of relationships. Rather each agency
is as relatively independent of each other agency as independent business
firms functioning in a nmarket econony. Each agency is free to undertake

cooperative arrangenments with each other agency when their nutual advantage
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is facilitated by cooperative arrangenents. As a result police agencies
t hroughout the United States cooperate in devel opi ng and sustaining joint
i nformati on, conmmuni cation and identification services and in undertaking
coordi nated Law enforcenment prograns. At the sanme tinme each agency is at
liberty to sustain an arm s length relationship with other agenci es when
interests are not-facilitated by cooperative arrangenents. One agency is
not free to inpose its decisions upon another agency by direct adnministrative
action. Even where a local police officer mght be using the cloak of his
office to violate federal law, for exanple, tie appropriate renedy woul d
be to institute criminal proceedings since adninistrative renedies nornally
avail able within a single hierarchy of authority cannot be directly used
by federal police officials to discipline a |ocal police officer

VWhat mi ght be characterized as the American water industry is conposed
of a conplex configuration of agencies functioning at all different |evels
of governnent and providing diverse types of water services. 1In those
regions of the United States with the nore highly devel oped water resource
systems, it is not unusual to observe the operation of several different
wat er systens functioning concurrently under the jurisdiction of severa
i ndependent agenci es of government within a single watershed. Typically
these systens would include a river nmanagenent systemto provide for various
i n-the-channel uses of a river systemincluding navigation, flood control
recreation, fish culture, power production, and other related purposes.
In addition water distribution systenms are separately desi gned and nanaged to
transport and distribute water for various on-the-land uses. A distribution

systemwi || often be conpl enented by two i ndependent discharge systens: one
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for stormsewers and another for sanitation sewers. Either of these
di scharge systens may in turn be interconnected with the natural supply
systemto pernit the reuse of discharge water

Large-scal e, waterworks projects in major river systens are usually
constructed and operated by either the U S. Corps of Engineers or the
U S. Bureau of Reclamation. However, the construction of such works by
a state, local or private agency is not unusual. The managenent of
di stribution systens are apt to be divided between whol esal ers whi ch operate
maj or aqueducts, and storage reservoirs and local distributors which supply
water to the ultinmate consunmer. Separate retail organizations are usually
used to provide water for donestic and nunicipal purposes, and for
agricultural purposes. Sinilar patterns of organization are likely to exist
anong agenci es responsi ble for the operation of stormdrains and sanitation
sewers. Flood control districts usually operate quite independently of
sanitation districts.

In the case of the California water industry, the U S. Corps of
Engi neers and the U S. Bureau of Reclamation operate project facilities
representing an investrment of approxinmately one billion dollars each
The California State Departnent of Water Resources is beconming the third
maj or | arge-scal e producer with a system of works which will represent
an investnent of approximately two billion dollars when conpleted in the
1970's. The Metropolitan Water District of Southern California is the
| argest water wholesaler in California serving an area with a popul ation
of nearly 10 million people. Its present investnment in plant and equi prent
amounts to nore than a half billion dollars and a 1.3 billion dollar

expansi on programis currently being planned. The Los Angel es Depart ment
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of Water and Power, the San Francisco Minicipal Water Departnent and the
East Bay Municipal Uility District are relatively |large-scale water
producers each operating projects at headwaters in the Sierra Nevadas with
| arge aqueducts transporting water to the principal centers of popul ation
served by these nunicipal water supply systems. |n addition several hundred
public water districts and nmunicipalities operate their separate water
supply and distribution systens. Approximtely 1500 cooperative, non-
profit nutual water conpanies provide water service to their subscribers
at cost. Relatively few profit-making public utility conpanies function
within the California water industry. The California water industry is an
"industry" conposed predoninantly of public enterprises with no single agency
exerci sing a dom nant position of control within the industry.

Many ot her public services are provided by a simlar configuration
of public enterprise of mxed enterprise systens. Educational services, the
construction and nai ntenance of streets, roads and hi ghways, transportation
services, the regulation of economc activities, the provision of public health
services, fire protection, land use planning and devel opnent are but a few
of the services organi zed through highly differentiated public or m xed
enterprise systens. These patterns are characteristic of American public
adm ni stration in general

Do these highly fragmented public and mnmixed enterprise systens nake
sense or do they represent the accidental accretion of history with no
nore sense of system or design than an accumul ati on of patchwork. The
pat chwork character of these systenms is evident, but can a patchwork
systemrepresent a rational solution to the problenms of public organization

for the provision of public services. Any private industry can be
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conceptual i zed as a patchwork of individual enterprises but npbst econom sts
woul d contend that the force of market conpetition requires each unit to
adapt to changing conditions and to nmaintain a high level of efficiency in
its own operation if it is to survive. But, what about public enterprise
systens?

The alternative to a diversified public enterprise systemwould be the
i ntegration of the diverse agencies into a unitary, hierarchical structure
operating through a single chain of command with ultimte responsibility to
a chief executive for coordinating all activities involved in the adm nistration
and provision of public services. Such a systemwould inply that al
activities can be ordered to reflect a linear scale of preferences. In an
i deal hierarchy, if A dominates the decisions of B, and B the deci sions
of C, then A always dominates the decisions of C. Such a linear ordering
also inplies that the values reflected in the policies of A doninate the
val ues reflected in the policies of B, those of B dominate those of C and
consequently those of A dominate those of C. An unqualified hierarchy of
authority, therefore, reflects an unqualified hierarchy in a scal e of
preferences or in a scale of val ues.

Hi erarchical arrangements are unquestionably necessary when actions nust
be sustained in relation to a |linear process where the function of A depends
upon the function of B and Cin providing a unitary product or in sustaining
a unitary production process. A uniformlevel of service in the provision of
a public service throughout a domain is such a unitary product. However,
if a popul ation has preference schedul es which are diversely ordered anong
i ndi vidual s and aggregated i nto heterogeneous social groupings, then there

may be an advantage to organization for the provision of public services in a
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highly diversified and differentiated system of public enterprises.

Let us assune, for exanmple, that the national government has an
exclusive jurisdiction and were to conduct weat her nodification prograns
t hrough a single agency. How woul d the agency define its mission? If it
defined its nmission to attenpt to elimnate extrenes in weather, this objective
m ght not be consonant with the welfare of those who depend upon diverse
weat her conditions to enhance their welfare. If it defined its m ssion
as the naxim zation of the aggregate social welfare of the nation, how would
it seed to nmeasure social welfare as an aggregation of diverse preferences?
If reliance were placed exclusively upon the political process as reflected
in a national l|egislative body for determ ning preferences, the voting rules
woul d tend to obscure the diversity of individual preferences anong the
popul ation or the heterogeneity of preferences anong different conmunities
by a requirenment of majority voting anmong | egislators representing al
areas of the nation. |In other words, najority voting is designed to facilitate
col l ective decision nmaking and to iron out the diversity of interests anmong
any collectivity. Majority voting masks the heterogeneity of interests existing
in any voting popul ation

Di saggregation of the diverse interests into independent organizations
representing different comunities of interest night provide a better solution
These i ndependent public entities would then be free to work out agreeable
terns and conditions with one another regardi ng the conduct of weather nodifi-
cation prograns to arrange for diverse nmxes in the results produced. One area my
want to increase the yield of precipitation; another might wish to avoid hai
damage; still another may wi sh to suppress lightning strikes and the accom

panying fire hazards. All three results may be desired-in sonme areas but
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with nodified priorities to conformto the maturation of crops. In this way,
di verse public entities organized at the local level and free to specify
their own preferences for collective goods night assune better results
nmeasured in aggregate public satisfaction.

Local units of governnent within the American federal systemtend to
take on the structure of interests reflected in a buyer's cooperative or a
consumer's cooperative with the capability for |evying taxes and assessnents
and ot herw se exercising governnmental decision-nmaking capabilities in
providing services to a |local community. Were local interests vary and
di verge from one anot her, such agencies are free to pursue divergent
interests in relation to state and national agencies. Thus, the Anerican
federal systemtends to allow for sonme el enents of independence in the
articulation of consuner interests and consuner preferences in arranging the
product mx to be supplied by the different production agencies. There
a local agency is too small to organize for the production of a public
service at an efficient econony of scale, it can retain its advantage in
satisfying the special level of service preferred by its patrons and contract
for the production of an appropriate |evel of service by a larger unit of
government or by a private enterprise.

In the provision of many public services the essential factors which
require collective action may be 1) the need to determine the appropriate
| evel of service to satisfy comunity preferences, and 2) the capability
of levying taxes or assessnents against all beneficiaries. Wen these
conditions are satisfied, substantial diversity can be tolerated in the
organi zati onal arrangenent of the producing unit. The best size and organ-

i zation of a public agency functioning essentially as a buyer's cooperative
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may be quite independent of the best size and organization to give the
nost efficient scale of production
The situation nay al so exist where the greatest efficiency of production
is to be realized in the organization of relatively small-scale enterprises.
For exanple, it would probably be highly inefficient to organize only one
university to serve 200 nmillion Anericans. Yet, the national community
may have common interests which are not adequately satisfied
by relying exclusively upon the states to specify their product mXx
i n higher education. This problemcan be solved, not by a politica
reorgani zati on of the university systeminto an integrated national bu-
reaucracy, but by the national governnment establishing a programto reflect its
requi renents through cooperative arrangenments with the ni xed system of
enterprises which constitute the Anmerican system of hi gher education
The federal governnment, for exanple, may have a much greater denand
for foreign | anguage training than the individual states would have. The
demand can be satisfied by an increased federal expenditure for foreign
| anguage training fell owships and for aid to expand the |level of foreign
| anguage training programis anmong Anerican universities. The federal govern-
ment, in such cases) is acting as a buyer wording with established producers
to secure a nodified product mx which will best serve the interests of the
nati onal community as well as serving the diverse interests of the different
states. This pattern of acconmopdati on nay be much nore efficient than an
i ntegrated solution relying upon a hierarchically organi zed system of public
adm ni stration to devel op, manage and control an educational system
Efficiency is usually enhanced if the costs of providing for any good

or service can be directly assessed agai nst the beneficiary. In the private
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sector, this function is perforned by the price paid for a good or service.
Under ordinary circunstances the price paid by the buyer would at |east
cover the marginal costs involved in the production and distribution of a
particul ar good or service. The nonnarketability of many public goods and
servi ces precludes the use of direct pricing nechanisns in the public economny.
However, the assignnment of costs to beneficiaries is nobst closely approxi nated
when a | ocal governnmental jurisdiction assunmes the basic responsibility for
financing a locally variable product or- a locally variable |evel of service.
Where no basic redistribution of incone is being attenpted, financial
obligation should be comrensurate with the benefit received. A |ocal agency
organi zed on a scale to include the conmunity of beneficiaries then, would
be the best unit for assigning the financial obligation for the provision
of a public service subject to variable provision

In the context of this general exam nation of enterprise systems, we
m ght anticipate that a nmixed enterprise systemw || best neet the needs
of a future atnospheric resource devel opment industry. Demands for services
at the local level are apt to be highly variable fromone area or region of
the United States to another. Were |andholdings are small, sonme form of
public organization will be required to avoid the hol dout problem Unless
private producers act in a way that interferes with one another's performance,
substantial |atitude can be preserved for private enterprise to produce
weat her nodification services and to devel op at nbspheric resources generally.
No significant welfare function in the reinstitution of incone would appear
to be involved in the devel opnent of atnospheric resources. |If costs are
to be assignable to beneficiaries, the buyer units should be appropriately

organi zed to reflect the service being procured. Those buying water supply
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augrmentation nmight, for exanple, be organized differently than those buying
forest fire preventative services.

We can also anticipate that an industry requiring significant elenents
of public organization will pose perplexing problenms of adjustnent and
acconmodati on which will require extensive reliance upon the public decision-
making facilities at every level of government. Market arrangenents will
not suffice. A first order of acconmodati on can occur in the context of
friendly rivalry and cooperative negotiation of nutual interests as occur
in other public and m xed enterprise systenms. However, conflicts which cannot
be resol ved successfully by nutual accommodation will require the use of
governmental decision-naking facilities to sustain a workable solution
If the political costs are to be kept w thin reasonabl e bounds, such sol utions
nmust al so be an agreeable solution to those who are invol ved.

The di scussion in the next section of this paper will be snore specifically
related to the conditions involved in the devel opnent of atnospheric resources
and to the problens associated with the design and organi zation of institutiona

arrangenents for the devel opnent of atnospheric resources.

A Political Analysis of Problens in the
Devel opment of At nospheric Resources

The Atnpsphere as an Admi xture of Goods and Bads

Human use of the atnosphere is no new condition. All species in the
bi osphere, as indicated in the introduction, maintain some connection wth
the atnosphere and its resources. Very |large nunbers of species nmake direct

use of the atnosphere as the source of their essential supply of oxygen
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Humans are no di fferent than other species which rely directly upon the
at nosphere for their supply of oxygen, and for the di scharge of carbon
di oxi de and ot her waste products of hunman netabolism

Human use of the atnobsphere has long included the creation of artificial
at nospheri c conditions by bounding airspace in sone formof "shelter" and
then regul ating the airspace for control of tenperature, humdity and for
the presence of toxic materials including plant pollens. Shelters and their
regul ated airspace are increasing both in size and in the variety and quality
of control. Enclosed malls in | arge shopping centers today provide protection
fromdifferent atnospheric "elenents' on a continuous basis. Such encapsul ated
ai rspaces can be expected to grow both in size and frequency of use.

The contenporary "political" problens associated with the use of atnospheric
resources are usually of quite different nmagnitudes. These are the probl ens
whi ch involve the | arger-scal e dynanics of atnospheric conditions and the
potentialities that control over these |arge-scal e atnospheric conditions have
for human wel fare.

The atnosphere in a state of nature behaves as a dynani c system which
sustains a flow of both goods and bads when neasured by the criteria of
human eval uation. Hail, |ightning, tornadoes, hurricanes and ot her atnmospheric
phenonena can be the source of nmjor destruction to human values. On the
ot her hand, the atnmposphere perforns the essential work of distilling and
transporting nearly all of the potable water supplies found upon the |and
masses of the earth. A mmjor political question is whether the devel opi ng
technol ogy of weat her nodification can be used to nodify atnospheric con-
ditions to increase the yield of precipitation under certain conditions and

to decrease the magni tude of turbulence and the yield of bads under ot her
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condi tions. An economnmic advance in human wel fare can occur wherever human
i ntervention increases the yield of goods in excess of aggregate costs or
decreases the yield of injuries or bads with the sane net result.

Difficulties arise fromcircunstances that are good at one tinme and
pl ace but nmay create injuries and | osses at another tine and place. Increased
precipitation at the tine of harvest nmay be as detrinental to agriculture
as decreased precipitation during the early growi ng season. The harvest
of one crop, cherries for exanple, may coincide with the growi ng season for
many other crops. Men may be willing to take the calculated risk and tolerate
the | osses suffered by an "act of God", but they nmay not be as tol erant of
| osses suffered as a consequence of the actions of other nen.

The at nosphere al so performs inportant utilities in regulating tenpera-
tures upon the earth within relatively narrow tol erances, and as a consequence
t he at nosphere substantially affects conditions for the habitation of life
upon the earth. The extent that weather nodification nmay have a favorable or
unf avorabl e effect upon tenperature regulation in relation to increasing
precipitation or aneliorating the intensity of stormpatterns is a matter for
specul ati on.

Many existing forms of human endeavor have taken account of climatic
probabilities in making | ocational decisions. Wat are the costs of dis-
location if probabilities bearing upon climatic conditions are altered by
human action? Wio pays for the costs and who reaps the benefits?

The atnopsphere is used as a transportation and comuni cation nedia
that serves a large variety of other human utilities and disutilities. Mich
of nmodern industry is based upon processes of conbustion to provide the

princi pal sources of energy and to perform many of the processes of physica
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and chenical transfornmation which serve as neans of production. These
processes normally depend upon the atnosphere as the principal source of
oxygen to supply the conbustion process and to carry away the | oad of waste
gases and ot her waste chenicals which can be discharged into the atnosphere.
Humans may have a relatively low threshold in response to sone chenical s
wasted into the atnosphere and have a relatively high tolerance for other
chemicals. Highly toxic conmpounds di scharged by metallurgical industries,
for exanple, may have the effect of producing substantial damages within
the imediate vicinity of a plant. In other situations sinmlar wastes may
beconme toxic only when hi gher threshol ds are reached. Toxic by-products may
be al so rel eased by photosynthetic chem cal transfornations which take place
under natural atmnospheric conditions. Radioactive waste produced by nucl ear
expl osi ons are but one of the nore perpl exing problens concerning the pollution
of the atnosphere through its function as a medi um of transport.
In addition to these transport functions perforned by the atnosphere

we should not fail to recognize that "air transport” with the devel opnment
of the "airplane" has beconme a major node of commercial transportation in

t he novenent of persons and products about the earth's surface. The uses

of the atnobsphere for such purposes must be taken into a proper accounting
in dealing with the use and devel opnent of atnospheric resources. The

devel opnent of air transport which noves at supersonic speed will also be
acconpani ed by atnospheric disturbances in the formof high-intensity sound
waves which nmay be capabl e of causing substantial danages as well as pro-
duci ng i nconveni ent annoyances.

This inconpl ete and sketchy inventory of the human uses of the atnosphere

nerely serves to indicate the lack of conscious self-awareness which exists
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inrelation to the use and devel opnent of atnospheric resources. !'We
need a nore conplete inventory of present uses nade of the atnosphere
and an assessnent of the future potentialities of pending uses which can
be derived either fromexisting technol ogi es or from pendi ng technol ogi ca
devel opnent s.

In any such inventory we need to know sonet hing of the nagnitude of
exi sting and potential demand in relation to existing and potential conditions
of supply for the various different denands and of the pattern of interaction
anong the different potential uses. What are the relative inelasticities of
supply so that an increased demand or use results in an inpairnent of the
conditions of supply? Wen such a condition is reached, policies of free
devel opnent nust begin to give way to policies of controlled devel opnment.
A knowl edge regarding the conditions of interaction between denmand and supply
has an i nportant bearing upon the choice of policies to maintain denand-
supply equilibriumat the tol erances which pernit an optimal pattern of

devel opnent .

Patterns of Interaction and |Interdependency Anobng Potential Uses

W al so need to know sonething of the pattern of interaction anong
the different potential uses of the atnosphere and the effect that these
patterns of interaction have upon the general resource econony of the
at nosphere. How, for exanple, will efforts at weather nodification to
reduce storm danage affect the atnosphere's yield in the precipitation of
water, its regulation of tenmperatures, its use for air transportation, and
its capacity to discharge diverse waste | oads? Conversely, how do efforts

to increase the atnospheric yield in precipitation of water affect storm
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patterns and intensities and the other patterns of use which forma part
of the total configuration of demands nade upon the atnosphere?

The patterns of interaction anong diverse uses cat be either conplenentary
and facilitative or alternative and conflicting. O her uses might be indepen-
dent of one another with no interaction between two or lore different patterns
of use. Wiere a devel opment or course of action for one purpose increases
the avail abl e supply conditions for another use the two uses are conpl enentary
or facilitative. Under certain conditions, weather nodification prograns
undertaken for one purpose might be facilitative in increasing yields for other
purposes. Conflicting or alternative uses give rise to the circunstances
where an increase in one use will inpair or partially inpair the use of a
resource for another purpose.

Interaction anong uses inplies interdependencies which nust be taken
into account by any enterprise or agency undertaking progress concerned with
t he devel opnent of atnmospheric resources. Wiere one type of use inpairs,
excludes, injures or destroys an alternative use serious problenms of conflict
are apt to arise. \Were one type of use facilitates another, problenms my
al so arise in assuring the appropriate |evel of devel opnment which will take
account of the joint yield or pay-off for both purposes. \Were one set of
users are able to enjoy the benefits of a windfall produced by others, a
probl em of under-investnent and under-expenditure and consequently of
under devel opnent may provi de an industry.

Questions about levels and elasticities of denand, levels and elasticities
of supplies affecting each pattern of use, of the interactions and inter-
dependenci es anpng diverse patterns of use, and of the configuration of

beneficial, indifferent and harnful consequences of different courses of
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action will abound in any effort to undertake the devel opment of atnospheric
resources. Answers to some of these questions can be anticipated in advance.
Sonme questions may only occur as problens arise in the course of experience.
It is necessary to proceed with caution, attenpting to anticipate the flow
of consequences as accurately as possible but with an appreciation that

el ements of uncertainty and risk will plague any efforts to advance new
ventures in the devel opment of atnospheric resources. These problens will
have to be solved by appropriate decision-nmaki ng arrangenments in |ight of
experi ence. But those who venture nust know the opportunities and risks

i nherent in the structure of the political systemas well as the probable
nmet eor ol ogi cal consequences of intervening in the atnosphere to affect its
potential yield of goods and bads.

The Design and Organi zation of Institutional Arrangements For the
Devel oprment of At nospheric Resources

The at nosphere yields a m xed bag of goods -- of good and bads -- of
substantial significance for human wel fare. W shall now turn to an
exam nation of sone of the problens involved in constituting the diverse
range of human activities concerned with the use and devel opnent of atnospheric
resources. The comon-pool characteristics of the atnosphere which pose
the nost fundanental problens will be examined first. W can turn, second
to conception of the common property relationships involved -- to the
probl ens concerning individual use of a common property, and to the conception
of the communities of interests inherent in devel opnent of conmon property
resources. Sone of the opportunities available within existing structures

of institutional arrangements for undertaking the devel opment of atnospheric
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resources will then be exam ned

The At nosphere as a Conmon- Pool, Fl ow Resource

The atnosphere as a natural resource neets all of the conditions of a
conmon- pool, flow resource. The resource is not easily isolable except
within the controll ed airspace of a shelter, and as a consequence it
cannot be easily bounded or packaged. The resource in npst of its aspects
is subject only to a linmted degree of control. Spill-over and interdepend-
ency effects abound anong the diverse, Joint and alternative uses which
can be nade of the atnosphere.

The at nosphere as a common-pool, flow resource has sone of the nopst
per pl exi ng characteristics of any of the common pool resource, at |east as
perpl exi ng as those of the oceans. First, the atnosphere has no distinct
and definitive boundaries for distinguishing sub-units. Water resource systens
are fornmed into natural watersheds which provide definitive boundary con-
ditions for organizi ng managenent prograns. There are no such boundaries
for easily characterizing mcro-climtes and sub-systens in the atnosphere.
The concept of an airshed has Iimted utility even as an anal ogy. |nstead
t he atnosphere is a dynam c system subject to changing velocities and patterns
of flow under varying conditions of pressure and carrying capacities.

Yet, the field of effects or the scope of the consequences which fl ow
fromany course of action affecting atnmospheric conditions are not w thout
limts. It is doubtful that air pollution from Southern California has
any appreci able effect upon Santa Fe, New Mexico, for exanple. Know edge

regarding the field of effects would provide us with the first tools for the

-44-



specification of proxi mate boundary conditi ons applicable to atnospheric
resource devel opnment. The political process will provide alternative renedies
so that those who may be adversely affected can present their case and seek
appropriate renedies to take account of their interests. Exposure to such
actions are a necessary risk of doing business in a field of endeavor where
action is taken with only linited awareness of the |ikely consequences.

VWhile the risks may be high in undertaking prograns of atnospheric
resource devel opnent in the absence of adequate know edge, the incentives
for action may al so be high. An aggravated air pollution problemin Southern
California may call for alleviation wthout being able to specify the
technical criteria nost appropriate for defining the field of effects or
for formulating the precise boundaries of the conmunity of interest appropriate
to a snmog-control program

The task of specifying boundary conditions appropriate to the field

of effect produced by one formof action in the use and devel opnent of
at nospheric resources may be quite independent of the boundary conditions
appropriate to another pattern of use and developnent. As a result different
scal es of organi zation and different forns of enterprise nmay be appropriate
to different types of developnent. It is probably not unreasonable to expect
that the configuration of enterprises associated with-the use and devel oprent
of atnmospheric resources will be at least as highly differentiated as the m x-

ture of enterprises which presently constitute the American water industry.

Conmon Property Rel ationships in the Use and Devel opment of Conmon- Pool Resources

Al'l conmmon-pool or flow resources which are lawfully subject to use and
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devel opnent by persons naki ng i ndependent clains upon the resource are concei ved
as common properties. The conception of a conmon property, as indicated in a
previ ous section, usually includes reference both to the individual interests

in the comon-pool or flow resource and to the conmunity of interests which

are shared in such a resource. One has reference to the elenments and rel ati on-
shi ps conprising the subsets of interests; the other has reference to the

uni versal set of interests associated with a conmon-pool or flow resource.

The law relating to rights in conmmon property includes reference to
concepts which inply significant variations in the nethods for conceptualizing
the various interests involved. The concept of res nullius has usually been
applied to the rights of persons to make ne of the atnmosphere or of the ocean
This concept inplies a negative comunity -- an undefined, ambi guous universa
set involved in the devel opnment of a conmon-property resource. On the basis of
this concept the property is defined as bel onging to no one and subject to
use by everyone. The rel ationships anong different users can, however, be
adj udi cated under equity Jurisprudence allowi ng for the application of rules
of reason in reaching equitable solutions to conflicts of interest. Sone
such rules were once applied in the location of windmlls, for exanple, where
the construction of a new mll might adversely affect the operation of an
established mll.

The doctrine of res nullius is a doctrine applicable to the use of a
resource as essentially a free good. WIIful injury, nalfeasance, unreason-
abl e or wasteful uses or nethods of use provided the basis for governing
rel ati onshi ps anong various users w thout the necessity for defining the
community of interests inherent in the conmon property situation. Mich

of the contenporary |aw regarding the use and devel opnent of the atnosphere
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has not advanced beyond the conceptions inherent in the doctrine of res
nul | i us.

The concept of res comunes inplies an increasing capacity to define

and delimt the community of interests shared by those who have established a
right to use a comon property. Each has a right to use, no one owns the
resource in particular, but the universal set is subject to a nore finite and
| ess ambi guous rel ationship. The reciprocal sets of interests including

both the rights to use and the Iimtations and obligations of use are subject
to increasing specification. In the relatively sinple conmon-pool problem
such as those associated with the use of a definable ground-water basin the
reci procal property rights may be subject to determi nate sol ution through

adj udi cation. The rights in a comon property under such circunstances

can be converted into an exclusive right to a divisible share in the comobn
property once the universal set can be discretely defined.

This solution is not readily avail able under conditions where public
solutions are required either to undertake the managenent of a production
programto increase the supply of goods to be derived froma conmmon-poo
resource system to provide some good subject to public provision (i.e., a
nondi vi si bl e, nonmar ket abl e good or service)) or a comnbination of both
t hese production and consunption characteristics. Under these circunstances
a part of the universal set of interests shared anbng the comunity of interests
to a conmon property is subject to public proprietorship in one form or another
Where public and private interests are shared in a conmon property resource,
the I aw of property no | onger provides an adequate solution to the organi zation

of institutional arrangements for resource devel opment. Recourse to public
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solutions, at least in part, are necessary and the traditions of public | aw
beari ng upon the organi zati on and government of public enterprises becones
an essential elenment in institutional franmework for shaping public solutions.

Circunst ances requiring public solutions need not, however, call. for
Excl usi ve preenption and occupation of a resource system by any single
public authority. Concurrent occupation of a resource systemby private
proprietary interests as well as diverse public proprietary interests nmay be
nost conducive to an increnental solution of resource problens in |ight of
changi ng conditions. Solutions need not be devised on the basis of a nodel
postul ating ideal solutions. Instead solutions can be attenpted, a step
at atine, in light of accumul ated experience without attenpting to reach
ultimate or final solutions.

The field of water-resource devel opnent provides the npbst extensive
experience in the use of nixed private and public institutional arrangenents
for the devel opnent of common-pool and flow resources. This experience is
not directly applicable to problenms concerning the devel opment of atnospheric
resources. However, many of the basic concepts can be used subject to
appropriate nodification to deal with the distinctive circunstances associ at ed
wi th the devel opnent of atnospheric resources as distinguished from water

resources.

Sonme Qpportunities Available Wthin Existing Institutional Arrangenents

In turning to a consideration of some of the opportunities avail able
within existing institutional arrangenents for undertaking the devel oprment
of atnospheric resources, we shall give brief attention to prograns concerned

with 1) weather nodification to increase yields of water supply 2) weather
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nodi fication to decrease the extent of storm danage and 3) air pollution
control

Where institutional arrangenments and production facilities are already
wel I devel oped to assure rather full control over the hydrol ogi c behavi or
of different river courses and watershed basins, private entrepreneurs
shoul d be confronted with mininmal difficulty in undertaking weather nodifica-
tion prograns. Existing water supply agencies are the potential buyers for
such services. Mire frequently than not these agencies are organi zed as
public enterprises capable of sustaining a flow of revenues whether through
service charges or fromtax |levies. Wiere nmjor water producers are not
free to levy a tax upon |ocal beneficiaries, these producers are usually
parties to contractual arrangements with whol esale or distribution agencies,
organi zed as public water districts or as nunicipal water supply systens,
whi ch can exercise the power of taxation and provide an appropriate flow of
revenues. |If weather nodification prograns assure an increnental water
supply at less cost than alternative sources of supply, nminimal difficulties
woul d be anticipated in accompdating this incremental source of supply
into the production schedule of the prinary water production agencies in
response to nornmal growths in demand. In nany areas of the western United
States where denands for water are relatively high in relation to | ocal
supplies, whole watershed areas are held in public ownership where water
production is a principal elenment in the watershed managenent program
These circunmstances should tend to mnimze conflict over actions to increase
preci pitation and the normal operations of diverse land owners. In turn
reservoirs operated by the principal water production agencies would be avail -
able to mininze the risks of flooding in the Iower flood plains of a river
system and of produci ng danmages for which weather nodifiers mght be held
responsi bl e.
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Experi ence gained on the basis of these nore fortuitous circunstances
shoul d serve as a basis for the expansi on of weather nodification prograns
to increase the yield of precipitation under other conditions as the denmands
for water grow. Private enterprise in weather nodification is not precluded
as long as public agencies are available to function as the buyers of the
i ncreased yield of water produced by weather nodification. The probl em of
dealing with potential 'holdouts in a highly fragnented water industry conposed
of nunerous individual proprietors would probably preclude effective marketing
arrangenents until such water producers were organi zed as sonme type of public
enterprise capable of charging for water services w thout regard for the
wi |l ling consent of each and every water producer

Questions bearing upon conflict and rivalry anong conpeting private
entrepreneurs engaged in weat her nodification efforts would have to be
resol ved through other institutional facilities in light of increasing
experi ence. Presunably, private proprietors engaged in weather nodification
mght interfere with each other's operations and inpinge adversely upon
i nnocent third parties to such an extent that decisions might be take to
preenmpt the filed of weather nodification, as a matter of public policy,
for exclusive devel opnment and control by public agencies directly responsive
to control by governmental authorities. Decisions regarding optinal patterns
of organi zation concerni ng econom es of scal e anong production agencies
operating weather nodification prograns can only be decided in |ight of
much nore extensive experience and knowl edge. These deci sions can be taken
in due course as added experience is acquired. |In the neantinme, the organ-
i zation of the water industry in many areas of the United States provides

an appropriate organi zational structure to contract for the service of private
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entrepreneurs engaged i n weat her nodification

Simlar situations exist regarding the conduct of weather nodification
prograns to alleviate storm damages. Large expanses of area in the western
United States are under the jurisdiction either of the Bureau of Land Managenent
inthe U S. Department of the Interior or of the Forest Service in the U S
Department of Agriculture. Both agencies operate fire prevention prograns
in forest and watershed areas. Several large tinmber conpanies maintain sinlar
prograns on private forest lands and still other areas are organized as fire
prevention districts with authority to tax local |and owners for the operation
of fire prevention prograns.

Agenci es operating fire prevention prograns on tinber |ands or on
wat er sheds provide the necessary institutional structures to be able to
pay for weather nodification prograns in order to reduce fire | osses produced
by lightning strikes. Presunably such agencies would be prepared to contract
for such services wherever a net savings could be denmonstrated through
the prevention of fire |osses.

Still other opportunities may exist regarding potential savings in
storm danage i nsurance as a justification for public expenditures to prevent
st orm damage associated with hail storms, wi nd damage, tornadoes and hurricanes.
Where such insurance is provided through private firns, a rating system m ght
be used to calculate insurance risks with reference to the preventative actions
bei ng taken to reduce storm damages. Ordinary fire insurance is based upon
such a rating systemwhich takes account of publicly-operated water-supply
and fire-fighting facilities in establishing the price of fire insurance for
each locality. Presunably additional expenditures for weather nodification

progranms woul d be justified whenever such efforts would result in a net
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savings in the conbined expenditures or outlay for storm prevention and
storm i nsur ance.

The sane principle can also be applied to public insurance prograns
concerned with various forms of insurance against the [ oss of crops by
storm damage. Potential savings realized in the costs of crop insurance
paynments woul d justify added expenditures for the prevention of storm damages.

Wthin the course of the | ast two decades a number of |ocal governnent
Agenci es have undertaken air pollution control prograns. Those usually
have been stinul ated by public demand in areas where problenms of air pollution
have been the npbst aggravated. The experience which has been derived from
t hese prograns should be subject to careful evaluation. what alternative
strat egi es have been used to control air pollution? What have been the
results of these efforts? What are the econom es of scale in the conduct
of these prograns? Do weat her nodification prograns of fer any opportunities
to prevent atnospheric stagnation and the consequent di m nution of the
at nosphere's carrying capacity in the di scharge of waste products? Answers
to these questions would provide inportant increnents to an expandi ng know
| edge regardi ng the use of atnobspheric resources based upon the experience
derived from existing patterns of organizational arrangenents.

The existing structure of institutional arrangenments provide a basis
for taking the first steps in the devel opment of atnospheric resources.
Concepts associated with the devel opnent of conmon property resources and
t he organi zation of public and m xed enterprise systens will help guide

the way to further solutions.
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IV

Long- Term Prospects

More than a century ago, pioneers advancing into the arid regions
of the American West, found it necessary to design and organi ze new
institutional arrangenments for the devel opnment and use of water resources.
Sonme of their solutions were drawn fromthe concepts of mining |aw, sone
Were drawn fromthe | aw of municipal corporations and adapted to the probl ens
of human enterprise in a desert region. The institutional arrangements which
formthe contenporary structure of the California water industry were
fashi oned as increnmental solutions to water problens over the course of
nore than a century of experience with [ife in a desert region. The deserts
have been watered by hunan enterprise and the i nprobabl e prospect of a
maj or megapol i s devel oping in a desert has becone a reality.

The real m of the noosphere as characterized by Teil hard and Huxl ey
represents the increnental accunul ation of piece-neal solutions in the
buil ding of civilization as nen have advanced through time along their
di verse paths of |earning and devel opment. There are no nmaster planners
to plot the course of civilization. The npst that nmen can do is to use the
best of their capabilities in building upon the know edge and technol ogy
that is available in fashi oning workabl e environnent which affords the
prom se of a better life. The bits and pi eces beconme a part of a whole
fabric by virtue of a coordinated unfol ding of the works, the technol ogy and
the operations that affect the physical transformati on of resource systens,
and by virtue of the increnental addition of agreements, decisions and their

i mpl enenting actions which affect a social transformation in the organization
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of human soci ety.

Every new physi cal solution, every new technol ogi cal devel opnent nust
be acconpani ed by a new political solution, a newinstitutional arrangenent.
Meeting the criteria of technical feasibility is only one condition to be
met in devel opi ng any resource systemas a part of the human endeavor. The
criteria of econonmic feasibility, financial feasibility, legal feasibility,
and political feasibility nmust all be net. These criteria relate primarily
to the coordination and integration of each new enterprise into the institu-
tional configuration of human society as a going concern

The organi zation of appropriate institutional arrangenents to undertake
t he devel opnent of atnospheric resources wll undoubtedly require pioneering
into new political realns. In the long-run, national arrangenment wll not
suffice. International arrangenents will be required to deal with the con-
tinental and gl obal di nensions of atnospheric phenonmena. These innovations
wi Il have to be fashioned fromthe famliar tools at hand. New institutions
nmust al ways be fashioned fromthe old if we are to sustain the continuity of

human enterprise and human civilization
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