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I. Introduction

The chief aim of this paper is to examine the economic theory of natu-
ral resource utilization as it pertains to the fishing industry. It will ap-
pear, I hope, that most of the problems associated with the words “con-
servation” or “depletion” or “overexploitation” in the fishery are, in
reality, manifestations of the fact that the natural resources of the sea
yield no economic rent. Fishery resources are unusual in the fact of
their common-property nature; but they are not unique, and similar
problems are encountered in other cases of common-property resource
industries, such as petroleum production, hunting and trapping, etc. Al-
though the theory presented in the following pages is worked out in
terms of the fishing industry, it is, I believe, applicable generally to all
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cases where natural resources are owned in common and exploited
under conditions of individualistic competition.

ILI. Biological Factors and Theories

The great bulk of the research that has been done on the primary pro-
duction phase of the fishing industry has so far been in the field of biol-
ogy. Owing to the lack of theoretical economic research,! biologists
have been forced to extend the scope of their own thought into the eco-
nomic sphere and in some cases have penetrated quite deeply, despite
the iack of the analytical tools of economic theory.2 Many others, who
have paid no specific attention to the economic aspects of the problem,
have nevertheless recognized that the ultimate question is not the ecol-
ogy of life in the sea as such, but man’s use of these resources for his
own (economic) purposes. Dr. Martin D. Burkenroad, for example,
began a recent article on fishery management with a section on “Fishery
Management as Political Economy,” saying that “the Management of
fisheries is intended for the benefit of man, not fish; therefore effect of
management upon fishstocks cannot be regarded as beneficial per se.” 3
The great Russian marine biology theorist, T. I. Baranoff, referred to
his work as “bionomics” or “bio-economics,” although he made little
explicit reference to economic factors.? In the same way, A. G. Hunts-
man, teporting in 1944 on the work of the Fisheries Research Board of
Canada, defined the problem of fisheries depletion in economic terms:
“Where the take in proportion to the effort fails to yield a satisfactory
living to the fisherman”; 3 and a later paper by the same author con-

1. The single exception that 1 know is G. M. Gerhardsen, “Production Eco-
nomics in Fisheries,” Revista de economia (Lisbon), March, 1952,

2. Especially remarkable efforts in this sense are Robert A, Nesbit, “Fishery
Management” (“U.S. Fish and Wildlife Service, Special Scientific Reports,” MNo.
18 [Chicago, 1943]) (mimeographed), and Harden F. Taylor, Survey of Marine
Fisheries of North Carolina (Chapel Hill, 1951); also R. J. H. Beverton, “Some
Observations on the Principles of Fishery Regulation,” Journal du conseil perma-
nent international pour 'exploration de la mer (Copenhagen), Vol. XIX, No. 1
(May, 1953); and M. D. Burkenroad, “Some Principles of Marine Fishery Biol-
ogy,” Publications of the Institure of Marine Science (University of Texas), Vol.
II, No. ! (September, 1951).

3. "Theory and Practice of Marine Fishery Management,” Journal du conscil
permanent interndational pour Uexplovation de la mer, Vol. XVIII, No. 3 (Janu-
ary, 1953). .

4. Two of Baranoff’s most important papers—"On the Question of the Biological
Basis of Fisheries” (1918) and “On the Question of the Dynamics of the Fishing
Industry” (1925)—have been translated by W. E. Ricker, now of the Fisheries
Research Board of Canada (Nanaimo, B.C.), and issued in mimeographed form.

5. “Fishery Depletion,” Science, XCIX (1944), 534,
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tains, as an incidental statement, the essence of the economic optimum
solution without, apparently, any recognition of its significance.¢ Upon
the occasion of its fiftieth anniversary in 1952, the International Coun-
cil for the Exploration of the Sea published a Rapport Jubilaire, con-
sisting of a series of papers summarizing progress in various fields of
fisheries research. The paper by Michael Graham on “Overfishing and
Optimum Fishing,” by its emphatic recognition of the economic cri-
terion, would lead one to think that the economic aspects of the ques-
tion had been extensively examined during the last half-century. But
such is not the case. Virtually no specific research into the economics
of fishery resource utilization has been undertaken. The present state
of knowledge is that a great deal is known about the biology of the
various commercial species but littie about the economic characteristics
of the fishing industry.

The most vivid thread that runs through the biological literature is
the effort to determine the effect of fishing on the stock of fish in the
sea. This discussion has had a very distinct practical orientation, being
part of the effort to design regulative policies of a “conservation” na-
ture.

EE

The term “fisheries management” has been much in vogue in recent
years, being taken to express a more subtle approach to the fisheries
problem than the older terms “depletion” and “conservation.” Briefly, it
focuses attention on the quantity of fish caught, taking as the human
objective of commercial fishing the derivation of the largest sustainable
catch. This approach is often hailed in the biological literature as the
“new theory” or the “modern formulation” of the fisheries problem.? Its
limitations, however, are very serious, and, indeed, the new approach
comes very little closer to treating the fisheries problem as one of
human utilization of natural resources than did the older, more primi-
tive, theories. Focusing attention on the maximization of the catch ne-
glects entirely the inputs of other factors of production which are used
up in fishing and must be accounted for as costs. There are many refer-
ences to such ultimate economic considerations in the biological litera-
ture but no analytical integration of the economic factors, In fact, the
very conception of a net economic yield has scarcely made any appear-

6. “The highest take is not necessarily the best. The take should be increased
only as long as the extra cost is offset by the added revenue from sales” (A. G.
Huntsman, “Research on Use and Increase of Fish Stocks,™ Proceedings of the
United Natious Scientific Conference on the Conservation and Utilization af Re-
sources {Lake Success, 1949]).

7. See, e.g., R. E. Foerster, “Prospects for Managing Our Fisheries,” Bulletin of
the Bingham Oceanographic Collection (New Haven). May, 1948; E. S. Russell,
“Some Theoretical Considerations on the Overfishing Problem,” Journal du con-
seil permanent international pour Pexploration de la mer, 1931, and The Over;
Jfishing Problem, Lecture IV,
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ance at all. On the whole, biologists tend to treat the fisherman as an
exogenous element in their analytical model, and the behavior of fisher-
men is not made into an integrated clement of a general and systernatic
“bionomic™ theory, In the case of the fishing industry the large numbers
of fishermen permit valid behavioristic generalization of their activities
along the lines of the standard economic theory of production. The fol-
lowing section attempts to apply that theory to the fishing industry and
to demonstrate that the “overfishing problem” has its roots in the eco-
nomic organization of the industry.

ITI. Economic Theory of the Fishery

In the analysis which follows, the theory of optimum utilization of fish-
ery resources and the reasons for its frustration in practice are devel-
oped for a typical demersal fish. Demersal, or bottom-dwelling fishes,
such as cod, haddock, and similar species, and the various flat-fishes, are
relatively nonmigratory in character. They live and feed on shallow
continental shelves where the continual mixing of cold water maintains
the availability of those nutrient salts which form the fundamental basis
of marine-food chains. The various feeding grounds are separated by
deep-water channels which constitute barriers to the movement of these
species; and in some cases the fish of different banks can be differen-
tiated morphologically, having varying numbers of vertebrae or some
such distinguishing characteristic. The significance of this fact is that
each fishing ground can be treated as unique, in the same sense as can a
piece of land, possessing, at the very least, one characteristic not shared
by any other piece: that is, location.

(Other species, such as herring, mackerel, and similar pelagic or sur-
face dwellers, migrate over very large distances, and it is necessary to
treat the resource of an entire geographic region as one. The conclu-
sions arrived at below are applicable to such fisheries, but the method of
analysis employed is not formally applicable. The same is true of spe-
cies that migrate to and from fresh water and the lake fishes proper.)

We can define the optimum degree of utilization of any particular
fishing ground as that which maximizes the net economic yield, the dif-
ference between total cost, on the one hand, and total receipts (or total
value production), on the other.® Total cost and total production can
each be expressed as a function of the degree of fishing intensity or, as
the biologists put it, “fishing effort,” so that a simple maximization so-
lution is possible. Total cost will be a linear function of fishing effort, if
8. Expressed in these terms, this appears to be the monopoly maximum, but it

coincides with the social optimum under the conditions employed in the analysis,
as will be indicated below.
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we assume no fishing-induced effects on factor prices, which is reason-
able for any particular regional fishery.

The production function—the relationship between fishing effort and
total value produced—requires some special attention. If we were to
follow the usual presentation of economic theory, we should argue that
this function would be positive but, after a point, would rise at a dimin-
ishing rate because of the law of diminishing returns. This would not
mean that the fish population has been reduced, for the law refers only
to the proportions of factors to one another, and a fixed fish population,
together with an increasing intensity of effort, would be assumed to
show the typical sigmoid pattern of yield. However, in what follows it
will be assumed that the law of diminishing returns in this pure sense is
inoperative in the fishing industry. (The reasons will be advanced at a
later point in this paper.) We shall assume that, as fishing effort ex-
pands, the catch of fish increases at a diminishing rate but that it does
so because of the effect of catch upon the fish population.® So far as the
argument of the next few pages is concerned, all that is formally neces-
sary is to assume that, as fishing intensity increases, catch will grow at a
diminishing rate. Whether this reflects the pure law of diminishing re-
turns or the reduction of population by fishing, or both, is of no particu-
lar importance.

Our analysis can be simplified if we retain the ordinary production
function instead of converting it to cost curves, as is usually done in the
theory of the firm. Let us further assume that the functional relationship
between average production (production-per-unit-of-fishing-effort) and
the quantity of fishing effort is uniformly linear. This does not distort
the results unduly, and it permits the analysis to be presented more sim-
ply and in graphic terms that are already quite familiar.

In Figure 1 the optimum intensity of utilization of a particular fishing
ground is shown. The curves AP and MP represent, respectively, the
average productivity and marginal productivity of fishing effort. The re-
lationship between them is the same as that between average revenue
and marginal revenue in imperfect competition theory, and MP bisects
any horizontal between the ordinate and AP. Since the costs of fishing
supplies, etc., are assumed to be unaffected by the amount of fishing ef-
fort, marginal cost and average cost are identical and constant, as shown
by the curve MC, AC.1° These costs are assumed to include an oppor-

9. Throughout this paper the conception of fish population that is employed is
one of weight rather than numbers. A good deal of the biological theory has
been an effort to combine growth factors and numbers factors into weight sums,
The foltowing analysis will neglect the fact that, for some species, fish of different
sizes bring different unit prices.

10. Throughout this analysis, fixed costs are neglected. The general conclusions
reached would not be appreciably altered, I think, by their inclusion, though the

v
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tunity income for the fishermen, the income that could be earned in
other comparable employments. Then Ox is the optimum intensity of
effort on this fishing ground, and the resource will, at this level of ex-
ploitation, provide the maximum net economic yield indicated by the
shaded area apgc. The maximum sustained physical yield that the biolo-
gists speak of will be attained when marginal productivity of fishing ef-
fort is zero, at Oz of fishing intensity in the chart shown. Thus, as one
might expect, the optimum economic fishing intensity is less than that
which would produce the maximum sustained physical yield.

The area apge in Figure 1 can be regarded as the rent yielded by the
fishery resource. Under the given conditions, Ox is the best rate of ex-
ploitation for the fishing ground in question, and the rent reflects the
productivity of that ground, not any artificial market limitation. The
rent here corresponds to the extra productivity yielded in agriculture by
soils of better quality or location than those on the margin of cultiva-
tion, which may produce an opportunity income but no more. In short,
Figure 1 shows the determination of the intensive margin of utilization
on an intramarginal fishing ground.

We now come to the point that is of greatest theoretical importance
in understanding the primary production phase of the fishing industry

presentation would be greatly complicated. Moreover, in the fishing industry the
most substantial portion of fixed cost—wharves, harbors, etc.-—is borne by gov-
ernment and does not enter into the cost calculations of the operators.
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and in distinguishing it from agriculture. In the sea fisheries the natural
resource is not private property; hence the rent it may yield is not capa-
ble of being appropriated by anyone. The individual fisherman has no
legal title to a section of ocean bottom. Each fisherman is more or less
free to fish wherever he pleases. The result is a pattern of competition
among fishermen which culminates in the dissipation of the rent of the
intramarginal grounds. This can be most clearly seen through an analy-
sis of the relationship between the intensive margin and the extensive
margin of resource exploitation in fisheries.

Ground #1 Ground #2
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In Figure 2, two fishing grounds of different fertility (or location) are
shown. Any given amount of fishing effort devoted to ground 2 will
yield a smaller total (and therefore average) product than if devoted to
1. The maximization problem is now a question of the allocation of fish-
ing effort between grounds [ and 2. The optimum is, of course, where
the marginal productivities are equal on both grounds. In Figure 2, fish-
ing effort of Ox on I and Oy on 2 would maximize the total net yield of
Ox + Oy effort if marginal cost were equal to Oc. But if under such cir-
cumstances the individual fishermen are free to fish on whichever
ground they please, it is clear that this is not an equilibrium aliocation
of fishing effort in the sense of connoting stability. A fisherman starting
from port and deciding whether to go to ground 7 or 2 does not care for
marginal productivity but for average productivity, for it is the latter
that indicates where the greater total yield may be obtained. If fishing
effort were allocated in the optimum fashion, as shown in Figure 2,
with Ox on I, and Oy on 2, this would be a disequilibrium situation.
Each fisherman could expect to get an average catch of Oa on I but
only Ob on 2. Therefore, fishermen would shift from 2 to I. Stable
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equilibrium would not be reached until the average productivity of both
grounds was equal. If we now imagine a continuous gradation of fishing
grounds, the extensive margin would be on that ground which yielded
nothing more than outlaid costs plus opportunity income—in short; the
one on which average productivity and average cost were equal. But,
since average cost is the same for all grounds and the average produc-
tivity of all grounds is also brought to equality by the free and competi-
tive nature of fishing, this means that the intramarginal grounds aiso
yield no rent. It is entirely possible that some grounds would be ex-
ploited at a level of negative marginal productivity. What happens is
that the rent which the intramarginal grounds are capable of yielding is
dissipated through misallocation of fishing effort.

This is why fishermen are not wealthy, despite the fact that the fish-
ery resources of the sea are the richest and most indestructible available
to man. By and large, the only fisherman who becomes rich is one who
makes a lucky catch or one who participates in a fishery that is put
under a form of social control that turns the open resource into prop-
erty rights.

Up to this point, the remuneration of fishermen has been accounted
for as an opportunity-cost income comparable to earnings attainable in
other industries. In point of fact, fishermen typically earn less than most
others, even in much less hazardous occupations or in those requiring
less skill. There is no effective reason why the competition among fisher-
men described above must stop at the point where opportunity incomes
are yielded. It may be and is in many cases carried much further. Two
factors prevent an equilibration of fishermen’s incomes with those of
other members of society. The first is the great immobility of fishermen.
Living often in isolated communities, with little knowledge of condi-
tions or opportunities elsewhere; educationally and often romantically
tied to the sea; and lacking the savings necessary to provide a “stake,”
the fisherman is one of the least mobile of occupational groups. But,
second, there is in the spirit of every fisherman the hope of the “lucky
catch.” As those who know fishermen well have often testified, they are
gamblers and incurably optimistic. As a consequence, they will work
for less than the going wage. 1!

The theory advanced above is substantiated by important develop-
ments in the fishing industry. For example, practically all control mea-
sures have, in the past, been designed by biologists, with sole attention
paid to the production side of the problem and none to the cost side.
The result has been a wide-open door for the frustration of the purposes
of such measures. The Pacific halibut fishery, for example, is often
hailed as a great achievement in modern fisheries management. Under
i1. “The gambling instinct of the men makes many of them work for less remu-

neration than they would accept as a weekly wage, because there is always the
possibility of a good catch and a financial windfall” (Graham, op. cit., p. 86).
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international agreement between the United States and Canada, a fixed-
catch limit was. established during the early thirties. Since then, catch-
per-unit-effort indexes, as usually interpreted, show a significant rise in
the fish population. W. F. Thompson, the pioneer of the Pacific halibut
management program, noted recently that “it has often been said that
the halibut regulation presents the only definite case of sustained im-
provement of an overfished deep-sea fishery. This, I believe, is true and
the fact should lend special importance to the principles which have
been deliberately used to obtain this improvement.” 2 Actually, careful
study of the statistics indicates that the estimated recovery of halibut
stocks could not have been due principally to the control measures, for
the average catch was, in fact, greater during the recovery years than
during the years of decline. The total amount of fish taken was only a
small fraction of the estimated population reduction for the years prior
to regulation.!? Natural factors seem to be mainly responsible for the
observed change in population, and the institution of control regulations
almost a coincidence. Such coincidences are not uncommon in the his-
tory of fisheries policy, but they may be easily explained. If a long-term
cyclical fluctuation is taking place in a commercially valuable species,
controls will likely be instituted when fishing yields have fallen very low
and the clamor of fishermen is great; but it is then, of course, that
stocks are about due to recover in any case. The “success” of conserva-
tion measures may be due fully as much to the sociological foundations
of public policy as ta the policy’s effect on the fish. Indeed, Burkenroad
argues that biological statistics in general may be called into question
on these grounds. Governments sponsor biological research when the
catches are disappointing. If there are long-term cyclical fluctnations in
fish populaticns, as some think, it is hardly to be wondered why biolo-
gists frequently discover that the sea is being depleted, only to change
their collective opinion a decade or so later. .

Quite aside from the biological argument on the Pacific halibut case,
there is no clear-cut evidence that halibut fishermen were made rela-
tively more prosperous by the control measures. Whether or not the re-
covery of the halibut stocks was due to natural factors or to the catch
limit, the potential net yield this could have meant has been dissipated
through a rise in fishing costs. Since the method of control was to halt
fishing when the limit had been reached, this created a great incentive
on the part of each fisherman to get the fish before his competitors.
During the last twenty years, fishermen have invested in more, larger,
and faster boats in a competitive race for fish. In 1933 the fishing sea-

12. W. F. Thompson, “Condition of Stocks of Halibut in the Pacific,” Journal du
conseil permanent international powr Pexploration de la mer, Vol. XVIII, No. 2
{August, 1952).

13. See M. D. Burkenroad, “Fluctuations in Abundance of Pacific Halibut,"” Bui-
letin of the Bingham QOceanographic Collection, May, 1948.
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son was more than six months long. In 1952 it took just twenty-six days
to catch the legal limit in the area from Willapa Harbor to Cape Spen-
cer, and sixty days in the Alaska region. What has been happening is a
rise in the average cost of fishing effort, allowing no gap between aver-
age production and average cost to appear, and hence no rent.*

Essentially the same phenomenon is observable in the Canadian At-
lantic Coast lobster-conservation program. The method of control here
is by seasonal closure, The result has been a steady growth in the num-
ber of lobster traps set by each fisherman. Virtually all available lob-
sters are now caught each year within the season, but at much greater
cost in gear and supplies. At a fairly conservative estimate, the same
quantity of lobsters could be caught with half the present number of
traps. In a few places the fishermen have banded together into a local
monopoly, preventing entry and controlling their own operations. By
this means, the amount of fishing gear has been greatly reduced and in-
comes considerably improved.

That the plight of fishermen and the inefficiency of fisheries produc-
tion stems from the common-property nature of the resources of the sea
is further corroborated by the fact that one finds similar patterns of ex-
ploitation and similar problems in other cases of open resources.
Perhaps the most obvious is hunting and trapping. Unlike fishes, the
biotic potential of land animals is low enough for the species to be de-
stroyed. Uncontrolled hunting means that animals will be killed for any
short-range human reason, great or small: for food or simply for fun.
Thus the buffalo of the western plains was destroyed to satisfy the most
trivial desires of the white man, against which the long-term food needs
of the aboriginal population counted as nothing. Even in the most civi-

14. The economic significance of the reduction in season length which followed
upon the catch limitation imposed in the Pacific halibut fishery has not been fully
appreciated. E.g.,, Michael Graham said in summary of the program in 1943:
“The result has been that it now takes only five months to catch the quantity of
halibut that formerly needed nine. This, of course, has meant profit, where there
was none before” (op. cit., p. 156; my italics). Yet, even when biologists have
grasped the economic import of the halibut program and its results, they appear
reluctant to declare against it. E.g., W. E. Ricker: “This method of regulation
does not necessarily make for more profitable fishing and certainly puts no effec-
tive brake on waste of effort, since an unlimited number of boats is free to join
the fleet and compete during the short period that fishing is open. However, the
stock is protected, and yield approximates to 2 maximum if quotas are wisely set;
as biologists, perhaps we are not required to think any further. Some claim that
any mixing into the economics of the matter might prejudice the desirable biolog-
ical consequences of regulation by quotas” (“Production and Utilization of Fish
Population,” in a Symposium on Dynamics of Production in Aquatic Popula-
tions, Ecological Society of America, Ecological Monographs, XV1 [October,
1946], 385). What such “desirable biological consequences” might be, is hard to
conceive. Since the regulatory policies are made by man, surely it is necessary
they be evaluated in terms of human, not piscatorial, objectives.
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lized communities, conservation authorities have discovered that a bag-
limit per man is necessary if complete destruction is to be avoided.

The results of anthropological investigation of modes of land tenure
among primitive peoples render some further support to this thesis. In
accordance with an evolutionary concept of cultural comparison, the
older anthropological study was prone to regard resource tenure in com-
mon, with unrestricted exploitation, as a “lower” stage of development
comparative with private and group property rights. However, more
complete annals of primitive cultures reveal commeon tenure to be quite
rare, even in hunting and gathering societics. Property rights in some
form predominate by far, and, most important, their existence may be
easily explained in terms of the necessity for orderly exploitation and
conservation of the resource. Environmental conditions make necessary
some vehicle which will prevent the resources of the community at large
from being destroyed by excessive exploitation. Private or group land
tenure accomplishes this end in an easily understandable fashion.!® Sig-
nificantly, land tenure is found to be “common” only in those cases
where the hunting resource is migratory over such large areas that it
cannot be regarded as husbandable by the society. In cases of group
tenure where the numbers of the group are large, there is still the neces-
sity of co-ordinating the practices of exploitation, in agricultural, as
well as in hunting or gathering, economies. Thus, for example, Mali-
nowski reported that among the Trobriand Islanders one of the funda-
mental principles of land tenure is the co-ordination of the productive
activities of the gardeners by the person possessing magical leadership
in the group.1® Speaking generally, we may say that stable primitive cul-
tures appear to have discovered the dangers of common-property tenure
and to have developed measures to protect their resources. Or, if a
more Darwinian explanation be preferred, we may say that only those
primitive cultures have survived which succeeded in developing such in-
stitutions.

Another case, from a very different industry, is that of petroleum
production. Although the individual petroleum producer may acquire
undisputed lease or ownership of the particular plot of land upon which
his well is drilled, he shares, in most cases, a common peol of oil with
other drillers. There is, consequently, set up the same kind of competi-

15. See Frank G. Speck, “Land Ownership among Hunting Peoples in Primitive
America and the World's Marginal Areas,” Proceedings of the 22nd International
Congress of Americanists (Rome, 1926), 11, 323.-32.

16. B. Malinowski, Coral Gardens and Their Magic, Vol. 1, chaps. xi and xii.
Malinowski sees this as further evidence of the importance of magic in the cul-
ture rather than as a means of co-ordinating productive activity; but his discus-
sion of the practice makes it clear that the latter is, to use Malinowski’s own con-
cept, the *“function” of the institution of magical leadership, at least in this
connection.
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tive race as is found in the fishing industry, with attending overexpan-
sion of productive facilities and gross wastage of the resource. In the
United States, efforts to regulate a chaotic situation in oil production
began as early as 1915. Production practices, number of wells, and even
output quotas were set by governmental authority; but it was not until
the federal “Hot Oil” Act of 1935 and the development of interstate
agreements that the final loophole (bootlegging) was closed through reg-
uiation of interstate commerce in oil.

Perhaps the most interesting similar case is the use of common pas-
ture in the medieval manorial economy. Where the ownership of ani-
mals was private but the resource on which they fed was common (and
limited), it was necessary to regulate the use of common pasture in
order to prevent each man from competing and conflicting with his
neighbors in an effort to utilize more of the pasture for his own ani-
mals. Thus the manor developed its elaborate rules regulating the use of
the common pasture, or “‘stinting™ the common: limitations on the num-
ber of animails, hours of pasturing, etc., designed to prevent the abuses
of excessive individualistic competition.!?

There appears, then, to be some truth in the conservative dictum that
everybody’s property is nobody’s property. Wealth that is free for all is
valued by mone because he who is foolhardy enough to wait for its
proper time of use will only find that it has been taken by another. The
blade of grass that the manorial cowherd leaves behind is valueless to
him, for tomorrow it may be eaten by another’s animal; the oil left
under the earth is valueless to the driller, for another may legally take
it; the fish in the sea are valueless to the fisherman, because there is no
assurance that they will be there for him tomorrow if they are left be-
hind today. A factor of production that is valued at nothing in the busi-
ness calculations of its users will yield nothing in income. Common-
property natural resources are free goods for the individual and scarce
goods for society. Under unregulated private exploitation, they can yield
no rent; that can be accomplished only by methods which make them
private property or public (government) property, in either case subject
to a unified directing power.

17. See P. Vinogradoff, The Grewth of the Manor [London, 1905], chap. v
E. Lipson, The Economic History of England [London, 1949}, 1, 72.



