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At the time Europeans began to colonize the New World, John Locke compared
land values in Britain land in America.

An acre of land that bears here twenty bushels of wheat, and another in

America, which, with the same husbandry, would do the like, are, without

doubt, of the same natural, intrinsic value. But yet the benefit mankind

receives from one in a year is worth five pounds, and the other possibly

not worth a penny . . . .!

Ecological economists today describe as “ecosystem services” or as “natural
capital” what Locke called the “natural, intrinsic value” of land. In 1997, a group of
ecological economists, in a famous survey, estimated the economic value of ecosystem
services and related natural capital at between $16 and $54 trillion per year.” Locke
suggested, on the contrary, that labor accounts for the economic value of agricultural and
other production, while ecosystem services are “possibly not worth a penny.”

Locke’s Argument

Locke defended a labor theory of value. “Labour makes the far greatest part of
the value of things we enjoy in this world: And the ground which produces the materials
is scarce to be reckoned in, as any, as any, or at most, but a very small part of it.””
Locke observed that land that is not improved by labor and technology yields almost

nothing of use to us. To depend on nature’s free largess, i.e., to hunt and to gather, Locke

correctly surmised, is to starve. “Land which is wholly left to Nature, that hath no



improvement of Pasturage, Tillage, or Planting, is called, as indeed it is, waste; and we
shall find the benefit of it amount to little more than nothing.”4

One may reply, however, that even if land will not feed us without the use of
labor and technology, labor and technology will not feed us without the use of land.
Classical economists from Ricardo to Marshall therefore identified land, labor, and tech-
nology (or capital) as the three factors necessary for economic production. If natural
resources, labor, and technology are all equally necessary inputs to production, why attri-
bute economic value only to labor, as Locke did, or to labor and capital alone?

The reason is that labor and capital possess a crucial quality, namely, scarcity in
relation to demand, which land lacks. Locke pointed out that excellent cropland was free
for the taking in many places in the world, such as in regions of Spain (at the time) and in

the “inland vacant places of America.””

Locke wrote one cannot acquire land in America
“to the prejudice of his neighbour, who would still have room for as good and as large a
possession (after the other had taken out his) as before it was appropriated.” As if to
vindicate Locke’s view of the overabundance and thus the negligible economic value of
cropland, the U.S. government starting in 1863 under the Homestead Act gave a quarter-
section (160 acres) free to anyone who would farm it for five years. By 1900, about
600,000 farmers had received free title to about 80 million acres of land under the act.
According to Locke, if the price of fertile land is negligible, as it was in America,
the economic value of food “must all be charged on the account of labour, and received

as an effect of that.”’

Locke reasoned that of the benefits we associate with agricultural
commodities, “nine-tenths are the effects of labour. Nay, if we . . . cast up the several

expenses about them . . . we shall find that in most of them ninety-nine hundredths are



wholly to be put on the account of labour.”® In the production of commodities, “Nature
and the earth furnished only the almost worthless materials as in themselves.”

The economics of agriculture have changed little since Locke’s time. “The cost of
labor is the biggest part of the total food marketing bill,” the USDA has reported year
after year.'” According to a 2004 USDA publication, “Nineteen cents of every dollar
spent on U.S.-grown food goes to the farmer for the raw food inputs, while the other 81
cents covers the cost of transforming these inputs into food products. . . .”'" Of the 19
cents, land — the rent on the natural resource — represents perhaps one or two pennies.

In 2004, a typical acre of fertile soil in the American heartland sold at the average
price of $1,780, at least a quarter of which can be attributed to the distorting effect of
subsidies, according to USDA figures.'? Farmers who are paid not to plant crops as a
way to control surplus bid up the price of land where they can not grow them. In the
absence of these distortions, the prices of (or rentals for) agricultural land in the United
States would constitute about one-tenth of the farmer’s expenses and thus less than two
percent of the price of food. This is consistent with Locke’s calculation that only one
part in a hundred of the prices of agricultural products can be credited to the natural
properties of the land, while 99 percent must be credited to labor and the tools it applies.

In his recent book, The Curse of American Agricultural Abundance (2003),
Willard Cochrane, a leading agricultural economist, argues that the government should
stop paying tens of billions in subsides every year to prop up cropland prices. If
President Bush succeeds in cutting payments, land will revert to prairie in the American
West much as it has returned to forest in the East."> Cochrane suggests that “large parts

of the Great Plains should be converted into a fenceless ‘buffalo commons.’”'* In the



absence of government subsidies, a lot of farmland in the United States will return to the
natural condition and to the negligible economic value it had in Locke’s time. Locke was
right. Because of its abundance relative to demand, cropland furnishes only “almost
worthless materials as in themselves” which can be obtained for almost nothing.

“Sell Your Land and Caddie”

Every real estate broker can recite the three factors that control the economic
value of land: location, location, and location. In 1840, Johann Von Thuenen showed
that land values — or the “rents” farmers can extract from they land they farm -- are
higher the closer the land is located to city markets even if the uses of the land are the
same.” Transportation costs will diminish the economic value of land, however fertile,
that is far away. Nothing has changed in 250 years since Von Thuenen wrote. The eco-
nomic value of land still depends almost entirely on its location, that is, on its distance to
highways, schools, restaurants, theaters, and society generally — its proximity to the
amenity of urban living as opposed to what Karl Marx called the idiocy of rural life.'°

Today, an acre of farmland commands the very highest price if it can be taken out
of row crops and planted instead to shopping malls and tract mansions. According to the
USDA, “survey data indicated that agricultural land with a potential for immediate
development (expected land use if sold) was valued at more than $5,700 per acre.”"” To
rent a ten-by-four foot parking space in Manhattan, New York, you must pay far more
than you would pay to rent a hundred acres of good farmland near Manhattan, Kansas."®
Economic returns to nature from agriculture are negligible, just as Locke thought.

“Truly sustainable agriculture in America’s future,” an agronomist has written,

“will include only the very few forms of agriculture that are compatible with urban life,”



such as nurseries and turf farms."” In 1928, humorist Will Rogers identified the only
feasible strategy for sustainable agriculture in the United States. “I tell you turning your
land into a golf course is the salvation of the farmer,” he said. “The only thing to do with
land now is just to play golf on it. Sell your land and caddie.”*’

The Lauderdale Paradox

In 1819, James Maitland, Lord Lauderdale, reasoned that any good that nature
provides plentifully and freely, no one has any reason to purchase. It cannot fetch a price
in a competitive market, even where markets for it exist, and so has no economic value.
The result is a paradox. The more freely and lavishly nature benefits us, the less
economic value it will possess.?!

Manna from Heaven illustrates Lauderdale’s paradox. According to Scripture,
enough manna fell from Heaven during the Exodus to provide the Israelites with plenty
of bread. Accordingly, no one had a reason gather or hoard more than he or she could
consume. The Israelites, the Bible tells us, stored up manna to eat on the Sabbath since
none fell on that day. Since everyone could easily acquire as much as he wished without
charge, no one was willing to pay for it; accordingly, manna had no economic value
except, perhaps on the Sabbath when it did not fall from Heaven (Exodus 16: 23-26).

The principal condition for production, exchange, and therefore economic value,

Lauderdale argued, is scarcity. He defended two principles:

1. That things [with desirable qualities] are alone valuable in
consequence of . . . existing in a certain degree of scarcity.

2. That the degree of value which every commodity possesses, depends
upon the proportion betwixt the quantity of it and the demand for it.?



For Lauderdale, the economic value of a good can be located at the intersection of
supply and demand for the next or incremental unit of that good, in other words, at its
price in a competitive market. Economic theory suggests that competition drives con-
sumer prices down to producer costs. Goods which cost the least to produce — such as the
oxygen in the air — will fetch the lowest prices and therefore possess the least economic
value, especially if supply vastly exceeds demand. That you inhaled a lot of oxygen
yesterday does not make the air you breathe any less beneficial today. As long as the air
1s abundant and free, however, it has no economic value; that it is beneficial is irrelevant.

Advances in technology, by driving down the production costs of a good, lower
its competitive market price and thus its economic value. The consumer pays less for his
or her next purchase but may obtain the same benefit. For example, the long distance
phone call that cost ten dollars years ago hardly costs ten cents today. Phone calls may
soon be free — the Internet may allow this — and thus have no economic value. The
benefit — the emotional, sentimental, and moral satisfaction of the ritual Sunday call to
your mother-in-law — remains the same. The economic value of a good falls with its
price even though the benefit does not decline. When the antibiotic Cipro lost its patent,
for example, generic equivalents appeared at a tenth of the price. The “next” or “incre-
mental” prescription costs the consumer much less but conveys exactly the same benefit.

Today the music industry is full of fear and loathing because potential consumers
are ripping and burning songs for free for which they paid big bucks a few years ago.

The entire industry, once worth billions, may lose its economic value because no one will
buy what he or she can acquire gratis. People enjoy the music — now on their iPods -- as

much as before, but they use the money that they once spent on recordings to purchase



other things. The price the music commands is zero; so is its economic value; but the
benefit is as great as ever. The music industry, of course, cannot stay in business if its
product cannot fetch a price — if everyone gets as much as he or she wants for free.
Nature in contrast can benefit everyone freely without worrying about the prices people
pay. It has no operating costs.

The Supply of Fresh Water

Consider a scenario in which Heaven rains manna in huge quantities but does not
distribute it in equal amounts everywhere. The price of manna would vary with its
distance from the deposits. This is consistent with the Von Thuenen model in which
location is everything. What has value — what is scarce relative to demand — is not the
manna, which is superabundant, but either 1) residential real estate close to the sources of
manna or 2) the labor and technology needed to transport manna to where it is consumed.

Fresh water is a resource that nature provides through the hydrological cycle in
vaster quantities than humanity can possibly use. The sun evaporates water from the
oceans, the wind moves the clouds to land, and the distilled water precipitates like manna
over the earth, but in some places more than in others. Overall, humanity uses about
2,100 km® of fresh water a year -- one-fiftieth of the amount that precipitates over land.
The runoff from rain that is accessible — rainwater that is collected behind dams or in
lakes, rivers, or aquifers near large human populations — equals slightly more than one-
tenth of the total rainfall on land or 12,500 km® annually. This provides about 5,700
liters of water per day for every person on earth -- 10 times as much water as the average

European uses and about three times as much as the average American consumes.



For the residents of New York City, like those of many other municipalities,
abundant, pure, clean rain water falls like manna from Heaven; it has no economic value.
City residents must pay, however, for expensive dams, reservoirs, pipes, and tunnels to
gather and deliver the water from upstate sources, primarily the Catskills watershed.
Ecosystem services contribute nothing of economic value. People who live in the water-
shed are required to build septic systems to treat their sewage because nature will not do
this for them. The City must deal with the fecal wastes produced by 350 vertebrate
species that thrive in Catskill region, including huge populations of deer, beaver, and
waterfowl. In the reservoirs, “the background contamination from wildlife populations is
apparent.”** Since the 1920s, New York City (like many municipalities) has chlorinated
its water in part to kill fecal bacteria and other pathogens associated with natural habitat.

In search of a salient example of an ecosystem service that can command a market
price, environmentalists often repeat the urban legend that New York City in the late
1990s invested between $1 billion and $1.5 billion to purchase wildlife habitat as a way
to cleanse rain water.”> There is no basis for the belief that New York City spent $1
billion or more to protect wildlife habitat as a way to purify its water supply.® This
legend is constantly cited and repeated, however, perhaps because no better example can
be found to illustrate an ecosystem service that commands a competitive market price.

Fish

What about fish captured in the wild? Wild fish stocks provide what may seem to
be an obvious example of the economic value of natural processes or ecosystems.
Economists use the concept of resource rent, developed by Ricardo in 1817, to measure

this value. The rent on a natural resource is the amount left over when the costs of



exploiting a resource are deducted from the revenues it brings. In theory, the resource
rent approximates the maximum the owner of the resource could charge for its use.”’

To estimate the resource rent of wild populations of diverse kinds of fish, resource
economists typically begin with a model that relates the total costs (TC) of exploiting the
resource, including a normal return on investment, to the total revenue (TR) computed as

the dockside price of fish per pound times the number of pounds of fish caught.*®
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In this model, the difference between TC and TR represents the economic value
or rent on the resource. It need not peak at the maximum sustained yield (MSY). When
the fishing industry attains its most profitable levels of effort (point 4 of effort line f),
new boats will be attracted to the resource, quickly moving the industry through MSY
and to the point C on the effort line. At this “open access equilibrium point,” TC coin-
cides with TR and resource rents are dissipated. Governmental financial transfers to the
fishing industry (subsidies) push the fishing effort even beyond the open access equilib-

rium and thus boost the total costs of fishing further out to point D, where they are today.



Fisheries experts often lament that “the main problem is that in the process of the
expansion of fishing effort, resource rent has been completely dissipated. It has gone to
finance the overexpansion of the fishery.”” At fault are subsides paid by many nations to
support their fishing fleets in competition with the fleets of other nations. In 1999, a
representative year, OECD countries alone paid about $6 billion to subsidize their com-
mercial fishing fleets. Some nations, such as Finland, paid more far in subsidies than the
fish it sold brought in revenues; other countries, such as the United States, paid subsidies
in excess of 25 percent of the total revenues.’® Under these distorted conditions, capture
fishing operates at a deficit supported by taxpayers. Potential resource rents are more
than dissipated; the natural capital or ecosystem service realizes an economic loss.”’

Even if the capture fishing industry optimized its effort, whatever resource rent it
earned would be ephemeral. Capture fisheries must compete with aquaculture which
offers lower costs, reliable year-round supplies at huge volumes, uniform and consistent
quality, just-in-time delivery, traceability, proximity to markets, and virtually every other
competitive advantage imaginable. “By the year 2030,” according to the Food and Agri-
culture Organization, “aquaculture will dominate fish supplies and less than half of the
fish consumed is likely to originate in capture fisheries.”** Aquaculture accounts for over
a third of the fish humans consume, and over the next two decades, according to the
Washington Post, fish farming will largely “replace the last commercial food-gathering
system based on hunting wild animals.”**

Consider, for example, the price of fresh salmon, which has plummeted by about
two-thirds since the early 1980s because of aquaculture. Salmon farming produces over a

million metric tonnes annually, surpassing capture fisheries. According to a SeaWeb
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study, “As markets for salmon become glutted and prices continue to decline, many
multinational corporations involved in aquaculture are diversifying their operations by
adapting methods of farming salmon to other species of carnivorous fish.”** Fish prices
should descend to those of chicken and turkey, which also consume fishmeal, or fall even
lower as genetic engineering makes it easier to convert cheap organic matter along with
soy and other oilseeds into high-protein feed.

The future of the fish industry lies with transgenic fish engineered for rapid
growth, disease-resistance, inexpensive feeds, and table appeal.®> We can expect over the
next few decades a rapid decline in capture fishing as the large fleets of the past are
replaced by intensive, biotechnology-based, vertically integrated, closed-system, highly
capitalized industrial aquaculture controlled — as the hog and poultry industries are
controlled — by a few multinational corporations. It is hard to see how capture fisheries,
already subsidy-dependent, can survive competition from aquaculture except in special
cases. When ecosystem services and wild stocks are inexpensive and superabundant, the
economic return to nature is negligible. When they are not, technology quickly develops
to capture economic rent by making cheap and abundant resource flows, such as genetic
information and plentiful organic matter, do the work of more expensive ones.

The Great Transition

The transition from hunting and gathering in the wild to plantation-based industry,
expected to occur in fisheries over the next two decades, has largely taken place in
forestry. According to a recent report in Issues in Science and Technology, “The United
States today finds itself in a world of timber surpluses and increasing competition,”

Industrial tree plantations are rapidly underpricing and outproducing wild forests. “Par-
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ticularly important has been the expanded use of intensively cultivated, short-rotation tree
plantations in temperate and subtropical regions of the Southern Hemisphere. These
‘fiber farms’ have proved to be extraordinarily productive.”*

According to Roger Sedjo, a prominent expert, “High-yield plantation forestry has
the potential to meet the world’s industrial wood needs while simultaneously protecting
existing natural forests and thereby conserving their environmental values.”’ The
premium paid for large logs from slow-growth forests has largely disappeared because
advanced methods can fuse small pieces of wood together for structural uses. Transgenic
trees, moreover, will offer the same kinds of economic advantages — fast growth, cold-
hardiness, uniform and predictable quality, disease resistance, etc. -- as transgenic fish.

The transition we are seeing from capture fishing and forestry to aquaculture and
silviculture is unsurprising. An ecosystem service or resource flow that becomes scarce
relative to effective demand also becomes economically valuable. For example, in the
early nineteenth century, the price of whale oil, the principal source of illumination at
the time, dramatically increased as the demand for lighting rose and the supply of
whales decreased. For a short time, a living natural resource possessed an economic
value and whaling produced great wealth.

In response to rising prices, however, technologists quickly substituted a more
plentiful resource, first natural gas and then electricity, to produce the same good,
illumination, as whale oil. With this substitution between resource flows came far
greater efficiencies — a compact fluorescent light bulb in use today produces the more
light with a tiny fraction of the energy used by Edison’s bulbs, which were themselves

far more efficient than earlier gas or oil lamps.*®
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Environmental economists such as John Krutilla have noted that so far advanc-
ing technology has “compensated quite adequately for the depletion of the higher

¥ Krutilla observed that “the traditional concerns of

quality natural resource stocks.
conservation economics—the husbanding of natural resource stocks for the use of
future generations—may now be outmoded by advances in technology.”*® Robert
Solow has opined that “what little evidence there is suggests there is quite a lot of
substitutability . . . .” Solow, a Nobel laureate, wrote that “[h]igher and rising prices of
exhaustible resources lead competing producers to substitute other materials that are

! During the 1950s and 60s, economists

more plentiful and therefore cheaper.
developed a model of economic growth that contained two factors: capital (including
technology) and the labor to apply it.** This model differed from earlier ones because
“resources, the third member of the classical triad, have generally been dropped.”®

To argue that ecosystem services and with them natural capital have little or no
economic value, as this talk has done, is to take seriously the examples of whaling in the
nineteenth century and of the fishing and forestry industries today. Because whales have
little or no economic value — no one needs whale oil anymore — they can be valued for
their own sakes as the magnificent nearly sacred creatures they are.** Aquaculture and
silviculture, by making wild fisheries and forests obsolete, allow society to regard wild
fish and heirloom forests as aesthetic treasures and as ethical responsibilities, in other
words, to appreciate and respect the aesthetic and spiritual values nature does possess.

Objections

To suggest that Nature has only a negligible economic value is to invite many

objections. First, one may earnestly assert that ecosystems “act to purify air and water,
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regulate the climate and recycle nutrients and wastes. Without these and many other

»%5 The team

ecosystem goods and services, life as we know it would not be possible.
that pegged nature’s services at tens of trillions wrote, “The services of ecological
systems and the natural capital stocks that produce them are critical to the functioning

of the Earth’s life-support system.”46

Bromides such as these, however edifying, tell us
nothing about economic value, which is a measure of scarcity not dependency.

Second, one may ask whether society can justify expensive regulations to
control pollution without ascribing economic value to ecosystems services. If you shoot
someone, the bullet may disturb air currents that regulate the climate. Exactly the same
analysis applies to shooting poisons through the water or air. Pollution represents a
problem not of preserving ecosystem services but of protecting human safety, health,
and property. Pollution represents coercion, trespass, or assault; it is a moral wrong we
must minimize for ethical reasons not an external cost we should optimize for economic
ones. If pollution damages property, for example, fish stocks, it should be enjoined as a
nuisance. The regulation of pollution vindicates common law rights of person and
property; the economic analysis of costs and benefits is largely beside the point.*’

Third, what about “non-use” value? By now, a hundred commentators have
pointed out that the economic literature on “non-use” or “existence” value confuses
political beliefs with personal benefits. Responses to policy questions, in other words,
are misconstrued as indicators of personal welfare. For “existence” or “non-use” values
to be considered economic values, as economist Paul Milgrom has argued, they must

reflect only “personal economic motives and not altruistic motives, or sense of duty, or

moral obligation,” or disinterested policy positions, as they often do.*® Economists
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expect their reasoned beliefs about public policy to be judged on the merits not priced at
the margin. It is disrespectful, indeed maddening, for economists to offer to “price” by
the method of “contingent valuation” the policy opinions and beliefs of others.

Fourth, natural amenities, such as the beauty and serenity of scenic vistas and
open spaces, plainly possess economic value. Location is everything, however, at least
as much with respect to beautiful places as fertile cropland. It can cost so much to
travel to a magnificent vista, for example, a landscape in the Belgian Congo and or in
Amazonia, that visitors may not be willing to pay much more as an admission fee, as it
were, for the resource itself. Economists point out that people who live close to a
beautiful place pay less in travel costs than visitors from farther away; this difference in
travel costs can be construed as a “consumer surplus” for those nearby and thus as a
potential resource rent.* However, housing and other goods may cost more the nearer
they are to the resource — to a beach, for example — so that people who live relatively
closer already pay premiums that exhaust the potential surplus or putative resource rent.

One might argue that differences in housing costs — rents are higher for places
nearer the beach -- reflect the value of the natural resource. If access to the beautiful
place is open, however, the resource rent will be dissipated as more and more houses
are built, just as additional fishing boats dissipate the rent on a fishery. Another
problem is that the scenic resource in question is economically valuable because of its
location, that is, because it is near the houses. Since location is a symmetrical relation —
A is near B if and only if B is near A — it may be arbitrary whether one says that houses

are valuable because they are close to the beach or the beach is valuable because it is
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close to the houses. It is a baffling question whether the economic value of location
attaches to the houses or the beach — or how the rent should be divided between them.

Fifth, nothing has been said here about minerals, such as diamonds and gold,
which are obviously scarce relative to demand, and thus have significant economic
value. The argument here would not apply to diamonds and other minerals created with
the earth but to goods such as fresh water, associated with the functioning of today’s
ecosystems.

Finally, one may object that the argument presented here rests upon a question-
able conception of economic value, namely, exchange value, competitive market price,
or the intersection of supply and demand. Given this definition it is obvious that manna
had no economic value even when it constituted the life support system of the Israelites.
Ecosystem services and associated natural capital possess little or no economic value
only insofar as “economic value” refers to market pricing based on supply and demand.

What other conception of economic value, however, makes sense? As long as
one defines economic value in terms of competitive market price, one can determine
empirically the value of ordinary consumer goods. If one defines and defends a con-
ception of economic value that does not refer to the intersection of supply and demand,
one must then explain how to measure the economic value of ordinary products such as
toothbrushes, pairs of shoes, and light bulbs, and services such as dental care and trash
removal. To do this, one could ask how much people might pay for shoes or dental care if
these goods became scarce — and thus try to tease out scarcity rents or demand prices for
them. After paying scarcity or monopoly prices for basic consumer goods would anyone

would have any income left to pay for the functioning of the Earth’s life-support system?
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Everyone agrees, of course, with platitudes about life-support systems and about
how dependent we are on natural capital and ecosystem services. Locke, like the
classical economists who followed him, such as Adam Smith, understood economic value
as a measure of scarcity not dependency. Locke recognized that nature often provides
services so plentifully that they have no economic value no matter how essential and
beneficial they may be. From the perspective of economic value, Locke was right.
“Nature and the earth furnished only the almost worthless materials as in themselves.”

This paper was prepared for the Conference on Environmental Values to be held

March 4-5. 2005, at the University of North Carolina, Chapel Hill. Comments are

sought and appreciated.
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