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Introduction

he title of this book is intentionally provocative. Mention of class

struggle evokes images of a grimy age in which bygone captains of in-
dustry callously oppressed armies of overworked and underpaid proletar-
ians. This dark portrait of class conflict stands in sharp contrast with the
glorious promise of an information age. Supposedly, with the help of
modern computer and telecommunication technologies, we can look for-
ward to life in a well-educated society in which anybody with even a mod-
icum of intelligence and discipline can enjoy a more than comfortable
existence.

Unfortunately, the reality of the information age falls considerably
short of the futuristic vision of the information age. In fact, the imaginary
dystopias of science fiction seem to be closer to the truth than the fan-
tasies of the champions of the coming information age.

Despite our wondrous technological achievements, everybody is
grumbling today. The rich complain that they pay too much in taxes and
nobody wants to work for them at a reasonable wage. The poor have
trouble finding work. When they do, their wages often fail to lift them out
of poverty. The middle class rightly fears that their prosperity is precari-
ous, knowing that their numbers are rapidly diminishing,.

In this contentious environment, blame is cast about with abandon.
Multitudes of groups are singled out for abuse: dark-skinned people, wel-
fare recipients, immigrants, government bureaucrats, homosexuals, athe-
ists, fundamentalists, and vague, but ominous forces that secretly plot
against world government. Occasionally, one even finds mention of giant
corporations.




2 CLASS WARFARE IN THE INFORMATION AGE

This book attempts to make sense of this welter of conflicting claims
and accusations in the context of the information revolution. Chapter 1,
entitled “A Skeptical Reading of the Information Revolution,” attempts
to put the information revolution in perspective. This chapter makes the
case that the information revolution is overblown. I show that despite the
ubiquitous computer, our usual measures of the quantitative growth of
the information economy suffer from numerous biases.

The second chapter, “Classes and the Information Revolution,” con-
tinues with the deflation of the concept of an information revolution.
Here we see that, despite the rise in information technologies, we are do-
ing little to lay the educational groundwork for a real information econ-
omy. In addition, most new employment falls outside of the information
economy in the low wage service sectors. Finally, for the most part, the in-
formation technologies are not being applied to improve the quality of
life. Instead, they are being used to perfect command and control
processes, often at the expense of the well-being of workers.

The third chapter, “Information and the Labor Process,” expands on
the theme of the use of information technologies for command and con-
trol. This chapter shows that if we are to enjoy the full potential of an in-
formation economy, we need to use information processes in our
workplaces in an entirely new fashion. We must develop and engage the
technological potential of all employees rather than use information tech-
nologies to strengthen the control of management over labor.

Chapter 4, “The Contradiction of Exploited Informational Labor,”
describes the brittleness of the new technologies. A single error in a mas-
sive computer program can cause a disaster, in many cases even life-
threatening consequences. Under such conditions, command and control
management is self-defeating. This chapter also discusses how and why
economists have been slow to realize how information technologies re-
quire a new understanding of the relationship between labor and man-
agement.

Chapter 5, “Panopticism,” shows why the use of information as a
commodity necessitates a more intrusive government to protect intellec-
tual property rights. This chapter also indicates how the new informa-
tion technologies are also used to exert control of the general
population outside of the workplace.

Chapter 6, “Information as a Commodity,” analyzes how the growth
of intellectual property rights undermines the growth of science and tech-
nology, thereby restricting the potential of the information economy.

Chapter 7, “Markets and Informational Efficiency,” takes on Hayek’s
idea that markets are conducive to informational efficiency. Among other

]

Introduction 3

things, this chapter uses a brilliant but neglected insight of Hayek’s to
show how markets are antithetical to efficiency. This chapter also demon-
strates why markets are poorly equipped to manage the production and
exchange of information.

Chapter 8, “Toward a Real Information Age,” attempts to point to
ways in which the technologies of the supposed information revolution
could be turned to good purpose.

A Preview

Although I'am an economist, my professional training did little to prepare
me to understand the information age. In fact, like most students of eco-
nomics, I heard almost nothing of conflict, except for complaints about
the galling differences between those who accept the prevailing dogma
and the ignorant masses who do not.

This simplistic predisposition to assume that competitive market
forces somehow automatically induce social harmony dates back at least
as far as Adam Smith’s Wealth of Nations, published more than two cen-
turies ago. At the time, Smith postulated:

It is not from the benevolence of the butcher, the brewer, or the baker
that we expect our dinner, but from their regard to their own interest.
We address ourselves, not to their humanity but to their self-love, and

never talk to them of our own necessities but of their advantages.
(Smith 1776, L ii. 2, pp. 26-7)

Unfortunately, not only has economics failed to progress since the far sim-
pler days of Adam Smith; it has actually regressed. On a more subtle level
than his oft cited words about butchers and bakers, Smith clearly under-
stood class conflict in a way in which modern economists rarely, if ever, ap-
preciate. After all, Smith himself lived in an age of serious class struggle.
Most of his well-to-do contemporaries believed, with good cause, that
Britain was on the verge of a civil war (Thompson 1963). Smith himself
went to great lengths in delineating the distinctly different interests of land-
lords, workers, peasants, and merchants.

Despite the tumult of the time, Smith himself was optimistic that the
market would eventually defuse the conflict between the contending
classes. He prophesied that the market would somehow cut the idle rich
down to size, while simultaneously lifting the hard working poor into
comfortable middle class affluence and culture. Through this route, class
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struggle would vanish and society would become harmonious sometime
in the future.

Although Smith’s views about social harmonies are far more complex
than those of the typical economist of today, judging from the contentious
world around us, we must recognize that Smith was far off the mark in his
predictions about the future demise of class struggle. The market seems to
have done little to transcend the conflict between classes. Anger and ha-
tred are more common than ever. True, the generic classes of capitalists
and workers seem inappropriate today, but only because these great
classes have fragmented into smaller grouplets of angry people.

The flowery rhetoric of the information age rekindles Adam Smith’s
tattered vision of social harmonies. Popular writers, such as Alvin Toffler
and George Gilder, propose that the widespread availability of informa-
tion at modest prices will topple the old industrial structure, allowing
anyone with a modicum of ambition to prosper as an entrepreneur. Ac-
cording to such authorities, we have no cause to grumble. All we need to
do is to dismantle the Second Wave institutions of the state and grab hold
of the profitable entrepreneurial opportunities that await us (Harvey
1995, p. 9).

I will take issue with the simplistic optimism of the information age as
an epoch in which information replaces labor and material goods. I will
argue that this conception of the information age is overblown at best.
However, to the extent that we are entering an information age—and
surely information is becoming increasingly important in our economy—
the process will reinforce existing class structures rather than bring us to
a classless, harmonious world.

The real information revolution is not that information is suddenly be-
coming important. Information has always been important. The revolu-
tionary aspect of the information age is the treatment of information as a
commodity in ways that would have been unimaginable only a few
decades ago.

While the technologies of the information age greatly expand the eco-
nomic potential of society, the benefits of these technologies are far from
equally distributed. In fact, these changes will throw many of the less for-
tunate into destitution.

The failure of technology to deliver on its promise is not a new phe-
nomenon by any means. For example, well before the information age, as
the Industrial Revolution drew to a close, John Stuart Mill despaired of
the yawning gap between technology’s potential and its effect on the
masses of the population. “Hitherto it is questionable if all the mechani-
cal inventions yet made have lightened the toil of any human being” (Mill
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1848; 3, p. 756). Mill was hardly a casual observer. On the contrary, he
was widely considered to be the foremost economist of his day and his
Principles of Political Economy was the most influential text for decades.

Let me warn you at this time that my book is neither about classes nor
technology as such. It does concern the reciprocal relationship between
class structure and technology. I chose to analyze this subject because I am
convinced that a proper understanding of classes and technology is crucial
for making intelligent choices about the kind of society that we create for
ourselves.

In this respect, I show why an information age is inconsistent with a
market system. Specifically, I will discuss why the rules of the market im-
pede the production and distribution of knowledge and information. I
will also investigate the manner in which markets contaminate both the
flow of and the application of information.




A Skeptical Reading of the Information Revolution

Misleading Rhetoric of the Information Economy

We are awash in a jumble of contradictory rhetorical images about
the nature of this so-called information economy. Much that we
read would have us believe that modern capitalist economies are now en-
tering an information age.

Typically, we get the impression of an information age from the ubigq-
uitousness of information technology. Indeed, computers are everywhere.
A typical car today has more computer-processing power than the first lu-
nar landing craft had in 1969 (The Economist 1996a, p. 4).

Major corporations are quick to redefine themselves within the con-
text of the impending information revolution. More than a decade and a
half ago in 1982, the American Express Corporation responded to its in-
clusion in the Dow Jones Industrial Index with a proclamation of that
firm’s growing infatuation with the increasing role for information:

[Olur product is information. . . . Information that charges airline tick-
ets, hotel rooms, dining out, the newest fashions, and even figures
mailing costs for a travel magazine; information that grows money
funds, buys and sells equities and manages mergers; information that
pays life insurance annuities. (Schiller 1988, p. 27)

Manuel Castells puts an academic gloss on this new vision of the business
world. After making the relatively reasonable observation that we are
witnessing the transformation of corporations into networks (Castells
1996, p. 165), he becomes almost rhapsodic, proclaiming that “the net-
work enterprise . . . transforms signals into commodities by processing
knowledge” (Castells 1996, p. 172).
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Castells’s idea of a commercial alchemy that “transforms signals into
commodities by processing knowledge” is worthy of note because
Castells himself is usually careful to warn against the chimera of an in-
formation economy. He provides extensive data to demonstrate that a vi-
brant economy requires that information processing remain linked with
traditional economic activities (Castells, pp. 209ff). Yet the very notion of
an information economy is so seductive that Castells finds himself swept
up with the bizarre rhetoric of the information economy.

Lesser minds are even less able to resist offering up the happy imagery
of a utopian information society in which we will all live in comfort and
ease. According to this comforting Tofflerian view, except for a possible
smattering of individuals who perversely refuse to take advantage of the
plethora of educational opportunities, we might imagine that all of us will
soon live happily together as a community of symbolic analysts. Lest you
think that I am going off the deep end with this characterization of those
left behind, let me turn your attention to a Wall Street Journal writer of
this persuasion:

One would imagine that the poor would get all the information they
want as things stand now and in many cases, even resist the efforts of
school, libraries and the information media to make them better in-
formed. Indeed, that resistance often helps to explain why they are
poor. (Melloan 1994; emphasis added)

Bill Gates, the head of Microsoft Corporation, adds another dimension to
the rhetoric of the information economy. He promises us that the new in-
formation age technologies “will carry us into a new world of low-
friction, low-overhead capitalism, in which market information will be
plentiful and transaction costs low. It will be a shopper’s heaven” (Gates
1995, p. 158).

Perhaps nobody goes as far as George Gilder, who begins his book,
Microcosm, with the extravagant claim:

The central event of the twentieth century is the overthrow of matter.
In technology, economics, and the politics of nations, wealth in the
form of physical resources is steadily declining in value and signifi-
cance. The powers of mind are everywhere ascendant over the brute
force of things. (Gilder 1989, p. 18)

Following Gilder’s logic, with the elimination of physical barriers to af-
fluence, the abolition of poverty should be an easy matter.

Others turn the productivity of the information age on its head, warn-
ing of the ominous implications of an impending end of work, where all
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too many will be left adrift in a society that no longer needs their labor
{Rifkin 1995). While information technologies may eliminate the need for
certain types of work, a hasty glance around us suffices to find pressing
demands for all sorts of work. Our infrastructure lies in disrepair. Schools
and hospitals are decaying. Centuries of environmental neglect call out
for massive remediation. Concern about the end of work is premature, to
say the least.

Lest we become carried away with the extravagant claims about the
revolutionary nature of the coming information age, we should keep in
mind that announcements of the impending information age are hardly
new. Consider the following futuristic fantasy from Edward Ross’s Social
Psychology, published in 1908:

Presence is not essential to mass suggestion. Mental touch is no longer
bound up with physical proximity. With the telegraph to collect and
transmit the expressions and signs of the ruling mood, and the fast mail
to hurry to the eager clutch of waiting thousands the still damp sheets
of the morning daily, remote people are brought, as it were, into one
another’s presence. (Ewan 1996, p. 71; citing Ross 1908, p. 63)

Certainly the telegraph and the circulation of daily newspapers had an ef-
fect on society, but not nearly as profound as Ross had anticipated.

One common element in almost every popular treatment of the role of
information in the modern economy is a willful disregard for the nature
of class. Indeed, the very existence of classes seems to be at odds with the
technical requirements of an information-centered economy, where ro-
bots and machines do the heavy lifting,

In the future, class will, if anything, become even more important in
shaping people’s relationship with the labor market. Certainly class seems
to be an increasingly important factor in determining access to informa-
tion. More and more, access to both information and education is be-
coming privatized. Middle class households can offer their children access
to powerful new learning opportunities, such as computers and on line

services, which families of poorer children cannot dream of affording
(Schiller 1995).

Bites and Bits and Bytes

Reading the hype about the information age, one could almost imagine
purveyors of information trucking their products along the information
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superhighway as if they were so much detergent or canned soup. In fact, as
we shall see, information is altogether different from other commaodities.

Many people approach the subject of information in a way similar to
the way in which they relate to pornography. They are supremely confi-
dent that they recognize it when they see it, even if nobody is able to ex-
plain exactly what it is. Indeed, since we communicate with information,
any definition of information becomes somewhat self-referential.

While I do not pretend to have the definitive word on information, I
can say that information is unlike most other commodities. To begin with,
unlike, say, soup or detergent, few of us has much need for information as
such. For example, thrifty shoppers often scour the papers for coupons to
use at the grocery store perhaps to save a few pennies on their detergent
or canned soup. Shoppers cannot know in advance what coupons they
will find. Even though grocery chains might seem as if they offer dis-
counts for a random set of groceries, shoppers still take the time to clip
coupons because most goods at a supermarket have a certain degree of
use value in themselves.

Unlike groceries, information, as such, has little value in itself. Few of
us would find much benefit in the ability to access streams of random in-
formation. Just imagine yourself on a long airline flight sitting next to
someone whose idea of a conversation was rattling off random facts, such
as the population of Ulan Bator or the molecular weight of cadmium.
Mostly, we demand information to allow us to accomplish some specific
material objective.

The dictionary definition of information is the communication of
knowledge, but the concept of information has expanded to the point that
it has become little more than a vague metaphor. Genes now constitute in-
formation. Animal cries and human gestures convey information. That sort
of information, of course, has always been of vital importance to us. Every
creature needs information about how to find food and other basic needs.

What seems to set the information age apart from earlier epochs is the
widespread codification of information; that is, general knowledge is
worked into a form that simplifies its transfer from one party to another.

Unlike wisdom, information is devoid of any moral or social values.
Information is purely operational. For example, a chef might have special
knowledge about making a particular dish. She can train another chef to
replicate the dish, but her knowledge is not quite information. Once the
chef sets her secrets down in the form of a recipe, she transforms knowl-
edge into information. Supposedly, anyone with the appropriate training
can read the recipe if it is detailed enough, then put the ingredients to-
gether as stated, and recreate the chef’s dish.

A Skeptical Reading of the Information Revolution 1

The recipe is now depersonalized. Once the chef sets it down, her pres-
ence is no longer needed by someone with the proper training. This de-
personalization and formalization are integral parts of the creation of
information.

We shall see that this codification is also associated with specializa-
tion. Probably nobody today is capable of learning how to build a nuclear
reactor, splice genes, and translate ancient verse. Today, we live in a world
of narrow occupational specialization in which specialized equipment is
devoted solely to the processing of particular types of information.

In the market societies, we find a more troubling aspect of informa-
tion: the creation of strong intellectual property rights in information that
allows more and more private corporations to profit from the sale of in-
formation as a commodity. These intellectual property rights are fast be-
coming a defining characteristic of our society.

Indeed, a fault line is beginning to run through our society dividing in-
formation haves from information have-nots. Qur access to information,
in turn, is an important determinant of our personal circumstances. It
helps us to form our images of ourselves. It signals us about the sort of op-
portunities that we should pursue. It gives us an entree to good jobs. In-
formation is a major input in the production of what we economists
denote as human capital. The processing of information even helps to
shape the structure of our brains.

Theoretically, the emerging technologies of the information age could
challenge the powers of the great corporation. New modes of communica-
tion do have a potential to create alternative institutions to challenge the
status quo, but, alas, I do not see any evidence that any such developments
represent a substantial threat to the corporate dominance in the advanced
capitalist societies.

In this book, we will be more concerned with the social rather than the
personal influence of information. Specifically, I will try to address the role
of the production of and access to information in the formation of classes.
We will see that class is an important element in the demand for information
since our circumstances shape our informational needs. A weather report
has different meanings for a farmer, a fuel oil speculator, and a vacationer.

Social Factors and the Consumption of Information

The unusual nature of information as a commodity intensifies its role in
shaping the modern class structure. Unpacking information is more com-
plex than unpacking detergents or soups. This process generally requires
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a certain degree of exposure, if not formal training. In a traditional soci-
ety, young people may participate in as many hours of ceremony as a child
might spend in attending classes in our own society. These ceremonies
convey the social information needed to allow the society to function.

In our own society, over and above the time we spend in formal
schooling, we devote considerable time to training ourselves to use infor-
mation. For example, most of us have some understanding of the weather
maps we see on the television news. These maps would make no sense
whatsoever to the uninitiated. Many people absorb sufficient information
to gain some understanding of these maps after hours of watching these
reports. Over time, an attentive viewer might even pick up a smattering of
meteorology.

Even so, mere access to information is insufficient to equip a person
for the information age. Most of us require considerable training to allow
us to be able to put many kinds of information to use. This training need
not be formal, any more than the youth participating in traditional cere-
monies and rituals would necessarily see such activities as training.

In fact, play and training often blend into one another. In my youth,
when our technologies were primarily mechanical, high school students
would often spend much time learning to fix up and to modify automo-
biles. This hobby prepared many young people for a career working with
machines.

Today, electronics has become a major part of our economy. Accord-
ingly, electronic hobbies are becoming more popular and mechanical ones
less so. In addition, many careers are beginning to utilize some of the fa-
miliarity with a virtual reality that young people experience in their video
games. For example, surgeons are more frequently viewing their patients’
bodies on computer screens. In some cases, computers control the surgery
itself.

Unfortunately, the economics of play works in favor of the well-to-do.
Those without a healthy family income are less likely to have the opportu-
nity to play with sophisticated electronics. Forty years ago, you could come
by an inexpensive car for relatively little money. A twenty-year-old car at
the time might not have had power windows and power steering, but it
could have been made to go just as fast as a new one by sticking a newer
motor into an older vehicle.

Today, computer technology evolves so fast that a five-year-old computer
is hopelessly obsolete. Although the parts are modular—even more so than
a car—you cannot mix parts easily from different generations of computers,
as you would in an automobile. You might install a faster processor, but then
you will need a faster motherboard to handle it. And for many purposes the
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fast motherboard will require a more modern video card to take advantage
of the speed.

The costs of a computer exclude many of the poor from becoming ac-
quainted with the technology. A decent low end computer costs around
$1,000. Internet access costs $20 a month and will probably become
quite a bit more expensive in the near future.

Forty years ago, a typical parent could instruct a child on mechanics.
Today, a child is more likely to be the one to teach the parent about
computers.

Where do children learn about these technologies? A child in an afflu-
ent neighborhood probably has a number of other people nearby who can
offer advice and assistance about computers. A poor child is much less
likely to have anybody to whom to turn. In addition, schools in affluent
areas are more likely to have computers. As a result, class status is cru-
cially relevant in understanding the role of information within the infor-
mation economy.

Is the Information Economy Overblown?

Two decades ago, Marc Uri Porat, who later became a co-founder of Gen-
eral Magic Corporation, developed a widely cited estimate of the extent
of the information economy. According to Porat, in 1967, 25.1 percent of
the U.S. Gross National Product originated with the production, process-
ing, and distribution of information goods and services sold on the mar-
ket. In addition, the purely informational requirements of planning,
coordinating, and managing the rest of the economy consumed another
21.1 percent. In other words, already in the 1960s, Porat estimated that
workers whose tasks were predominately informational accounted for al-
most one-half of the total U.S. economy (Porat 1977, p. 1).

Since Porat’s study, the information economy certainly has grown by
leaps and bounds. For example, a 1996 study by the Organisation for
Economic Cooperation and Development noted that over the past decade
for the advanced market economies, the high-technology share of manu-
facturing production and exports had more than doubled. Knowledge-
intensive service sectors, such as education, communication, and infor-
mation, have been growing even faster (Organisation for European Co-
operation and Development, p. 9).

Yet, we should be careful about letting ourselves be carried away by
our enthusiasm for the quantitative dimensions of the information econ-
omy. To begin with, most researchers find Porat’s estimate a bit excessive.
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The bulk of the estimates for the size of the information sector in the ad-
vanced capitalist countries a decade after Porat’s study ran from around 25
percent to 40 percent of the total economy, still a substantial chunk (see
Jussawalla 1988, p. 23). Even so, the Organisation for European Cooper-
ation and Development study put the high-technology share of manufac-
turing production and exports at 20 to 25 percent of the Gross Domestic
Product. Using a far more conservative estimate of the information econ-
omy, the study concluded that more than 50 percent of Gross Domestic
Product in the major OECD economies are now knowledge-based (Or-
ganisation for European Cooperation and Development 1996, p. 9).

Of course, here we run into a morass of verbal confusion. To begin
with, the very concept of information is amorphous. Does the informa-
tion in the information economy refer to the information that an industry
uses in producing a good or a service as well as the information that the
industry delivers to its customers? For example, if a sophisticated com-
puter is used to produce special effects for a mindless film, is it part of the
information economy?

In addition, we run into the paradoxical problem that, if the informa-
tion age were truly upon us, information might turn out to be a shrinking
share of the total economy, as Bill Gates suggested when he predicted that
information technologies will shrink transaction costs. Unfortunately, re-
ality does not seem to bear out Gates’s prediction.

While these new technologies can lower the cost of preparing a bill for
a shopper, transaction costs for the economy as a whole have been ex-
panding dramatically and will probably continue to grow. In one study of
long-term trends of transaction costs, John Wallis and Douglass North, a
Nobel prize-winning economist, analyzed “transactions” industries, such
as wholesale and retail trade, banking, insurance, and real estate. They es-
timate that the transaction component has increased from 25 percent of
Gross National Product in 1870 to 45 percent in 1970 (Wallis and North
1986, p. 146 and Table 3.13).

Just consider the explosive growth in financial services. Christopher Nig-
gle notes that the ratio of the book value of financial institutions to the
Gross National Product of the United States was 78.4:100 in 1960. In 1970,
it was still only 82.9. By 1984, it reached 107.4 (Niggle 1988, p. 585).

Niggle suggests a second ratio to demonstrate the enormous growth of
the financial sector: the ratio of financial institutions’ assets to the assets
of nonfinancial institutions. In 1960, this ratio was 0.957, meaning that
the financial and the nonfinancial sectors were about equal. By 1970, the
financial sector had overtaken the nonfinancial sector, boosting the ratio
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to 1.094. By 1983, the dominance of the nonfinancial sector had driven
the ratio to 1.202 (Niggle 1988).

Finally, Niggle reports the growing size of the part of the economy
known by the acronym FIRE, which stands for Finance, Insurance, and
Real Estate. In 1960, the FIRE sector represented 14.3 percent of the
Gross Domestic Product of the United States; in 1980, 15.1 percent. The
1983 share of the FIRE sector was 16.4 percent, meaning that within
these mere three years the relative importance of the FIRE sector grew by
more than it had in the previous 20 years (Niggle 1988).

Nothing better illustrates the dramatic expansion of the FIRE sector
than the growth in stock market transactions. In 1960, 766 million shares
were traded on the New York Stock Exchange. In 1987, 900 million
shares changed hands in the average week. More shares were traded on
the lowest volume day in 1987 than in any month in 1960. More shares
were traded in the first 15 minutes of October 19 and 20, 1987, than in
any week in 1960 (Summers and Summers 1989)

The stock market represents a relatively small share of all financial
speculation. Speculators trade many different types of assets. For exam-
ple, they buy and sell derivative securities, such as stock futures, which
provide the rights to buy or sell stocks at a set price at a specified time in
the future. Organized markets in such derivative securities did not even
exist in 1970. Today, the value of trades in stock futures exceeds that of
the trades in stocks themselves. Trade in the New York Stock Exchange
averages less than $10 billion per day; government bonds, $25 billion;
daily trade in foreign exchange averages more than $25 billion. Trade in
index options equals that of stock futures (Summers and Summers 1989).

The shrinking cost of information processing, to which Gates turned
our attention, has been an essential element that has allowed the FIRE
sector of the economy to expand at the expense of the production of real
goods. The continued growth of the FIRE sector stands in sharp contrast
to Gates’s vision of disappearing transaction costs.

The FIRE sector has also seriously damaged the quality of our lives.
With their growing access to information, financial markets can now mi-
cromanage firms whose shares trade on the exchange. They have pres-
sured firms to downsize and to move jobs abroad. In terms of the creation
of an information economy, financial markets are major barriers. They
punish firms whose actions do not lead to immediate profits, thereby
pressuring firms to cut back on the research and development expenses
that could possibly help us to realize the promise of the information age.

The misguided faith that we could somehow build a vibrant economy
on the basis of a purely informational economy has made people more
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accepting of the destructive downsizing of our manufacturing economy. A
viable informational economy requires that the processing of information
be linked with traditional manufacturing or agricultural activities
(Castells 1996, p. 211; Perelman 1991, pp. 131-5).

Information Quantity or Information Quality?

Kenneth Arrow, a Nobel laureate in economics, once proposed that
“[T]he meaning of information is precisely a reduction in uncertainty”
(Arrow 1979, p. 306), but he did not adequately distinguish between the
value to an individual and the value to society. By Arrow’s standard, the
recent surge in corporate power has allowed the giant corporations to
shift risk and uncertainty from their balance sheet onto the rest of society.
As a result, for the typical person today, uncertainty is probably at an all-
time high. We are uncertain about our jobs, our health care, our pensions,
and our communities.

In addition, our discussion of the FIRE sector indicates why much of
the information associated with the information economy is of little or
even no value for society as a whole. Other activities, say market research,
which we might normally be tempted to count as information producing,
should actually also be excluded according to Arrow’s standard when we
consider society as a whole. At best, we might charitably call such infor-
mation, “local information.” While this information may reduce uncer-
tainty for a particular firm, it may also create more uncertainty for the
competitors of that same firm.

Of course, estimating the real value of information is admittedly a sub-
jective exercise. So, let us shift our attention to a different type of
information—weather information—before we return to our discussion
of the FIRE sector. One study estimates that perfect weather information
in the United States would be worth $145 million (Adams et al. 1995, p.
10). Yet, the private weather forecasting industry alone has revenue ap-
proaching $200 million a year (Feder 1996), considerably more than the
$145 million estimate of the benefits of perfect weather forecasts.

Just who subscribes to such services? Should we be surprised to find our
old friends from the FIRE sector? All major Wall Street brokerage houses
have their own weather departments. Each one tries to get the best weather
information so that it can get an edge on others in speculating in agricul-
tural commodities or fuel oil. While accurate private weather forecasts
might be profitable for the individual speculator, the public as a whole does
not gain much from the expertise of these private meteorologists.
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Other so-called informational activities are probably even counterpro-
ductive. For example, Porat’s estimate of the information sector mistak-
enly includes advertising and marketing activities. Perhaps I am unique,
but I have never felt particularly grateful when a telemarketer interrupted
me to convey some vital “information.”

Rather than provide information, professionals design much advertis-
ing to do nothing more than to delude and to confuse people in order to
get an edge on their competitors without serving consumers’ needs in any
way. True, some advertising is “constructive,” but surely most is merely
“combative,” having nothing to do with conveying information (see Mar-
shall 1923, pp. 304-7). In fact, we could do better treating such activities
as disinformation.

We must recognize that advertising imposes other costs by cluttering up
our environment. When we calculate our Gross Domestic Product, we jus-
tifiably count the product of industries that beautify our surroundings as
making a positive contribution to our lives. The same logic would suggest
that we count the damage that advertising does to our environment as a
negative contribution.

Besides its ever-increasing intrusiveness and overall unpleasantness,
advertising desensitizes us to our surroundings. We can also regard at
least some of this junk advertising as disinformation in another sense,
since it obscures valuable clues that might otherwise give us valuable in-
formation about our environment.

Finally, when advertisers exercise their considerable sway in the me-
dia, they degrade our access to important information. For example, our
magazines are far more enthusiastic about printing pictures displaying the
advantages of smoking a particular brand of cigarettes than in discussing
the health effects of cigarettes, lest that information displease a major
source of advertising revenue. We should include this cost as part of the
ledger on advertising, under the general subheading of disinformation.

We can get some indication of the relative importance of information
and disinformation by noting that the 150,000 public relations practi-
tioners in the United States outnumber the country’s 130,000 reporters
(Dowie 1995). Of course, these numbers must be taken with a grain of
salt. A growing number of reporters are indistinguishable from the public
relations industry. One study found that 38 percent of journalists get at
least half their story ideas from public relations sources (Walker 1991).

Virtually all 150 newspaper editors in a 1992 study by Lawrence C.
Soley, Colnik Professor of Communication at Marquette University, and
Robert L. Craig, a former Marquette professor now teaching at the Uni-
versity of Ulster, acknowledged interference by advertisers. According to
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the survey, 93 percent of editors said advertisers tried to influence the con-
tent of their newspaper articles. Seventy-one percent of editors said ad-
vertisers tried to kill certain stories outright. Thirty-seven percent of
editors were honest enough to admit that they actually had succumbed to
this advertiser pressure. More than half (55.1 percent) said there was
pressure from within their own newspapers to write or tailor news stories
to please advertisers (Kerwin 1993, p. 28).

A recent front-page story in the Wall Street Journal reported that large
advertisers now commonly require prior notification of any story that
might reflect poorly on the advertisers’ product either by putting its prod-
uct in a bad light or by offending the readers’ sensibilities in any way
(Knecht 1997).

The public relations industry considers this state of affairs to be
healthy. For example, Edward Bernays, double nephew of Sigmund
Freud and often described as the “father of public relations,” began his
book, Propaganda, by stating:

The conscious and intelligent manipulation of the organized habits and
opinions of the masses is an important element in democratic society.
Those who manipulate this unseen mechanism of society constitute an
invisible government that is the true ruling power of our country.
(Bernays 1928, p. 9)

Bernays proudly called his scientific technique of opinion molding “the
engineering of consent,” which is the title of a book that he edited. Based
on the lack of protest against the techniques, public relations, he con-
cluded that “We have voluntarily agreed to let an invisible government
sift the data and high-spot the outstanding issues” (Bernays 1928, p. 11).

Curiously, Bernays’s understanding of public relations dovetails with
Porat’s definition of information. For Porat, “Information is data that have
been organized and communicated” (Porat 1977, p. 2). Who then will
have the power and the opportunity to organize and communicate data in
a class society?

A Different Information Economy

To some extent, the whole notion of an information economy may be an
exercise in hubris. We take great pride in our increasing command of in-
formation without recognizing that we do not necessarily distinguish our-
selves from other societies by our more sophisticated use of information.
Instead, other societies merely use different types of information. In a
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sense, we might even propose that the real novelty of the information
economy is not the informational content of our society at all but merely
our consciousness of the informational aspects of work. While we know
more about computers, astrophysics, and the stock market than our for-
bearers, we know less about other things.

For example, earlier students were often familiar with the classics of
Latin and Greek literature. In fact, even seemingly primitive peoples had
a deep understanding of the biology of their surroundings. For example,
according to Edgar Anderson, during the last 5,000 years modern society
has not domesticated a single plant that primitive cultures had not already
used. He points out that traditional cultures had already managed to dis-
cover all five natural sources of caffeine: coffee, tea, the cola plant, cacao,
yerba mate, and its relatives (Anderson 1952, pp. 132-3).

In many respects, contemporary biologists still lag behind traditional
societies in understanding the biological properties of the flora that sur-
round them. Even today, approximately 25 percent of all pharmaceuticals
contain some natural product (Day and Frisvold 1992). So-called primi-
tive people were aware of many if not most of these properties.

Scientists are just beginning to understand the biological rationale for
primitive agricultural practices (Gupta 1990). Admittedly, much of the
non-medicinal, indigenous knowledge is not easily transferred to the core
market economy. Much of this information is valuable only within the
context of indigenous traditions and customs (Agrawal 1995, pp. 431-2).
This condition is not unique to indigenous traditions. In fact, the value of
much of our own modern technology, as well as a considerable portion of
the mass of our accumulated information, is also contingent upon the ex-
isting structure of society.

Let me refer to a rather crude example. Until widespread public
protests caused them to be outlawed, many farm workers in California
used short-handled hoes. These implements are no more efficient than the
more familiar hoe. Moreover, they took a terrible toll on the backs of
farm workers who were forced to hold their spines in unnatural positions
for extended periods of time, placing a great strain on the back.

The real advantage of the short handle was not technical at all, but in-
formational. Because of the inadequate length of the handle, the short-
handled hoe forces the worker to stoop in an uncomfortable position.
This attribute of the hoe allowed the overseer to see when workers re-
laxed, since they would naturally stand erect to relieve the pressure on
their backs whenever possible.

Farmers appreciated this particular tool because of its ability to convey
information to those who managed the field crews. This information was
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quite economical for the farmers. Unfortunately, it was costly to the farm
workers. As would be expected, the continual bending frequently caused
serious back injuries. Nonetheless, farming interests fought vigorously to
continue the use of the short-handled hoe, often proclaiming that they
were acting in the best interest of their employees (see Perelman 1977).

Porat and the other accountants of the information economy would
not include the short-handled hoe as an informational device along with
computers and other information processing equipment. Nonetheless, the
crude, short-handled hoe served to monitor workers just as surely as the
sophisticated electronic appliances in use in the advanced workplaces of
our modern information economy.

Notice that, just as in the case of some of the “primitive” information
discussed above, the sort of information associated with the short-handled
hoe is useful only in a particular type of society—one in which the lives of
those who do the work have little value. Again, we see a close relationship
between the way a society constructs its information and the underlying
class structure.

Ernesto Galarza, one of the truly great advocates of the rights of agri-
cultural labor, offered valuable insight into another sort of informational
processing associated with agricultural fieldwork, a class of labor thought
to be among the most unskilled known to modern society:

Field labor was a blur in which the details of field harvesting and the
skills it required went unrecognized. To pick ripe honeydew requires a
trained eye for the bloom of tinted cream, a sensitive touch for the
waxy feeling of the rind, and a discriminating nose for the faint aroma
of ripeness. In the asparagus fields, the expertness of the Filipino cut-
ters was obvious to all but those who hired them. (Galarza 1977, pp.
29 and 366)

We do not typically think of such activities as informational. Of course, vir-
tually all life involves the processing of information. A bird on a migratory
flight or a honeybee returning to its nest is processing information. Even
single celled organisms respond to information about their environment.
We generally mean something else by information. Even if we restrict
ourselves to considering only data processing as informational, we still
discover informational activities in unexpected corners of our economy.
As we noted earlier, we generally restrict our understanding of the in-
formation economy to those parts of the economy in which a person is
more or less exclusively processing symbols rather than using knowledge
and experience in the course of useful physical work on material objects.
Consider how a symbolic analyst would function in the agricultural fields.
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Suppose we would divide up fieldwork into two jobs. One worker goes
into the fields and inspects the produce and then writes a report on each in-
dividual melon. The second worker reads the report in order to know
which melons to retrieve. Suddenly, fieldwork would seem very informa-
tional. The fact that the field workers rely on their tacit knowledge, which
remains internal to them, makes their job seem more primitive and cer-
tainly less informational.

Those who have studied the development of agricultural technology
know full well that if fieldwork did not require considerable human deci-
sion making, it would have been mechanized long ago. The tomato is a
perfect example. Many tomatoes are now bred to be hard enough so that
they ripen slowly. As a result, freshness is not a concern when picking
them. Machines now pick these tomatoes since the new breed of tomatoes
has made the worker’s judgment inconsequential. As anyone who has
eaten these tomatoes knows, something is lost in the process. In doing
away with the judgment of the workers, the delicious taste of a fresh
tomato also vanishes.

Many people do not expect to find informational work in the fields
among people whom they do not respect. They see the fieldworker as an
ignorant soul, perhaps even unable to speak our language properly. In
general, we tend to associate informational work with people who have
enjoyed higher education and who wear expensive clothing. Again, a
sense of class seems to color the way we understand informational work.

The way that we classify informational workers is changing for two
reasons. First, one of the hallmarks of the information economy is an
ever-expanding conception of information. With the transformation of
images and voice, as well as data, to digital form, alongside the more gen-
eral commodification of cultural life, the distinction between data proper
and, say, a movie, becomes blurred within the newly invented category of
intellectual property. The vast flow of executives from the fast food and
beverage industry to the management suites of the computer industry is
symbolic of this broadening of the nature of information.
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Classes and the Information Revolution

Information Economy and the Organization of Work

We overstate the information economy for still another reason. A
good portion of the apparent growth of the information sector is
nothing more than an illusion, arising out of changes in the organiza-
tional structure of the economy.

With increasing specialization of labor, we see more and more occu-
pations in which a worker’s predominate activity is information process-
ing, even though the total quantity of information processing might not
change. Jagdish Bhagwati has made much of the effect of this specializa-
tion in his analysis of services, where he writes of the “continuous process
during which services splinter off from goods and goods, in turn, splinter
off from services” (Bhagwati 1984, p. 134).

Let us see why this appearance of suboccupations does not necessarily
represent an increase in the informational content of the economy. Today,
instead of employing a carpenter to build a house, we first employ an ar-
chitect to design it. Architects are part of the information sector, but car-
penters have never been treated that way, even when they routinely
performed design work in the course of building houses. The split be-
tween carpenters and architects parallels the imaginary bifurcation of
agricultural fieldwork that I discussed earlier.

True, the increase in the number of architects is not altogether arbi-
trary, as was the hypothetical case of the farm workers. More complex
buildings and more stringent building codes do require an increase in the
informational content of the construction industry. Even so, if we count
the expanded work of the architects and designers as part of the increase
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in the information economy, then we must also take into account the de-
clining informational activities of the carpenters.

I do not mean that the carpenters are not engaged in informational
work anymore. They certainly are. I only want to convey that the nature
of the modern construction industry limits the discretion and autonomy
of the carpenter by moving a considerable part of the design work from
the carpenter to the architect and other specialists.

I do not pretend, of course, that the growth of the information econ-
omy is merely a matter of a redefinition of information. Obviously, the in-
formational content of our economy has expanded enormously, measured
in terms of the flow of data. This discussion is merely meant to indicate
that the growth of the information economy has not been as dramatic as
we might otherwise imagine.

This correction might help us to avoid losing sight of the fact that this
reallocation of the informational responsibilities is closely related to the
changing class structure of the economy. The imagery of an information
economy conveys a picture of comfortable white-collar workers in an air-
conditioned office devoting their working day to the processing of infor-
mation. This perspective lulls us into overlooking the unfortunate
workers, say, in a semiconductor factory bathed in toxic fumes or at a
sterile bank of computer terminals while their repetitious work causes
them to develop carpal tunnel syndrome.

Those who promote the utopian imagery of an information age also
forget the masses of service workers who provide for the comfort of the
information elite. We conveniently leave out of their vision of the infor-
mation age the uncomfortable fact that:

High-income gentrification {is inseparable from] . . . the increase in the
numbers of expensive restaurants, luxury housing, luxury hotels,
gourmet shops, boutiques, French hand laundries, and special cleaners
that ornament the new urban landscape [which creates a] continuing
need for low-wage industrial services, even in such sectors as finance
and specialized services. (Sassen 1991, p. 9)

So class relationships continue in the information age, albeit in a muddled
way.

The Cruel Hoax of an Information Economy

In warding off excessive enthusiasm about the information economy, we
should not overreact by pretending that modern informational technolo-
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gies are no different than the technologies that preceded them. Just as rail-
roads provided benefits to society that canals could not provide, so too do
computers and other informational technologies offer the promise of
enormous advances in the quality of our lives. However, we are doing lit-
tle to ready ourselves for anything like an information age.

If we were seriously preparing ourselves for an information economy,
we would be devoting more and more resources to education. Unfortu-
nately, other priorities rank far higher than education in our society. In
California, where I live, the state once had a generous educational system.
Today, state spending on prisons has now surpassed state funding of
higher education.

Universities have met the challenge of declining funds by decreasing
the quality of education, lowering wages and salaries of their employees
{(except for their highly placed administrators) and by increasing tuition
costs. More and more, college and university students must work longer
hours to earn enough money to pay for rising tuition and other costs of
their education, cutting into their ability to learn. Too many of their
teachers are harried part timers who have to cobble together two or three
teaching jobs just to make ends meet.

Although the fiscal crisis of higher education is serious, the situation in
primary and secondary education is catastrophic. Rather than raising the
taxes necessary for an adequate educational system, today, cost cutting in
education is all the rage.

We can never know exactly what fuels the conservative attack on edu-
cation in the United States, but a number of forces seem to have come to-
gether. Religious fundamentalists are among the most active foot soldiers
in the war on public education. Many sincerely believe that the state has
no place in educating children, especially when scientific principles con-
flict with strongly held dogma. Accordingly, they hold that parents or the
church are the appropriate sources of instruction.

Although the fundamentalists’ activities are counterproductive to the
needs of an educated workforce, they have been amazingly effective in a
larger movement to curtail the ability of the government to control corpo-
rate behavior or to raise taxes. Since, with increasing globalization, corpo-
rations have less need for educated workers at home, the benefits of lower
taxes and deregulation, and the detruction of education must seem like a
small price to pay. In addition, with widespread downsizing, the corpora-
tions already enjoy an ample supply of educated workers. Finally, a few
corporations now see privatized education as an entirely new profit center.

Illustrative of the changing status of education, we might note that three
decades ago, even Milton Friedman, the doyen of conservative economists
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argued in favor of generous government support of education, albeit
through vouchers, because of the importance of an educated populace
(Friedman 1962, Chapter 6). Today, dogmatic conservatives still advocate
vouchers, but more as a way of cutting taxes or opening up business op-
portunities for profit-oriented educational businesses.

Today, public education is caught in a downward spiral. Pressing so-
cial problems make the work of public education more difficult. The in-
ability to solve these problems leads to less financial support, which
makes the schools less able to deliver.

The effect of the conservative tide is obvious in education, especially in
the case of poor children, who never got the same educational opportuni-
ties as children from more affluent families (Carnoy 1994, pp. 134-5). For
example, in 1989, Chicago spent some $5,500 for each student in its sec-
ondary schools, compared to some $8,500 to $9,000 for each high school
student in the highest-spending suburbs to the north. In New York from
1986-1987, funding per student was $11,300 in the upper-middle-class
Long Island suburbs of Manhasset, Jericho, and Great Neck; $6,400 in
the largely working-class suburb of Mount Vernon; and $5,600 in the
high-minority New York City public schools. Three years later, the figures
were $15,000, $9,000, and $7,300 respectively. Although the propor-
tionate change was equal, the absolute change favored the already rich
districts (Kozol 1991, pp. 54 and 237).

Suburban schools are generally newer, while inner city and, to a lesser
extent, rural schools are often in a state of disrepair. As a result, the
poorer school districts face higher costs of operating their physical plant
than the more affluent suburban schools. For example, a General Ac-
counting Office report to Congress noted that “one third of the nation’s
80,000 public schools are in such poor repair that the fourteen million
children who attend them are being housed in unsuitable or unsafe con-
ditions™ (Schiller 1995, p. 76; citing Honan 1995). Jonathan Kozol de-
scribed a rather extreme instance: the Martin Luther King Junior High
School in East St. Louis, Illinois, where sewage repeatedly backed up into
the school, including the food preparation area (Kozol 1991, p. 21).

Not surprisingly, dropout rates are abominable. More than 20 percent
of the nation’s students drop out before completing high school. In many
inner cities, the number is as high as 50 percent (Commission on the Skills
of the American Workforce 1990, p. 47).

In the midst of grinding poverty, many students who do stay in school
need to find employment, detracting from their education. A North Car-
olina study of high school juniors found that half work, with two-thirds of
those working holding jobs of twenty hours or more a week. Scott D.
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Thomson, director of a national school principals’ association, lamented
that in “other nations school is considered too important for students to
work” (Jacoby 1994, p. 19).

While conservatives comfort themselves by insisting that money is
more or less irrelevant to economic outcomes, economic studies find that
a 10 percent increase in educational expenditures per student is associated
with a 1 to 2 percent increase in the students’ eventual annual earnings
(Card and Krueger 1996). Sadly, they are far off the mark.

While society teaches the children that it does not care about them, so-
ciety is shocked that many children display a similar disregard for society.
We are appalled to learn that, in 1992, teachers and authorities confis-
cated almost 400 guns in Los Angeles schools alone, including 33 in ele-
mentary school (Jacoby 1994, p. 196).

Even from a narrow fiscal standpoint, our neglect of the schools is an
expensive proposition. According to the New York City Department of
Corrections, 90 percent of the male inmates of the city’s prison are the
former dropouts of the city’s public schools. Incarceration of each inmate,
the department notes, costs the city nearly $60,000 every year (Kozol
1991, p. 118).

Of course, we cannot blame too much on inadequate educational fund-
ing. In part, the way we finance different people’s education is merely a re-
flection of a wider set of social forces that treats members of different
classes differently. However, we certainly do a better job in our society of
preparing our underprivileged youth for prison than for productive and
meaningful employment.

Perhaps we should expect this outcome. After all, despite all the grand
rhetoric about the information age, we find more and more of our jobs
outside of what we might consider to be the information economy. The
proportion of workers earning poverty level wages continues to increase
(Mishel and Bernstein 1994, pp. 124-6). Sadly, most new jobs in the
United States, for example, are in the low wage service industry where the
informational requirements are minimal. For example, the occupations
that the United States Bureau of Labor Statistics expects to show the most
absolute growth are, in descending order, cashiers; janitors and cleaners,
including maids and housekeeping cleaners; retail sales persons; and wait-
ers and waitresses (Silvestri 1996).

The future promises little improvement. More than 70 percent of the
jobs in the United States will not require a college education by the year
2000. More than one-third will require little more than an eighth grade
education (Commission on the Skills of the American Workforce 1990,
pp. 26-7).
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Even those with college educations are not immune to the downward
spiral. According to a report from the Collegiate Employment Research
Institute at Michigan State University, based on a survey of over 500 Or-
ganizations that recruit college graduates:

There are not enough jobs for the number of college graduates pro-
duced. . . . More people are getting college degrees, but the educational
level required for adequate job performance is not rising as rapidly as
the number of new college graduates produced by colleges and univer-
sities throughout the country. . . . Even with a college degree, there is
no guarantee of a job or career requiring a college degree, or any job
for that matter. {cited in Mandel 1996, p. 120)

Economists often tell us that lack of skills is responsible for the ever more
unequal distribution of income. The poor, we are told, just do not have
the capacity to compete in a high tech economy. If the schools do not pre-
pare children for this environment, who will? Can we expect their equally
unprepared parents to provide them with the proper job training? And
even those with good training find themselves unable to apply their skills
in the job market.

In the next section, we will discuss the plight of those with graduate
degrees. So, for the majority of our population the promise of an infor-
mation economy remains a cruel hoax.

Squandering Educational Resources

Equally appalling is our failure to put to good use the skills of those peo-
ple who earn graduate degrees in science. Throughout the Cold War, the
military-industrial complex was the primary employer of scientists. For
more than a decade now, our universities have been educating far more
people with doctorates in science than our economy can accommodate—
at least as the economy is presently structured.

For example, in December 1995, the Joint Policy Board for Mathe-
matics announced an unemployment rate of 14.7 percent for the 1,226
doctorates awarded in 1995, the highest ever reported. An additional 4.2
percent were in part-time jobs, and of those employed in academe, 61 per-
cent were not in positions eligible for tenure (Magner 1996).

By 1987, 60.5 percent of employed Ph.D.’s who had earned their de-
grees in the physical sciences between 1980 and 1982 were working in
business or industry (Stephan and Levin 1992, p. 97). Many of these jobs
have little promise of producing any social benefit. For example, a steady

Classes and the Information Revolution 29

stream of Ph.D. physicists find work on Wall Street calculating strategies
for investing in derivatives and other financial instruments (Mukerjee
1994). Still more, even if they do find work related to their education, they
will find their skills severely underemployed. Employment prospects are
substantially worse for other fields whose expertise appears to be less ap-
plicable to the immediate commercial needs of an information economy.

Manpower Inc., the nation’s largest temporary agency, plans to pro-
vide holders of advanced physics degrees to corporate clients, mostly in
the computer and electronics industries. Though few of the temps would
be working directly as physicists, Manpower hopes to place them in re-
lated jobs, such as developing new computer chips or writing software
programs. Mitchell Fromstein, Manpower’s chairman, said that if Man-
power’s physicists catch on, “we’ll offer chemistry Ph.D.’s next.” “Times
have changed for physicists: There are jobs, but physicists have to be
more flexible than they were in the past,” said John Rigden, director of
physics programs at American Institute of Physics (Zachary 1996).

The majority of scientists with new Ph.D.’s who obtain jobs in an aca-
demic setting must settle for temporary positions called “postdoctorals”
that allow the graduate time to publish and gain other forms of distinc-
tion. Supposedly, the postdoctoral appointment will allow the graduate a
better chance to obtain a permanent position, but the growing number of
postdoctoral personnel suggests great competition for more secure em-
ployment (Stephan 1996, p. 1214).

Today scientists who are unable to get permanent jobs just move from
one postdoctoral position to another. In the physical sciences, for exam-
ple, in the late 1970s as many as one out of every ten Ph.D.’s who had
been out for four years had a postdoctorate; by the late 1980s, this num-
ber had grown to one out of every eight (Stephan and Levin 1992, p. 96).

Yes, times are changing. As government continues to cut the funds for
higher education, the squeeze on scientists will no doubt become even
worse, further discouraging young people from seeking careers in science
in the future. As this process continues, the average age of university sci-
entists continues to grow (Stephan and Levin 1992, p. 6). This aging of
the scientific community represents another serious dimension to the cri-
sis since most of the breakthroughs in science come from the young
(Stephan and Levin 1992, Chapters 3 and 4).

What then can we say about the future of our information economy,
which is unable to find any use for the skills of those most prepared to fur-
ther our informational capacity?
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The Real Information Revolution

What is the information revolution? Certainly, it is not what I would hope
an information revolution would be—a transformation of society in
which access to information would empower people to lead their lives to
the fullest. Within such a revolution, information would relieve people of
boring, dangerous, and monotonous work. It would provide more leisure.
It would allow people to explore their own potential. We see none of this
for the great masses of people.

The real information revolution that is taking place is very different
indeed. I can identify two factors that make our relationship to informa-
tion revolutionary.

To begin with, we now treat information as private property. This ap-
proach to information is indeed revolutionary. In many earlier societies,
information was probably a shared resource. Somehow, small groups
within society came into exclusive possession of information. This infor-
mation could be real or imaginary, as, say, in the power of witchcraft. In
either case, it gave one group power over another.

For example, members of the ancient Egyptian priesthood developed
information about the timing of the flooding of the Nile. This informa-
tion was of vital importance for farmers who needed to coordinate the
agricultural cycle with the state of the river. As in Arrow’s conception of
information, this knowledge reduced uncertainty.

In return for access to the priests’ information about the flooding,
their followers sacrificed a measure of control over their lives by follow-
ing the teachings of the priests and in giving the priests some material sup-
port. In the process, the priests achieved a position of substantial control
within their society, whether they used their powers at the behest of the
pharaoh or in their own right.

The ancient Egyptian priests were unlikely to have demanded a direct
payment for their information. After all, such information was sacred.
Certainly, they benefitted from their information, but something subtler
than a purchase and sale was at work.

With the development of Western civilization, scientists treated science
as a common resource, except in the relatively rare cases in which a state
would hire a scientist for some military project. Scientists were happy to
share their work with the larger community of scientists. More often than
not their reward was the acclaim they won for their achievements.

We could think of a patent as a break with this tradition, although
patents themselves also have a long tradition. As early as the fourteenth
century, some Italian states began to issue patents to encourage inventors
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to develop useful technology (Merges 1995). More often than not,
patents gave only temporary and insecure rights. In addition, they were
rarely bought and sold.

The idea of intellectual property is a truly revolutionary concept. We
will see that it has profound consequences for the future of science and
technology.

The second revolutionary factor of the information age is the ability to
collect and organize information into databases that reach into the inner-
most recesses of our lives. This phenomenon has enormous consequences
that do not bode well for the future.

The databases typically are the property of giant corporations or the
government. Corporations seek to amass this information as a source of
power and wealth rather than human betterment. They may want to de-
ploy this information directly or to market it in the form of a commodity.

Private individuals, as a rule, do not have direct access to these great
databases. The owner may provide bits and pieces of these databases for
public consumption, but the database generally remains internal to the
government or the corporation. If a great database is for sale, its price
puts it well beyond the means of the ordinary citizen.

The more information a corporation has, the more information it can
collect. For example, sophisticated technologies also permit those who of-
fer information to extract sacrifices of information from those who seek it.

Just think of how the World Wide Web works. Corporations develop
intriguing web pages promising information or pure entertainment. Like
Venus’s-flytraps these pages lure unsuspecting Web surfers to provide in-
formation themselves. Some firms merely collect the address of those who
alight on their Web pages. Others entice visitors to supply more personal
information.

In effect, those who seek to acquire this information may unwittingly
give up a degree of control to those who supply the information, just as
surely as the ancient Egyptians did. In this sense, these databases take on
lives of their own,

In addition, as we already noted, the information suppliers provide
can convey misinformation or even propaganda to the unsuspecting. You
may recall the attempt during the 1950s to perfect methods of subliminal
advertising (Packard 1981) or the use of product placement in contempo-
rary films and television.

While Arrow’s idea that information serves to reduce uncertainty has
some merit, I suggest that we would do better to think of the overarching
purpose of acquiring information as control. Information can be used to
control things or processes. The object of control may be other people or
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even ourselves, since we use information to alter our own moods or even
to foster the development of our brains.

Given the close relationship between information and control, we
have good reason to be troubled. I am convinced that the real revolution
in the information age at hand is twofold. First, more and more we are
treating information as private property. Second, we are standing by
while the giant corporations and the government are developing a virtual
monopoly of information.

Of course, just turning information over to those who have been de-
nied the training to use it would do them little good. We need only recall
Speaker of the U.S. House of Representatives Newt Gingrich’s laughable
proposal that we should end poverty by providing laptop computers to
the unfortunate who find themselves homeless or on welfare. Certainly
many of these people could benefit from acquiring computer skills, but
hardware alone is woefully insufficient. Most people who are competent
with computers have previously benefitted by associating with others
who already had valuable knowledge of the technology.

What About Classes?

What about classes in the information economy? In an earlier age, class
analysis was a relatively easy proposition. We had readily identifiable
workers and capitalists. Supposedly, even the untrained eye could recog-
nize workers by their costumes—for example, people commonly spoke of
white-, blue-, or pink-collar workers. A few professionals complicated the
picture, but they never made class analysts feel terribly uncomfortable.

Today, things are much more difficult. More and more, even skilled
professionals—doctors, accountants, and lawyers—find themselves slipping
into the abyss of contingent, proletarianized labor (see Kletke, Emmons, and
Ellis 1996). At the same time, other wage workers with specialized skills en-
joy incomes achieved only by a select elite of the capitalists. For example, the
net worth of an elite athlete may rival or even exceed that of his employer.

The world of the capitalists is just as confusing. For example, the prac-
tice of franchising creates an entirely new class of capitalists, whose status
within the overall organization may resemble that of a worker, albeit a su-
pervisory worker.

In the face of such complexity, conservative forces insist that any con-
sideration of classes is counterproductive. In fact, this denial of class is
most untimely. True, individuals are becoming more atomized; however,
this phenomenon is part of a much larger process. While the modern in-
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formation economy weakens the power of isolated individuals to under-
stand, let alone assert their class interests, the same forces have been rein-
forcing the power of the ruling classes to wield class power.

With this hardening of the class system, more and more wealth and in-
come flows to the upper classes, leading to a scandalous distribution of
income within the United States. After becoming more egalitarian during
the 1930s through the mid-1960s, a reversal in the distribution of income
began in the late 1960s. It continued through the 1970s. By the 1980s, the
process quickened. For example, between 1979 and 1989, the economy
enjoyed healthy growth, but the top one percent of households got 70
percent of all of the increase in income (Krugman 1992, p. 23).

The change in the distribution of wealth was even more extreme than
the distribution of income. Between 1983 and 1989, the share of the top
one percent of wealth holders rose by five percentage points. Almost all
the increases in wealth accrued to the top 20 percent. The wealth of the
bottom 40 percent showed an absolute decline despite strong economic
growth (Wolff 1995, p. 7).

Despite the harsh economic realities, almost nobody broached the
question of class during this period. Poor whites were taught to blame
their problems on the government or affirmative action, while people of
color were demonized. Discussion of class remained a political taboo.

In this environment for many affluent members of modern society, the
mirage of a classless information age appears to be at hand. They have
computers, on-line services, the Internet, cable modems, and the like. Cer-
tainly, one of the joys of our virtual reality is the privilege of choosing the
world we want to see.

Within the context of the material reality, the affluent remain a distinct mi-
nority. Many of our beloved computer components come from the same sort
of places as those that produce our running shoes—communities where poor,
overworked people barely eke out a living in unwholesome sweatshops.

I do not intend to address the injustices of the class system in this
book. My concern here will be to show that the existence of classes con-
flicts with the requirements of an information age. In other words, so long
as we permit the existing class structure to remain in place, we will never
be able to enjoy the promise of an information age.

Social Fragmentation in the Information Age

Within the harsh reality of our modern economy, we continue to drift fur-
ther away from the sort of organization of society that could allow us to
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take advantage of the liberating potential of the accumulated knowledge
of the world. Class still exerts a profound influence on the way people’s
self images develop. Self-image, in turn, exerts a profound influence on
the way people develop their job skills.

One need only step inside a public school. Within a few seconds, the
casual observer can fairly accurately determine the class origins of the
bulk of the students. The relatively few people who do manage to rise
above their class origins obscure the class nature of our society, thus mak-
ing it more resistant to challenge.

The rhetoric of individualism further cloaks the madness of this class-
ridden society. For example, Margaret Thatcher boldly insisted in a London
publication, Woman’s Own, “There is no such thing as society: there are in-
dividual men and women, and there are families” (31 October 1987).

Thatcher’s words contain a grain of truth. We are indeed experiencing
more individualism of a sort, but this individualism does not promise
meaningful freedom as much as isolation. For example, in the modern in-
formation age, face to face communication is giving way to electronic
mail. I realize that electronic mail can give rise to new types of communi-
ties and that this medium of communication may be seen, in a sense, as
more direct than traditional mail, which had once entailed lengthy delays.

I admit that electronic mail can potentially facilitate a sense of com-
munity. Yes, in some cases, massive deluges of electronic mail have on oc-
casion been mobilized, but since this form of mobilization requires
virtually no commitment, the powers that be have little reason to take it
as seriously as they would huge numbers of human beings gathered to-
gether in a protest demonstration.

While the modern information age may make us feel like isolated in-
dividuals, the same forces intensify the class nature of our actual condi-
tions. Let us take a simple example. Today, a firm may employ a
multitude of telecommuters, people who work at home while connected
with work through computers. None of these workers need know one an-
other since each works at home. This isolation may give some of the
workers a degree of independence, in the sense that they can work in fa-
miliar surroundings, perhaps even at flexible times. This same isolation,
however, reinforces the strength of the employing firm relative to each in-
dividual worker, just as massing of workers together in large-scale work
sites tended to strengthen working class power in an earlier era.

Observers from the early days of capitalism clearly recognized the im-
portance of this phenomenon. For example, Josiah Tucker, a contempo-
rary of Adam Smith, noted that, in the West Country where a more
advanced factory system existed:
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The Motives to Industry, Frugality and Sobriety are all subverted
to this one consideration viz. that they shall always be chained to the
same Oar (the Clothier), and never be but Journeymen. . . . Is it little
wonder that the trade in Yorkshire should flourish, or the trade in Som-
ersetshire, Wiltshire, and Gloucestershire be found declining every day?

One Person, with a great Stock and large Credit, buys the Wool,
pays for the Spinning, Weaving, Milling, Dying, Shearing, Dressing, etc.,
etc. That is, he is the Master of the whole Manufacture from first to last,
and perhaps employs a Thousand persons under him. This is the Clothier
whom all the Rest are to look upon as their Paymaster. But will they not
also sometimes look upon him as their Tyrant? And as great Numbers of
them work together in the same Shop, will they not have it more in their
Power to vitiate and corrupt each other, to cabal and associate against
their Masters, and to break out in Mobs and Riots upon every little Occa-
sion?. . . Besides, as the Master is placed so high above the Condition of
the Journeymen, both their Conditions approach much nearer that of
Planter and Slave in our American Colonies, than might be expected in
such a Country as England; and the Vices and Tempers belonging to each
Condition are of the same Kind, only in inferior Degree. The Master, for
Example, however well-disposed in himself, is naturally tempted by his
Situation to be proud and overbearing, to consider his People as the Scum
of the earth, whom he has a Right to squeeze whenever he can; because
they ought to be kept low, and not to rise up in Compensation with their
Superiors. The journeymen, on the contrary, are equally tempted by their
Situation, to envy the high Station, and superior Fortunes of their Mas-
ters; and to envy them the more, in Proportion as they find themselves de-
prived of the Hopes of advancing themselves to the same Degree by any
Stretch of Industry, or superior Skill. Hence their Self-love takes a wrong
Turn, destructive to themselves, and others. They think it no Crime to get
as much Wages, and to do as little for it as they possibly can, to lie and
cheat, and do any other bad Thing; provided it is only against their Mas-
ter, whom they look upon as their common Enemy, with whom no Faith
is kept. . . . [T]heir only Happiness is to get Drunk, and to make Life pass
away with as little Thought as possible. (Tucker, pp. 37-9)

A similar interest in fragmenting the working class led employers to disperse
manufacturing from the central city throughout the early twentieth century
(Gordon 1978). The readiness of the federal government to subsidize sub-
urban development in the period after World War Il may well reflect an ef-
fort at breaking up remnants of the strong, working class communities that
had developed in urban areas near the remaining major factories.
Presently, relatively few people enjoy significant access to any of the
levers of society. Ultimately, information technologies might allow people
around the world to form a global community that could stand up to the
powerful corporations that now wield these technologies. So far I know
of no evidence that such a possibility is actually taking place. Rather than
enjoying the formation of a global village, we are witnessing what some
have appropriately called global pillage (Brecher and Costello 1994).
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Information and the Control of the Labor Process

opular accounts of our emerging information economy rarely treat in-

formation as a means of control. This silence does not constitute evi-
dence that information and control are unrelated. In fact, economists
have only recently recognized the importance of information in produc-
tion. Typically, economists had represented the production process as a
mechanistic recipe in which the employer mixed together a predetermined
formula consisting of specified amounts of labor and capital.

Ideology played a part in this approach. In the eighteenth and nine-
teenth centuries, many workers refused to accept the idea that employers
deserved great wealth by virtue of their ownership of capital. They con-
tended that only labor produced wealth and that labor deserved the
wealth that it produced.

By portraying workers as unthinking objects, economists downplayed
labor’s claim to a larger share of the wealth that it produced. Our lan-
guages reinforced this vision. In the Germanic languages, we refer to la-
bor as hands; in the Romance languages, as arms.

Over and above ideological considerations, the question of information
was vital at the time for very practical reasons. Prior to the rise of the giant
corporation, workers possessed the bulk of information about production
techniques. Their information was not intellectual property in the sense
that they had any exclusive legal right to that information. The informa-
tion was theirs only because they consciously kept this information a secret
from outsiders.

These workers clearly understood the value of this secrecy. Sometimes,
they even shrouded the “mysteries” of their trades in secret rituals, faintly
echoed today in the Masonic rites that supposedly came out of ancient
Egypt. These traditions may represent a link between the private knowl-
edge of the early priesthoods and that of the skilled craft workers.
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Well into the late nineteenth century, managers in many industries re-
mained ignorant about the labor process. This situation could not last for
long. The German philosopher G.W.F. Hegel understood this phenome-
non when he wrote about the reversal of power in slave society. He noted
perceptively that when slaves were the sole masters of the production
process, masters became superficial dependents of the slaves (Hegel 1807,
p.- 118).

Management hoped to be able to gain enough control over the pro-
duction process that they could treat their employees more like inter-
changeable parts. If a few workers dared to demand more compensation
or better treatment, they could easily be replaced with some other work-
ers. Ideally, under such conditions, workers would be compliant with
management’s every request.

This dream of workers as replaceable parts dates back at least as far as
the Industrial Revolution. For example, Adam Smith’s colleague, Adam
Ferguson rhapsodized:

Many mechanical arts, indeed, require no capacity; they succeed best
under a total suppression of sentiment and reason; and ignorance is the
mother of industry as well as of superstition. Reflection and fancy are
subject to err; but a habit of moving the hand, or the foot, is indepen-
dent of either. Manufacturers, accordingly, prosper, where the mind is
least consulted, and where the workshop may, without any great effort
of imagination, be considered as an engine, the parts of which are men.
(Ferguson 1793, pp. 182-3)

Employers struggled mightily to eliminate the workers’ monopoly of in-
formation. They had no intention of democratizing information. Instead,
they merely wanted to gain an edge by reorganizing work in a way that
they, not the workers, would possess the strategic information required to
control the labor process. The most common method in this struggle was
the adoption of machinery to replace workers with strategic skills with
unskilled workers—often women and children (see Braverman 1974).
Over time, management succeeded in gaining an increasing edge over la-
bor insofar as the information about the production process was con-
cerned.

Workers’ recalcitrance put a further premium on information about
workers’ activities. As a result, a good deal of the requisite information
was information about the workers themselves. As Alfred Marshall,
probably the most influential economist of the early twentieth century,
observed concerning the early firm, “The master’s eye is everywhere;
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there is no shirking by his foremen or workmen, no divided responsibii-
ity, no sending half-understood messages” (Marshall 1920, p. 284).

In Stephen Hymer’s more forceful expression, the employer ideally “saw
everything, knew everything, and decided everything” (Hymer 1972, p. 122).
But then, the employer had relatively little to know compared to his modern
day counterpart. Here is how Hymer compared the expanding span of capi-
talist control:

[By Marshall’s day, the] Marshallian capitalist ruled his factory from
an office on the second floor. At the turn of the century, the president
of a large national corporation was lodged in a higher building, per-
haps on the seventh floor, with greater perspective and power. In to-
day’s giant corporation, managers rule from the top of skyscrapers; on
a clear day, they can almost see the world. (Hymer 1972, p. 124)

In this new environment, economists suddenly began to treat control of
information as an important component of the production process wor-
thy of special compensation.

The Labor Process and the Control over Information

Workers clearly understood what was at stake in management’s’ efforts to
gain control over strategic information. As Big Bill Haywood, the noted
U.S. labor organizer, once proclaimed, “The manager’s brains are under
the workman’s cap” (Haywood and Bohn, n.d., p. 25; cited in Mont-
gomery 1979, p. 9). John Frey, an experienced iron molder and leading la-
bor journalist, agreed. For him, “It is this unique possession of craft
knowledge and craft skill on the part of a body of wage workers, that is,
their possession of these things and the employers’ ignorance of them,
that has enabled the workers to organize and force better terms from the
employers” (cited in Hoxie 1915, p. 131; and Livingston 1987, p. 78).

Naturally, workers resisted the introduction of new technologies, the
purpose of which was to undermine the importance of workers’ skills and
information. Bloody battles ensued. In the end, management replaced
skilled workers with new technologies, largely manned by unskilled
workers, but including a few skilled employees, say to maintain a new
machine. These new skilled workers developed their own strategic skills,
requiring another round of efforts to deskill their jobs.

The strategic importance of deskilling was central to Frederick W.
Taylor’s efforts to create a “scientific management.” Taylor clearly un-
derstood how labor used its strategic information to organize teams and
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monitor itself. For example, even when metal polishers were paid by the
piece, they ensured that no one exceeded what the union considered to be
a reasonable output. When some workers fell behind in their quota, their
fellow workers would still earn the standard salary. Despite a complex
pay schedule for different tasks, workers ended up with wages that dif-
fered by only a few pennies (Montgomery 1987, p. 152).

In short, management’s victory was far from complete. In Taylor’s
words:

In an industrial establishment that employs say from 500 to 1,000
workmen, there will be found in many cases at least twenty to thirty
different trades. The workmen in each of these trades have had their
knowledge handed down to them by word-of-mouth. . . . This mass of
rule-of-thumb or traditional knowledge may be said to be the principal
asset or possession of every tradesman.

[The] foreman and superintendents [who comprise the manage-
ment] know better than anyone else that their own knowledge and per-
sonal skill falls far short of the combined knowledge and dexterity of
all the workmen under them.

[Iln nineteen out of twenty industrial establishments, the work-
men believe it to be directly against their interests to give their employ-
ers their best initiative. (Taylor 1911, pp. 31-2)

As a result, Taylor insisted that management had to discover new infor-
mation that would give it the advantage over its labor force:

. . . the deliberate gathering in on the part of those on the manage-
ment’s side of all the great mass of traditional knowledge, which in the
past has been in the heads of the workmen, and in the physical skill
and knack of the workmen, which he [sic] has acquired through years
of experience. The duty of gathering in of [sic] all this great mass of
traditional knowledge and recording it, tabulating it, and, in many
cases, finally reducing it to laws, rules, and even to mathematical for-
mulae, is voluntarily assumed by the scientific managers. (Taylor 1947,
p. 40)

Even today, management has not completely mastered the workplace. Ac-
cording to Shoshana Zuboff, in older pulp and paper mills where she
worked as a consultant, operators still use their bodies to regulate pro-
duction. One man judged the condition of paper coming off a dry roller
by the sensitivity of his hair to electricity in the atmosphere around the
machine. Another could judge the moisture content of a roll of pulp by a
quick slap of his hand. Another told her, “I used to listen to the sounds the
boiler makes and know just how it was running. I could ook at the fire in
the furnace and tell by its color how it was burning. I knew what kinds of
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adjustment were needed by the shades of color I saw.” In the words of still
another worker, “I can chew pulp and tell you its physical properties. We
know things from experience” (Zuboff 1988, pp. 58-63).

Science and the Labor Process

Let me now turn to an example of the sort of information that Taylor
wanted to develop. Taylor’s initial fame did not come from his efforts to
manage workers directly, but rather from his discovery of information
about the process of production that was superior to that of skilled work-
ers. He owed his success, in part, to many years of experience on the shop
floor. He also conducted more than 30,000 recorded experiments and
countless unrecorded ones, which consumed almost 800,000 pounds of
iron and steel (Shaiken 1985, pp. 23-4).

Along with White, a fellow engineer, he experimented on hardening
metal for cutting tools. Machinists had long known from experience that
metal should be heated until it turns “cherry red,” then cooled quickly.
They knew that further heating would destroy the temper of the metal.
Such knowledge was typical of the enormous store of information con-
cerning the production process that workers held.

Taylor and White heated the best available steel to temperatures far
beyond the range of practical experience. Their experiments confirmed
that heating beyond cherry red would have ill effects, but at 225 degrees,
quite a bit higher than cherry red, they found that the metal hardens once
more until a maximum hardness is reached just below melting point.
Bethlehem Steel adopted this technique by 1900, six years before it was
introduced to the world in Taylor and White’s 1906 paper.

Taylor’s discovery was noteworthy because its creation violated the
precepts of trained workers’ common sense knowledge. Its implication
was that science had made traditional knowledge obsolete. Since the in-
terests of the scientists supposedly would not differ from those of man-
agement, firms could gain power at the expense of their workers (see
Montgomery 1987, p. 230).

Of course, Taylor was not the first to have seen that scientific results
would displace rule-of-thumb techniques. Several decades before, Karl
Marx had written about the same process whereby “the replacement of
the rule of thumb by the conscious application of natural science” would
take place much to labor’s disadvantage (Marx 1977, p. 508). After all,
both Marx and Taylor realized:
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The accumulation of the skill and knowledge (scientific power) of the
workers themselves is the chief form of accumulation, and infinitely
more important than the accumulation . . . of the existing objective
conditions of this accumulated activity. These objective conditions are
only nominally accumulated and must be constantly produced and
consumed anew. (Marx 1963-1971, Pt 3, pp. 266-7)

In conclusion, when workers’ self-organization was the norm, business
interests acted energetically to limit that aspect of the labor process. For
example, Taylor concluded:

The art of cutting metals involves a true science of no small magnitude
. .. so intricate that it is impossible for any machinist who is suited to
running a lathe year in and year out either to understand it or to work
according to its laws without the help of men who have made this their
specialty. (Taylor 1911, p. 102)

Such strategic information about the labor process, which management
accumulates, allows it to seize control of the workplace at the expense of
labor. In the process, capital rather than labor becomes the dominant or-
ganizer of the production process. In addressing this transformation,
Marx observed:

The possibility of intelligent direction of production expands in one di-
rection because it vanishes in many others. What the specialized work-
ers lose is concentrated in the capital that confronts them. (Marx 1977,
p. 482)

Notice how this reorganization of the workplace dovetails with the de-
velopment of the notion of an information economy. The specialized
workers are informational workers. Previously, when their informational
work was the responsibility of “ordinary” workers, nobody took note of
the difficulty or importance of such activity. Once this work became sep-
arated from the blue-collar workers and more under the control of man-
agement, it suddenly became essential to productivity.

In one sense, Taylor was absolutely correct. Hypothetically, if workers
stubbornly held to their long-standing traditions without any willingness
to change, productivity would stagnate. Workers had reason to be unen-
thusiastic about change since employers would tend to select changes that
would disadvantage the workers.

However, Taylor’s fears were unfounded. Productivity was already in-
creasing rapidly well before Taylor appeared on the scene.
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In another sense, Taylor was dead wrong. Ideally, ordinary work
should not be far removed from science. All kinds of work should allow
for learning and experimentation by workers.

Instead, business employs scientific principles in the workplace to re-
duce workers’ autonomy, as we discussed earlier. As Harry Braverman
noted:

The more science is incorporated into the labor process, the less the
worker understands of the process; the more sophisticated an intellec-
tual product the machine becomes, the less control and comprehension
of the machine the worker has. In other words, the more the worker
needs to know in order to remain a human being at work, the less does
he or she know. (Braverman 1974, p. 425)

The Incomplete Conquest of the Labor Process

Earlier, we encountered some pulp and paper workers, who heavily relied
on taste, touch, and visual cues in their work. Zuboff’s study of their skills
came at a time when management was investing heavily in computers and
other technology to upgrade their production processes. With the new
technology, most workers in the industry no longer came in direct contact
with their machinery. Instead, they watched computer screens to make
sure that the plant was working as it was intended to do. Zuboff ob-
served, “Accustomed to gauging their integrity in intimate measures of
strain and sweat, these workers find that information technology has
challenged their assumptions and thrown them into turmoil” (Zuboff
1988). '

In part, their turmoil was understandable. She notes several cases in
which the computer indicators were wrong. The workers knew it, but
were told to trust the computers rather than their own experience (Zuboff
1988, pp. 85 and 89).

Some workers soon became comfortable with the transition to au-
tomation. Others could not make the adjustment at all. In either case, the
collective experience of the past was lost.

A few managers knew the value of the experience that was going to
waste. One told Zuboff:

In the digester area, we used to have guys doing it who had an art. Af-
ter we put the computers in, when they went down we could go to
manual backup. People remembered how to run the digesters. Now if
we try to go back, they can’t remember what to do. They have lost the
feel for it. (Zuboff 1988, p. 64)
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In the case of Zuboff’s pulp and paper mills, information-based technol-
ogy was relatively successful in replacing workers’ traditional skills, al-
though this success came nearly a century after Taylor called for such a
transformation. True, the system occasionally malfunctioned, giving in-
correct information to the operators, causing materials to overflow. These
problems were not terribly serious because the technology was relatively
simple.

In other industries, the consequences of an imperfect informational
system are more severe. Let us turn to a well-known example.

In 1977, Aerospace Corporation had reported to the Nuclear Regula-
tory Commission that the Three Mile Island control room was poorly en-
gineered from a human-factor standpoint. The report was stamped “for
future resolution” and forgotten. The authorities had other warnings
about cooling valves, emergency pumps, and feed water systems.

Then, on 28 March 1979 at 4 A.M., a valve that regulated the feed wa-
ter system inside the reactor stuck in the open position. Because it was so
late, the operators were not functioning well. Water began to drain out at
220 gallons per minute.

The plant had a history of sticky valves, but a red light to indicate a
stuck valve did not function. The plant had a total of more than 6,000
gauges, meters, lights, and alarms that ran for 900 square feet. More than
800 indicators set off warnings, but the operators had difficulty extract-
ing information from the system.

The operators assumed that there was a system error rather than a
problem in the reactor. Computer printouts took about four seconds to
print each message. Since there were so many warning messages, the sys-
tem fell behind (Haywood 1995, pp. 19-20).

Thus, at least in the case of Three Mile Island, management succeeded
in the battle to minimize workers’ information; but their victory was
pyrrhic at best.

Economics and the Neglect of the Role of Information

Economic theory eventually took notice of these changes in the informa-
tional structure of production in ways that Taylor and his followers had
never anticipated. Keep in mind that all considerations of the creation of
intellectual property rights were entirely absent from Taylor’s plan for sci-
entific management.

I do not find any indication that Taylor intended to develop an alter-
native form of intellectual property for management. In fact, we might
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say that, by advocating a program to undermine the workers’ stock of in-
formation, in effect, Taylor laid out a plan to destroy the intellectual
property of workers. Indeed, Taylor could achieve his goal even if his
managerial based knowledge were universally available. All that was re-
quired, so far as Taylor was concerned, was to break the workers’ mo-
nopoly of knowledge.

So long as labor on the shop floor controlled the bulk of the informa-
tion about the production process, economists never addressed the im-
portance of information. Workers were not seen as repositories of
information, but merely as shirkers who required managers to keep them
diligent. Alfred Marshall was not alone in noting that managers had to be
watchful, but watchfulness did not constitute information.

Nonetheless, economists did not see profits as a reward for watchful-
ness. For example, Adam Smith took pains to deny that profits were
merely “a different name for the wages of a particular sort of labour, the
labour of inspection and direction” (Smith 1776, L.vi.6, p. 66). Although
some economists might recognize the importance of information for a
merchant, information seemed to be irrelevant at the point of production.
Some early economists did understand that risk and profits were related
(see Cantillon 1755, Chapter 13), but none seemed to have associated the
willingness to take risks with information.

As soon as management began to find ways to break the workers’ mo-
nopoly of information and to establish themselves as a major source of
production information, economists suddenly began to take note of the
great importance of information. As Alfred Marshall observed:

Capital consists in great part of knowledge and organisation: and of
this part some part is private property and other part is not. . . .
Knowledge is our most powerful engine of production; it allows us to
subdue Nature and force her to satisfy our wants. . . . The distinction
between public and private property in knowledge and organization is
of great and growing importance: in some respects of more importance
than that between public and private property in material things. (Mar-
shall 1920, p. 138-9)

Information at the time had not commonly attained the status as private
property. Marshall even hinted at the futility of private property in infor-
mation, noting:

... broad ideas and knowledge, which when once acquired pass speedily
into common ownership; and become part of the collective wealth, in the
first instance of the countries to which the industries specially affected
belong, and ultimately to the whole world. (Marshall 1923, p. 175)
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Despite the existence of a patent system, wealth and power rarely passed
into the hands of inventors. In fact, many inventors hardly benefitted at
all from their discoveries. Instead, the economy rewarded those who
owned capital, either physical or financial capital. Even so, Marshall
seemed to anticipate the changes that were afoot in the increasingly pri-
vate control of information.

Unfortunately, neither Marshall nor any other economists at the time
offered much guidance in this matter. Private knowledge was indeed be-
coming crucial. More important, knowledge was fast becoming part of
capital, but nobody seemed to have a handle on the coming information
revolution.

Economists’ Belated Recognition of Information

While workers’ information dominated the production process, we heard
little or nothing about the importance of information from economists.
Only after management began to take more control of production did we
hear the first hints about the importance of information. The iconoclastic
Thorstein Veblen may have been the first major economist to suggest that
information was the key to the effective use of capital. According to Veblen:

These productive goods are facts of human knowledge, skill, and
predilection; that is to say, they are, substantially, prevalent of thought
and it is as such that they enter into the process of industrial develop-
ment. The physical properties of the materials accessible to man are
constant: it is the human agent that changes—his insight and his appre-
ciation of what these things can be used for is what develops.

It is in the human material that the continuity of development is
to be looked for; and it is here, therefore, that the motor forces of the
process of economic development must be studied if they are to be
studied in action at all. (Veblen 1898, pp. 230-1)

Two decades later, Alfred Marshall continued on the same theme in his
statement that we cited earlier:

Capital consists in great part of knowledge and organisation: and of
this part some part is private property and other part is not. Knowl-
edge is our most powerful engine of production; it allows us to subdue
Nature and force her to satisfy our wants. (Marshall 1920, p. 138)

Neither Veblen nor Marshall clearly addressed the question as to who
owned the information, but so long as the information remained in the
hands of the workers, we heard virtually nothing about information.
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Once management had begun to succeed in displacing labor as the key
repository of information, economic theory began to teach that manage-
ment deserved to be rewarded for its possession of information. Under the
presumption that management alone was suited to monitor or organize
production teams, economists suddenly began to single out the ability to
monitor or organize teams of workers as worthy of special compensation.

A few decades thereafter, economists began to emphasize the importance
of education rather than the specific sort of knowledge that workers had
about production. Economists referred to what workers did know about the
production process as on-the-job training—something that the firm “gave”
to the workers.

Economists, ever anxious to make everything fit into the framework
of their theory, invented the concept of human capital—meaning the pro-
ductive potential of the skills accumulated during the educational process.
Theodore Schultz, who won a Nobel prize for his efforts along these lines,
observed:

Laborers have become capitalists not from a diffusion of the ownership
of corporate stocks, as folklore would have it, but from the acquisition
of knowledge and skill that have economic value. The knowledge and
skill are in great part the product of investment and, combined with
other human investment, predominately account for the productive su-
periority of advanced countries. (Schultz 1961, p. 3)

Learning by Doing

People do not just learn from books and lectures. They also learn by their
own experience. We can see the importance of this sort information by
watching people perfect their abilities to operate machinery and other
equipment. Economists sometimes refer to this phenomenon as the Horn-
dal effect, based on observations of the Swedish steel works at Horndal in
the 15 years following its construction in 1935-1936. The company made
no further investment in the facility save bare maintenance. Even so, ac-
cording to one observer:

During a period of 15 years beginning in the mid-1930s, one of the steel
works (Horndal) of the Fagersta concern was neglected. No new invest-
ments were made except for a minimum of repairs and broken equip-
ment replacement (without modernization). In spite of this, there was
an annual increase in man-hour production of 2 percent during this pe-
riod. This compares to a production growth per man-hour of 4 percent
for the whole concern. In other plants of the company, significant new
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investments were made during this time. (Lundberg 1961, pp. 130-1;
cited in Lazonick and Brush 1985, pp. 53-4)

This common phenomenon, which Arrow explained as “learning by do-
ing,” is not unique to the Horndal plant (Arrow 1962a). Paul David
found also found evidence of learning by doing in the nineteenth century
textile industry at Lawrence Mill Number 2. He reported, “Detailed in-
ventories of machines at times of purchase and in place in 1867, show
that this mill worked with just about the same stock of machines between
1835 (when it was new) and 1856. Other company records show no
changes in power plant, or the mill itself, between these two dates” (Mc-
Gouldrick 1968; cited in David 1975, p. 176).

Engineers have observed similar trends in the airframe industry
(Alchian 1963; and Wright 1936). Wright proposed an 80 percent rule for
the industry: a doubling of production decreases average costs to 80 per-
cent of their initial level (Wright 1936, pp. 124-5).

The experiences at Horndal and Lawrence Mill #2 are not surprising.
Students of industrial practices have long known that machinery fre-
quently runs better the second year than when it is first installed (Nay-
smith 1852; cited in Marx 1862, pp. 411-2; Pakes and Griliches 1984;
and Sylos-Labini 1983-1984, p. 173). Over a longer period, old equip-
ment might undergo some modernization through partial replacement,
but the association of productivity increases with a static capital stock is
still significant.

The ability for economies to rebound after disasters perhaps repre-
sents the strongest evidence for the importance of the sort of information
that people develop from learning by doing. For example, in the middle of
the nineteenth century, John Stuart Mill remarked on

[the] excited wonder [surrounding] the great rapidity with which coun-
tries recover from a state of devastation; the disappearance, in a short
time, of all traces of the mischiefs done by earthquakes, floods, hurri-
canes, and the ravages of war. An enemy lays waste a country by fire
and sword, and destroys or carries away nearly all the moveable
wealth existing in it: all the inhabitants are ruined, and yet in a few
years after, everything is much as it was before. (Mill 1848, p. 74)

In a particularly dramatic example, Jack Hirshleifer reported that ten
days of bombing raids during July and August 1943 destroyed half the
buildings in Hamburg,. Yet, within five months the city had regained up to
80 percent of its productive capacity (Hirshleifer 1987, pp. 12-3).
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In the last days of February 1944, the Allies targeted the German air-
craft plants. They destroyed the buildings, but the machine tools re-
mained relatively intact. New assembly lines were organized in nearby
buildings. In March, 48 percent more planes were produced than in Feb-
ruary (Galbraith 1994, p. 130; also 1981, p. 205). Bombs just seemed to
make the people more resolute (Scitovsky 1991, p. 258).

On 6 August 1945, the United States Air Force dropped an atomic
bomb on Hiroshima. The next day, electric power service was restored to
surviving areas. One week later, telephone service restarted (Hirshleifer
1987, p. 13-4).

No doubt the Germans and the Japanese worked overtime to rebuild
their economic capacity, but even trebling the average workday would not
have sufficed to accomplish what they did. Their success in reconstructing
their economies also required a combination of information, together
with enormous creativity and ingenuity.

Why can a war-torn Japan or Germany rebuild in a few years, while
other societies make little or no economic progress, even in the absence of
war? Some of these lagging economies suffer under enormous exploita-
tion and corruption, but the core answer lies elsewhere. Once you have
the requisite knowledge to build up a modern economy, rebuilding is not
terribly difficult.

We should not take this idea so far that we get tangled up with George
Gilder’s previously cited idea that “The powers of mind are everywhere
ascendant over the brute force of things” (Gilder 1989, p. 18). Informa-
tion alone is not magical. The ravages of war kept the Japanese and Ger-
man economies in poverty for years after the end of the war. Information,
however, did allow them to rebound far faster than anyone could have
imagined.

The Labor Process and the Learning Process

Here we come to one of the fundamental conflicts between the market
and the information economy. Despite the importance of information in
the production process, managers have strategic reasons to limit workers’
access to information. While society as a whole could benefit from work-
ers’ knowledge, modern managers and owners of industry become more
valuable to the extent that they have exclusive control of indispensable in-
formation about their business.

Just as the Egyptian priests gained influence and power from their ex-
clusive knowledge about the timing of the flooding of the Nile, managers
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and owners of business benefit from the exclusivity of their information.
From their perspective, if workers had their own exclusive and indispens-
able information, they could demand higher compensation, probably at
the expense of management. In this sense, control over information be-
comes a determinant of class as much as ownership of capital.

Firms do not just use information to facilitate production. They also
use their information to improve their control over labor in the work-
place. While close supervision and control can instill enough fear in many
workers to make them work hard, these same conditions can also stifle
creativity.

In 1911, when the United States House of Representatives was hear-
ing testimony about Frederick Taylor’s system of management, Samuel
Gompers, then head of the American Federation of Labor, warned the
congressman that scientific management might promise a greater output
of “goods and things, but insofar as the men are concerned, it means de-
struction” (Gompers 1911, p. 27; see also Kanigel 1997, p. 449). Gom-
pers continued:

Mr. Vreeland, you spoke about planning the work of a factory so as to
avoid the taking of unnecessary steps. Now, that is very true so far as
steps are concerned, but it is also true that the time that a man ordinar-
ily devotes to extra steps or an extra motion is frequently that moment
when the divine spark of a new thought comes to him. . . . That brief
leisure time, the minute, the half-minute, or the ten seconds of mental
and physical relaxation is necessary in order to get the best results.
(Gompers 1911, p. 32)

No doubt, hard work is important in production, but creativity is required
if we are to expand our economic potential significantly. Discipline can
make a worker put in the equivalent of an extra few hours on any one day,
but a single great idea can save millions of hours of work in the future.

Of course, nobody would recommend a workforce in which all were
free to spend all of their time daydreaming in search of some creative in-
spiration. Even so, some time for focused contemplation can pay huge
dividends. In this sense, the close supervision and control so beloved by
management is ultimately self-defeating (see Gordon 1996).

Work proceeds best when it is both interesting and challenging; where
workers have a sense of their own dignity. These conditions call for a de-
gree of autonomy for workers. Even before workers enter the workplace,
they should have the benefit of stimulating education to nurture their cre-
ative potential. Instead, we have deadening schools to prepare workers
for deadening work.

i
.\
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The Example of the Machine Tool Industry

The struggle in the machine tool industry between record-playback (R/P)
and numerical control (N/C) illustrates clearly the struggle over who will
control information in the workplace (Noble 1984). R/P technology is
similar to a macro in word processing, in which a series of the computer
repeats upon command a series of keystrokes that the user has already en-
tered. In R/P, the worker’s manipulations are recorded. The machine can
play these back upon command.

In N/C technology, a programmer working in a back office defines
what the machine is supposed to do. The worker’s role is reduced to
watching over the machine just to make sure that nothing goes wrong.

At the end of World War II, R/P technology was the more promising of
the two alternatives. Both business and the United States Air Force
pushed the N/C technology for one reason: It reduced the importance of
the machinist. In David Noble’s words, “Whereas record-playback was a
reproducer, and, thus a multiplier of skill, extending the reach of the ma-
chinist, N/C was an abstract synthesizer of skill, circumventing and elim-
inating altogether the need for the machinist” (Noble 1984, p. 84).

Noble describes the work of Ralph Kuhn, tool and die supervisor and
member of the value engineering department in the Dearborn tool and die
shop of Ford’s River Rouge complex. His simple “trace and record”
method was much more efficient than the Ford N/C engineers but Ford
poured money into the N/C alternative instead of Kuhn’s system (Noble
1984, pp. 183-5). Noble concluded, “Management did not want to yield
such a measure of control to workers and their organization.”

Noble quotes a number of sources to indicate that this attitude was
quite common in industrial circles. For example, Alan A. Smith of Arthur
D. Little enthused that N/C signals “our emancipation from human work-
ers” (Noble 1984, p. 235). In an article entitled “What is Numerical Con-
trol?” in the 25 October 1984 issue of the trade magazine American
Machinist, we find, “Numerical control is not a strictly metalworking
technique, it is a philosophy of control” (Noble 1984, pp. 237-8). Simi-
larly, in a 30 August 1976 article in Iron Age entitled “Machine Tools that
Are Building America,” the author concluded, “The fundamental advan-
tages of numerical control [is that it] brings production control to the En-
gineering Department” (Noble 1984, p. 238).

Although N/C has made great progress in part by taking advantage of
advances in computer technology, we cannot be sure that the machine
tool industry would not have been superior today, if it had first perfected
the R/P system before making the switch to N/C technology. In any case,
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the story of the development of the machine tool nicely illustrates how the
struggle for informational control affects the evolution of technology.

Science and Property Rights in Information

If we do not provide workers with the opportunity to discover new and
better ways of producing, then we must pin all of our hopes on science.
How, then, can we best promote scientific progress?

Four centuries before the Age of Taylorism, some states had already
begun to encourage scientific discovery through patents. Undoubtedly,
patent rights can be a significant incentive for corporations, but, of
course, corporations do not engage in science—people do, even if those
people happen to be working for a corporation. Yes, corporations may
pay their salaries and even structure their priorities, but scientists and en-
gineers do the actual work.

Recently, even with the lure of patents and the promise of a coming in-
formation age, many of the great corporations in the United States have
begun to skimp on research. This strategy has contributed to widespread
unemployment and underemployment among scientists.

Rather than investing in science, the great corporations seem to prefer
to use their funds for financial manipulation. In a study of 250 firms in
the United States that had increased their debt significantly, total indus-
trial research and development spending fell 2.5 percent, or about one bil-
lion 1982 dollars, despite all the protection of intellectual property rights
(Stiglitz 1994).

We will do better to reframe the question about patents: How do we
organize society so that we develop an ability to use our technological and
scientific resources most effectively? We should note with respect to this
question that science and business practices are often incompatible.

Suppose we had set out on a safari to observe our great scientific re-
searchers at their places of work before the corporatization of science be-
gan. Let us imagine that we had been stalking them in the halls of a great
university to study them in the process of creating science.

We would have discovered some of our quarry in their offices, reading
preprints of the latest scientific discovery or scanning the Net for new
breakthroughs. We could have found others hard at work in their labora-
tories. Such activities conform to the common perception about how sci-
entists create science.

Other researchers might have eluded our hunt by blending into the
landscape. A seasoned eye might have located them casually chatting
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away, indistinguishable from any other supposedly idle workers appar-
ently loafing on the job. Imagine that we stopped to listen more closely.
Some of their exchanges might be integrally related to their work (Center
for Workplace Development 1998). Derry Roopenian, a biologist at the
Jackson Laboratory in Bar Harbor, Maine reminisced about those times:

At one time, if you found something exciting, you would run down the
corridor and talk about it. . . . Now if you discover something but a
commercial backer is interested in it, you can’t say a word about it.
(Gibbs 1996)

Other conversations would seem to have nothing whatsoever to do with
their work. For example, Francis Crick and Sydney Brenner, who won the
Nobel Prize in medicine in 1963, shared an office for twenty years. They
had the rule of uttering “anything that came into your head.” According
to Brenner, much of their conversation was “just complete nonsense [but]
. .. every now and then a half-formed idea could be taken up by the other
and really refined” (Stephan and Levin 1992, p. 15; citing Wolpert and
Richards 1988, p. 106).

Unfortunately, we, just like Crick and Brenner, would probably be un-
able to distinguish between the idle and the productive exchanges. In
many cases, seemingly frivolous chatter could turn out to be a central part
of the scientific discovery. In such conversations, workers might learn
how the others think. A random remark about something as trivial as a
sporting event can spark a stunning scientific breakthrough.

Those who manage the university cannot control such exchanges.
Even so, qualities, such as friendship, trust, and conviviality, can facilitate
scientific and technological progress. Absence of these same qualities can
promote secrecy and even attempts to throw fellow workers off the track.

Of course, in science as elsewhere, some, including some of the great-
est figures, are selfish and even antisocial. These traits may even help
those individuals to rise above the rest of their fellow workers, but they
will not be likely to promote the overall level of progress. Scientific

" progress will proceed the fastest where scientists cooperate and share in-

formation while vying for recognition among their peers.

While scientific progress is no doubt important, those who have stud-
ied the evolution of technology insist that incremental improvements in
technology are even more crucial to technical progress than the more dra-
matic scientific discoveries. Of course, both kinds of progress are impor-
tant and both require openness that is incompatible with the narrow
pursuit and acquisition of intellectual property.
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Orwellian Freedom in the Information Age Workplace

Karl Marx once noted with bitter irony that the typical employer-em-
ployee relationships necessarily required freedom, so much so that the
“worker must be free in the double sense” (Marx 1977, p. 272). By “dou-
ble sense,” Marx meant that while workers had to be free to sell their la-
bor on the market, they also had to be free of ownership of capital or any
alternatives to wage labor. Otherwise, they would avoid wage relation-
ships altogether because freedom is nonexistent on the ideal shop floor.

This sphere of double freedom in the workplace has continued to ex-
pand. Despite considerable unemployment, more and more people feel
compelled to work more and more hours in the contemporary United States
(Schor 1991). In fact, recurrent unemployment contributes to the need for
periods of extensive overwork (Bluestone and Rose 1997). Within this
realm of freedom, employers are enjoying a rapidly expanding ability to
keep watch over their employees. Today, an employer can monitor every
keystroke of his employees.

In a sense, such powers are not altogether new. Charles Babbage, who
had designed a prototype of the computer in the early nineteenth century,
observed at the time:

One great advantage which we may derive from machinery is from the
check which it affords against the inattention, the idleness or the dis-
honesty of human agents. . . . Perhaps the most useful contrivance of
this kind is one for ascertaining the vigilance of a watchman. It is a piece
of mechanism connected with a clock placed in an apartment to which
the watchman has no access; but he is ordered to pull a string situated in
a certain part of his round once in every hour. The instrument, aptly
called a tell-tale, informs the owner whether the man has missed any,
and what hours, during the night. (Babbage 1835, pp. 54-5)

Of course, as Stephen Hymer noted, the capacity for watchfulness has
progressed enormously since the time of Babbage or even since the days
of Marshall. Contemporary employers can peruse their employees’ e-mail
and listen to their voice mail. They can test the hair or urine of their work-
force to see if their employees have ingested any illegal substances. They
are even beginning to test the genetic makeup of their potential employ-
ees. And the beat goes on.

In an Orwellian sense, the information age has increased the sphere of
freedom. Despite the great promise of the information age, many workers
are suddenly discovering new dimensions of freedom. They are finding
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themselves free of medical care. Others are suddenly finding themselves
free of their pensions and other encumbrances of modern life.

Millions of workers are even finding themselves free of a job, as un-
employment becomes more common. For example, in the face of an In-
ternational Labor Organization report that estimated 30 percent of the
world’s labor force is unemployed or underemployed, the Wall Street
Journal noted that “many management theorists” regard the analysis as
outdated because “the whole concept of a job—steady work at steady pay
from the same employer—must be discarded” (Zachary 1995; see also
Bridges 1994a and 1994b).

For example, just after AT&T announced the layoff of 40,000 work-
ers, James Meadows, a vice president for human resources, responsible
for the policy, explained:

In AT&T, we have to promote the whole concept of the workforce be-
ing contingent, though most of our contingent workers are inside our
walls. Jobs [are being replaced by] projects [and] fields of work [are
giving rise to a society that is increasingly] jobless but not workless.

People need to look at themselves as self-employed, as vendors
who come to this company to sell their skills. (Andrews 1996)

Today corporations commonly fire hordes of skilled white-collar work-
ers, then turn around and offer to rehire them as independent contractors
at a slightly higher wage, but without any benefits or job security.

This environment makes many workers so fearful that they cede to
their employers an increasing amount of their time. Many new factories
work longer hours, requiring the abandonment of the eight-hour day (Kil-
born 1996). Laptops, cellular phones, and modems allow workers to be
on the job virtually twenty four hours a day. As workers move to more ir-
regular hours, coordination of family life becomes more difficult, if not
impossible.

Modern information technologies are not merely instruments that al-
low employers to take advantage of their workforce. In industry after in-
dustry, these same technologies also make harsh working conditions
imperative. In the electronic age, investors and speculators can move
money across the globe in an instant in search of the highest possible
profit. If any firm fails to live up to heightened profit expectations, in-
vestors will desert it in droves and takeover artists will attempt to capture
the firm and dispose of the current managers. In this environment, man-
agement must be ever vigilant to find new ways to increase profits.
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The madcap pursuit of profits might mean moving jobs abroad where
workers earn a dollar or two per day, or it might mean lethal exposure of
workers to toxic chemicals. In any case, profits remain uppermost.

Yes, the information age has the potential to make us free. New tech-
nologies could lighten the workload and make leisure plentiful. Instead,
the computer has both unleashed the Orwellian potential of the work-
place and made working conditions deteriorate.

Knowledge, Information, and Classes

Although early economists did not treat information as an important
part of the production process, education was a central factor in the for-
mation of classes. Economists, from Adam Smith through Marshall, saw
the typical worker as an unrefined brute. In the earlier, less subtle vari-
ants of this proposition, a class structure sorted the brutes from the so-
phisticates. For example, Smith’s colleague, Adam Ferguson, whom we
met earlier, proposed:

In every commercial state, notwithstanding any pretension to equal
rights, the exaltation of a few must depress the many. In this arrange-
ment, we think that the extreme meanness of some classes must arise
chiefly from the defect of knowledge, and of liberal education; and we
refer to such classes, as to an image of what our species must have been
in its rude and uncultivated state. (Ferguson 1793, p. 186)

Education, according to Smith and many of his followers, would somehow
refine the working classes. The economists were vague about the ultimate
consequences of the edification of the working class. My own suspicion is
that they did not expect that the prosperous strata of society would wel-
come the rebellious working classes into their ranks unconditionally; in-
stead, they cherished the hope that the working classes would abandon
their antagonism toward the market and embrace commercial society.

Of course, these economists were not so foolish as to think that they
could do without a working class. A more realistic reading of their per-
spective would propose that education would make the class system more
porous, allowing some of the more ambitious workers to move into a
more affluent state. In this manner, education would also make the system
of classes more durable by providing a safety valve for the more ambi-
tious, thereby diminishing the workers’ recalcitrance.

During the period in which Ferguson and Smith were writing, the typ-
ical skilled industrial worker did not live a very different life from his em-
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ployer. Their suggestion that education could somehow remove the bit
from the class system did not sound outlandish at the time, but the times
were already changing.

The share of skilled workers in the total industrial population was
falling. In the dominant industry of the age—textiles—management al-
ready had accumulated sufficient information to capture a position of
dominance. Employers structured their factories so that they could hire
children to do the bulk of the work.

The income from ownership had begun to far outstrip the income
from industrial labor, even labor based on skill. Over time, this gulf be-
tween income streams has continued to widen even though workers’ edu-
cational levels continued to improve.

While the early industrialists made their fortunes by dint of their ruth-
less ambition, much wealth passed into the hands of their descendants,
who enjoyed the pleasures of the idle rich. Why should workers not feel
resentment over their circumstances? Not surprisingly, economics had a
ready answer: the economy works through the cooperative efforts of
workers, who supply the labor, and employers, who supply the capital.
Needless to say, few workers found this theory convincing.

A Failed Resolution of Conflict within the Firm

The traditional defense of the relationship between workers and employ-
ers makes even less sense in the context of the information age, where ma-
terial capital is less consequential and employers supposedly hire workers
for their information. What then does the employer bring to the table?

Richard Nelson and Sidney Winter set out to explain away the con-
flictive nature of the employment relationship by reformulating the image
of the firm in their influential book, An Evolutionary Theory of Eco-
nomic Change (1982). They minimize worker’s information. From their
perspective, the role of firms is merely to accumulate information and de-
sign rules that routinize many of the activities within the firm in a neutral
way that favors neither workers nor management.

Nelson and Winter do not acknowledge that this concentration of in-
formation is an artificial construction, in which the corporation systemati-
cally creates barriers to prevent workers from having access to information,
On the contrary, they contend that firms stand above any conflict. In their
opinion, firms do not act in the interest of any particular group. Within the
context of the routines that the firms develop, they propose that the firm
has the ability to organize a voluntary cessation of outright conflict among
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its employees. Here is their description of the manner in which firms elimi-
nate intrafirm conflict:

In routine operation, the combined effect of the rule-enforcement
mechanism and other motivators is such as to leave members content
to play their roles in the organization routine. . . . [T]hey are willing to
continue to perform up to their usual standard, to the accompaniment
of the usual amount of griping and squabbling. Conflict, both manifest
and latent, persists, but manifest conflict follows largely predictable
paths and stays within predictable bounds that are consistent with the
ongoing routine. In short, routine operation involves a comprehensive
truce in intraorganizational conflict. There is a truce between the su-
pervisor and those supervised at every level in the organizational hier-
archy: the usual amount of work gets done, reprimands and
compliments are delivered with the usual frequency, and no demands
are presented for major modification in the terms of the relationship.
(Nelson and Winter 1982, p. 189)

In effect, Nelson and Winter invert the roles of the human workers and in-
human firms. From their perspective, individuals do not hold the most
important information within the firm. Instead, they describe the firm as
a suprahuman institution brain, something akin to H. G. Wells’s World
Brain, which we shall discuss below.

Let us place Nelson and Winter in the context of our earlier discussion
about the ambiguity of the ownership of information with the firm. A
quarter century before their book appeared, Graaf broached this subject
in a very abstract book, entitled, Theoretical Welfare Economics (1957).
His concern was about the technical refinement of a theoretical model of
production. Almost in passing, he innocuously remarked, “In itself a firm
possesses no knowledge. That which is available to it belongs to the men
associated with it” (Graaf 1957, p. 16).

Graaf’s assertion inadvertently stirred up an ideological hornet’s nest, at
least as far as Sidney Winter was concerned, even though Winter took sev-
eral decades before he responded to Graaf’s words. Winter first rebuked
Graaf for his seemingly unobjectionable assertion, proclaiming, “. . . it is
the firms, not the people who work for the firms, that know how to make
gasoline, automobiles, and computers” (Winter 1982, p. 76), but a couple
of pages later he tempered his position, acknowledging, “I conclude that
there is much merit both in the view that individuals are repositories of pro-
ductive knowledge and in the view that business firms and other organiza-
tions are such repositories” (Winter 1982, p. 78). A few years later, Winter
repeated his earlier critique of Graaf, but this time without any qualifica-
tion {Winter 1991, p. 185).
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Why does Winter keep repeating his critique of Graaf? Let us turn again
to the sage Kenneth Arrow, who, without reference to Winter observed:

What is the role of the firm in standard economic theory? It is a locus
of knowledge, as embodied in a production possibility set. But where is
this knowledge located and in what sense is it characteristic of the
firm? Some of the knowledge that is most important is largely embod-
ied in individuals. (Arrow 1996, p. 126)

Here we come to the rub. Arrow continues:

The embodiment of knowledge in workers contradicts the standard
theoretical meaning of a firm. In the neoclassical model, workers are
not part of the firm. They are inputs purchased on the market, like raw
materials or capital goods. Yet they carry the firm’s information base,
even though not permanently attached to the firm. Defining the firm as
a locus of productive knowledge leads to a dilemma; what knowledge
is peculiar to a firm. (Arrow 1996, p. 126)

Like Arrow, Winter realized that Graaf’s perspective threatened the struc-
ture of economic theory. More important, Graaf’s approach called into
question the entire distribution of income.

Nelson and Winter do not take kindly to such questions. They stand
ready to defend traditional economic theory, as well as the distribution of
income. They take for granted the present arrangement whereby owners
of information as capital, rather than labor, reap the great rewards that
flow from that information. They justify this situation by proposing that
firms, not individuals, are the repositories of knowledge. Firms’ great re-
wards are merely the returns to the store of information that they have ac-
cumulated.

Certainly we have come a long way from the time when economists
failed to recognize the role of information in the productive process. The
question remains as to whether or not that evolution in the theory of in-
formation constituted progress.
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Software Morass

oftware is not just for computers. It is everywhere. A television set
may contain up to 500 kilobytes of software; an electric shaver, two
(Gibbs 1994, p. 88).

The automobile illustrates the expanding role of software. The volume
of code is exploding as processors proliferate behind the dashboard and
under the hood. The power trains in new General Motors cars run 30,000
lines of computer code (Gibbs 1994, p. 88). An engine controller can have
100,000 lines of code (Costlow 1996, p. 156). In comparison, an on-line
version of Shakespeare’s collected works contains just over 175,000 lines.

The typical auto has 10 to 15 processors; high-end cars can have as
many as 80. William Powers, vice president of research at Ford, noted:
“Software is where the problem is today. . . . Today, if you change a line
of code, you’re looking at the potential for some major problems. Hard-
ware is very predictable, very repeatable. Software is in much more of a
transient state” (Costlow 1996, p. 156).

Programmers often must work closely with the intended user so that
they can take into account a wide array of factors that would probably
not occur to a technically inclined programmer working in isolation. For
example, Mitch Kapor, founder of Lotus, reported that management ex-
pected it would take nine months to adapt its 1-2-3 spreadsheet into a
Japanese version. It took more than two years and cost $5 million more
than expected because of cultural incompatibility. The Japanese record
dates in terms of years of the emperor. They would be offended by any
provision to allow a new dating to begin with a new emperor. To do so
would suggest that the emperor might be mortal. The U.S. version of the
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program beeps to indicate mistakes. The Japanese would lose face if oth-
ers could hear a user’s computer beep (Kapor 1989, p. 44).

A decade ago, Edward Yourdon, who later wrote The Decline and Fall
of the American Programmer (1992), estimated that large software pro-
jects are typically 100 percent over budget and one year behind schedule
(Carroll 1987). Since then, matters have grown even worse.

For every six new large-scale software systems, two others are can-
celed. The average software development project overshoots its sched-
ule by half; larger projects do worse. Three quarters of all large systems
are “operating failures” that either do not function as intended or are
not used at all. (Gibbs 1994, p. 86)

For example, in 1987, California’s Department of Motor vehicles de-
cided to merge its state driver’s license and vehicle registration systems.
It had hoped to develop convenient one-stop renewal kiosks. Instead, it
saw the projected costs explode 6.5 times its expected price and the de-
livery date to recede to 1988. In December, the agency pulled the plug
and walked away from the 17 year, $44.3 million investment. (Gibbs
1994, p. 89)

The Federal Aviation Administration’s project to replace the nation’s ob-
solete air-traffic control system is a well-known software quagmire. The
agency expected to pay about $100 per line of code, five times the indus-
try average. It ended up paying $700 to $900 per line. Each line had to be
rewritten twice (Gibbs 1994, p. 89).

In June 1994, the agency decided to cancel two of four major parts
and to scale back a third. The $144 million spent on these failed programs
paled next to the $1.4 billion invested on the fourth and central piece: A
new work station software for air-traffic controllers. It is now more than
five years late and more than $1 billion over budget (Gibbs 1994, p. 89).

The British air traffic control project is experiencing similar problems.
The project consists of about a million lines of code, containing about
15,000 bugs (Doyle 1997).

Once a large program is completed, the work is far from done. Errors
in code are inevitable. Locating these errors often represents an enormous
challenge. A billing system for a utility requires about one million lines of
code. Just imagine the complexity of the search for an error hidden within
a million lines of computer code. As a result, corporate programmers now
spend 80 percent of their time just repairing software and updating it to
keep it running (Carroll 1987).

Some of the problems that crop up might be fairly trivial. Others are
not. A single misplaced keystroke may suffice to create a disaster.
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The Vulnerability of Complex Systems

We have already seen the paradoxical situation in which our supposed in-
formation economy denies people access to information. We have dis-
cussed how corporations deny workers access to information to maintain
power over their employees. Since public education has long been the pri-
mary information delivery mechanism in our society, we can say that the
decline in the educational system represents an additional barrier to in-
formational access.

This paradox of accessibility of information takes on frightening di-
mensions when we consider that one of the most striking aspects of the in-
formation economy is the degree to which we find ourselves dependent
upon complex systems. Whether we are passengers in a jumbo jet or pa-
tients relying on a sophisticated medical device, our very survival fre-
quently requires that our modern technology work flawlessly.

Often, these complex systems share two distressing qualities: First,
they are brittle; second, the failure of even a seemingly insignificant part
can cause a horrible disaster (Perrow 1984). A single weld in a giant air-
plane or a single misplaced character in a million-line program can cause
a catastrophe. Happily, in most cases tragedy does not occur, but increas-
ingly often it does.

Ominously, as the systems on which we depend become ever more
complex, the failures will become still more common, unless we learn to
improve the way that we organize the development of complex systems. To
prevent disasters, we require an adequate assessment of risks and a com-
petent labor force.

Let us turn to the former concern. Perhaps the most spectacular disas-
ter was the explosion of the Challenger spacecraft. Richard Feynman, the
famous physicist who is credited with discovering that a defective O-ring
was responsible for the explosion, also noted that the people in charge of
the space program were (willfully?) ignorant of the risks associated with
their project.

According to Feynman, Louis J. Ullian, the range safety officer at
Kennedy Space Center, where the Challenger launch occurred, said that §
of 127 previous rockets had failed, representing about four percent of the
total flights. Ullian assumed that unmanned flights would be safer, so he
figured a one-percent failure rate. The National Aeronautics and Space
Administration told him that the probability of failure was 1 in 100,000.
Ullian could never figure how the agency arrived at its estimate (Feynman
1988, p. 179).
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The Challenger case was unusual in one respect. A hardware function
caused its demise. Peter Neumann’s unsettling book, Computer Related
Risks, lists 15 serious problems that occurred in the United States manned
space program. Of these, nine seemed to involve a software problem
(Neumann 1995, p. 32).

Here we have an extraordinarily toxic mixture. Such projects are in-
herently risky. Any one of thousands of parts is capable of causing a
tragedy. Over and above the danger of a mechanical failure, such flights
are dependent on extraordinarily complex computer software.

The best-known spacecraft catastrophe due to a software error oc-
curred with the Mariner I spacecraft, the first U.S. space vehicle designed
to visit another planet (Venus). On the morning of 22 July 1962, the space
vehicle rocketed from the launch pad and four minutes into its flight be-
gan moving on an erratic path. NASA had to destroy it in the air before it
could do any serious damage. A single incorrect character in the equa-
tions of motion encoded in a huge FORTRAN guidance program was re-
sponsible for the failure (Campbell-Kelly and Aspray 1996, p. 200).

The Challenger and the Mariner incidents teach us the importance of
care and competence in complex systems. They also suggest a less obvious
lesson with more far-reaching consequences: The dictates of the market
and the characteristics of modern technology may be incompatible.

A probably apocryphal story illustrates this incompatibility. A woman
who cleaned hospital rooms was unable to find an unused electrical outlet
to run her buffer. When she ran into this problem, she would simply un-
plug a cord from one of the outlets, complete her job, and then methodi-
cally reattach the cord, but not before patients on life support had expired.

Tracing even this simple problem would not be a trivial matter. Pre-
sumably, the affected patients would have only two things in common: re-
liance on electricity for life support and a shortage of electrical outlets in
their room. The first is obvious; the second is not. Who would think to
check for the absence of a spare electrical outlet when assessing the cause
of death?

In the case of the person who cleaned the room, a hospital could pub-
lish a set of guidelines. If the hospital management were somehow to
think through all the contingencies, it could develop a standard procedure
that would prevent the cleaner from making a fatal decision. As we have
seen, Nelson and Winter (1982) suggest that the creation of such routines
is central to the functioning of a firm.

No hospital administration would be able to anticipate all contingen-
cies. I suspect that the spare outlet problem would be among the possibil-
ities that management would be likely to overlook. Given that one small
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mistake on the part of one of a large number of workers can result in a
disaster in many complex systems, employers in such cases might be ex-
pected to pay premium wages in order to attract the best workers and to
keep them motivated (Kremer 1993).

With modern technological systems, a product may have no value (or
may even impose a large cost) unless a multitude of tasks are all com-
pleted competently. In addition, as we have noted, pinpointing the mis-
take that has caused failure is a difficult matter. Anticipating the problem
is several orders of magnitude more difficult. As the single character in the
faulty Mariner program suggested, nowhere are the dangers of complex
systems more obvious than in the production of huge software projects.

Why Software Fails

The success of large software projects, rather than their failure, should be
more a subject of surprise. As Frederick Brooks, who was project man-
ager for its development and later as manager of the massive Operating
System/360 software project for IBM, wrote, “The large programming ef-
fort . . . consists of many tasks, some chained end-to-end. The probability
that each will go well becomes vanishingly small” (Brooks 1975, p. 16).

In a sense, we can compare the end product of a successful software
project to a book, but a very special kind of book. A single ungrammati-
cal sentence or a misplaced comma can make this kind of book fail, or
even kill hundreds of readers. Even though modern authors can avail
themselves of spell checkers, I rarely find a book that seems to be entirely
free of all typographical or grammatical errors. Most likely, when I do,
the errors are there, but I am just overlooking them.

In a book, the interpretation of a simple declarative sentence is rela-
tively straightforward. In the program, many of the lines of code are com-
plex mathematical statements. Even for a skilled programmer,
interpreting the “meaning” of this code may take considerable skill.

The program differs from a book in another respect. Each of the lines
of code in the program must be consistent with all the other statements. A
statement in one place may have serious but unexpected ramifications in
other parts. Consistency is all the more difficult because numerous au-
thors collaborate on these projects. To make matters worse, weeks or
months may pass before the error becomes apparent. Then comes the dif-
ficult part—searching for the problem.

If two authors work together on a project, they might be able to com-
municate with each other. If their number expands the number of lines of




66 CLASS WARFARE IN THE INFORMATION AGE

communication multiplies by a factor of n(n-1)/2. To make matters worse,
many of these authors work in far-flung regions of the plant, connected
only by satellite communication. With the bureaucratization and geograph-
ical dispersion of programming, programmers lose the sort of informal
face-to-face communication that often inspires great bursts of creativity.

Remember that nobody writes these large-scale computer programs for
their own sake. They may be intended to organize an air traffic system or to
monitor a medical device. Given the stakes involved in software produc-
tion, you would think that those responsible for managing the program-
mers would want to employ the most skilled programmers available and to
ensure that they enjoy their work. Surprisingly, many of those in charge of
software production dismiss that approach. Instead, they want to drive
workers in a manner comparable to what you can find in a sweatshop.

From time to time, I hear of frustrated programmers venting their frus-
tration by slipping a harmless mark of their own individuality into a com-
puter program. For example, they might insert a risqué image in a
fast-moving scene in a computer game.

We can only wonder how this frustration might reflect itself in more
vital programming projects. Most of us would not appreciate having our
lives in the hands of a distraught surgeon or airline pilot. We would want
these professionals to work in environments that they would enjoy. To-
day, the work of these professionals depends more and more on the prior
work of programmers, whose efforts are just as crucial to our safety.

The Japanese Software Factory

How, then, can an organization be sure that its programmers will produce
high-quality work, especially when the risks of failure can be so high?
Some experts recommend what we might call the Japanese model.

Japanese programmers have a reputation for producing excellent soft-
ware. In a few cases, Japanese software has been delivered with 100 times
fewer errors than typical American software (Yourdon 1992, p. 7).

Michael Cusumano’s study of Japanese programming presents perhaps
the most influential case in favor of the Japanese model. Based on a sample
of 20 U.S. and 11 Japanese firms, he finds that Japanese programmers pro-
duced 60 to 70 percent more lines of code. Defects per line of delivered code
in the Japanese sample remained 1/2 to /4 of the U.S. projects (Cusumano
1991, p. 458).

So far, so good. But Cusumano’s title conveys an additional message
about the Japanese system: Japan’s Software Factories: A Challenge to
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U.S. Management. Cusumano’s software factories are revolutionary in
the same sense that Henry Ford’s assembly line was: Both depended on
the interchangeability of parts.

Of course, Japanese programs are not actually interchangeable, but they
are built of chunks of programming components, which are designed to be
suitable for use in other programs. Cusumano reports that Toshiba’s soft-
ware factory with 2,300 personnel delivered systems in the mid-1980s con-
taining on average nearly 50 percent reused code (Cusumano 1991, p. 218).

According to Cusumano, Hitachi is the leader in this area. In 1969,
Hitachi first established a software facility labeled and managed as a fac-
tory, calling the facility the Software Works or, more literally, the Soft-
ware Factory (Cusumano 1991, p. 161). Faced with a shortage of skilled
programmers, Hitachi settled on a model of factory division of labor for
programming (Cusumano 1991, pp. 161 and 173). By 1988, Hitachi
ranked highest among Japan’s computer vendors in customer satisfaction
with hardware, overall price-performance, and maintenance services for
both hardware and software, as well as fixing software defects promptly
(Cusumano 1991, p. 162).

Besides the interchangeability of parts, the Japanese software factory
model suggests an interchangeability of people. Cusumano himself ob-
served that firms have a natural interest in deskilling programmers
(Cusumano 1991, p. 35). According to one industry source, “Only by re-
linquishing personal control over the deliverable product . . . can individ-
ual developers guarantee the integrity of the project they are working on.”
Within this context, “individual freedom becomes taboo. Some software
units depend on others, so the integration of a given new unit into the to-
tal release must follow a plan” (Bernstein and Yuhas 1989, pp. 40-1).

Cusumano’s picture of the software factory with hundreds of neatly
dressed programmers quietly working in their tiny cubbyholes evokes im-
agery of science fiction. Confining as it may seem, the software factory
seems to be a logical extension of the way work is done elsewhere in the
advanced market economies. Cusumano cites the work of R. W. Bemer, a
General Electric engineer in the mid-1960s, who made numerous propos-
als to deal with low and variable programmer productivity:

[A] software factory should be a programming environment residing
and controlled by a computer. Program construction, checkout and us-
age should be done entirely within this environment, and by using the
tools contained within the environment. . . . A factory . . . has measures
and controls for productivity and quality. Financial records are kept
for costing and scheduling. (Bemer 1969, pp. 1626-7; cited in
Cusumano 1991, p. 33)
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The Japanese model seems to be giving way to a system that offers even
more control over software production. With the availability of cheap
communication over satellites, multinational companies are finding that
they can farm out software to Third World countries where highly edu-
cated programmers are willing to work for a pittance. India seems to be
the country of choice at this moment. According to Yourdon:

More important than the claim that India-based software is 30 percent
cheaper than American software is the likelihood that it has 10 times
fewer bugs and can be maintained 10 times more easily.” (Yourdon
1992, p. 16)

Creativity and Control

Japanese programming seems to excel in developing tightly focussed pro-
jects with, as I understand them, relatively well understood goals. In such
environments, management may be able to structure the production of soft-
ware so that each programmer works on a small, well-defined subsystem.

When a system becomes so complex that no one manager can com-
prehend the project in its entirety, highly structured development
processes are bound to break down (Gibbs 1994, p. 89). Under such cir-
cumstances, the Japanese software factory model just will not work.

The Japanese software factory model has one other critical failing. While
the Japanese system might be useful for producing certain kinds of software,
it has not succeeded in creating any substantial software innovations. Ac-
cording to a Business Week report, industry executives believe that:

. .. to get the most creative software . . . programmers have to be free
to work as they please, beyond the confines of normal business rou-
tines. Sun Microsystems’ new software subsidiary, Sun Technology En-
terprises, Inc., president Eric E. Schmidt says, “Software today is best
practiced slightly out of control.” (Brandt et al. 1991, p. 100)

Profit-oriented business has never found an adequate system to encourage
individual creativity on the part of production workers. Instead, as
Cusumano and others have shown, the goal seems to be to deskill pro-
grammers, to make them more like interchangeable parts.

Again, we see the liberating potential of information technology giv-
ing way to a system designed to keep individuals in check.

Panopticism

Smith on Class

While the information age might make analysis of classes more con-
fusing, it also makes such analysis more necessary than ever. To
the extent that the information age brings to some enormous wealth,
while leaving others behind, it reinforces the class structure of society.
Such inequality intensifies class tensions, which, in turn, call for a
stronger state in order to preserve the existing class structure.

At the time of the Revolutionary War in the United States, certainly
well before anybody’s dating of the information age, Adam Smith, the
great philosopher of the freedom of the marketplace, anticipated this ne-
cessity of growing state power as a result of economic inequality. Smith
feared that the working classes were possessed by “passions which prompt
[them] to invade property, passions much more steady in their operation,
and much more universal in their influence” (Smith 1776, V.i.b.2, p. 709).
Consequently, government is necessary to protect the property of the rich
{Smith 1776, p. 670ff). Smith even went so far as to teach his students:

Laws and government may be considered in . . . every case as a combi-
nation of the rich to oppress the poor, and preserve to themselves the
inequality of the goods which would otherwise be soon destroyed by
the attacks of the poor, who if not hindered by the government would
soon reduce the others to an equality with themselves by open violence.
(Smith 1978, p. 208; see also p. 404)

Smith, however, hoped that conditions would improve. He believed that a
market society would naturally become increasingly egalitarian. As a result,
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he prophesied that over time people would become more accepting of the
social order:

Civil government supposes a certain subordination. But as the necessity
of civil government gradually grows up with the acquisition of valuable
property, so the principle causes which naturally introduce subordina-
tion gradually grow up with the growth of that valuable property.
(Smith 1776, V.i.b.3, p. 710)

Here Smith was sadly mistaken about the egalitarian tendencies of
markets. Inequality is growing by leaps and bounds. From 1960-1970,
the poorest 20 percent of the world’s population received 2.3 percent
of global GNP; in 1990, 1.3 percent (United Nations Development
Programme 1993, p. 27). Today, the world’s 358 wealthiest people
have assets equal to the combined income of 2.3 billion people, nearly
half the global population (United Nations Development Programme
1993, p. 13).

While Smith was far off the mark with respect to egalitarianism, his
anticipation that some forces would “naturally introduce subordination”
seems to be accurate for the advanced market societies—at least for the
time being. Within a larger framework, Smith’s vision may be less pre-
scient. The present acceptance of the market may be a reflection of the
temporary political reflexes that developed between the end of the Great
Depression and the 1970s, a period that did witness a modest move to-
ward egalitarianism. Perhaps in the coming decades the less fortunate will
succeed in challenging the great upsurge in inequality.

Based on a worldwide analysis, we find that, in general, where
distribution is unequal and the common people become more dissat-
isfied with the prevailing situation, the struggle over economic re-
sources intensifies (Alesina and Rodrik 1994, p. 485). So far, the
forces that support the status quo in the more advanced countries
have been able to deflect much of the anger over worsening eco-
nomic conditions by pointing the finger at scapegoats—immigrants,
welfare mothers, etc.

This tactic is unlikely to be effective for long. Accordingly, even more
state power will be required. As we shall see, information technologies
will be a major factor in both necessitating and facilitating this growth in
state power.

Adam Smith deserves considerable credit in partially envisioning the
growth of state power. Unfortunately, this element of his work has been
altogether forgotten. Instead, his unfortunate legacy seems to be a mis-
placed faith that the market alone will suffice to cure all ills.

Penopticism n

The Panoptic Society

Jeremy Bentham, a contemporary of Adam Smith, provides a convenient
symbot of the perverse relationship between modern technology and the
diminution of freedom in a market society. Bentham was second to none
in advancing the cause of markets. He even chided Adam Smith for insuf-
ficient faith in the cause of laissez faire. All the while that Bentham theo-
retically championed laissez faire in the name of freedom, he was more
than willing to trample on the personal freedom of others in his quest to
subordinate all aspects of life to the interest of accumulation.

Toward this end, Bentham developed the model of his justly famous
Panopticon, a prison from which he hoped to profit from the labors of
those confined as criminals or as wards of the state. True, Bentham’s ob-
ject was cruder than keeping people from having access to information.
Even so, within the prison, he planned to use his access to information to
aid in restricting people’s access to everything but work.

Bentham’s means were far less sophisticated than what is available to
a modern corporation or state. The primitive technologies of the time also
limited the scope of Bentham’s Panopticon. He merely designed this
prison so that an inspector could keep all the inmates in his sight at all
times of the day.

Even so, within the small world of Bentham’s prison, the scope of con-
trol was to be awesome. At every instant, a single pair of eyes would suf-
fice to keep the entire population of inmates in virtual view. Of course, the
inspector could not actually inspect every inmate at every moment. To
remedy this human defect, the Panopticon was to be lighted so that the
observed could not observe the observer. According to Bentham:

The essence . . . consists in the centrality of the inspector’s situation,
combined with the well-known and most effectual contrivances for see-
ing without being seen. . . . that for the greatest proportion of time pos-
sible, each man should actually be under inspection, [but it is also
desirable] that the persons to be inspected should always feel them-
selves as if under inspection [for] the greater chance there is, of a given
person’s being at a given time actually under inspection, the more
strong will be the persuasion—the more intense, if I may say so, the
feeling, he has of his being so. (Bentham 1797, p. 44)

What is the relationship between prison life, in which coercion is admit-
tedly a major factor, and a free market in which people voluntarily accept
employment? David Gordon recently provided a hint. He published a
scatter diagram for the incarceration rate in 1992-1993 and the share of
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total employees in administrative and managerial positions in 1989 for 10
advanced economies, excluding the United States since its incarceration
rate is so extreme. His results were striking.

Canada, Australia, and the United Kingdom form one cluster with
both high administration and high incarceration. Japan, the Netherlands,
Denmark, Finland, Belgium, Germany, and Sweden form another cluster.
Gordon speculates: “Habits of control bred in one social domain spill
over to other areas of social life” (Gordon 1996, Figure 5.1 and p. 143).
In other words, panopticism seems to be a syndrome that makes itself felt
throughout market societies.

Today, a broad array of panoptic agents—both public and private—
stand above us. They do not have our interest in mind, but rather prefer
to use information to maximize their power or their profits.

Much of this same information has the potential to promote the pub-
lic good. More than a half century ago under far more primitive condi-
tions than exist today, H. G. Wells realized that such a system of universal
information, placed in the right hands, would have a wonderful potential
for improving the human situation. He imagined the possibility of a
World Brain, observing:

. .. an immense and ever-increasing wealth of knowledge is scattered
about the world today, a wealth of knowledge and suggestion that—sys-
tematically ordered and generally disseminated—would probably . . .
suffice to solve all the mighty difficulties of our age, but that knowledge
is still dispersed, unorganised, impotent. (Wells 1938, p. 67)

While Wells was correct to insist on the potential value of such informa-
tion, he was sorely mistaken by not taking the nature of the ownership of
information into account. Today, this knowledge is no longer so “dis-
persed, unorganised, impotent.” Instead, we confront society today in the
form of a configuration of massive databases, whose combined powers
are certainly panoptic in scope.

Like the Panopticon, these new databases are thoroughly opaque to
the individual under observation. In a sense, in many cases individuals
cannot even observe each other without the help of those who own the
databases. For example, Steve Case, chief executive officer of America
Online, is fond of saying, “Our business is to package our subscribers and
sell them back to themselves” (Stahlman 1995, p. 73).

Until this mass of information serves the interests of the great mass of
people instead of the narrow interests of corporations or government
bodies, this information will prove to be a curse rather than the blessing
that Wells envisioned.

Ponopticism

Life in the Informational Panopticon

Modern technologies allow panoptic monitoring of virtually all people,
not just inmates. Or perhaps more appropriately, we all become inmates
in a panoptic society in which both government and powerful corpora-
tions are allowed to invade every aspect of our private lives, in the process
creating ever more enormous databases that help them to know how to
best prey upon our weaknesses.

Given the importance of these databases, we see another reason why
privacy is antithetical to market-based information. In such a world,
profit is the driving force, and information about people represents a ma-
jor source of profit. Who you are, what you buy, your tastes, your habits,
anything whatsoever about you can assist firms in designing a marketing
campaign, evaluating your credit, or making investments in new activities
can have considerable value.

Everywhere you go, business and government agencies ask for some
personal information. In the process, various levels of government, banks
and other financial institutions, health providers, phone companies and
even video stores all amass huge amounts of information about each and
every one of us. As separate corporations combine with seemingly unre-
lated businesses, their databases become more complete. In addition,
many companies sell their databases to other companies.

As these various sources of information anneal with still other sources
of information about you, me, and everybody else, these giant databases
give an increasingly complete picture of our daily lives. In other words:

Through computerized “merge/purge” techniques, companies can pro-
duce hybrid lists—for example, of white Democrat male gun owners
who have recently moved, or of upper-income NOW members who
subscribe to the National Review. (Stauber and Rampton 1995, p. 83)

Bill Gates, the head of Microsoft Corporation, a person who has gone to
great lengths to protect his own privacy, turns this subject on its head. He
predicts a world in which corporations would not assault us with their
advertisements and propaganda. Instead, we will program our computers
with a profile of our own tastes. The program will then go out on the Web
to find the information that we want (Gates 19935, p. 169). He describes
this world as “a shopper’s heaven” (Gates 1995, p. 158).

While this technology might make a shopper’s heaven possible, it is
more likely to create a citizen’s hell. At the same time that shoppers attempt
to express their “heavenly” individuality through distinctive patterns of
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consumption, capitalism reduces them to arrays of zip codes, social security
numbers, and credit card balances.

Metromail Corporation, a leading seller of direct marketing informa-
tion, maintains a detailed database on more than 90 percent of American
households. Hundreds of prison inmates, many of them sex offenders, en-
ter detailed information on computer tapes for Metromail.

One of these inmates, Hal Parfait, serving seven years in Texas for
breaking into a woman’s house and raping her after threatening to kill her
children, used his access to this information to stalk Beverly Dennis by
mail. In a suit against the company, she found that Metromail had accu-
mulated more than 900 tidbits of her life going back to 1987. Laid out on
235 closely printed pages of spreadsheets were not only her income, mari-
tal status, hobbies, and ailments; but whether she had dentures; the
brands of antacid tablets she had taken; and how often she had used room
deodorizers, sleeping aids, and hemorrhoid remedies (Bernstein 1997).

Such information is readily available to others besides the inmates
who enter the information. A Los Angeles television reporter recently
asked Metromail for information on local children, giving her hus-
band’s name as Richard Allen Davis, the confessed killer of Polly
Klaas, a 12-year-old murdered in1993, whose trial produced a blaze of
publicity. Metromail promptly sold her the addresses of 5,500 house-
holds with children, along with the names of their parents (The Econ-
omist 1996b).

The owners of these databases use their information to maintain
their hold over the populace, which allows them to accumulate more
power and still more information. For the most part, these same data-
bases help to ensure the accumulation of corporate wealth and power in
other ways. Take the political arena, for example. Time and again, we
have watched while the corporate sector, armed with its financial and
informational resources, successfully frames the political debate in or-
der to induce the majority of people to vote against their own interests.
When these arm’s length methods of collecting information do not suf-
fice and people threaten to resist the corporate agenda, corporations
hire spies to infiltrate civic groups in order to collect information and/or
manipulate people into embarrassing their cause (Stauber and Rampton
1995, pp. 47-65).

As individuals, we may not feel the direct power of these databases in
our daily lives, but that power is there nonetheless. Much that we do de-
pends on our relations with the databases. We have all heard anecdotes
about how a simple mistake in one of these databases can throw a per-
son’s life into utter chaos.

Panopticism

The Global Panopticon

The idea of Bentham’s Panopticon arose in the early days of capitalism,
while a small group of people was callously stripping the masses of the
people of their rights to work the land. We now refer to this process as
primitive accumulation.

The era of primitive accumulation witnessed dramatic events, but they
tended to be local in scope. Today, accumulation is occurring on a global
scale.

For example, giant international corporations displace people from
great stretches of land to facilitate mining or the removal of the trees. Of-
tentimes these lands are so remote from the centers of production that this
seizure seems every bit as distant to people who live near the centers of
economic power as the more ancient form of primitive accumulation.

Lacking access to their land, these people must find an alternative
means of survival. Many have no choice but to accept demeaning work
for a pittance or, even worse, to subject their children to such conditions.

In the United States, the preemption of resources infrequently involves
the expropriation of an individual or a small group of people. Instead,
public lands are given over to corporate use or, perhaps worse still, the
government spends public funds to support the efforts of the corpora-
tions, which enjoy de facto control of the land.

Although the confiscation of natural resources retains considerable
importance, information is moving closer and closer to the center of the
accumulation process. Lacking access to, or property rights for, strategic
information, poor people throughout the world cede more and more con-
trol to giant corporations. These corporations prospect far flung regions
of the world in order to lay claim to patents for the genetic material in the
environment and even in the people themselves.

Where can people in the less developed parts of the world turn for pro-
tection? In most cases, their governments are willing corporate accom-
plices. Even if these governments were tempted to help their people, they
lack the resources to stand up to the corporations. Unwilling to pay ade-
quate taxes, the giant corporations have left these governments finan-
cially weak and dependent on borrowed funds. Those few governments
foolhardy enough to stand in the way of the corporate juggernaut must
face the full force of the more powerful regimes of the great industrial na-
tions. In this unequal struggle, the rebellious government will almost cer-
tainly have to fall in line or give way to a more compliant government.

As a result, few governments will resist the mandate to uphold the status
quo. When called upon, they will brutally attack, often with enthusiasm, any
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of their citizens who demonstrate the capacity to call the international
economic order into question.

Attempts by the people to act on their own behalf face almost insur-
mountable odds. The corporations control the most important channels
of communication, limiting people’s ability to organize and act in their
own best interests.

Should any group earn the disapproval of the giant corporations, the
government is expected to use its powers to restore order on the spot.
Should it fail to do so, international organizations, such as the World
Bank or the International Monetary Fund, or even other governments,
will take measures to impose great hardship on the offending agency.

Even if, despite the forces arrayed against them, people could still
muster the organizational resources to mount a substantial resistance to
this new form of accumulation, the informational resources of the great
corporations and their governmental patrons would represent an enor-
mous strategic force. Global communications allow the corporate powers
to mobilize their powers instantaneously should they perceive a threat
from any quarter. Satellites provide a globally panoptic perspective, pro-
viding a view on virtually every square foot of the planet. Security agen-
cies already have the ability to listen in on phone calls and even private
conversations.

In a world where information means control, those who lack access to
information, or the benefits that such access might offer, often find them-
selves frustrated and alienated rather than organized. This condition has
become especially dangerous now that the procorporate rhetoric has
taken the form of blaming all the ills of society on the government. In this
environment, some people feel justified in lashing out with random vio-
lence, giving the government still more power to collect ever more intru-
sive information about our lives in the name of fighting terrorism.

Despite the growing importance of information, the system ultimately
rests on a material foundation upheld by the threat or the reality of brute
force. Such force, like the eye of the panoptic monitor, need not be actu-
alized. As Michel Foucault once noted, “the perfection of power should
tend to render its actual exercise unnecessary” (Foucault 1979, p. 201). It
is enough that its potential be felt at all times.

Government and the Perversion of Secrecy

The global panopticon perverts the potential of the information economy.
While the public provision of information shrinks to open up opportuni-
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ties for corporations to profit, the public production of secret information
grows by leaps and bounds.

Today, with the broad array of intelligence gathering agencies at the
federal, state, and even local level, we can only imagine how much addi-
tional information our public agencies control.

For example, on the federal level, the Central Intelligence Agency fre-
quently appears in the press. Despite its far-flung activities, the CIA is a
relatively small player compared to the less known but far more powerful
organizations, such as the National Security Agency. A report by the
United States Senate concluded:

As Director of the CIA, the DCI [Director of Central Intelligence] con-
trols less than 10 percent of the combined national and tactical intelli-
gence efforts. . . . The remainder spent directly by the Department of
Defense on intelligence activities in FY 1976 was outside of his fiscal
authority. . . . The DCDs influence over how these funds are allocated
was limited, in effect, to that of an interested critic. (Bamford 1982, p.
3-4; citing U.S. Senate. 1976. Select Committee on Intelligence, Book I,
Foreign and Military Intelligence, p. 333)

The effort to maintain secrecy about our information agencies is so in-
tense that even the size of the budget of the information agencies remains
a closely guarded secret.

The veil of secrecy is so strong that it remains virtually immune to
the passage of time. The National Archives has estimated it has 300 mil-
lion to 400 million classified documents dating from the World War I
era to the 1950s. Countless other documents are housed in other gov-
ernment agencies (Schiller 1995, p. 49; citing Lewis 1994; see also
Smith 1994).

The Department of Energy, which has the responsibility for the pro-
duction of nuclear weapons, possesses at least thirty-two million pages of
secret papers, according to the Secretary of Energy (Schiller 1995, p. 49;
citing Broad 1994). Even the Department of the Interior has 30 full time
workers to safeguard classified documents (Smith 1994). All in all, the
United States government spends nearly $16 billion and employs 31,000
full-time workers just to safeguard classified documents.

So we have the curious spectacle of the government claiming that it
has insufficient funds to provide the public information, while it collects
and protects tons of files and dossiers that serve no positive purpose, ex-
cept from the perspective of those who reside at the very top of our so-
cial pyramid.
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Of course, we can appreciate some types of government secrecy. None of
us wants to see the technology for the production of weapons of mass de-
struction falling into the wrong hands. Unfortunately, much of this infor-
mation is already widely known, making the attempt at secrecy unnecessary.

Advanced Accumulation

One of the major features of the modern informational economy is a cen-
tralization of access to information. This centralization reflects a larger
process of centralization whereby corporations combine both within and
across industries. The resulting megacorporations have accumulated al-
most unimaginable powers.

Along with governments, these giant corporate powers enjoy panoptic
informational resources. Privatization of formerly public information
limits access for others. In addition, the combination of withholding, ma-
nipulation, and outright censorship of information so distorts the public
understanding of the situation that most people lack the capacity to chal-
lenge this state of affairs,

This centralization of access to information represents a major com-
ponent of the overall class struggle. We might call that part of the modern
class struggle concerning information “advanced accumulation” to high-
light the difference between the current situation and primitive accumula-
tion. True, echoes of primitive accumulation still reverberate as people in
areas remote from the centers of capitalist powers see control of their re-
sources slip away to transnational corporations. In the centers of power,
however, advanced accumulation takes a different form.

Rather than directly expropriating physical means of production, ad-
vanced accumulation is more indirect. It entails the marshalling of public
resources to concentrate informational powers in the hands of great cor-
porations or elite individuals. The public resources might be information
proper or the means of conveying information, such as the communica-
tions spectrum.

We do not hear much of an outcry against advanced accumulation.
Unlike the stark case of primitive accumulation where people directly
faced their oppressors, few people are even aware of this new method of
creating inequality, let alone the stakes in the system of advanced accu-
mulation. High sounding rhetoric about individualism, entrepreneurship,
and the other supposed hallmarks of free enterprise further obscure the
public’s ability to comprehend what advanced accumulation might mean.
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Those who market information or informationally intensive products
tend to be the ones who benefit from advanced accumulation. Although
the public relies on the purveyors of information for information about
the information economy, they are naturally reticent about informing the
public about the nature of this process. Instead, those who stand to bene-
fit most from advanced accumulation generally take pains to make sure
that it takes place out of the public view as much as possible.

Secrecy is often used either to further the cause of advanced accumu-
lation or to shield the guilty from public scrutiny. As a result, we find our-
selves in a situation in which what is left of the common individual’s hope
for a modicum of privacy is fast dissolving. In contrast, the masters of the
panopticon enjoy almost unlimited access to information, while their ac-
tivities remain hidden from public view.

For example, the momentous Telecommunications Act of 1996 passed
with virtually no public input, except for computer users who had some
concern over censorship. Instead, major corporations hammered out the
key provisions among themselves. Of course, the communications com-
panies themselves, which were the most likely sources of information
about such legislation, were hardly enthusiastic about informing people
about what was at stake.

Given the asymmetric situation in which those who control informa-
tion have virtually unlimited information about individual people, while
they erect dense curtains of secrecy around their own activities, struggles
against advanced accumulation are far less straightforward than the earlier
resistance against primitive accumulation. At least the peasants knew what
they were up against when they protested the theft of the common land.

Herbert Schiller sums up the logic of advanced accumulation, albeit in
a rather abstract fashion:

The rich informational pool derived from governmentally undertaken
and financed activity has been an early target for corporate takeover. In
the last fifteen years it has been enveloped in market relationships, its
contents commercialized, and its disposition privatized. Its widespread
general availability, formerly underwritten by public taxation, has been
progressively narrowed and subjected to the criterion of ability to pay.
(Schiller 1995, p. 47)

The history of the market for satellite images, to be discussed in the next
chapter, offers a perfect example of the techniques associated with ad-
vanced accumulation. The pharmaceutical industry has also benefitted
handsomely from federal largesse. The federal government first uses pub-
lic resources to develop new pharmaceuticals, then conveys the rights to
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this new product to a favored corporation, which can charge inordinate
amounts for use of this drug. When challenged, the corporation will in-
evitably respond by claiming the need to recoup to expenses of its re-
search, even though public research frequently forms the foundation for
much vaunted intellectual property rights.

In a rather spectacular case, federally funded research was used to map
the genetic structure of human beings. Private companies were then per-
mitted to patent these genes. Those that control this valuable information
then have the gall to call upon the full powers of the state to protect their
intellectual property rights to human genetic material.

The Protection of Informational Property

Adam Smith recognized that the state primarily served to protect property
rights. In an egalitarian society, the need for such protection is relatively
modest. In contrast, concentrations of wealth call for a strong state to
protect that wealth.

With the rise of the information economy, the protection of existing
property rights has been extended to include the rights to informational
property. The policing of this intellectual property propels modern capi-
talist police power to unparalleled heights, far beyond what Jeremy Ben-
tham had imagined to be possible.

Consider what this extension of property rights means. We know that
property rights require the exclusion of others from accessing property
without the consent of the owner. But how do the owners of informa-
tional property rights keep others from accessing their information?

In earlier times, people relied on secrecy to maintain their exclusive ac-
cess to information. Secrecy was not always sufficient to exclude others.
With the proper training or just plain luck, attentive people could over-
hear the speech of another or somehow catch a glimpse of secret material.

The law did not protect secrecy as such. Owners of information had
the responsibility to prevent unauthorized access to information in order
to maintain secrecy. The state would only intervene if an intruder violated
some part of the law unrelated to secrecy, say breaking into somebody’s
office. The law was unconcerned that the purpose of the break-in was to
access secret information.

Today, the power of the state stands behind those who hold informa-
tional property in a much more direct fashion. We should not be sur-
prised. We know that exclusion is central to the logic of a society based on
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private property, but once society begins to treat information as private
property we arrive at a slippery slope.

Recently, claims to informational property rights have been expanding
by leaps and bounds. At one point, United States courts were holding that
corporations could have exclusive rights to something as vague as the
look and feel of a computer program. People claim property rights to
everything from images, colors, and even a specific number (Garfinkel
1995). In one famous case, a patient found that his doctor had patented
genetic material from the patient’s own body without informing him. The
courts upheld the doctors’ rights (Hamilton 1990; and Berlan 1989).

Some examples of intellectual property claims would be humorous if
the courts did not take them so seriously. Some lawyers are now suggest-
ing that athletes patent the way that they shoot a basket or catch a pass
(Grover 1996). Only after intense public ridicule did the American Soci-
ety of Composers, Authors and Publishers back off its intended attempt
to sue the Girl Scouts for singing songs such as “Row, Row, Row Your
Boat” while sitting around campfires (Bumiller 1996; see also Wall Street
Journal 1996b). On the same day that the Girl Scout article appeared, a
Wall Street Journal article reported that the National Basketball Associa-
tion was engaged in a suit against America Online over the transmission
of game scores and statistics from NBA games in progress (Wall Street
Journal 1996a).

The impulse to make such claims is not necessarily new. Karl Marx
claimed that the invention of the windmill caused the emperor, the nobil-
ity, and the priests to squabble over who owned the wind (Marx 1977, p-
496). What is new is the degree to which the legal system has sanctioned
such demands.

The courts are moving to protect more and more claims of intellectual
property, even though the broader circulation of information is better for
society as a whole. Although some claims to intellectual property seem
ridiculous, the legal system is acting so supportively, in part because the
technologies of the information age intensify the difficulty of maintaining
exclusive control of information. In other words, the same technologies
that facilitate the initial accumulation of information can also be applied
by others who would like to get access to that information.

To make matters worse, because of the peculiar nature of information,
protection of the commodity status of information requires more intrusive
protection of property rights than other commodities do. If I take a can of
soup from the store without paying for it, security guards may catch me in
the act. The physical aspects of the acquisition of information are more
ambiguous. As a result, zealous protection of informational property
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rights to information requires invasive monitoring. In effect, the protection
of informational property rights often requires personal information about
those who might want unauthorized access to that information.

We can be certain that the police powers of the information economy
will be stronger than anything we have yet experienced. Consequently,
we can assert that, given the class structure of our economy with its
highly unequal division of property, including intellectual property, the
information technologies, which have an enormous potential to expand
our freedom, will be applied in ways that seriously diminish our actual
freedoms.

Here we encounter two of the many paradoxes of the information age.
First, exclusive access to information becomes a major source of private
power although it undermines the ability of society to benefit from infor-
mation. Second, as we shall see, protecting these claims to intellectual prop-
erty has profoundly negative consequences for the rights of the individual.

Chain Gangs and Cat Litter

Kenneth Arrow recently noted:

The information base embedded in production workers, managers, and
technical personnel is an important part of the market’s valuation of
the capital of a firm. An extreme case is the valuation of computer soft-
ware firms, some of which have become giants comparable to large in-
dustrial organization, at least as measured by the stock markets.
Essentially, their physical assets and indeed their marginal cost of pro-
duction are trivial. Their expenditures are for acquisition of informa-
tion, but much of this information is held essentially in the minds of
their employees. It has to be asked why the forces of competition do
not erode the profits and therefore the value of these firms. (Arrow
1996, p. 126)

Arrow continued with the observation that treating “embedded informa-
tion . . . [as] capital depends on slow mobility of information-rich labor”
(Arrow 1996, p. 127). Why, then, should labor be slow to take its infor-
mation to the highest bidder? Should we not applaud workers who act ac-
cording to the much-vaunted logic of profit maximization?

The answer is that corporations mobilize all the powers at their dis-
posal to limit what workers can do with their information. In effect, the
granting of property rights to information means that the corporations
need to control the people in whose brains that information resides.
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Consider the case of Petr Taborsky, an undergraduate college student
in chemistry and biology, who took a job as a laboratory assistant at the
University of South Florida College of Engineering in 1987. The lab em-
ployed him to do testing for a project studying methods to make sewage
treatment cheaper and more efficient (New York Times 1996).

On his own, Mr. Taborsky discovered a way to turn a clay-like com-
pound, similar to cat litter, into a reusable cleanser of sewage, a process
that has many potentially valuable applications. He said that he made his
discovery after the project had ended and that he did not conduct any of
his experiments as part of his job.

The project’s principal investigator, Robert P. Carnahan, maintains
that Mr. Taborsky was part of a research team and that the discovery
stemmed from the team’s decisions. The university said the sponsor of the
project, a subsidiary of Florida Progress, a utility holding company, had
all rights to the research.

A jury convicted Mr. Taborsky of grand theft of trade secrets in 1990.
He was sentenced to a year’s house arrest, a suspended prison term of 3
1/2 years and probation for 111/2 years, as well as 500 hours of commu-
nity service. Mr. Taborsky violated the terms of his sentence when he ob-
tained three patents related to the research. He was assigned to chain
gang duty for two months, although he was transferred later to a work-
release center in Tampa.

The litigation continues. Mr. Taborsky still faces civil and criminal
charges. In addition, the ownership of the three patents is still in dispute.

This case has ominous overtones. The university seems to accept that
Mzr. Taborsky made the discovery on his own. If he had done so at the be-
hest of the project management, his employers would have ample docu-
mentation to invalidate Mr. Taborsky’s claim to intellectual property. In
addition, had Mr. Taborsky’s employers been aware of any great expertise
on his part, they probably would have paid him more than his minimal
salary of eight dollars per hour.

The case seems to revolve around the question of who owns the rights
to Mr. Taborsky’s brain. I suspect that Mr. Taborsky would not have
taken an interest in the subject of his discovery had he never been em-
ployed by the university. Even so, if Mr. Taborsky had made the discovery
on his own, after he ceased working for the project, then his claim would
seem to be on solid ground.

How then can employers defend their rights to intellectual property
unless they have access to the brains of their employees even after their
employment has ended? So here we have a clever student condemned to
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laboring on a chain gang over a dispute about the inner workings of his
brain. The possibilities for panoptic intrusion are limitless.

We Own Your Brain; We Own Your Life

Consider the case of Evan Brown, who worked for DSC Communica-
tions, Inc. of Plano, Texas. Mr. Brown was not involved in any research
project. The company employed him to maintain a computer system for
engineers who design cellular-phone switches.

On his own, he discovered a way to regenerate the original code of a
computer program so that the old programs could be translated into
modern software languages. The idea is far afield from DSC’s traditional
business, but it could be worth a considerable amount of money.

The company fired him and is suing him, demanding that he turn over
his idea. The company claims it owns Mr. Brown’s musings as well as his
work (Ramstad 1997).

In another notable case, IBM fired an employee, sales manager Vir-
ginia Rulon-Miller, for dating someone who worked for a competitor
(Rulon-Miller v. International Business Machines 1985). At the time, the
courts found in favor of the employee, but that decision is more than a
decade old. Today, the courts are far more sympathetic to the actions of
business. Had she been a scientific worker, the temptation to terminate
her would be even greater.

Unless corporations have full control over the brains of their employ-
ees, how can they protect the corporate cache of intellectual property?
How can they ensure that information from the brains of their employees
does not drift into the brains of unauthorized persons?

But wait! Remember the claims of Nelson and Winter that firms are
the repositories of knowledge. How could the defection of a mere human
being threaten the economic welfare of a firm?

6

Information as a Commodity and Other
Economic Metaphors

espite all the talk of an information economy, most economists have
failed to recognize how much the ground has been changing under
their feet. In addressing the information revolution, we will see that eco-
nomic theory suffers from the same sort of confusions that are implicit in
the misleading metaphor of the information superhighway, which sug-
gests that information is trucked about like so much soap or canned soup.

The problem is that modern economists have traditionally seen their
discipline as the science of allocating scarce resources (see Robbins 1969,
p. 16). This approach seemed consistent with their well-established prac-
tice of restricting their conception of scarce resources to three seemingly
well-understood entities: land, labor, and capital.

Economists presumed that markets could somehow measure each of
these resources in an unambiguous way in order to ensure that each was
put to the most effective possible use. The simplicity of this approach be-
came less meaningful with each passing day as economists’ conception of
scarce resources became increasingly nebulous.

For example, economists once regarded labor as nothing more than a
set of interchangeable tools. In part, this approach reflected a commonly
accepted outlook—at least among those who did not have to work for a
wage—that labor was nothing more than an almost mechanical capacity
to do work. Our common language crystallized this perception, casually
referring to workers as hired hands.

Happily, most economists have abandoned this dehumanized perspec-
tive, realizing that workers are heterogeneous. This evolution reflected the
changing circumstances of economists themselves. In the early days of eco-
nomics, no major economist, with the possible exception of Thomas Robert
Malthus, worked for a wage. Over time, as more economists became
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dependent on salaries, economists no longer believed that all wagework-
ers were merely brute instruments of labor.

In order to come to grips with this expanded vision of the labor force,
economists devised a new concept. Specifically, they invented a new re-
source, which they called, “human capital,” a theoretical quantity, which
is supposed to reflect the effect of the education and experience of a
worker. Thus, human capital is separate from and in addition to the con-
ception of the worker as a basic mechanical device.

You may find the idea of human capital to be a bit weird. I do. Cer-
tainly, the language is wonderfully ambiguous, mixing the idea of “hu-
man” with capital—an obviously inhuman concept. According to the
imagery of human capital, we have a mix of the “human” aspect of
labor—which, ironically, is comparable to the earlier inhuman vision of
labor as a pair of hands or arms—together with an inhuman or capital
part—reflecting education and experience, aspects of life that we nor-
mally associate with a humanizing influence.

Does the human being somehow give life to the capital? Or perhaps
we should say that the concept of human capital dehumanizes humans to
the level of capital. In order to be fully human, a person must enjoy own-
ership of a significant quantity of this particular form of capital.

For the rest of humanity, they will function best as unthinking ma-
chines. For example, according to a statement from a 1995 roundtable of
the Fraser Institute, a conservative Canadian think tank: “The most im-
portant job skill anyone must learn is ‘not being insubordinate’” (Spink
1997, p. 21).

Despite the metaphorical confusion, the theory of human capital does
reflect an undeniable truth. Workers’ education or experience can often
amplify their productivity, even though formal educational qualifications
frequently have nothing to do with what workers are expected to do on
the job.

What about information? Our language, it seems, is not yet adequate
to address the concept of an information economy. Since we recognized
that information is both widespread and intangible, we tend to speak of
information in metaphorical terms. For example, we often hear of the ge-
netic information that lies at the heart of the simplest biological life forms,

The “information” in the notion of an information economy is differ-
ent from human capital. We might think of human capital as a particular
kind of private information, in which the concept of an information econ-
omy mixes together all sorts of information: public information, private
information, commercially available information, etc.
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While some of the estimates of the contribution of information are ex-
cessive, information undeniably plays an increasingly important role in
our economy. Unfortunately, economists are ill prepared to deal with the
idea of an information economy. Let us see why.

Why Information Should Not Be Treated as a Commadity

Market relationships are particularly inappropriate for handling infor-
mation. Why should that be? Keep in mind that scarcity is central to the
logic of the market. After all, the supposed purpose of property rights is
to induce people to economize on scarce resources.

Information is not scarce in the same sense as other commodities are.
Kenneth Arrow recently noted, “Patents and copyrights are social inno-
vations designed to create artificial scarcities where none exist naturally”
(Arrow 1996, p. 125).

In spite of the efforts to make information artificially scarce, econo-
mists realize that information differs from scarce goods, such as deter-
gents or canned soups. In the jargon of economics, information is
nonrivalrous. This strange-sounding term is meant to convey a simple,
but crucial point. If I eat a can of soup, less soup remains for you. Soup,
then, is rivalrous.

Most commodities, as well as most traditional economic activities, are
rivalrous. If I'm going to farm a piece of land, then I expect to be able to
exclude the rest of the world from disrupting my fields or taking my crops
without compensating me. Traditional schoolroom education may also be
rivalrous in the sense that the capacity of educational facilities is limited.
When a school becomes full, accepting a new student requires the dis-
placement of another.

Information is another case altogether. After all, we do not use up in-
formation in the same way that we use up food or fuels. You do not give
up possession of information when you sell it to me. If I consume a bit of
information, I do not impair your access to information. With informa-
tion, you can have your cake and eat it too.

In short, using the market to exclude people from access to informa-
tion is self-defeating. It does not increase our information. It only spreads
ignorance. In fact, my consumption of information may even add to the
pool of social information, possibly creating an advantage for you.

For example, if you let me read your book or use your computer pro-
gram, you may benefit from my experience. In fact, unlike rivalrous
goods, which can be used up, the more that people partake of the supply
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of information, the greater the total stock of information becomes. In
short, using information can spawn more and better information. For ex-
ample, as a scientist learns more about her field, she has more to share
with others. While scientists might compete with each other for the prior-
ity of a finding, the discovery of one enriches all.

As a result, the fields of research are very different from agricultural
fields. While exclusivity is imperative in the farmer’s field, it makes no
sense whatsoever in science. After all, the more information that I gather,
the more potential information is available to you.

I cannot emphasize this point enough: The concept of scarcity is ab-
solutely irrelevant to information. The more we restrict other people’s ac-
cess to information, the less we are able to utilize information for our own
use. Economics, which economists themselves define as the allocation of
scarce resources, has little to offer in an information economy, since in-
formation is not scarce, except to the degree that we allow agents to cre-
ate artificial scarcity through secrecy and property rights. More to the
point, as our economy becomes increasingly dependent on information,
our traditional system of property rights applied to information becomes
a costly fetter on our development.

Whoops. Economics Doesn't Work Anymore

As I just mentioned, the concept of rivalrous goods is central to the theory
of market economics. The market is supposed to work because it sets a
price on a good that excludes all but those who can afford to get the most
use from that good.

But excluding people from information does us no good whatsoever.
As a result, our basic concepts of economics are of no use in an informa-
tion economy, except in one paradoxical sense.

The fundamental theorem of economics concludes that goods should
be priced at their marginal cost—the cost of producing one more unit of
production. All those who are unwilling or unable to pay that price
should be excluded from using that good.

Kenneth Arrow observed that in the case of information, even though
the original cost of gathering the information may have been substantial,
the cost of transmitting this information on to others is minimal (Arrow
1962b, pp. 614-6). In other words, the marginal cost of information is ef-
fectively zero. For example, the discovery of an important natural law may
be a heroic event, yet the cost of sharing it with the rest of the world is in-
significant. A scientist could simply post it on the Internet for all to read.
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Here we come to our paradox of the economics of the information
economy: Even though economic theory is severely biased toward mar-
kets, according to the criteria of economics, information should not be
treated as private property. As a result, when information becomes the
dominant resource, the laws of economics tell us that the laws of eco-
nomics themselves are invalid, since information should not be priced as
a scarce resource.

Arrow pointed to still another flaw inherent in the market for infor-
mation that further undermines the case for a market in information.
Markets need informed customers. In this sense, information is different
from other goods. In shopping for clothing, for example, we can get in-
formation about the clothing by browsing through the store. We can even
try on an article of clothing to see how it looks or feels. In the case of in-
formation, by contrast, the information about the product and the prod-
uct itself are identical. We can possess an informational product merely by
learning about it. Consequently, the owner strives to keep the information
as secret as possible, preventing us from shopping for information in an
informed manner (Arrow 1962b, p. 615). As a result, an informed mar-
ket in information is a contradiction in terms.

Arrow’s logic is indisputable. To begin with, since the marginal cost of
information is zero, information should be free. Besides, even if we want
to work within a market system, the market cannot work well because
people cannot know the value of the information that they contemplate
buying without first acquiring that information.

In the absence of markets for information, who would create the sup-
ply of information? Here we are on less firm ground. We know that, in a
market society, few people would be willing to devote much time and en-
ergy to producing a product that was free for the taking, unless a supple-
mentary return, such as advertising, subsidized the product.

So we can see why Robert Merges concluded that “patents (and per-
haps intellectual property generally) were born as a response to market
failure” (Merges 1995, p. 104). Markets still fail. Unregulated markets for
information just will not work for the reasons that we have just discussed.

The Economics of Public Goods

Who, then, should pay for the production of information in a rationally
organized economy? Here we can turn to the study of economics for some
guidance. According to conventional economic theory, goods with zero
marginal costs should be public goods to be given away without cost
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\ rather than be sold as a commodity. In fact, conventional economics tells
us that public goods are poor candidates for commodity status.

il In the case of public goods, the best arrangement is to have the gov-

[k ernment pay for their production with what are called lump-sum taxes—

\ 1 taxes that are imposed on people regardless of whether they use the

commodity or not. Is that arrangement fair? Surprisingly, almost all econ-

| omists agree with this line of reasoning, although some who are particu-

% an already scheduled screening of the film—is virtually zero, especially if
some of the seats are empty. Your attendance may create some nominal
costs, perhaps by spilling your popcorn, but you will certainly not create

costs anywhere near the typical price of a ticket to the movie.
Society can put its resources into producing a movie or a school. Sup-
pose we were to offer children the choice of allocating funds for attending
a schlock film or an excellent school. How many would opt for the

larly antagonistic to government policies in an effort to try to devise ways
to turn public goods into private goods.

Those accustomed to the logic and the discipline of the market might
ask why should the government pay to produce a good that it then gives
away? Shouldn’t the government at least charge a user fee?

No. Economics teaches that goods are supposed to be priced at their
marginal cost. If the state collected a tax or user fee each time a person
used a unit of information, the tax would be inefficient in the same way
that charging prices for public goods are inefficient. Charging a fee would
discourage the use of information even though such usage would impose

school? Even so, many of us would be skeptical that market outcomes
would indicate what is best for society.

We should also note that shifting informational commodities to a pub-
lic goods status might actually save money. For many informational
goods—say a long-distance phone call—the greatest cost of the transaction
involves charging you for the call, which itself costs the phone company
virtually nothing (Brody 1995, p. 30). Even in the movie theater, the sell-
ing and tearing of the tickets probably represents one of the larger costs
imposed by your attendance.

Merely declaring informational goods to be public goods does not

‘ ‘ | no cost on the rest of society.

solve all economic problems. Society will still have to decide how much of
Imagine a government that had a reservoir of information. Remember

its resources will be devoted to opening new theaters, making new films,
or adding new long-distance capacity. We will somehow have to develop
new institutions for making such decisions. Perhaps most of all, we will
have to raise the level of education so that we will be prepared to make
such decisions in an intelligent manner.

that markets are supposed to work because they encourage people to

i economize on scarce resources, such as food or fuel. Such economization,

in turn, is supposedly beneficial because it induces people to conserve

‘ HBHl scarce resources, but we have no reason to want people to conserve in-

| formation. The pool of information is not scarce. Rationing it would
“ Serve no purpose.

il Once the government possessed that information, distributing it

“ would not cost anything. As a result, the government could provide a ben-

i efit to many people at no cost whatsoever.
i You might expect that the idea of public goods would seem terribly

Privatization of Information

Unfortunately, economic theory and reality are moving in two different
directions. Even though the cost of producing information is falling, in-
formation as a whole is becoming ever more expensive. Identifying the
cause of the rising cost of information is simple: Information is becoming
less, not more, of a public good in our economy. In the telling expression
of Vincent Mosco, we are evolving from a paper society to what he calls
a “pay-per” society, alluding to the increasingly common practice of sell-
ing information (Mosco 1988). Information, which libraries and govern-
ment agencies once distributed freely, is increasingly becoming privatized
{Schiller and Schiller 1988; Schiller 1984, pp. 102-3). In the words of
Herbert Schiller:

threatening to the powers that be, In fact, the theory of public goods slips
L{ through most textbooks virtually unnoticed. When students read about pub-
lic goods in their textbooks, they usually find obscure examples, such as na-
| tional defense or lighthouses, rather than items that play an unimportant

| role in our daily lives. Few economists have noticed that the rise of an infor-

mation economy is thrusting the theory of public goods onto center stage.
I Of course, the production of public goods consumes resources. Society
will still have to decide which public goods it will produce, but the mar-
ket is ill suited to such a task. Let us take the example of a movie—
) admittedly a good with a typically low informational content. The pro-
i duction costs alone of film may run from $10million to $200 million, but
I ‘ the cost of showing you the film—the marginal cost of admitting you to

The role of the Federal Depository Library Program in collecting and
circulating government publications is being undermined by the

i
k| 1
i mh
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unavailability of those documents. Budgetary constraints have pre-
vented it from acquiring the latest electronic equipment for informa-
tion delivery. . . . The government has approved pilot programs in
which private contractors manage the electronic filing, processing and
dissemination of data that businesses and individuals are required to
submit to government agencies. . . . In sum, the national information
supply is an endangered resource. (Schiller 1985)

To make matters worse, the government, after paying for the fixed costs
of gathering information, often permits private agents to treat this infor-
mation as private property (Schiller 1984, p. 84). According to Herbert
Schiller:

Commercialization has been rewarding to private information
providers and to their clients. For the rest of the population, the vast
majority, the quality and the availability of information leave a lot to
be desired. In the domain of general governmental information, the
supply has been curtailed severely. The American Library Association
notes that “since 1982, one of every four of Government’s 16,000 pub-
lications has been eliminated.” (Schiller 1995, p. 49; citing American
Library Association 1994)

Consider what has happened with the federal provision of satellite im-
ages. Prior to 1984 Landsat data were available for approximately the
costs of dissemination. Since then Landsat has been partially privatized.
That is, the government still pays most of the costs of collecting the data,
but EOSAT, a private company owned by General Electric and Hughes,
controls and owns the data. The costs of receiving the data have skyrock-
eted. Landsat “scenes” that once cost a few hundred dollars now cost
nearly $5,000.

Academic use of Landsat data has plummeted, and many local gov-
ernments and environmental groups can no longer afford to buy the data.
EOSAT has also been criticized for failure to archive data, creating large
gaps in the continuity of Landsat data.

According to Landsat critics, more than half of all EOSAT sales are
now paid for by the federal government, either directly by agency pur-
chases, or indirectly through government contracts or grants. Since Land-
sat was started in the early 1970s, the federal government has spent an
estimated $4.8 billion on the program (research and development, con-
struction, launch and operation of Landsats 1-6). EOSAT, which received
a monopoly on Landsat data rights in 1984 for nothing, has reportedly
contributed less than $50 million to the system (due to cost overruns on
Landsat 6).
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Here we have the government spending literally billions of dollars to
develop a technology. It then offers the product of this technology to a va-
riety of users at a modest price to nurture a demand. Finally, it declares
the technology to be mature and no longer in need of public assistance,
which then permits the government to give away this technology to a
firm, which can then charge whatever the market will bear.

This practice violates the norms of both efficiency and equity. It rein-
forces the division of society into informational haves and have-nots
while it provides a windfall for those who need it the least.

The Cost of Creating Barriers to Information

In order that information circulates as a commodity, the putative owner
of the information must take positive steps to exclude other members of
the community from accessing the information without permission. The
origins of the cable television industry nicely illustrate this point.

The concept of cable television arose from the experience of isolated
communities that had no local television stations. These communities
constructed large antennae, which were capable of receiving more distant
transmissions. They then rebroadcast the television signals to the com-
munity at large.

Soon cable companies realized this activity as a source of profit, but
with a major modification. Rather than rebroadcasting the signal to the
entire community, they strung cables to carry the programming. These ca-
bles represent the major cost of their industry. However, the purpose of
the cables was not to deliver the product, but rather to exclude everybody
who did not pay the cable operator for receiving the same signal, which
could be inexpensively retransmitted by the community.

Cable companies routinely refused to string their cables anywhere ex-
cept fairly densely populated areas. Customers on the fringes were left
without service until expensive satellite dishes came on the market. To
make sure that their customers do not take “too much” of their product,
the cable companies, who also control most of the material available from
the satellites, installed expensive scrambling devises and descramblers so
that they can degrade the signal for the satellite dish owners who do not
pay for premium service.

Cable companies also incur significant costs by billing customers and
connecting and disconnecting their service. Such activities do nothing to
improve the service of cable companies. Today, cable companies are so
profitable that they are selling for several thousand dollars per customer
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even though the marginal cost of their services is trivial. In short, the ca-
ble industry has spent an enormous amount of funds to convert an inex-
pensive public service into an expensive commodity.

Today, cable systems are laying new and improved cables that can add
to the value of their product, say by connecting customers to the Internet.
The industry never foresaw that the cables, which they originally intended
merely to restrict access, could serve a positive purpose. The industry just
happened upon these new uses by accident.

This unforeseen result should in no way justify the conversion of cable
signals into commodities. After all, if the common application of burglar
alarms turned out to serve some purpose other than protecting property
from thieves, we should not credit those who threaten to rob us with pro-
viding a useful service.

The Restriction of the Supply of Information

The restriction of information is not unique to the cable companies. All
profit maximizing corporations that market information have two differ-
ent reasons to make information scarce. To begin with, just as is the case
for any other commodity, restricting the supply can make potential cus-
tomers willing to pay more.

Of course, where competition is strong, when one firm restricts the
supply, others might rush in to fill the gap. Competition, however, is not
nearly as effective as the business world would lead us to believe. Power-
ful firms always attempt to collude or to engineer corporate consolida-
tions with their equals in order to take the edge off competitive forces,
thereby hoping to be freer to charge what the market might bear.

In the early years of the twentieth century, in the wake of the first wave
of corporate consolidations, that wonderful iconoclast among econo-
mists, Thorstein Veblen, after taking note of the ability of the corporate
sector to limit supplies, proposed that corporations have a far more pow-
erful interest in “sabotage” rather than efficient production:

Manoeuvres of restriction, delay, and hindrance have a large share in
the ordinary conduct of business. . . . A businesslike control of the rate
and volume of output is indispensable for keeping up a profitable mar-
ket, and a profitable market is the first and unremitting condition of
prosperity in any community whose industry is owned and managed by
businessmen. (Veblen 1921, pp. 3 and 8)
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Veblen’s pessimistic vision might well soon be reconfirmed in the informa-
tion-producing sector. Today, perhaps no area of the economy is experiencing
a greater flurry of consolidations and mergers than in the telecommunications
industry, which lies at the heart of the information economy.

Ben Bagdikian, former dean of the School of Journalism at the Uni-
versity of California, Berkeley, wistfully noted:

At the end of World War II . . . more than 80 percent of all daily news-
papers in the United States were independently owned, but by 1986 the
proportion was almost reversed: 72 percent were owned by outside
corporations and fifteen of those corporations had most of the busi-
ness. . . . Today, despite 25,000 media outlets in the United States,
twenty-nine corporations control most of the business in daily newspa-
per, magazines, television, books and motion pictures. (Bagdikian
1992, p. 4)

Sadly, Bagdikian’s evaluation of the media scene is woefully outdated.
Since he made his calculations, the permissive atmosphere of the
Telecommunications Act of 1996 unleashed an even more frenzied
merger wave. Today, we find the same media giants wherever we look:
print journalism, broadcast journalism, entertainment, book publishing,
cable networks. Before this act began to have an effect on the industry,
Mark Crispin Miller prepared a four page centerfold for The Nation (3
June 1996) laying out the vast holdings of General Electric, Westing-
house, Time Warner, and Disney. Although the last two are predominately
focussed on entertainment, telecommunications and entertainment are a
sideline for the first two. In fact, Miller points out that General Electric is
ranked number one in the Forbes 500 along with General Motors.
TCI Chairman John Malone has stated:

Two or three companies will eventually dominate the delivery of
telecommunications services over information superhighways world-
wide. The big bubbles get bigger and the little bubbles disappear.
(Grossman 19935, pp. 173-4; citing Halonen 1994, p. 31)

In the future, will three or four giant telecommunications firms compete
any more vigorously than the big three automotive makers did in the 1950s
and 1960s? The automobile companies at least eventually had to face up to
international competition. The large information industries are already
global in scope. From where would their potential challengers come?

At this point, we should turn to the second reason to restrict informa-
tion. Providers of information are naturally reticent to supply any infor-
mation that would place their own operations in a bad light. In the case
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of those providers who depend on advertising, we would have to extend
this reluctance to supply information to include a concern for the sensi-
tivities of those who pay for advertisements. As a result, critical informa-
tion rarely surfaces from the corporate sector.

Today, a media giant such as General Electric, whose tentacles spread
out into almost every sector of the economy, would be unlikely to develop
and circulate information that would threaten any one of its holdings. For
example, with the two largest suppliers of nuclear power controlling two
of the three major television networks, we cannot expect to see many ex-
posés of the nuclear power industry on our evening news.

In the United States, we have an almost mythological image of a cru-
sading small town newspaper owner. Indeed, we have actually had a few
of these courageous newspaper operators among us from time to time.
Their operations could survive, even in the face of powerful opposition,
because their subscription base, together with a loyal group of local ad-
vertisers, could make the paper financially viable.

Today, with the rise in importance of national advertising, the news-
paper chains are devouring the small newspapers at breakneck speed. The
local newspaper, once a vital source of community information, is now
more and more stuffed with feeds from the wire services.

Would we be going too far to suggest that we are witnessing the creation
of an information economy without information? At least, we have an ab-
sence of the critical information required to make informed political choices
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Suddenly, these journals became a major source of profit. Prices sky-
rocketed. Many journals now cost more than $1,000 per year. These
prices seem to bear no relationship to the cost of production. Reviewers,
and even editors, frequently work without pay. Authors often submit
their articles in digital form, saving the publisher much of the cost of type-
setting. In addition, journals frequently require a fee from would-be au-
thors just for the privilege of having their work considered for
publication.

Even if these journals had been expensive to produce, the conglomer-
ates should have been able to reduce costs relative to the nonprofit uni-
versities and professional societies. To begin with, we should not expect
to find great managerial efficiency in the nonprofit institutions. In addi-
tion, the conglomerates could enjoy economies of scale. For example, in
1975, a study found that the cost of producing a scientific journal by a
company already producing 30 journals is 80 percent that of a company
producing a single journal. Consequently, the great conglomerates should
have been able to lower costs (see Braunstein 1981, p. 19).

For example, in 1991, when Elsevier was about to buy Maxwell’s sci-
entific publishing unit, Elsevier was already publishing about 650 jour-
nals a year. High-quality scientific journals, which are “must-reads” for
their subscribers, typically enjoy profit margins as high as 40 percent
(Snoddy 1996). Elsevier’s average profit margin was around 30 percent at
the time (Hagerty 1991).

With soaring journal costs, the typical university library can afford
fewer and fewer journals—especially those that cost more than $1,000
per year. Rising journal costs also force libraries to scrimp on the pur-
chase of books. According to Walter Lippincott, director of the Princeton
University Press, “In 1975 a library might spend 70 percent of its annual
budget on books and 30 percent on journals. Now those percentages are
reversed” (Applebome 1996).

Certainly, this restriction on the supply of information seems inconsis-
tent with the concept of an information age. For the society as a whole,
the previous cost of subsidizing professional journals was relatively triv-
ial. After all, if less restrictive access to scientific information would allow
for a single, significant scientific discovery, this outcome would pay for
the subsidies many times over.

In the Third World the cost of scientific journals is even more prohib-
itive. Some entire countries can afford only a handful of publications. Re-
searchers in the Third World often cannot publish in scientific journals,
because they cannot afford the publication fees that journals charge
(Gibbs 1995). As a result, large parts of the world are virtually cut off

about the world around us. Instead of vital information, we get sanitized sto-
i ﬁ i ries about the personal lives of sports figures, entertainers, criminals, and
‘ 'i their victims. Such information may be diverting, but it does little to help us
get a handle on our lives.

The Scandal of Scientific Journals

|

| Let us take a simple example that allows us to analyze how the privatiza-
‘ tion of information hurts us all. Consider the market for scientific jour-
i nals. Scientists rely on professional journals to keep themselves abreast of
new developments in their fields.

Traditionally, universities modestly subsidized scholarly journals as
‘ part of their commitment to furthering the overall educational process.
e With the drastic cuts in state support for education, financially squeezed
‘ universities cut subsidies. No longer solvent, journals fell into the hands
i of great conglomerates.
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i from much scientific discourse. We all suffer from the lost opportunity to $  profit margin. For example, University of Phoenix in San Francisco has
Wl | benefit from the full intellectual potential of these scientists, but alas; sci- § one thousand of its eighteen thousand students earning their degrees via
1l ence must also give way to the dictates of the marketplace. computer. The school “has no fraternities, dormitories, or football team.
1l We have already seen that by the standards of conventional economics, .. . [It] doesn’t even have a library, just a research desk with a toll-free
1k the public sphere should be greatly expanding, at least insofar as the pro- telephone number.” Perhaps more to the point, Herb Schiller noted,
‘ “ | duction of information is concerned. Instead, the reality of privatized in- “None of Phoenix’s 2,100 instructors are tenured or full-time. They are
il formation represents a major threat to the promise of an information age. independent contractors paid about $1,000 to $1,200 per course”

(Schiller 1995, p. 79; citing Stecklow 1994).
More recently, the university claims to have hired 45 full time faculty

I “ The Annihilation of Public Science : members, al.most one for every thousand students (Strrosnider 1997); how-
M ‘\‘ \ ‘ i ever, the art'lcle was unclear about Whethe.r th.ese facult?f r.neml?ers were ac-
‘M i Treating information as a commodity will impede scientific developm?nt : tually teaching or wheth.er th.e}.' were serving in an adrnlmst'ra.tlve capacity.

| \H in other ways. For centuries great scientists and mathematicians have vied i More commonly, universities, especially the more prestigious ones, are
‘ I ’d‘ with one another to attain glory for their scientific achievements. Fame becoming beholden to corporate powers for their funding. This phenome-
| H b and recognition, especially among their peers, constituted the major pay- non represents a three-fold windfall for the corporations. First, university
i i ment for scientific discoveries (Levy 1988). For this reason, scientists at- . research is cheaper than corporate research. The universities supply build-
l: ‘\M tempted to communicate their discoveries whenever possible, at least &  ings, libraries, and other facilities, as well as low-waged graduate students.
‘M ‘ ‘ ‘ once they had established the priority of their work (Stephan 1996, pp. . Second, corporate taxes decline in part due to the savings from the subsi-

‘1‘ “ it I 1201-8; and Stephan and Levin 1992, p. 18). dization of public research. Finally, and perhaps most important of all, the
11 ‘H | Scientists still had to eat. They obtained support, first from wealthy corporations get to set the national research agenda (Soley 1995).

| patrons, then universities, and finally government agencies. Even a few For example, a university might be leery of hiring a researcher with ex-

0 farsighted corporations generously funded pure science, although the pertise in the detrimental health effects of smoking if it wants to lure a to-
1 it | most notable of these corporate sources came from industries where seri- bacco firm to subsidize its research. Corporations often impose
; “,‘ i M“ ous competition was virtually nonexistent. I am thinking in particular ‘ conditions on the university researchers that allow the firm to squelch any
‘ \ h ‘ M about the contributions coming from Bell Labs and IBM. Most scientific research that leads to unwelcome conclusions (Gibbs 1996). This censori-

| ;‘ il support came from government rather than corporate sources. ous policy toward the universities extends well beyond the sphere of re-

1; | ‘ The system of public science worked remarkably well over t.he past search. Anybody who questions the corporate agenda poses a risk to the
it | i ‘ centuries. Today, 'out51de: of military resear.ch, public science is withering university’s finances (Gibbs 1996).

i for a lack of public funding. Inst.ead, SClentists are more anq more depen- The universities, for their part, in their zeal to tap the commercial po-
| I | dent upon corporate SPOHS.OISh}P Even. Wlt_hm th‘? universities, the gov- tential of their researchers, reconfigure their academic programs. They
| | i ernment’s curtailing of university funding is forcing science to operate gladly let the humanities wither in order to build up the prestige of their

Ll

| increasingly within a competitive, profit-oriented framework.
‘ ! This seemingly irrational decline in public support of science is not un-
| connected with the fear that financially healthy universities had become
breeding grounds for the sort of critical thought that the corporate and
: government elites find uncongenial. By cutting off funding for universi-
‘ ‘ | ties, critical thought becomes virtually extinguished within academia—
i { 1‘ | hardly what we would expect in an information age.
Il
‘
\

research arms. The commercial fervor of the universities more or less
obliterates any distinction between corporate and university research.
Derek Bok, former president of Harvard, in his final President’s Report to
the university’s Board of Overseers, found “the commercialization of uni-
versities as (perhaps) the most severe threat facing higher education.” He
went on to warn:

ties are compelled seek out more and more ways of earning money. Some truth and serving students and more and more as a huge commercial

‘ In addition, as government support for universities declines, universi- [Universities] appear less and less as a charitable institution secking
! try to profit by cutting costs so that tuition leaves room for a healthy operation that differs from corporations only because there are no
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shareholders and no dividends. (Schiller 1995, p. 47; citing McMillen
1991)

According to the University of Miami’s vice president for research, “As
money becomes less and less available, more people are going to be com-
promising their principles, compromising their time. . . . We can get to the
point at some stage in this process where we’re not research universities
any longer but fee-for-service corporations—hired guns” (Schiller 1995,
p. 47, citing De Palma 1991).

In this world, academic careers rest on the ability to land corporate or
government (read: military) contracts. Researchers can either work at the
behest of corporate “donors” or attempt to become independent by seek-
ing out profitable discoveries either to patent or to use as the basis for
their own firms.

The legal system is bending over to accommodate such practices. To-
day, a biologist can patent a sequence of genetic material or a mathemati-
cian can patent an algorithm. The implications for science are ominous.

Markets, Secrecy, and the Stifling of Science

In the commercial world, unlike the traditional university environment,
secrecy is uppermost. The free flow of information threatens to erode
profitable opportunities, even though it increases the spread of scientific
knowledge.

Of course, if this new system of profit-oriented research provides the
incentives for a superior technology that will improve our lives, it might
be worth the erosion of intellectual freedom within academia. I doubt
that such science will prove to be particularly effective for several reasons.

First, the search for profit is contaminating the entire scientific
process. Researchers, who once worked in the open to win recognition
from their peers, now shroud their research in secrecy, in the hopes of
striking it rich. Such secrecy is antithetical to science.

Firms, too, rely on secrecy in order to reap the exclusive rewards from
their activities. Consider the planning of science in the case of the corpo-
rations that produce pharmaceuticals. The scientists who investigate the
properties of a potential pharmaceutical product often discover that it
serves a completely unexpected use. Since labs in the larger firms have
more people working on a wider range of projects, they are more likely to
find a potential use for any particular chemical. As a result, in this indus-
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try the larger firms tend to be more productive (Henderson and Cockburn
1996).

We can think of the large pharmaceutical company as an amalgam of
many small companies. This larger group of researchers can afford to
communicate since the corporation can reap the rewards of what one sci-
entist learns from another. In this sense, the communication among scien-
tists within the large firm may resemble what science would be like in an
open world, but with obvious differences.

In an open world, the cross-fertilization within the large pharmaceuti-
cal company would be part of a larger process whereby progress in one in-
dustry sparks important innovations in unrelated industries. In fact, many
of our great technological achievements occurred because of scientific in-
novations unexpectedly jumping from one industry to another.

These potential spillovers imply that the more scientists are free to co-
operate and collaborate, unrestricted by the need for corporate secrecy,
the more society will harvest from the scientific process. Thus, the frag-
menting of science into small enclaves ruled by independent corporate
powers discourages scientific exchange.

Second, we must recognize that markets are an inappropriate venue
for setting scientific priorities. Business is reluctant to fund projects that
do not deliver relatively high profits in a short period of time. In addition,
business generally makes plans that tightly focus on a narrow commercial
endeavor.

Basic scientific research cannot focus in the same way that a business
can. Many of the greatest scientific discoveries are serendipitous. A scien-
tific investigation that begins by looking into a specific area of interest fre-
quently leads in unexpected directions. Even though the ultimate result
may pay huge dividends in terms of social benefits, business cannot plan
for such an outcome. As a result, funding basic research is an unattractive
proposition for business.

In addition, most important scientific endeavors require a long gesta-
tion period. Even if business could somehow anticipate the outcome of a
scientific venture, since it may not pay off for a generation, business, with
its eye ever on the next quarterly report, would have little incentive to
fund such research.

Here we come to a third problem. We have already noted that when a
scientist makes a significant contribution that leads to a commercially vi-
able discovery, the ultimate beneficiary of the discovery may be another
firm or even another industry. The employer of the scientist may have dif-
ficulty in collecting royalties from firms in the industry that this science
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has benefitted. Even if the firm is able to collect the royalties, it may have
to dissipate huge amounts in legal wrangling about the royalties.

Since those who fund science cannot be assured that they will be able
to reap all the rewards from their laboratories, business will invest less in
science than would otherwise be the case if society as a whole would make
the decision. Economists have long understood that markets lead to less
investment in science than would be socially desirable, but they have
never been able to figure out a way to avoid this problem within the con-
text of a market economy. With less investment in science, we face wide-
spread unemployment of our scientists.

Thus we find ourselves in a world filled with complexities that call for an
acceleration of scientific efforts, at the same time market forces dictate that
we cannot afford to employ many of our scientists. This seeming oversupply
of scientists should stand as a stunning indictment of our economic system.

Again, maybe this system will prove beneficial for society in the long
run; but I see little grounds for optimism in this respect. The commercial-
ization of science may stimulate the practical application of scientific
principles in the short run, but it will surely stunt the sort of basic science
on which these applications are built.

The flowering of today’s commercial successes depends on scientific dis-
coveries from decades ago when science still enjoyed considerable public
support. In a major study of recent patent applications, Francis Narin and
his colleagues attempted to track down the funding source of the scientific
research that the patent applicant cited on the first page of the application.

They found that 73 percent of the main science papers cited by Amer-
ican industrial patents in two recent years were based on domestic and
foreign research financed by government or nonprofit agencies. Even In-
ternational Business Machines—famous for its research prowess and nu-
merous patents—was found to cite its own work only 21 percent of the
time (Narin et al., forthcoming).

So, while we may be able to reap the harvest of older science for a
while, we need to plant the seeds of future science. Corporations are re-
luctant to fund any science that does not promise discoveries that pay off
almost immediately. Who, then, will fund the pure science upon which
our future depends?

The Brave New World of Managed Care

The market is creating a serious deterioration of information in the med-
ical science. Consider the case of the famed Sloan-Kettering hospital,
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which has long stood at the pinnacle of the fight against cancer. Doctors
at this institution have not just treated patients; they have also been re-
sponsible for many of the breakthroughs in cancer research.

Alas, the benefits from Sloan-Kettering’s research into the improve-
ment of the treatment of cancer did not translate into profit for the hos-
pital. Instead, its research became a public good that benefitted the world
as a whole.

Not surprisingly, treatment at Sloan-Kettering has been more expen-
sive than treatment at cut-rate institutions. Insurers, anxious to curtail
costs, have been reluctant to send patients there. During the last two
years, Sloan-Kettering closed three patient floors totaling 148 beds, or
nearly a fourth of its total bed capacity, to cut costs. It has also laid off
nurses and paid $8 million in early retirement packages to 164 employees,
including doctors and executives (Lagnado 1996).

Recently, the hospital signed a sweeping contract with Empire Blue
Cross and Blue Shield, New York’s largest health insurer. We can expect
more cost-cutting measures to occur. Among the casualties will be the in-
stitution’s commitment to research. In fact, all teaching hospitals are vul-
nerable in the increasingly profit-oriented atmosphere of the health care
industry. Again, the public needs of scientific progress falls victim to the
private profit motive.

In addition, the pharmaceutical industry depends on teaching hospi-
tals to carry out tests of new drugs (Freudenheim 1997). Perhaps even
more ominously, because the managed care industry is limiting medical
treatment so extensively, the government has decided that the United
States is producing too many doctors. As a result, the federal government
is now paying 41 of New York’s teaching hospitals $400 million to not
train as many new doctors (Rosenthal 1997).
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Markets and Informational Efficiency

Economics of Information and Trust

Many economists date the beginning of the modern treatment of the
economics of information with George Stigler’s 1961 article on that
subject (Stigler 1961). There, Stigler analyzed the problem of acquiring
information about different dealers’ offers for a product, which might dif-
fer in quality or the services that the dealer provides.

This insight was by no means novel. We can read in John Stuart Mill’s
Principles:

Not only are there in every large town, and in almost every trade,
cheap shops and dear shops, but the same shop often sells the same ar-
ticle at different prices to different customers: and, as a general rule,
each retailer adapts his scale of prices to the class of customers whom
he expects. (Mill 1848, p. 242)

Stigler went one small step further than Mill. He noted that the customer
must compare the savings from searching out additional information
about the market with the expense in gathering that information.

Stigler neglected one aspect of this information gathering process:
trust. How much can you trust the dealer’s assurance about the quality of
the good or future service? Consider the treatment of trust by Alfred Mar-
shall, perhaps the most influential economist of the early twentieth cen-
tury, concerning the economics of information:

A producer, a wholesale dealer, or a shopkeeper who has built up a strong
connection among purchasers of his goods, has a valuable property. . . .
[He] expects to sell easily to them because they know and trust him and he
does not sell at too low prices in order to call attention to his business, as
he often does in a market where he is little known. (Marshall 1923, p. 102)
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In effect, then, within the context of Stigler’s analysis of information,
Marshall was telling his readers that the trust that dealers garner affects
the quality of the information that Stigler’s customers gather. From this
perspective, trust represents an important part of our stock of informa-
tion, or at least trust is an effective substitute for information.

In another context, Albert Hirschman pointed out that such trust, like
information, increases with use (Hirschman 1984, p. 93). The more deal-
ers nurture their reputations, the more effective information buyers will
have about the markets that they face.

Kenneth Arrow put the economics of trust in an even broader per-
spective, observing:

In the absence of trust it would be very costly to arrange for alternative
sanctions and guarantees, and many opportunities for mutually benefi-
cial cooperation would have to be foregone. Banfield has argued that
lack of trust is indeed one of the causes of economic underdevelop-
ment. (Arrow 1971; referring to Banfield 1958)

We should note that such trust is far less likely in a rapidly changing soci-
ety, where culture and tradition count for little. When economic condi-
tions are fluid and people have the chance to make considerable money
within a short period of time, they will be more likely to “sell” their rep-
utation for the chance to make a quick killing.

Charles Sabel proposed a somewhat different understanding of trust.
For him,

Trust . . . is like a constitutional, democratic compact which requires of
the parties only that they agree to resolve disputes in ways that do not
violate their autonomy, and roots this agreement in the citizen’s recog-
nition of the connection between the assertion of one’s own autonomy
and respect for that of others. (Sabel 1993, p. 1143)

Even here, we can discern something akin to information. Sabel’s vision

of trust still provides information in the sense that it allows people to be
able to count on other people in a way that reduces uncertainty.

On Leviathans, Lemons, and Trust

In 1970, George Akerlof published a landmark article on the economics
of information (Akerlof 1970). The article bore the strange title, “The
Market for ‘Lemons’: Asymmetrical Information and Market Behavior.”
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Akerlof, who had spent time in India, was struck by the difficulty of do-
ing business in the Third World, yet his example of lemons indicated that
the same problems persisted in the developed countries.

Akerlof’s lemons were used cars of dubious quality. The “asymmetrical
information” in the title, then, refers to the fact that the seller of the used car
knows for sure whether it is a lemon, but the buyer lacks this information.

The buyer is left to infer the motives of the seller. Most buyers wonder,
why should someone want to sell a good quality used car? Shouldn’t the
owner want to keep it so long as it has no problems? The mere fact that
the car is on the market suggests that it is a lemon. By this logic, anyone
with enough money to avoid buying a used car would do so, dropping the
demand for used cars and expanding the demand for new ones.

The missing element in the market for lemons is trust. After all, mis-
trust is almost synonymous with the popular reputation of used car sales-
men. When Richard Nixon ran for governor of California, one of the
most effective campaign ads used against him was a picture of the candi-
date with the question, “Would you buy a used car from this man?”

Since Akerlof’s article, economists have published a virtual torrent of
works on the subject of asymmetric information. The majority of these have
shown, in the spirit of Akerlof’s article, how a doubt about the intentions or
aptitudes of buyers or borrowers or employees makes markets malfunction.

In a sense, the economics of asymmetric information is not new. More
than three centuries ago, at the dawn of our market society, Thomas
Hobbes penetrated the essence of this subject, observing,

[The] force of Words . . . [is] too weak to hold men to the performance
of their Covenants; there are in man’s nature, but two imaginable helps
to strengthen it. And those are either a Feare of the consequence of
breaking their word; or a Glory, or Pride in appearing not to need to
breake it. (Hobbes 1651, p. 200)

Hobbes seemed to understand that, within the emergent capitalist society
of the time, the benefits of glory or pride did not match the opportunity
to make a quick buck. He concluded “there must be some coercive Power,
to compel men equally to the performance of their Covenants, by terrour
of some punishment” (Hobbes 1651, p. 202).

The necessary terror requires a strong state. Without such a power,
“there is . . . a perpetuall warre of every man against his neighbour; And
therefore everything is his that getteth it and keepeth it by force, which is nei-
ther Propriety nor Community, but Uncertainty” (Hobbes 1651, p. 296).

Hobbes clearly understood the relationship between trust, informa-
tion, and uncertainty. In Marshall’s day, Hobbes’s skepticism about the
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possibility of voluntary compliance with contracts might have seemed un-
duly cynical. Unlike an itinerant peddler, a solid reputation would have
considerable value for Marshall’s shopkeeper. His customers were proba-
bly members of his own community. He and his family would have fre-
quent encounters with them. To earn their enmity would diminish the
quality of their lives.

The new amalgam of economics and legal theory teaches that people
should subject legal agreements to a market test. If it is cheaper to break
a contract than to fulfill it, then one is well advised to do so (Kuttner
1997, pp. 64-5). While this theory makes sense for an individual, it is sui-
cidal for society as a whole. Trust cannot flourish in such an environment.

Robert Putnam provides a suggestive statistic about the breakdown in
trust. He reports that the proportion of Americans saying that most peo-
ple can be trusted fell by more than a third between 1960, when 58 per-
cent chose that alternative, and 1993, when only 37 percent did (Putnam
1995, p. 72). Alas, in our own world of hypercapitalism, Hobbes sounds
far more realistic than Marshall’s quaint depiction.

Markets and the Generation of Information

A decade and a half before Stigler’s article appeared, Friedrick von Hayek
developed a highly ideological account of the economics of information.
In the course of his critique of Soviet planning, Hayek argued that a
planned economy could not be as efficient as a market economy (Kirzner
1988; and Adaman and Devine 1996).

Specifically, Hayek contended that a socialist planner could never
command sufficient information to organize an efficient economy. In-
stead, he insisted, the best way to arrange an economy is to leave it in the
hands of independent entrepreneurs. Even though no single entrepreneur
can understand the entire economy, he or she can become an expert in a
particular market niche.

Over the years, Hayek elaborated his unsympathetic critique of the so-
cialist system until it evolved into the most effective and most sophisti-
cated defense of the market any economist has yet devised. The core of his
analysis of the market was a sweeping proposition: The collective infor-
mation of the entrepreneurs as a whole constitutes a system of “unorga-
nized knowledge,” the informational content of which would exceed that
of any single individual or organization (Hayek 1945, p. 521). For
Hayek, the price system reflects the sum total of this knowledge.
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Recall that Wells used adjectives similar to those of Hayek in describ-
ing information as “dispersed, unorganized,” but Wells appended a third
word to his description: “impotent” (Wells 1938, p. 67). Where Wells as-
sociated unorganized knowledge with impotence, Hayek taught that this
dispersion gave the price system its power, since it provided each dealer all
the information required to specialize in a particular trade.

So, rather than calling for a consolidation of information as Wells did,
Hayek insisted that the price system itself constituted the optimal means
of communicating information. Accordingly, he suggested:

We might look at the price system as such as a mechanism for commu-
nicating information if we want to understand its real function which,
of course, it fulfills less perfectly as prices grow more rigid. (Hayek
1945, p. 526)

In abbreviated form, by a kind of symbol, only the most essential infor-
mation is passed on and passed on only to those concerned. It is more
than a metaphor to describe the price system as a kind of machinery
for registering change, or a system of telecommunications which en-
ables individual producers to watch merely the movement of a few
pointers, as an engineer might watch the hands of a few dials, in order
to adjust their activities to changes of which they may never know
more than is reflected in the price movement. (Hayek 1945, p. 527)

Don Lavoie, one of Hayek’s most creative followers, describes the role of
markets even more eloquently:

Like verbal conversation, the dialogue of the market depends on the
specific give-and-take of interaction, a creative process of interplay in
which the knowledge that merges exceeds that of any participants. As
with conversation, the communicative power of the marker is not lim-
ited to what is explicitly articulated in words or prices but depends
upon background understandings shared in a speaking or trading com-
munity. (Lavoie 1990, p.78)

So, in Hayek’s world, all that is required to run the world efficiently is
that we compete with each other solely on the basis of what we read on
the dials of the price system. Although he admits that these prices are not
perfect (Hayek 1945, p. 527), the are good enough that any government
intervention in the economy is unwarranted. Hayek even insists that the
existence of “unorganized knowledge” is so complete that we have no
need for the government to collect any economy-wide information
(Hayek 1945, p. 524).
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Although Hayek eventually won a Nobel prize, largely because of this
work, his approach was not entirely new. Earlier, Alfred Marshall had
used the corn market in his widely used textbook to illustrate a notion
akin to Hayek’s unorganized knowledge, writing, “It is not indeed neces-
sary for our argument that any dealers should have a thorough knowl-
edge of the circumstances of the market” (Marshall 1920, p. 334).

Hayek in Perspective

Even those who do not share Hayek’s politics can admire his intelligence
and wide ranging scholarship. In addition, Hayek had the good sense to
reject the approach of traditional economics, which assumes that markets
automatically arrive at an equilibrium solution. He eschewed the typical
economist’s reliance on complex mathematical models. Instead, he con-
centrated on the ways that market processes develop information, which
allows the economy to prosper. Even so, Hayek’s theory suffers from seri-
ous defects.

To begin with, Hayek takes an important insight and pushes it to out-
landish proportions. Compare Hayek’s presentation of the price system
with that of Douglass North, another Nobel prize laureate. North observed:

Information costs are reduced by the existence of large numbers of
buyers and sellers. Under these conditions, prices embody the same in-
formation that would require large search costs by individual buyers
and sellers in the absence of an organized market. (North 1981, p. 36)

In other words, for North, in such an environment prices will be readily
available. People will not have to go to great lengths to compare prices,
providing a measure of convenience. In contrast, Hayek proposes that the
price system forms an analog of Wells’s World Brain.

How much information do prices really offer? Even before Hayek,
many critics had already pointed out that prices could only reflect partial
information.

Indeed, many of the most important aspects of our existence fall out-
side the price equation. For example, clean air and safe water are ex-
cluded from the balance sheet. In addition, the price structure has no way
of adequately taking the future into account. Hayek’s theory is better
suited to understanding the role of the future than is conventional eco-
nomics, but it too falls woefully short.
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The most egregious error of Hayek’s theory of information consists in
his naive faith that prices necessarily convey real information. All too of-
ten, prices reflect what we will call later in this chapter “pseudo-informa-
tion.” Hayek ignores all shortcomings of the market. Instead, following
Adam Smith’s two-centuries-old metaphor of the invisible hand, Hayek
blissfully presumes that the price system, together with self-interest, nec-
essarily will lead profit-maximizing firms to act in the public interest.

Notwithstanding Hayek’s faith in the market, prices do not convey in-
formation that leads firms to serve social needs. Instead, they create a dis-
torted picture of society to which firms must conform in order to
maximize profits. Economists have long known that such distortions can
occur, but they refer to these distortions as “externalities.” This terminol-
ogy is important since it reflects economists’ conviction that such distur-
bances are a minor concern rather than a pervasive phenomenon.

Despite his enormous sophistication, Hayek never raised the possibil-
ity that the price structure could convey anything but information that
would be valuable to society. In reality, because of the shortcomings in the
price structure, prices ultimately communicate to firms that they should
benefit by imposing costs on the rest of society.

Hayek's Unconscious Concession

These distortions in prices can wreak havoc in an economy, but the eco-
nomic literature offers few glimpses into the pervasive shortcomings of
the market. Despite his unwavering faith in the price system, Hayek him-
self provides one such clue about how the price system can lead us astray.
In his classic, The Pure Theory of Capital, he noted that small changes in
the interest rate could lead to substantial changes in the organization of
production (Hayek 1941, p. 293).

Hayek’s observation is extraordinarily important. The same reasoning
also holds true, not just for interest rates, but for any price of any input.
Even a small error can cause a large response. These changes, in turn, can
have enormous ramifications,

Barry Commoner illustrates this point very dramatically with his com-
parison of the environmental effects of soaps and detergents (Commoner
1981, pp. 153-8). Both products serve similar purposes, vet, according to
Commoner, detergents have serious environmental impacts, while soaps
are relatively benign. A relatively small cost differential sufficed to make
detergents more attractive than soaps, despite the substantial environ-
mental drawbacks of detergents.
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fact that small changes in price can lead to dramatically different out-
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comes? The answer, I suspect, lies in the fact that this phenomenon allows

In reality, capital is far from homogeneous. The displacement of soap by
detergent suggests that small changes in price can lead to the adoption of

i ] for the economy to behave irrationally—a possibility that most econo-

mists exclude from consideration.

Instead, Hayek insists that markets are rational, while government
policies are necessarily destructive. Why, then, does Hayek allow interest
rates to introduce an element of irrationality? Not being privy to Hayek’s
motives, I can only make suggestions. First, Hayek took many of his ideas
about economic fluctuations from the Swedish economist, Knut Wicksell,

an entirely new production method or a new product.

Here we come to a serious problem. Once the economy makes a
wrong choice, often it is virtually irreversible. Let me explain. Suppose a
small change in prices causes a new industry to displace another one. Af-
ter a while, society may realize that the resulting problems, such as pollu-
tion, outweigh any cost saving. Or alternatively, the price changes that

originally caused the establishment of the new industry may have been
temporary.

Once prices revert to their initial configuration, a return to the old
methods might be uneconomical. Perhaps the industries that initially sup-
plied the old industry have disappeared or the industry has sunk huge in-
vestments into the new industry. In such conditions, reestablishing the old
methods may no longer be feasible, even though the original establish-
ment of the new industry was a mistake. Economists now refer to the ir-
reversibility of technique as a lock-in phenomenon (Arthur 1989).

For example, widespread use of pesticides a few decades ago was a
mistake. If pesticides were to have been used at all, they should have been
part of what has been called a “strategy of integrated pest management.”
) This technique combines biological control of pests with selective use of
pesticides. Today, unfortunately, integrated pest management is far more
expensive than it might have otherwise been because the pesticides have
eliminated so many of the beneficial insects that otherwise could have
kept the pests in check (Cowan and Gunby 1996).

The most famous example of lock-in is the keyboard for typewriters
and computers, although the cause was not a price anomaly, but a techni-
cal deficiency. Early typewriters tended to jam up when one keystroke fol-
lowed another too rapidly. To remedy this problem, the companies
designed a keyboard with letters purposely arranged to slow down typ-
ing. As typewriter technology improved, August Dvorak proposed a key-
board arrangement to speed up typing.

The Dvorak keyboard has never been widely adapted, although a
number of tests have demonstrated its efficiency. It even appears to have
the advantage of lessening the danger of carpal tunnel syndrome (David
1985 and Tenenbaum 1996). The cost of converting to the new Dvorak
keyboard would include the training of new typists. If a company trained
a Dvorak typist, the company had no guarantees that he or she would
stay with the firm rather than seek a higher wage elsewhere. What if

who was a social reformer. Wicksell put great emphasis on the banking
system’s tendency to set interest rates at an improper level. Second, Hayek
may well have attributed the irrational interest rates to government regu-
Wit lation rather than to the entrepreneurial instincts of bankers.

In any case, Hayek did not seem to give any indication that he was

‘ ‘ conceding anything by allowing errors in the interest rate to occur.
i Nonetheless, these errors can lead otherwise rational employers to em-

ploy too much or too little labor. Since the improper interest rate will af-

fect virtually all employers, investing in too many or too few capital |

‘w goods can lead to periods of heightened economic activity followed by pe-
| riods of depression.

Hayek’s understanding of capital goods prevents him from recogniz-
ing the full effect of these economic fluctuations. For Hayek, all capital
goods are homogeneous, except that they differ according to whether
i they are made by direct or roundabout methods. Rather than define the

‘ notion of roundaboutness, let me give a simple example. Suppose you

want to dig a bunch of holes in the ground. You can approach the task di-
! rectly by clawing at the soil with your fingers or you can take an indirect
il approach by first fashioning a shovel.
“ Hayek seems to give no thought to how roundaboutness affects ad-
“ | justments after a recession. As a result, we can say that, in the context of
i this discussion, Hayek’s capital goods are homogeneous without qualifi-
i IE cation. Thus, if capitalists make a mistake, a recession can correct it
it within a short period of time. In the long run, Hayek thought that the
‘ ‘; economy would return to the optimal course despite these errors.

‘ Once we allow that capital goods are not homogeneous and that other
prices besides the interest rate can induce firms to invest in inappropriate
| plant and equipment, Hayek’s theory seems to undercut the basis of his
faith in the price system.
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some typists could not adjust to the new keyboard? Having both tradi-
tional and Dvorak keyboards side by side might cause confusion. In short,
inertia ruled out the new, but superior technology.

A few defenders of laissez-faire have challenged some of the most fa-
mous studies of lock-in. Unlike Hayek, those who challenge the idea of a
lock-in do not pretend that capital goods differ only in their degree of
roundaboutness. They acknowledge differences in technology. They insist
that irrational lock-ins will never occur since they assume that the mar-
kets will automatically select the best technology.

Most of the critical response to the theory of lock-in reflects a fear that
the theory of lock-in idea might lend justification to government interfer-
ence in the economy (Jenkins 1996; Liebowitz and Margolis 1990). This
consideration has guaranteed a highly critical response to the theory of
the lock-in from some quarters.

Presumably with his strong antagonism toward government regula-
tion, Hayek would throw his lot in with those who are skeptical of the
idea of a technology lock-in, even though he assumed away the problem
in his work by treating all capital, and thus all technology, as virtually
identical.

In a sense, Hayek had engaged in a theory of the lock-in. For example,
in the debates on economic planning, which led to Hayek’s theory, Mau-
rice Dobb criticized Hayek for this particular failure (Adaman and Devine
1996).

Nonetheless, I think that everyone must agree that, when a distorted
price signal becomes embodied in an expensive machine or an entire fac-
tory, the consequences will be relatively long lasting. At one point, Hayek
even noted that “the equipment of a particular firm is always determined
by historical accident” (Hayek 1946, p. 101).

At one point, in discussing natural phenomena, such as the formation
of galaxies, Hayek seemed to understand that history, including the his-
tory of mistakes, matters. He wrote:

The existence of such structures may in fact depend not only on that
environment, but also on the existence in the past of many other envi-
ronments, indeed on a definite sequence of such environments which
have succeeded in that order only once in the history of the universe.
(Hayek 1967a, p. 75)

However, neither in his debates over planning nor in his discussion of eco-
nomic fluctuations did Hayek ever confront the problem of investment in
long-lived capital goods. Nobody, to my knowledge, has been able to
demonstrate how markets can generate information accurate enough to
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prevent firms or even entire industries from investing in inappropriate
technologies. Hayek, to his credit, unlike many modern economists, never
said that markets would virtually instantaneously reach an equilibrium
(Hayek 1967a). The likelihood of a long-lasting technological lock-in,
however, constitutes a serious problem for anyone who wants to believe
that competitive processes by themselves generate adequate information.

The Complexity of Prices

Even if we ignore the lock-in process, Hayek’s notion of the price system
as a means of communication suffers from a number of problems. To be-
gin with, Hayek never noticed that, rather than serving as a public infor-
mation signal, large portions of the price system are shrouded in secrecy.
After all, as Oskar Morgenstern, an economist from Hayek’s own circle,
once noted, the listed price often differs from the actual price, which is
commonly a closely guarded secret between the buyer and the seller
(Morgenstern 1963, p. 19). In addition, sellers oftentimes give their most
desirable customers secret rebates (Morgenstern 1963).

If price were the only consideration for a buyer, then prices would not
vary from dealer to dealer, as Mill and Stigler noted. Of course, well-in-
formed buyers of iron ore must go well beyond considerations of mere
price in finding the best bargain. Hidden within the price may be a num-
ber of nonpublic side agreements. As a result, price often conveys a lim-
ited amount of information, especially in the case of producers’ goods.
According to Galbraith, “More often the firm has an infinitely compli-
cated schedule for all of the models, grades, styles, and specifications that
comprise its offering. (Galbraith 1967, p. 194)

For example:

A price of, say, iron ore becomes not merely $4.60 a ton but $4.60 per
gross long ton of 2,240 pounds of Mesaba Bessemer containing exactly
51.5% iron and 0.045% phosphorous, with specified premiums for
ore with a lower iron content or a higher phosphorous content; sam-
ples to be drawn and analyzed by a specified chemist at Cleveland, the
cost being divided equally between seller and buyer. (Cox 1946, p. 37)

Even in the case of familiar objects, the interpretation of price is far from
straightforward. Take the case of the lowly candy bar. By the late 1950s,
the going price was five cents. By 1983, it had risen to thirty-five cents.
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The manufacturers did all they could to confuse consumers while they
raised the price in a series of small five-cent increments. For example:

. . . each increase was disguised by making the bar larger at the same
time—the size of the bar having been gradually decreased since the time
of the last price rise. . . . Moreover manufacturers, one assumes deliber-
ately, make size difficult to assess by making the wrappers larger than
the bars inside, and by using a variety of shapes. (Slawson 1981, p. 51)

Thus, prices by themselves give us only partial information. Frequently, in
* such cases, “Price does not speak in isolation but only in contracts that
pose hazards and the associated safeguards” (Williamson 1993, p. 105).

As the center of gravity in our economy shifts away from products,
such as iron ore, to more complex commodities, such as information,
prices will necessarily be an even less appropriate source of guidance.
Surely, this assertion will come as no surprise to anybody who has tried to
sort through the bewildering array of long distance phone plans.

With the increasing complexity of contracts, we can expect to see the
courts called upon more and more to sort out the rights and obligations
of the different parties to the contracts. In the process, the state will be-
come ever more intrusive. In this respect, Hobbes’s observation about the
necessity of “Feare of the consequence of breaking their word” seems to
be more fitting than Hayek’s utopian understanding of the price system.

Prices and Personal Actions

The price system is not a particularly efficient method of communicating
information for another reason—because we often lack adequate infor-
mation to make an informed decision. Hayek, of course, denied this
proposition. He insisted, “It is only through the process of competition
that the facts will be discovered” (Hayek 1946, p. 96). He continued:

The function of competition is . . . to teach us who will serve us well;
which grocer or travel agency, which department store or hotel, which
doctor or solicitor, we can expect to provide the most satisfactory solu-
tion for whatever particular personal problem we may have to face.
{Hayek 1946, p. 97)

How, then, are we to know which doctor will “provide the most satisfac-
tory solution?” Suppose a loved one is in need of medical attention.
Would you be well advised to shop around to find the cheapest surgeon?

Markets and Informational Efficiency 17

Absolutely not! None of us wants to face the surgical equivalent of one of
Akerlof’s lemons.

How do we recognize a lemon? The services of the surgeon obviously
have far more intangibles than the iron ore that Cox discussed. Few peo-
ple without medical training have the ability to discern which surgeon is
most capable.

So, we are left to rely on the surgeon’s reputation within the circle of
people who will give us a recommendation, even though these people
might be just as ill informed as we are.

People might try another strategy for seeking out the best surgeon. If
prices really communicate information, the most expensive surgeon might
be the best. Lacking full information about products, such as surgical ser-
vices, we might think that the surgeon who charges the most must be the
best. A low price might indicate a surgical lemon.

This sort of reasoning was fairly common in the software market be-
fore some of the industry giants had established their now solid reputa-
tions. At the time, Robert Lefkowitz, analyst for Infocorp of Cupertino,
California, observed that in the computer industry, “List price is more a
statement of position rather than an economic decision” (Ranney 1985).
According to another industry source, “It’s similar to using a consultant.
If you are paying two consultants $2.50 an hour and $1,000 a day re-
spectively, whose advice are you going to trust more?” (Judis 1986).

For example, Philippe Kahn, President and CEO of Borland, after
tripling the cost of a piece of software, explained, “The product is so pow-
erful that we were told its low price was hurting its credibility” (Flynn
1987). Similarly, Automated Reasoning Technologies of Eugene, Oregon
sold a large collection of templates to run with Lotus 1-2-3. It initially
priced its program at $59. Despite good reviews it did not sell well. At
$89, sales went up. At $200 it was even more successful. The company
concluded, “Setting a price too low can tarnish the image of a product”
(Reid and Hume 1988).

Tibor Scitovsky first described a similar phenomenon in 1945. He observed:

The habit of judging quality by price, however, is not necessarily irra-
tional. It merely implies a belief that price is determined by the compet-
itive interplay of the rational forces of supply and demand. (Scitovsky
1945, p. 100; see also Stiglitz 1987, p. 3)

Scitovsky went beyond this line of thought. He noted,

The situation is different in markets where new models or new brands
are frequently introduced. A new commodity has no traditional price,
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no past reputation; its quality, therefore, is likely to be appraised partly
or wholly on the basis of its present price. (Scitovsky 1945, p. 101)

More recently, Sanford Grossman tried to cast this attempt to learn from
prices in a more abstract form:

[Olne is learning from prices what other people know, and that infor-
mation is conceivably useful in formulating one’s own tastes. At its
simplest, this concerns the direct utility that one will obtain from con-
sumption of a good. For example, if one sees that car X retails for more
than car Y, then one may infer that car X is worth more to oneself, be-
cause one suspects that others have experience with this car. (Grossman
1981, p. 115)

Here again we encounter the same limitations with the price system.
Rather than providing clear signals to guide our behavior, the price system
is often a misleading form of communication. We are often left second-
guessing the price system rather than following clear and unambiguous di-
rections.

Sherlock Holmes, Dr. Moriarity, and the Price System

Oskar Morgenstern tells a wonderful story that illustrates how such
second-guessing can make the price system go haywire:

Sherlock Holmes, pursued by his opponent, Moriarity, leaves London
for Dover. The train stops at a station on the way, and he alights there
rather than travelling on to Dover. He has seen Moriarity at the rail-
way station, recognizing that he is very clever and expects that Moriar-
ity will take a faster special train in order to catch him in Dover.
Holmes’ anticipation turns out to be correct. But what if Moriarity had
been still more clever, had estimated Holmes’ mental abilities better
and had foreseen his actions accordingly? Then, obviously, he would
have travelled to the intermediate station. Holmes, again, would have
had to calculate that, and he himself would have decided to go on to
Dover. Whereupon, Moriarity would again have “reacted” differently.
Because of so much thinking they might not have been able to act at all
or the intellectually weaker of the two would have surrendered to the
other in Victoria Station, since the whole flight would have become un-
necessary. (Morgenstern 1935, pp. 173-4)

Morgenstern continued, “Always there is exhibited an endless chain of
reciprocally conjectural reactions and counter-reactions. This chain can
never be broken” (Morgenstern 1935, p. 174).
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For example, just imagine that the newspaper accidentally reports a
small increase in the price of a commodity. I may take this information to
be a sign that other speculators are jumping into the market because they
have some information concerning a future event. I then make a move on
the market in the hopes of sharing in some of their profit.

Other traders see the effect of my actions and might follow suit, lead-
ing to a madcap cascade of speculation. For this reason, the information
that the price system supposedly conveys can easily become contami-
nated. We can watch these information cascades in action every time a
small bit of information sends the stock market, the bond market, or the
foreign exchange market on a wild romp. The consequences of such be-
havior can be an increase in unemployment and poverty; yet, these price
signals represent the basis upon which market fanatics would have us
base our lives.

Alasdair Maclntyre referred to this class of problems, such as Holmes
and Moriarity faced, as “indefinite reflexivity” (Maclntyre 1984, p. 97).
Unlike Morgenstern, he noted a further complication with the price sys-
tem: Participants will attempt to break the chain of reaction and counter-
action by intentional misdirection. In this effort,

.. . each actor [will endeavor] to maximize the imperfection of the in-
formation of certain other actors at the same time as he improves his
own. . .. [A] condition of success at misinforming other actors is likely
to be the successful production of false impressions in external ob-
servers too. . . . But if I am right the conditions of success include the
ability to deceive successfully and hence it is the defeated whom we are
more likely to be able to understand and it is those who are going to be
defeated whose behavior we are more likely to be able to predict.
(Maclntyre 1984, pp. 97-8)

Market and the Destruction of Information

Hayek’s theory suffers from still another serious deficiency. His under-
standing of the price system pays no attention whatsoever to the class
structure of society. In particular, as Alanson Minkler pointed out,
Hayek’s system of dispersed knowledge seems only to take account of the
entrepreneurs’ or perhaps the consumers’ information. The dispersed
knowledge of workers falls from Hayek’s picture altogether.

Although Hayek may correctly reflect management’s perspective, his
perspective is incomplete, to say the least. As we have already seen, man-
agement has made a concerted effort to wrest informational control from
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workers. Nonetheless, management has only partially succeeded. Given
the importance of workers’ admittedly diminished dispersed knowledge,
management cannot presume to manage effectively from above without
taking advantage of workers’ knowledge (Minkler 1993). Even so, man-
agement resists acknowledging, let alone promoting, the workers’ infor-
mation. We have already taken note of the length to which management
will even go to undermine workers’ information.

Shoshana Zuboff offers some further insight into this behavior. She
describes the experience of a paper mill, where management made infor-
mation public to take advantage of labor’s potential intellectual contribu-
tion. Unfortunately, from the perspective of management, the experiment
worked all too well. She reports:

The plant manager hoped that making the information from the
Overview System common knowledge would be healthy. Workers
could use it to monitor management as well. (Zuboff 1988, p. 346)

The common knowledge base reduced interpersonal bickering because
it gave an objective basis for judgement. (Zuboff 1988, p. 347)

The same manager was fearful about the divisional information sys-
tem. “Right now, I have some flexibility in terms of deciding what data
they see, when they see it, and how it is presented. If I lose control over
that, it is an important piece of my job over which I will have less con-
trol.” (Zuboff 1988, p. 339]

Naturally, management discontinued this inconvenient information system.
In addition, I should mention that business goes to great lengths to
maintain secrecy. As Thorstein Veblen observed many years ago, “Secrecy
and mystification may be ‘good for trade,” but they are altogether bad for
industry. . . . A trade secret is a ‘business proposition’ and may be prof-
itable to its keeper [but not necessarily for society as a whole]” (Veblen
1923, p. 269). After all, information expands through use, not secrecy.

Finally, firms will act in ways to limit the information available to their
competitors, just as students sometimes rip out the critical pages in library
books to impede their rivals from studying (Stiglitz 1995, p. 115). This
behavior reinforces the tendency of competitive markets to breed secrecy
and foster the intentional creation of misinformation.

Hayek never acknowledged that markets could be antithetical to in-
formation. He never seemed to realize that corporations attempt to mini-
mize, not foster, workers’ information. Nor did he ever seem to take note
of the destructive nature of secrecy. For Hayek, what goes on within the
firm is of no consequence so far as society is concerned. Thus, he never
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bothered to address the loss of information associated with trade secrecy.
He blithely assumed that all necessary information was revealed in the
listed price.

Public Benefits of Private Information

Hayek’s idea about the market suffers from a far more serious defect.
We should not judge the market by its ability to process existing infor-
mation without considering how capitalism limits information by keep-
ing it private.

Within Hayek’s framework, a market economy, the public only sees
information insofar as it appears in the public price structure. For exam-
ple, suppose that I employ a weather forecaster who is able to learn that
the wheat crop next year will be short because of some abnormal weather
pattern she alone has been able to foresee. As I bid up the future price of
wheat, other speculators, as well as the public at large, can infer that “the
market believes” that supply will fall short of demand next year at current
prices.

Society cannot reap anywhere near the full benefits of that informa-
tion. It is too late for the farmers to plant more crops. People whose wel-
fare might depend on the weather do not know whether the price is going
up because people may be planning to eat more wheat or because of an
impending change in the weather pattern. My private information has al-
lowed me to win over my rivals in the wheat futures market, but little, if
any, public benefit will flow from this information.

If prices did fully reveal information, then neither my fellow specula-
tors nor I would employ weather forecasters. As soon as one of my rivals
began to bid up the price of a commodity, I would have information as
good as he had.

Of course, firms realize that prices alone do not convey anywhere near
full information about a market. They go to great lengths in attempts to
obtain information about their competitors’ strategic plans.

Prices and Uncertainty

Hayek’s metaphor of the price system as an array of gauges that provides
decision-makers accurate information about economic conditions is clever,
but misleading. Even if prices could give us somewhat accurate information
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about current conditions, as the lock-in phenomenon reminds us, long-
term investments will only pay for themselves in the future. Consequently,
knowledge about current conditions is insufficient for making a decision
about investing in long-lived capital goods. If prices somehow gave us all
the information that we needed, then the investment houses would be
foolish to pay for their private weather forecasts to give them an edge in
their speculation.

So long as future economic conditions remain in doubt, speculators
will bid prices up or down. Someone looking at the price structure would
have no way to know for certain the relative importance of real economic
conditions compared to the influence of speculators.

If speculation were an important factor in setting prices, Hayek’s jus-
tification of the price system would fall apart. Investors would be fre-
quently misled, causing great economic inefficiency.

We should not be surprised that conservative economists, such as
Hayek, typically rule out the possibility that speculation could distort the
price system. To support this position, they have invented ingenious argu-
ments to supposedly “prove” that speculation causes price stability rather
than instability (Friedman 1953}, but the fact remains that speculation is
destabilizing. Conservatives generally blame price instability on labor’s
demands for higher wages and on central bankers who allow money to be
loose enough to allow labor to succeed in winning higher wages. Their
preferred economic policies keep money tight and wages low.

Rather than seeing a danger of price uncertainty due to speculation,
Hayek abhorred the price stability associated with economic planning or
even government price controls. Such policies deprived the price system of
the flexibility needed to provide necessary information.

In truth, while government-imposed price stability can introduce an
element of irrationality, it can also create an atmosphere more conducive
to rational decision making. As John Kenneth Galbraith once observed:

Stable prices reflect, in part, the need for security against price compe-
tition. . . . Price stability also serves the purposes of industrial planning.
Prices being fixed, they are predictable over a substantial period of
time. And since one firm’s prices are another’s costs so costs are also
predictable. Thus on the one hand stable prices facilitate control and
minimize the risk of a price collapse that could jeopardize earnings.
(Galbraith 1967, p. 194)

In other words, investment depends upon a certain degree of predictabil-
ity. My firm’s investment will depend in part on what we expect to hap-
pen in your industry. Your industry’s plans, in turn, will have to take some
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other industries into account. If prices are jumping all over the place, in-
vestment decisions become more difficult. Thus, price uncertainty harms
business as well as society at large.

Information and the Bond Market

Let us turn to still another problem with Hayek’s theory of how prices re-
veal information. Information is, of course, an important element of all
societies, but an obvious complication clouds Hayek’s attempt to justify
markets on the grounds of their supposed ability to utilize information
optimally: Not all markets are alike; nor are the circumstances in which
they operate. Different economic conditions can require very different
methods of production and, more relevantly, radically different types of
organization, which use information in differing ways.

For example, even before Hayek developed his theory, John Maynard
Keynes took note of the central role of the bond (Keynes 1927, p. 643).
Here is a widely traded financial instrument that has an enormous influ-
ence on the economy as a whole.

In an apparently lighthearted scene in the documentary film about Bil}
Clinton’s first presidential race, The War Room, Clinton’s chief political
advisor, James Carville, describes his previous ambition to be reborn as a
king or as the Pope. He remarks that, now that he has become wiser, he
would rather be reborn as “The Bond Market™ because today the bond
market reigns supreme.

In today’s political environment, no elected leader can afford to defy
the bond market. Should anyone try to put legislation in place that would
upset the bond market, huge sums of money would flee the land, seeking
refuge in other countries with a more congenial bond market. In this
sense, the bond market might be the most important market in our econ-
omy today.

For Keynes, the bond represented the price of nonliquid assets in gen-
eral (Keynes 1931, p. 366). Keynes’s bond prices set the tone for interest
rates. Interest rates, in turn, exert an enormous influence on people de-
ciding whether to build a new house or sink money into a new venture. In
fact, many economists (wrongly) believe that interest rates are a primary
influence on new investment.

In a sense, bond prices are relatively straightforward. When you buy a
bond, you get back the principal plus predetermined dividends, so long as
the issuing agency remains solvent. Ordinarily, you may either hold the
bond and collect the dividends or sell it.
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Given the enormous influence of the bond market, the sort of eco-
nomic efficiency that Hayek envisioned would be all but impossible with
an inadequate informational basis for the bond market. In all fairness,
Hayek, unlike many modern economists, did not believe that a market
economy could achieve absolute perfection. Even so, an irrational bond
market does enormous damage to an economy.

Hayek clearly understood that economic theory would be of little use
in getting a handle on such markets. He observed,

So far as I know, no economist has yet succeeded in using his knowl-
edge of theory to make a fortune by a prediction of future prices. (This
applies even to Lord Keynes who is sometimes thought to have done
so. But so long as he speculated in the field in which one might have
thought that his theoretical knowledge would have helped him, namely
in foreign exchange, he lost more than he possessed; and only later,
when he turned to speculation in commodities where admittedly his
theoretical knowledge was of no use to him, did he succeed in acquir-
ing a substantial fortune.) (Hayek 1967b, p. 262)

Ignoring the relative price movements of different high quality bonds, the
“unorganized knowledge” so dear to Hayek is of little value in the bond
market unless we torture our definition of unorganized knowledge to
imagine bond dealers whose market specific knowledge includes a rela-
tively full understanding of the state of the economy as a whole and its fu-
ture prospects over the next few decades. To do so would discredit
Hayek’s theory since that sort of knowledge is exactly the type of infor-
mation that Hayek insisted would necessarily elude an economic planner.

What advantage, then, would pure traders have over economists, be-
sides being unburdened with unnecessary theory? Just think about the
kind of “unorganized knowledge” that bond traders would require. Keep
in mind that bond prices vary according to estimates of the future course
of the economy over a span of decades.

What sort of traders, then, could bring sufficient knowledge to this
market? These traders would have to have good information about all as-
pects of the economy over the next decades.

The Pseudo-Rationality of Pseudo-Information

In conclusion, we have seen that prices, unfortunately, are dangerously mis-
leading indicators of the social good. No wonder Makato Itoh concluded,
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A market does not directly reveal information about the intentions, de-
sires and values of its participants, but transmits information solely
about the outcome of decisions taken in the dark. . . . Information
flows are very fragmented, and information-gathering activities are
both duplicated and wasteful. (Itoh 1995, p. 123)

Itoh could have gone much further. He could have added that the price
system puts a positive economic value on behavior that is socially irre-
sponsible. For example, the profit-maximizing head of a tobacco firm has
every reason to want to hook children on nicotine.

Moreover, prices include much pseudo-information. By pseudo-infor-
mation, I mean that set of information that has relevance only within the
context of the price structure.

Let me give a concrete example. When making an important decision,
the head of a major corporation will almost certainly take the present or
future value of the corporation’s stock into account. Yet the stock price
has meaning only within the context of the price system.

Nonetheless, society devotes enormous energies to “learning” about the
stock market, even though much of this effort is only slightly more scientific
than the quest to discover the means to predict future lottery numbers.

Just consider again the explosion in the quantity of transactions in the
stock market. In 1960, 766 million shares were traded on the New York
Stock Exchange. In 1987, 900 million shares changed hands in the average
week. More shares were traded on the lowest volume day in 1987 than in
any month in 1960. More shares were traded in the first 15 minutes of 19
and 20 October 1987 than in any week in 1960 (Summers and Summers
1989).

The stock market represents a relatively small share of the entire uni-
verse of financial speculation. For example, besides stocks, speculators
buy and sell derivative securities, such as stock futures, which provide the
rights to buy or sell stocks at a set price at a specified time in the future.
Organized markets in such derivative securities did not even exist in
1970. Today, the value of trades in stock futures exceeds that of the trades
in stocks themselves. Trade in the New York Stock Exchange averages less
than $10 billion per day; government bonds, $25 billion; daily trade in
foreign exchange averages more than $235 billion. Trade in index options
equals that of stock futures (Summers and Summers 1989).

Other assets let speculators bet on the future price of pork bellies, heat-
ing oil, or foreign currencies. Nobody knows how much all these transac-
tions cost. Some indicators do exist for the stock market. For example, the
combined receipts of firms on the New York Stock Exchange was $53 bil-
lion in 1987—an enormous sum considering that the total income for the
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entire corporate sector in the United States was only $310.4 billion.
Besides these direct costs, corporations whose stock is traded in organized
markets devote much time and energy to efforts to influence the markets.
For example, chief executive officers of major corporations commonly
spend a week or more each quarter just telling their corporate story to se-
curity analysts. In addition, both individuals and firms spend a great num-
ber of resources monitoring their portfolios, acquiring information about
securities or making investment decisions. If these supplementary costs are
one-half as much as direct payments to security firms, then the cost of op-
erating the securities markets was greater than $75 billion (Summers and
Summers 1989).

What are the benefits that the stock market confers on society as a
whole, not just those who profit from the market? We know that the
stock market does relatively little to raise money to finance investment.
Since most stock market trades merely involve one speculator selling to
another, most of the stock market activity merely redistributes wealth
from one party to another.

Even if some people could develop information that would provide
you with foreknowledge about outcomes on the stock market or at horse
races, this information would provide no social advantage. It would
merely allow you to prosper at the expense of other people (Hirshleifer
1971). Certainly, channelling a fraction of the resources now devoted to
stock market activities to more productive ends could provide consider-
able benefit to society.

Some formal economic models suggest that the stock market may give
a signal to a bank that a particular corporation is a risky borrower, but I
remain unconvinced that banks rely on this sort of information very heav-
ily. Instead, the stock market churns out a flood of pseudo-information
that has no social benefit.

The rhetoric of an information age conveys a sense of rationality. Af-
ter all, what can be more rational than to use information? In reality,
pseudo-information drives the economy. Since financial calculations are
uppermost, stock markets and bond markets, rather than human needs,
set our priorities. No political leader dares to defy the sentiments of the
market.

Upon reflection, Carville’s seemingly lighthearted remark about the
bond market reveals a chilling truth about the utter absurdity of the logic
of the information age, in which pseudo-information drives out informa-
tion proper. A bond trader can only be rational within the confines of the
bond market. A bond market puts no stock in human sufferings. It totally
discounts the importance of cultivating the human potential. Bond
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traders merely try to get a jump on other bond traders in anticipating the
future course of bond prices.

Somehow, we have come to put our faith in the preposterous logic of
these financial markets while the environment, which represents true
wealth, rapidly degrades.

Adam Smith's Hamburger

Economists base their faith in the rationality of pseudo-information on
the simplistic logic of Adam Smith’s invisible hand. You may recall
Smith’s famous assertion:

It is not from the benevolence of the butcher, the brewer, or the baker
that we expect our dinner, but from their regard to their own interest.
We address ourselves, not to their humanity but to their self-love, and
never talk to them of our own necessities but of their advantages.
(Smith 1776, 1.ii.2, pp. 26-7)

In a small, self-contained village based on traditional handicrafts, where
ownership of capital is relatively equally distributed, Smith’s invisible
hand might operate relatively efficiently. In a global economy where com-
plex technology is everywhere, the invisible hand is more likely to do
harm than good.

Before we fault Smith too much for a naive understanding of the
world, we should recognize that his discussion of the butcher turned out,
at least in one sense, to be remarkably prescient. What industry, besides
perhaps Hollywood, has done more to expand the scope of markets into
far flung regions of the world than the fast food industry, best symbolized
by the Big Mac? One recent book is devoted to the theme of “The Mc-
Donaldization of Society” (Ritzer 1996).

The London magazine, The Economist, has even chosen the cost of a
Big Mac as a measure of international prices (see Pakko and Pollard
1996). Another study used Big Mac prices to predict movements in the
foreign currency markets (Cumby 1996).

But then what does a Big Mac really cost? The fast-food industry is no-
torious for paying its workers in the United States at or near the lowest le-
gal standard, and then applying its enormous political muscle to keep that
standard as low as possible. Here we have an industry that minimizes the
human element in work by specifying the preparation of the food down
to the tiniest detail. No room for learning by doing here.
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In addition, the industry tries to minimize its labor costs by using an
enormous quantity of packaging. The production of this stuff requires the
destruction of forests and the depletion of our stocks of fossil fuels. In the
end, the packaging either ends up as litter and/or trash. This packaging
then fills up our landfills as garbage or in our lungs as pollution, if it is in-
cinerated. We might also ask how much the fast food industry contributes
to the excessive dependence on the automobile, with its associated costs
in terms of death and pollution.

Many of the hamburgers come from cows that graze in recently
cleared rain forests, thereby contributing to serious environmental degra-
dation, including global warming. With the increase of global warming,
tropical diseases move into more temperate areas. Then we must not for-
get to factor in the health cost of the high-fat, high-salt diet that the fast-
food industry offers.

Only by ignoring these, and many other associated costs, can we cal-
culate that Adam Smith’s hamburger is a cheap and rational menu. But
then, Professor Smith already told us that the butcher was not acting out
of benevolence.

Information and the Environment

Much of the rhetoric of the information age seems to lend support to the
notion of informational alchemy, whereby business magically “trans-
forms signals into commodities by processing knowledge” (Castells 1996,
p. 172). Alas, despite the obvious usefulness of information, to the best of
my knowledge, information cannot yet adequately substitute for food,
clothing, or shelter. Nature still remains the foundation of our standard of
living.

True, modern informational technology can potentially help to protect
our ecological wealth by allowing us to reduce some significant environ-
mental impacts. Today, we can communicate over long distances, eliminat-
ing the need to commute. By carefully monitoring production processes,
computers can reduce the use of energy or the emission of pollutants.

Unfortunately, the environmental ledger of high technology has two
sides. For example, the production of computers entails a significant en-
vironmental cost. For example, in the process of making computer chips,
workers are exposed to arsine, phosphine, diborane, and chlorine (Hays
1989, p. 64). The occupational illness rate for semiconductor workers is
triple that of manufacturing workers as a whole. Electronics workers ex-
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perience job-related illnesses at twice the general manufacturing rate
(Hays 1989, p. 65; citing LaDou 1984).

Comparing both sides of the ledger, what do we find? Toxic emissions
are increasing relative to Gross National Product and relative to manu-
facturing output for the majority of countries. The trends are worse in the
poorer countries as toxic industries relocate to those lands (Hettige, Lu-
cas, and Wheeler 1992). We stand by while our forests shrink and our
farmlands erode or become covered with pavement. Contaminants con-
tinue to pour out into our air and our water.

In the end, we may have to rely on our informational capabilities to
save the resources we have left. Before we can begin that process, we have
to go well beyond the market for guidance.

Le Roi est le Roi: Free Enterprise and Capital Punishment

Markets teach us to turn a blind eye toward the environmental damage
occurring all around us. This defect reflects a far larger problem with
markets in our economy.

Today, pseudo-information takes precedence over real information.
As a result, unmet social needs press in on us from all sides. Business has
no reason to meet these needs unless it can turn a sufficient profit.

Political leaders tell us that we cannot even afford our present level of
government spending on social or environmental programs, let alone
commit enough funds to address these challenges adequately. So we
watch our cities, as well as the global environment, deteriorate. While the
situation worsens daily, nobody steps forward to take responsibility for
this mess.

In earlier times, a king, or as the French would say, le roi, ruled
supreme. He could set priorities and spend money in any way that he saw
fit, no matter how arbitrary. Today, we have a new roi—or we should say,
ROI—which commands our life. This new ROl is an acronym for the Re-
turn on Investment. This ROI, and this ROI alone, now determines what
will or will not be done. Kevin Phillips has summarized this rule of ROI:

Finance has not simply been spreading into every nook and cranny of
economic life: a sizeable portion of the financial sector, electronically
liberated from past constraints, has put aside old concerns with fund-
ing the nation’s long-range industrial future, has divorced itself from
the precarious prospects of Americans who toil in factories, fields, or
even suburban shopping malls, and is simply feeding wherever it can.
(Phillips 1994, p. 81)




130 CLASS WARFARE IN THE INFORMATION AGE

The wild expansion of the domain of this new ROl is far from accidental.
Powerful interest groups, financed largely by great corporations or those
who already have great wealth, have been hard at work reducing the pub-
lic sphere of activity. This attack on the public sphere has taken several
forms. Conservative think tanks dominate the media, spreading the
promise of privatization. Sympathetic politicians underfund public activ-
ities, undermining the ability of the public sector to provide adequate ser-
vices, thereby creating an impression of inefficiency. Finally, in the
absence of public financing of elections, corporations more and more fre-
quently can openly finance the election of those who favor their interest.

Schools, prisons, roads, sanitation, and just about any other sphere of
public activity are on the road to becoming privatized. Public lands are turned
over to private interests who see national treasures merely as sources of tim-
ber or minerals or a place to graze cattle. Public information is turned over to
corporations, who then sell it to the same citizens whose taxes originally paid
for developing the data. Someone once posted a message on the Internet that
is too poignant to let pass just because I cannot remember the source:

The United States has become a place where your neighborhood video
store is still open at midnight, while the library is closed at noon; where
an advertising agency owns more computers and fax machines than it
knows what to do with, while teachers have to wait in line to use a
school’s one functioning copying machine.

The public sphere is subject to the will of the people, albeit only partially
and to a diminishing extent. If we do not appreciate our schools or our
city council, we have the possibility of voting to replace them. We can still
even have some modest influence on the state or federal government.

Corporations, in contrast, are responsible only to their shareholders. Yes,
they are subject to the laws of the nation, but more and more corporations
can rewrite the laws, often through the agency of compliant politicians, who
often allow the corporations themselves to draft the laws that affect them.

The shareholders, to whom the corporations owe their allegiance,
single-mindedly seek out the highest ROI Sometimes a firm can improve
its ROI through a new technology or an organizational innovation. More
typically these days, corporations seek to inflate their ROI by cutting
back. They cut back on wages, pensions, or medical care for their work-
ers. They cut back on measures that will preserve the environment.
Through the politicians whom they hold in tow, they cut back taxes.

The ROI flourishes while society decays. Our willingness to cede more

and more authority to the corporations is tantamount to demanding,
“Off with our heads.”

8

Toward a Real Information Age

Just Another Information Revolution

he accumulation of information is hardly revolutionary. Around 300

B.C. the Egyptian city of Alexandria founded a great library. In ten
years, the library grew to a size of some 200,000 volumes. In about 250
years, it had reached a size of 700,000 volumes (Gore 1976, pp. 155-7).
If we were to credit any time as the period of the true information revolu-
tion, we might do well to select the years following the introduction of the
printing press. According to Neil Postman,

Forty years after Gutenberg converted an old winepress into a printing
machine with movable type, there were presses in 110 cities in six dif-
ferent countries. Fifty years after the press was invented, more than
eight million books had been printed, almost all of them filled with in-
formation that had previously been unavailable to the average person.
(Postman 1992)

Other less revolutionary innovations also seemed to open up new infor-
mational horizons in earlier times. For example, in the sixteenth century,
scientists considered the humble pencil to be a technological wonder that
allowed naturalists to sketch what they saw in the fields (Petroski 1989,
Chapter 5).

Skepticism about the information revolution has history that is just as
long and noble. Postman reminded his readers that in Phaedras, Plato had
Socrates question the value of writing (Postman 1992, p. 3-4). Writing,
worried Socrates, would eliminate the need to develop a good memory
and would give people a false impression of wisdom.

More recently, T. S. Eliot bemoaned the information revolution in the
opening chorus to his play, The Rock:
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Where is the wisdom we have lost in knowledge?
Where is the knowledge we have lost in information? (Eliot 1934, p. 7)

For all the continuity in the accumulation of information, we do seem to
have reached a watershed. Good conservatives, such as Plato or Eliot,
seem to have dreaded progress that might undermine traditional author-
ity. Our modern informational technologies seem to pose no such threat.
Left with no tradition to weaken, our informational technologies seem
sure to make authority stronger than ever.

We Are a Community after Al

Although the new informational technologies strengthen the hierarchical
powers in our society, hierarchical organization is ill suited to take full ad-
vantage of these same technologies. As Shoshana Zuboff wrote, “An in-
formation economy requires . . . a new social contract derived from a new
moral vision” (Zuboff 1993, p. 13). One could read such words as just so
much New Age babble, but to do so would be a mistake. In more concrete
terms, Zuboff is telling us that class relations stand in the way of taking
advantage of the technological potential of the information age.

How exactly, then, does class stand in the way of taking advantage of
the information age? To begin with, a class society sets group against
group.

Like it or not, we do live in a community. The more our population
grows, the less we can avoid affecting each other. True, the affluent do not
have to live cheek to jowl with the downtrodden. They can retreat to the
security of walled compounds guarded by private security forces.

Even so, total separation is impossible. When poverty becomes too ex-
treme for the less fortunate, they avenge their condition in many ways. So-
ciety can usually thwart clumsy attempts to break out of poverty through
illicit means, although some of the poor do manage to advance themselves
through crime. Random violence—even though it usually misses the well
to do—is harder to contain.

Other, less obvious influences pose a far more ominous threat to the
comfortable segments of society. For example, poverty provides an excel-
lent breeding ground for diseases. Today, lethal strains of tuberculosis, re-
sistant to modern antibiotics, are taking hold among the homeless, as well
as among those who find their homes in our rapidly expanding houses of
correction. Eventually, such plagues will break out of their impoverished
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confines and unleash themselves on the same people who now resist
spending public funds on public health.

Even if the affluent could somehow inoculate themselves against the
emerging public health threats, their callous treatment of the poor is fool-
ish, even on the hallowed grounds of fiscal responsibility. To begin with,
we all know that prisons are far more expensive than schools. Even if the
threat of terrible punishment deterred all potential felons from commit-
ting evil deeds, the abandonment of the poor still would not make sense.

Let me explain: Admittedly, all societies have a small number of so-
ciopaths, but most people have a potential to contribute to society as a
whole. As high technology becomes the fulcrum of economic competi-
tiveness, the societies that prosper in the future will be those that do the
best job of educating their citizens—not just the privileged few, but the
great masses of their citizens. Yes, the investment in caring for and edu-
cating children today may not repay itself for a decade or more, but it will
certainly prove to be a sound investment in the long run.

In short, class systems can be self-defeating. We no longer need large
numbers of poor and uneducated workers to do as much grunt work for
the elites. Instead, we need a highly educated work force that can discover
the best way to utilize our scarce resources.

Information and the Obsolescence of Class

Treating information as private property is self-defeating. Although the
lure of profits may induce some individuals to discover new inventions,
property relations will surely stunt the overall inventive process. In truth,
excluding the masses from information serves no broader purpose what-
soever, except for providing a small group with the lion’s share of wealth
and perhaps making elites feel superior to the unwashed masses.

The widest possible distribution of information promotes the learning
process, which in turn improves both the quality and quantity of infor-
mation. The improved pool of information will make possible a better life
for everybody. Each industry will know about the advances made in all
other parts of society.

We need better high school classes and college classes, not social
classes. A class structure prevents us from taking advantage of the poten-
tial of modern technology. We need to be able to tap the brains of all citi-
zens, not just the privileged few with access to good education.

A class structure degrades the quality as well as the quantity of in-
formation. The market system creates incentives to mislead others. The
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resulting mistrust makes our information less reliable. The ensuing con-
fusion is costly to a society in which information supposedly stands at the
center of economic activity. To come anywhere near the promise of an in-
formation society, we need to create institutions that foster creativity in
an atmosphere of trust and cooperation.

While our new technologies call out for a new form of social organi-
zation, as well as a new way of using technology, these new opportunities
will not just fall into our laps. People of good will must band together to
create this new society. Success will not be easy, but then such struggles
can be exhilarating. Even so, we will meet strong resistance from the pow-
ers that be. In their hands, the new technologies will make our task all the
more difficult.

An Anti-Utopian Disclaimer

I do not in any way underestimate the difficulty in making people behave
cooperatively, but I am convinced that an inequitable class structure
makes cooperative behavior even more unlikely. Nor do I believe for a
moment that merely improving the quality or quantity of information will
suddenly make a good life possible for all, but I am certain that an in-
equitable class structure will prevent us from taking anything near the full
advantage of modern information technologies.

While I do not discount the difficulties in taking a new path, I believe
that everybody can agree that our current path is taking us in the wrong
direction. Even those who are enjoying the most economic success express
dissatisfaction with the current state of affairs.

We are experiencing a disastrous deterioration in the quality of our
lives. Crime, environmental degradation, and the disappearance of civil-
ity are readily apparent. Class distinctions make all of these problems
more virulent.

Of course, we cannot wave a magic wand and declare the abolition of
classes. Some would have us believe that we can solve our problems by
calling for a more authoritarian government to impose greater discipline.
Even if we manage to avoid that course, class-consciousness and class be-
havior are ingrained and will take many decades to undo. Despite the dif-
ficulties of making positive changes in our society, given the enormity of
the stakes, we should get on with this business as soon as possible.
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