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Abgract

In the wide and increedng atention for the so-cdled ‘new economy’, two, not necessaily
compdtible, issues meet the eye Frdly, most discussons goply meacro-economic concepts, yet
secondly their generd gigt is that the new economy demands new tools for andyss. In this paper,
the exiging micro-economic tool-kit is searched for theories with which a grip on economics
asociated with digitdized information is possble To tha end we introduce the didinction
between  commodity-information,  informaion-commodities and  informaiontinfrastructure. It
dlows for an gpplication of micro-economic ingghts in various market gructures and their wefare
consequences to the new economy.

Commodity-informetion is likdy to have a benefida effect on coordination issues, and thereby the
potentid to increese wdfae. To fully exploit this potentid, concerns rdaed to the reliability of
information and the confidence in buyers and <Hles have to be dedt with. Information
commodities however, cary the conditions for the rise of naturd monopolies with ther negative
wdfae effects The same is to an even lage extent true for agpects of the information-
infradructure. Maket developments in both categories ae to be kept in check by government
through competition policy, if the great world-wide-wdfare potentid of the new economy is to
meeridize
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1. I ntroduction

Worldwide, there is an interest in what is generdly referred to as ‘the new economy’. It concerns
the economy, as wdl as economics, which rdates to digitd information in the broadest sense of the
word, as well as the hardware and software that deds with it. The new thing about that economics
is that, as a reault of the digitdization of information, its exchange and multiplication can take place
a dose to zero cogs. With that comes that an importantly growing number of people has an ever
better wal or mobile connection to the new infragtructure that is formed by the world-wide-web.
This dlows for a very fad, inexpendgve and extengve trangportation of information. Information
that isincreasingly demanded and supplied.

The economic relevance of these devdopments is large and for now growing. An dready large and
ever expanding economy flourishes on the internet, in which on virtud markets supply and demand
meet. The American research bureau International Data Corporetion, for example, predicts that the
worldwide trade via the internet will amount to some 1600 hillion Euro in three years time, which
compares with the gross naiond product of a country such as Germany. Fadlities as emal will
aso soon no longer be avalable to a smdl group of ‘haves only. According to the American
company Messaging Online, the number of e-mall addresses will surpass the one hillion within two
years from now.

As a result of the growth of the internet, old physcd markets have dready been subdiituted, or are
threetened to be replaced soon. On the other hand, many new markets have emerged, such as the
one for computer hardware, and many new markets will certainly open. With that, the internet is
increesngly regpongble for added vaue, which shows for example in the high vdue that so-cdled
‘dot-com’ firms are given on the Stock Exchanges around the world.

Two of the many things that are written about the subject meet the eye in paticular. Fird, the
goproach taken is generdly a macro-economic one. Tha is the effects on macro-economic
megnitudes such as ndiond product, price levd or employment are discussed. These discussons
are often very optimigic. Nationd products and employment will rise for long periods of time, and
without any inflation to spesk of. Skepss, dthough heard, often concarns semantic issues — is the
new economy new or not new — or earlier euphorica eulogies of amacro-economic neture,

Secondly, it is regularly concluded thet the practice of the new economy demands a reconsderation
of economic theory. Old economic laws no longer goply, for new ones have replaced them.
Companies, it is for example argued, no longer are required to make profits but should drive
indeed a large market shares. It seems ds0 quite generdly accepted that it can be sensble to give
away products for free when necessary. Because traditiona economic relaions and laws no longer
aoply, it seemsjudtified to spesk of ‘new economics.

In some sense these two vidons are a odds. If one is of the opinion that old theory cannot
comprehend new economics, then one cannot support optimism about the effects of the new
economy on welfare on the bass of old theories and measurements. And the other way around does
optimism on the beds of macro-economic ddidics reved a fath in the applicability of the



underlying theory. It is therefore of importance to find a theoretica dructure agpplicable to the
deve opments in the new economy, and from there to consder its blessngs and plagues.

It is cetanly the case tha paticular traditiond indghts such as the exigence of a trade-off
between unemployment and inflation as represented in the Phillips-curve, or measurement methods
based on prices such as inflation-indices, are less solid and rdigble in an economy in which
information increesingly flows agangt decreesng cods The latter corresponds to the paradox on
the nationd product in heaven and in hdl. In heaven, there is no scarcity. All commodities are
avalable in aundance. Consequently, dl prices, and hence the nationd product, are equa to zero.
In hel, on the contrary, there is a need for energy to keep the temperaure aufficiently high. On top
of that, everything is scarce. As a result, dl prices and the nationd product are high. For a
determination of the wdfare difference in heaven and hdl, traditiond meacro-economic methods of
measurement do not goply.

The question we are concerned with here is more modest: in't it possble to use the concepts
developed in economic theory to answer the problem how to efficiently alocate scarce means over
dterndive ends to shed light on the new economy as wel? The discipline in which the dlocaion
issue led to the devdopment of sophisicated modds is micro-economics On the beds of the
dructure of economies, and the behavior of consumers and producers in it, micro-economics
derives conclusons aout socid wefare. The latter is a conggtently defined concept that is not
open to the measurement problems such as associated with the nationd product. Micro-economic
theory seems, therefore, specificaly suited to make datements about the likdy effects of the new
economy. It can sarve to give hands and feet to ether the widespread optimism, or a Skeptical
attitude.

Snce he ealies devdopment, the role of information in underdanding societies has been centrd
in micro-economics The notion of ‘invisble hand associaed with Adam Smith, concarns in
essence the goreed of sufficdent informetion via market prices to meke individudly optimd
decisons socidly optima as wel. A common ingght is that competitive markets leed to prices in
which dl avalable information hes hed full ramificstions. The role of the government in this is a
point of heated debate. It goes without saying, however, that the andyds of the production and
Soread of information is possible with trditiona micro-economic indgghts

Eventudly, the goplicaility of micro-economic theory fdls or stands with the presence of scarcity
in the new economy. After dl, it is the use of scarce means for dterndive ends on which the theory
concludes, it is scardty that determines the prices of commodities and it is the prices of
commodities thet guide the invisble hand. Digitdized informetion after al, can be reproduced and
trangported without loss of qudity and & dose to zero costs be multiplied and trangported. An
unbridled production of information, however, leads to a new type of scarcity, that is the time it
takesto sdect and consume the right information.

Besdes the concept of ‘right information” is rather persond. And it is the technologicd
devdlopments in the new economy that make it possble to offer persondized information. Persond
agoects of information make an unlimited production and transportation sensdess. A more atificia
way to make information scarce condds of obtaining intelectud property rights. The quedtion thet
rises then is to wha extent such rights protect producers of information againg illegd reproduction



of it in the new economy. A last potentid source of scarcdity is that in the carriers of information,
the information-infragtructure.

In this essay, we ae concerned with the consequences that large-scde traffic of digitdized
information can have for the dructure of supply and demand, as well as of competitive processes
and therefore socdd wdfae To tha end, the following section contans a micro-economic
trestment of information and markets that offers a handle for an andyss of the new economy. We
introduce the didinction in information beween commodity-informetion and  information-
commodities. Section 3 andyses the consegquences of increased commodity-informetion in the new
economy. This concans commodity-infformation  on  traditiond commodities as wdl  as
information-commodities. Section 4 discusses the specific economic aspects of  information
commodities Section 5 ocondders the cariers of information dreams the information
infrastructure, and paticulaly severd important consequences of the private production thereof.
Saction 6 condudes with concern for new and specific redtrictive tendenciesin the new economy.

2. I nformation and Commodities

The centra aspect of the new economy is the possihility to reproduce and digribute information at
extreordinary low cogts, with no loss of qudity to gpesk of. The latter is possble because of the
form informetion tekes and the rise of new tdecommunications networks, with the internet as a
prominent example. We use the term information in the broadest sense of the word. Information is
evaything that can be digitdized, that is dl that can be put in a series of zeros and ones The
digitdization of information fadlitates dectronic transportation.  Although digitdization is not
dways feesble — a digitdized dgnd is only a discrete goproximation of an andogous Sgnd — the
cut peeks do only redly bother the hardened record enthusast. Examples of information are
plentiful. We mention sports results in newspapers, magazine articles, computer programs, medica
files and train schedules. And gpart from novels and movies, music isinformetion.

2.1 A Classfication of Information

In order to unravd the influence of information on decisons, it is useful to make a categorization.
The firs and most dementary distinction is that between pure and instrumenta information.> Pure
information is information thet is a direct source of utility, or information thet is directly used as an
input factor in a production process. It is a consumption good or a production factor, that is
theoreticdly didinct from the carier. An example of information as a consumption good is a
movie, but then without the cdnema An example of information as a production factor is a word
processor, but without the CD-rom. Pure informetion is a commodity and is therefore characterized
just like other commodities, by content, time and place of avalability, and date-of-the-world at the
time o avaldilit.’? We refer to pure information as ‘informationcommodity’. Information
commodities goper as aguments in the utility function of consumers and in the production
function of producers.

Indrumental information, on the contrary, is information about things that provide direct utility or
that serve as production factors. It is commodity-informetion, such as the information that a certain
movie plays & a catan time in a catan theater, or information aout the avalability of cetan
type of production factors. Commodity-informetion is in the micro-economic literature generaly



represented by a probability distribution over the set of possble sates-of-the-world. In case of
complete commodity-information, there is no uncertainty and the didribution over posshle dates
of-the-world is degenerated. In case of incomplete commodity-information, economic agents base
their decisons on a non-degenerated digtribution. New commodity-informeation generdly leeds to
an updae of this digribution. Commodity-information, therefore, is closdy reated to the theory of
choice under uncertainty.> Commodity-information can be put in the preferences of consumers and
the production technologies of producers, snce commodity-information leads to a didribution over
physcad characteridics of commodities or the characteridics and possibilities of certain production
Processes.

Where information-commodities gppear directly in the utility function, commodity-information
ecifies the choice problem of economic agents, in which preferences play a pat next to
posshiliies Commodity-information hes litle vdue in itsdf. It only deives worth from the
posshbility to make better choices It serves for example to better enjoy the information-
commodity movie by being in time for the show, or to meke lemonade more efidently out of
lemons — which in essence is the same. Also, information thet producers obtain about the buying
behavior and preferences of their cusomers — and for this the internet offers plenty of opportunities
— heads in this caegorization under commodity-information. Commodity-informetion  is
information about the dements of the commodity vector, induding information-commodities.
Information is vary often avalade in both forms dmultaneoudy. A film review, for example is
both an information-commodity — as it often is amusng reading — and commodity-informeation,
gance it leads to better choices in the matter of theater vigts. An dement of commodity-information
that atracts a lot of atention in the economic literature is the price of a commodity — whether
information-commodity or otherwise.

It is important in this context to note the difference between the interpretation of one and the same
piece of commodity-information by different people On the bass of the same dgnds from the
outsde world, different economic agents are likdy to form different expectations This has to do
with both the dructure of the view of the world that someone has, and with the initid probabilities
that are assigned to possble devdopments within that Sructure, and on which extra information
exats an influence. In Section 3 on commodity-information we come back to this. In generd, when
different individudls are confronted with very much identica information, they tend to form very
smilar expectations®

The indirect vadue of informaion may cause commodity-information to be traded as if it were a
commodity. The information what movie plays when, could be offered for sde — generdly it is of
course offered for free. Another, and perhgps better, example of tradable commodity-informetion is
the information necessary for the sdlers and potentid buyers of houses to find each other. The
trade in this commodity, that condss of commodity-information, earns real-estate brokers ther
daly bread. Their wel-being, however, depends on the later only.

Although information can therefore be andyzed separate from the carier, it cannot exist separatdy
from it> To be useful, it has to be stored, for example on compact disks, on paper, or in memories.
The more traditiond cariers and the technology compaible with them add characteridics to the

combination of information and carrier, that make the totd product a sandard commodity in the
economic sene. An example is again the informaion-commodity movie that is to be watched on



celuloid in a movie theater. As a result, a price can be charged for it. That is dso necessary, given
the fact that the amount of seets in the dnema is limited. Also the information printed in the
consumes magazine is tied to a pgper carier that needs to be acquired. Tradable commodity-
informetion obtains the characteridics of a traditiond commodity, and is characterized by content,
time and place of avalability, as wel as daeof-the-world. Contrary to information-commodities,
there is no direct use in consumption or production. Instead it serves to support consumption and
production decisons.

The devdopment around the information-infrastructure such as the internet, the wirdess phone and
the necessry equipment are interesting because it makes the tie between information and carier
less rigid. As a result of decreesng scacity in caries such as digitd memory, the specid
characteridics of information as a commodity, information-commodity and tradable commodity-
information, play a larger role. As a result of the chegper trangportation of information, the place of
avalablity is of ever lessr concan. For producers, this implies that a traditiondly important
element on which to build monopoly power disgppears. Apart form that, the technologica progress
leeds to new gpplications of information, gpplications that before were smply not feesble or too

expensve.
2.2  Specific Characterigticsof Information

Both the production and the didribution of information are different from those of physcd
commodities in important ways. Its specid characteridics here were recognized in an early dage
dready by Kenneth Arrow (1962). He obsarved that the production of new information generdly
requires high fixed cods that are largdy sunk once made. Writing a book, for example, demands a
specid effort of the writer. Once this production has taken place, however, reproduction is easy and
can teke place a reaively low cogts. This is the case with books snce the invention of the art of
printing, but more recently it holds for copying computer software as wel. The margind cods
necessary for the production of information are nil.

This asymmetry between fixed and margind costs causes a number of important problems. Because
copying is smple, information once produced Spreads quickly and essy. As a redult, it is
guestionable whether someone is willing to meke the initid investment in the production of new
information. After dl, there is a red posshbility thet it will not be posshble to earn the investment
back. The consequences of this are dl the more disastrous when one takes the public good aspect of
information into account. Naurdly, this is the bass of intdlectud property rights to which we
return in Section 4.4.

Information, therefore, can be tranamitted from one individud to the next. In that information has
the characterigic noted by Arrow that when it passes from one individud to the next, it remans
pat of the endowment of the offering paty. In most cases this is evident for commodity-
information, but for information-commodities is holds equdly true, given the ease with which these
commodities can be multiplied. Trade in information, therefore, dways involves its multiplication
— unless such is not dedred, but then the carier of the message should be destroyed, or destroy
itsdf. Information is as a result, not necessarily a commodity for which there exigts rivdry, and it
therefore carries acharacteristic of public goods.



Communication of information can ds0 teke place unintended. An example is leskege of
information. This happens rdatively eedly, paticulaly because informaion can be exchanged
without deterioration and a low cods In a way, information has as a consequence of these
characteridics a natura tendency to spread. After dl, such may hgppen agang low cods and
without loss of information for the origind owner. In many cesss, the leskege of informetion is
actudly very desrable. In gened it is soddly optima when information, once produced, is made
public to as large a group as possble. The catch is of course in the condition that the information
should dready exig.

Ancther specid agpect of information is that the determingtion of its vaue is had without
consuming it. Information, in other words, is an experience good. This causes problems in its
trangmisson. Decisons on the purchase of information, as a consequence, are generdly decisions
under uncertainty. We return to the specific posshilities that the new economy offers for trade in
information-commodities.

In many cases, the tendency of information to spread dso dlows for abuse. Economic agents can
have an incentive to leek mideading and fdse information. A traditiond example of the spread of
such information concarns the announcement of busness news in an dtempt to manipulate the
price of the socks. For these reasons in the past many a newly discovered gold mine has been
announced.

As a reault, the rdiability of offered or dready obtaned information is an important pat of the
economic andyss of informetion. In order to be adle to judge the rdiability of information, it is for
example often important to know who spread it, how many others dreedy have usad it, and who
knows who has what information. That way, it can be determined whether the information was
brought out with specific perverse incentives. Information can, for this purpose, be categorized in
three different orders firg-order informetion is the actud informaion — as information-commodity
of commodity-infformation — and higher-order information is information about the information.
Agan the movie example goplies A review conditutes firg-order commodity-information about
the informationrcommodity movie. Second-order commodity-informetion about the review is the
newspaper in which it gppeared, or the identity of the reviewer.

A specid case of higher-order information is the so-cdled common knowledge This is information
of which ewrybody knows that everybody has it. Such information is a srong form of public
information, which is information that everybody has but of which it is not necessarily known that
such is the case. It contrasts sharply with private information, which is nformation that is avalable
only to one individud. The naurd tendency of information to spread eedly crestes a tendency
towards private informaion — for example privatdy produced informetion for which cods have
been made — to public information and findly common knowledge.

3. Commoadity-information

Commodity-information has been defined in the previous section as knowledge about commodities
and savices that dlow consumers and producers to specify ther choice problems. Commodity-
information comes in many vaidies It concerns, for example the price of a commodity, the
physcd characterigtics of a good, or the probability with which future developments take place. In



generd, and ignoring for now the cods associated with the storage and sdlection of informetion, the
choices the agents meke are more beneficid for them, the more spedific informetion they have
avaldble After d, having more information mekes them come equipped to compare different
dtendives, while the origind option is dill avalable® As a result commodity-information hes a

derived vuefor individuds.
3.1 Thelndividual Value of Commodity-information

What is the deived vdue of commodity-information? A somewha nave goproach condds of
comparing the choices made withot and with commodity-information. A conundrum that arises
here is that ex ate it is of course, not known what the return of that commodity-informeation will
be Making use of moden information and communication technology often ddivers commodity-
information about commodities aout which ex ante the exisence was not even known. Another
problem by smply comparing ex ante and ex post made choices is that a choice after collecting
more information can, soley due to coincidence, turn out to be worse than adecison made with
lessinformation, even when the information was actudly reliable and vduable

Collecting information by an economic agent results in a messsge m=1,...,M. The joint probability
digribution of message m and dae s depends on the view d the world of the economic agent. The
gandard micro-economic modd with which to vdue commodity-informetion is as folows Assume
that an economic agent has a choice beween taking immediaie action, or fird collecting
information with the idea to take, a perhaps different, action. Cdl the possble action a=1,...,A and
the collection of daes of the world s=1,...,S. The choice for an action by an individud, together
with the sdection of a date of the world by chance, results in a pay-off us We accept expected
utility maximization. Initidly, the economic agent expects that dae s aises with probability pis,
aso cdled the prior. An economic agent can choose to collect information on the basis of which he
changes his prior digribution. Let py,, be the probability with which message m is received, gns the
joint probability of message m and date s and pn, the conditiond probability of message m given
date s. The so-cdled poderior digribution Ban, thet |s the conditiond probability of date s given
messege m, is then eesily derived usng Bayes law.” On the besis of this mode it is possble to
determine whether or not an individud will collect information. The utility vdue of messsge m is
equa to the expected utility of the optimd choice mede dter recaving messsge m minus the
expected utility of the optima choice made without the message. In both cases the same, revised,
probability digribution is used.

The aove modd dso dlows for a further shapening of the digtinction between commodity-
information and informationrcommodities.  Commodity-informeation complies with the information
defined as follows in Arrow (1978): ‘By “information”, | mean any observaion which effectivdy
changes probabilities according to the principles of conditiond probability.” This is only part of our
definition of information as everything that can be represented in a stream of zeros and ones, snce
the latter is dso possble for information-commodities such as mudc, while ligening to musc will
scacdy give reason to a recondderdion of the probabilities with which future developments are
foreseen.

The utility vaue of a message is dways podtive. The expected vadue of information is the expected
vdue under the prior of the utility vaues when dl possble messages ae taken together. It



determines how much somebody would maximaly want to pay for the use of a ceatan messge
savice, such as a newspaper, and internet Ste or an expert. In this way it is possible to compare the
vdue of information sarvices and rank them. As the subjective world views determine the vaue of
an information service, economic agents rank information sarvices differently. On top of that, the
above andysis does not take into account that there are costs associated with the processng and use
of information. These capacities differ for different agents as wel. We therefore expect that severd
information services will cometo co-exis on the internet.

It is to be expected that information is different for people with a differet attitude towards risk.
Intuitively a risk-averse person would want to make more cods for collecting informetion before
taking a decison than someone with less averson towards risk. This is not necessarily so, however.
If the optima action without fird obtaining information leads with certainty to a particular pay-off,
a moe rik-avere individud will actudly optimdly collect less information. The possble
vaidions in income resulting from the new information are not paticulaly gopreciated. The other
way aound, if collecting information reveds the dae of the world with certanty, a risk averse
person collects more information. Extra information, however, dways has a non-negetive vaue, for
risk-loving aswell asrisk-averse people.

A better match between the red probabilities with which events can take place and the subjective
expectaion of it, therefore, is dedrable for the individud decison maker. There is no gain in seeing
bears on the road tha are not there. The importantly improved means to communicate offered a
low cods in the new economy therefore certainly have a private vdue. A larger trangparency of
posshbilities and redrains, as a consequence, has a podtive effect on socid wefare when the
choices of individuds are seen in the context of an economy. It has a transaction costs decreasing
effect and a competition enhancing effect.

3.2 The Socia Value of Commaodity-information

Generd equilibrium modds are modds in which the soda consequences of individud choices in
certain economic market dructures find expresson. They are to be undersood as limit modds
Although nat inherently, the mogs important results in generd equilibrium modds are found in
worlds with rationd agents, markets with perfect competition and the abosence of transaction codts.

In dhort, the findings of the generd equilibrium reseerch amount to the following. Congder an
economy with a complete sysem of markets, which means that a each point in time there exigt
markets for commodities that are avalable a that point in time, but aso for dl commodities that
come avdlable in the future, possbly conditiond on the redization of future uncertan events. The
infoometion about future commodities that is present initidly, is in gened asymmericdly
digributed over the economic agents The equilibrium prices that result in such an economy,
however, are such that dl existing information isreveded.®

It is possble to rdax the assumption of the exigence of a complete sysem of markets to the (ll
drong) condition that a complete system of finandd markets exids, or dternatively put, that agents
are ale to insure themsdves agang dl posshble events. This complies with the more generd idea
tha a sygem with complete financid markets leads to the same result as a sysem with complete
commodity markets® It should be noted however tha, adthough equilibria in both market systems



have identicd characteridics, the conditions under which coordinaion on an equilibrium takes
place differ.1°

Outdgde of the context of genera equilibrium, auction theory concerns the question whether perfect
competition leeds to a complete revdation of al avalade information. Condder the gStudion in
which an object is auctioned that represents the same vdue for dl, a vdue tha is unknown. Every
paticpant knows this vaue, however, and the information of dl paticipants together is sufficient
to determine the vaue of the object. For both a decreasing auction and an increasing auction in
which the highest bidder pays the second highest price, the winning bid is equd to the actud vdue
of the object if the number of participantsis sufficiently large™*

Thex realts ae vay poweful. They show that in an economy with sufficent competition,
information problems play no role. Economic agents can use maket equilibrium prices to obtain al
avaldble commodity-information. The levd of rdiondity necessay for this however, is
daggering, and by far surpasses the level demanded in a dandard gererd equilibrium modd, as it
assumes dructurd knowledge, such as indght into the preferences of individuds. The important
lesson learned from these modeds is that commodity-prices reved a large portion of commodity-
information. The added vdue of the new economy for as fa as it concans the increased
commodity-informetion, therefore, are likdy to be lower then one may initidly think. It is
however, catanly not negligible Modds that condude tha dl commodity-information can be
didilled from the market prices assume the absence of transaction cods as well as an ingantaneous
goread of information over dl prices It is paticulaly these assumptions that gain in empiricd
relevance thanks to the new economy. An important condusion then is thet, as a result of the new
economy, commodity-information will be better absorbed in market prices.

3.3 A Disequilibrium Approach

In the absence of a complete sysem of commodity markets, the usud equilibrium concept in
generd equilibrium theory takes out a loan on rationdity. Economic subjects not only need to know
the prices of commodities, they are ds0 required to have indght into ‘the modd’ of the economy.
Origndly, this is the idea behind the long popular but increesngly questioned ‘rationd
expectations gpproach’. The idea is that if economigts know the modd, economic agents should be
assumed to be aile to know it as wdl. Therefore, they should not be off the mark in ther
predictions of eguilibium vadues Thee is however, an important difference between dructurd
indghts into economies and parametric knowledge of it. For both, but especidly the later, an
unreasonable amount of information is demanded.

Interetingly enough, the literature on rationd expectations as judification of the equilibrium
goproach has pushed adde the idess of economists such as Friedrich von Hayek and Kenneth
Arrow, that apply much better to the new economy. They argued that competitive economies are
not to be prasad particularly for the exigence of Pareto eficient equilibria, but for the fact that the
competitive process is an important didributor of information. Riva bids and bargaining will reved
options to others they were previoudy unaware of, 0 tha prices pad will eventudly gravitate
towards vaues that reflect the margind costs of goods. The competitive process thus leads to
efficdency, but dong an adjusment processin which information playsacrudd role.

1C



It is paticulaly in this disequilibrium sense that an important influence is to be expected from
developments such as the growth of modern information and communication technology. As these
technologies accommodate a fast didribution of informeation, they enhance competition. Consumers
are better able to compare price and quality of dfferent suppliers. As a result suppliers will have to
offer better price-qudity raio's and will find ther margins under pressure. On top of that, on a
number of markets the role of intermediariesis played out.

Illugrative examples of the latter are brokers in houses, or deders in second-hand cars. Although
these intermediaries do have ther own added vaue in determining the qudity of the goods offered,
that function apparently does not judify the fees pad for ther sarvices in the padt. Particularly as a
resllt of the increase in communication that runs via the intendt, these margins have recently
decreased importantly. Indeed, for a large pat they used to be derived from the difficulties that
buyers and Hlers in the maket have in finding each other. These search cods are the direct
consquence of intrangoarencies of markets and forms of ineffident transaction codts. In the new
economy a decrease of such codsts is to be expected and an increase of competitive pressures on
both suppliers and demanders. The result is that redity will increesingly become like the
competitive generd  equilibrium modds with thar noise effidency propeaties Such is highly
socidly dedradle.

With a flourishing new economy there seem to be both private and socid benefits to be regped. A
better connection between desires and posshilities on an economy-wide scde can lead to an
important increese in socid wdfae Neverthdess, it is of importance to make some qudifications
with respect to too unbridled enthusiasm basad on this type of argument. It fallows for example,
that no unlimited growth neads to be expected if the bendfits of the new economy are particularly
found in the resolution of inefficiencies in the old one. Growth is then more likdy to take the form
of a temporay spurt, after which an equilibrium is reached on a pemanently higher leve of
welfare.

Apart from this, there are a few more structurd aspects one needs to take into congderation before
being overly optimigic. They concern the cods of informaion and the rdaed potentid
deveopment of market sructuresin the new economy.

34 Information Costs

So fa, the andyss depated from the assumption that ether dl rdevant commodity-information
was avalable for everybody, so that esults are to be seen as the ided case scenario for the new
economy, or that it can be obtaned & dose to zero cod, in which the new informaion and
communication technology plays an important pat. Collecting, soring and processng information,
however, will generdly involve cods. If commodity-information can only be obtained and used a a
cod, it is dill true in generd that more informetion leads to more efficdent choices The dficient
amount of informetion to collect, however, is no longer equd to the totd of rdevant information. If
the margind contribution to the decison problem is equd to the magind cods of geting the
information, one should top further inquiries and take a decison.

In many decison problems there is not one single economic agent that decides, but a group that
takes decisons collectivdy. If the members of the group have different expectations or different
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objectives, there is a tendency to collect too much information. In the case of different expectations,
the reason for this lies in the fact that the individua expectations about the pay-offs of actions thet
are fa in the future only coincide when large amounts of identicd informaion are shared by the
members of the group. Indffidently large amounts of information then only sarve to judify an
othewise unavoidable decison for al. If there are different objectives, collecting more information
helps to put off decisons and keqoin% dternatives open. In both cases abundant information may
well have a negative influence on welfare!?

There is yet ancther important socid danger that lures when too much information is avallable The
agument that individuds are better off with more information because they then have a beiter
ability to determine the conseguences of their choices, is based on the assumption thet no options of
choice disgppear when more informaion comes avalable This is ceatanly not dways the case
Some makets exig only by the grace of incomplete information. A well-known example of this is
the insurance market. If it is possble to determine with certainty that someone suffers from a
catan illness or will be druck by dissder, there is no posshility of insuring agand it. In other
words, after revelation of the state of the world it is no longer possible to insure onesdf. Such can
lead to important welfare losses

The above mentioned negaive consequences of informetion, the collection of which comes with
cods, increese the cods of obtaning information. This later effect, that goes directly agang the
transaction codts decreasing effect of new information and communicaion technologies, is a certan
danger that exigs in the new economy. As a result of the large supply of information on the
internet, it has become increeangly difficult to separate important from less important, usdess, or
even fdse, informaion. This introduces & least two new problems. In the fird place does the
overload of information require storage cgpacity and time to come to a sdection of vauable and
less vaduable information. In the second place, and this problem is aggravaied by the later, the
relidbility of information is not dways eesly determined and extra cods ae to be made in thar
veification.

3.4 Virtual Markets

The necessity to sdect and veify information generates direct codts, but it adso has consequences
for market gtructures, especidly the sructure of virtua markets. Has it dready been noted that the
increese in avalable information reduces the role of certan traditiond intermediaries it dso
cregtes room for new ones namdy intermediaries tha sdect and provide cusom meade
information. Search engines dready play this pat to some extent. The high prices pad for gtes
auch as Satpaginanl ae indicative in this regpect. This type of organizing search engines will
mog certainly be developed further to better play into the specific interests on the demanders of
commodity-informetion. The question remains, however, whether they will ever be able to compete
with human consultants, even where it concerns redively easy tasks, such as those of travel agents
that propose suitable trips on the basis of just a few parameters. When a search engine that has this
potentid has been developed, it will exercise a locd monopoly power over anyone that usss it. In
other words, the overflow of information crestes a scarcity of time to sdect the rights things, which
in turn creates market power.
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The reputation of suppliers on virtud makets are of a great concern for the establishment of
transactions. Where it concerns commodity-information, the internet creates intervals between the
different dements of an economic transaction. When someone buys a book in a locd sore, he or
she pays while the book is being wrgpped up and it can be taken out immediady. A transaction
with Amazon.com, however, involves an impersonal dectronic order, that requires something like a
credit card number, after which it takes some time, sometimes up to severd weeks, before the item,
which then has dready been pad for, is ddivered by mail. Because there is no cash on the nal,
both the method of payment and the lapse of time ask for trust of the buyer in the sygem of the
sler, aswdl astrug of the sdler in the credibility of the buyer.

This hes severd negative effects. Starting entrepreneurs will have to build confidence among
consumers, and such can be vey difficult when there ae dready wdl-established large
incumbents. This is goat from the fact that the incumbent is likdy to have scde economies aready,
for example in the access to didribution channds As a result of these problems market power
rises, that can nullify large pats of the efidency enlarging posshbilities of the increesed means for
communication. Reputation becomes an important barrier to entry as aresult.

Payers that will become crucd in the internet transactions are credit card companies. They
accommodete the larger part of the internet transactions by means of virtud payments. In order to
prevent hesitation and reluctance to trade on the internt, credit card companies offer, dthough not
dways with wide natification, a guarantee againg potentid fraudulent use of credit card numbers.
They have an obligaion to do 0 even, dter dl, payments via the interngt usudly teke place
without proper identification of the buyers and the obligation of such identification lies with the
«ling firm. As a reault, it is likdy dready thet virtud transactions ae more expendve in
comparison with the physca ones due to the intervention of credit cad companies. Given the
increesed risks rdaed to the impersond transactions, these margins will rise rather than fdl,
because they will have to cover ether amargin of risk, or the cogts of amore careful identification.

Another problem is that credit cards are not suiteble for dl types of transactions on the internet™
The internet is paticularly suitable for one-to-one transactions between individuds, but credit card
payments are not. Cash payment methods, or bank wires, do on the contrary not fit when
transactions are to be completed immediatdly. For other uses on the internet, it is important to make
payments in very smdl units An example is downloading informaion for the price of jus a
fraction of a cent. Here again, credit cads are not the most suitable because they require a
minimum sum to cover the transaction cods Although dterndtive methods of payment have been
developed on the internet, confidence problems play an even grester role there,

Confidence issues in payments dearly have the potentid to reduce the potentid efficiency gans in
the new economy. A lack of confidence will put a certain upper bound to transactions on the
internet. In this context, extendve ressarch has been done into drugs transactions. In the drugs
trade, there have dways exiged confidence issues, Smply because there is no posshility for faling
back on a judicid sysem for sanctions. Larger transactions are, as a result, slit in smdler parts. It
has been observed even that deder and customer exchange little suitcases with drugs and money in
svad transactions following each other, in order to reduce the risks of unilaterd default. It is not
unthinkeble that comparable risks of unilaterd falure to dose a ded in internet transactions will
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put a amilar type of upper limit to these transactions. Larger ones will then only teke place in a
persona mesting, even though parties may find each other viatelecommunication. ™

New intermediaries specidize in providing the identification to reduce confidence problems. Even
though they cannot give watertight identification, they reduce the risk of larger transactions
condderably, be it a a cos. Moreover, the increased role as an insurance company of credit card
companies leads to a drive for dze. After dl, the more transactions, the lower the variance in
returns due to ma-payment and fraudulent use. Together with the reputatlon effects tha hold for
credit card companies aswll, this effect kills competition in the payment traffic.1°

A confidence problem on the sde of the buyer is the fact tha it is intrangparent which
consequences placing an order on the internet has for his or her anonymity. In treditiond
transactions, gpat maybe from the locd supermarket, some anonymity is guaranteed. The payment
can take place with non-traceable money and the parties Split up. Internet transactions, dreaedy the
actud surfing to obtain informetion, reved the preferences and purchases of the cusomer and offer
the posshility to sore, and therefore use and exploit that information for many years to come.
Seved methods to protect private information are being developed!’ For example some
companies announce not to use persond information. Also, there exigt internet banks where money
can be put and from where anonymous payments can be made. It is paticulaly the intrangparency
concarning the posshilities and impossibilities of undesred use of private information thet can be
an important cause of reuctance to trade on virtud markets.

Almog dl thinkable products have aspects of experience goods. Sometimes it is possble to
determine the qudity of a good by means of an intermediary. In many cases, however, the buyer
would not want to ddegae the qudity ingoection process. In case of rdaively large purchases,
such as a house or a dassc car, but dso in many smdler ones, such as buying the ingredients of an
important dinner, the find decison to buy will be made only ater a persond ingpection of the
goods. This means tha physca makets will remain necessary. Although the information thet is
oreed via the virtud markets provides a much better indgght into the totd market and therefore the
rlevant prices, which will put pressure on the prices in the physcd markets a well, the latter will
no doubt maintain an important function.

A different type of redriction for trade on the internet is the fact thet it often concerns physca
commodities, for which trangport from the sdler to the buyer is required. In a geogrgphicaly
organized market, this is largdy the problem of the buyer. For the sdler it auffices to dock his
dore. Virtuad markets for traditiond commodities, however, require a ddivery network tha is
comparable to a post-order ddivery sysem. This involves new problems in planning and use, for
example the road network for door to door ddivery. After dl, the number of movements is
importantly larger than is the case in traditiond markets. Scarcity in the sectors can well lead to
congestion that reduces the benefits of dectronic trade. These problems are increased by the fact
that one of the ways to solve the confidence problems discussed earlier is to offer good service,
induding the option to return goods that are not of ones liking. Although such savice will
dimulate orders viathe internet, it dso enlarges the congestion problems that retrict virtud trade.

Even if the commodity-information offered is rdiadle, it can be incomplete. It is not easy to
compare prices on the internet, with or without an intermediary. A trangparent dte is the dreedy
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mentioned Amazon.com. Even there, however, it demands quite some work to edablish the exact
price of an item, including the trangportation cods. As there does not exis a Smple dandard by
which one can eadly compare prices, there remains scope for monopolisic competition and codtly
intermediaries

Stronger than this even, suppose that the virtua markets would be in perfect competition, then none
of the consumers has an incentive to make expenses in order to search for commodity-information,
not even when these are very amdl, such as is the case with the internet. Likewise, web-dgtes with
comparing price information for homogeneous commodities can only exig by the grace of price
disperson. This type of dtes theefore has an incentive to leave a catan amount of price
dispersion remaining, since that provides the rights to their existence and their profit opportunity.

Web-gtes of other intermediaries with comparable price information can be incomplete in the sense
that they do not include dl sdlers of a product. For saverd reasons, suppliers of a product can
rgect to provide price information. This can be because the supplier is too expensve An
inefficdent supplier that is amply too expensve has little incentive to advertise with its price on a
web-dte with comparable prices. A supplier can, however, dso refuse to reved its price, because
its products are of higher qudity than the products of its competitors. Such a sdler would want to
avoid one-dimensona competition on price. It is even not unthinkeble that a sdler with a lower
price will not reved this price to an anonymous web-page. This is the case when the low price
generates a loss on the product, but serves to empt consumers to inquire with the other products of
the sdller, and have them buy other products, on which profits are made™®

A different factor that hinders the rise of markets with perfect competition, is that the internet
accommodates both sdlers and buyers in ther orgenization. Where a maket with perfect
competition is based in many smdl consumers and producers without any persond influence, does
the organization of buyers and Hlers leed to maket dructures with large sdes and purchase
organizetions with a lot of power. The market Sructure with anonymous sHlers and buyers then
changes into a structure with reedily identifiable parties that come to transactions by bargaining. 2°

In a maket with suffidently many competing sles an dfidet ad rdiadle information sarvice
gives rie to drong pressure from potentia competition. This induces a collective incentive among
the sdlers to make the internet into the type of unrdiable and uninformative medium thet televison
is with commercids. In tha case, the informaive role has been pushed away by entertaning and
manipulative functions, that srengthen the pogtions of market power. This is a dear and present
danger.

4. I nfor mation-commodities

In this section we address the second important product of the new economy: pure information in
the fom of information-commodities By informaion-commodities we mean dl commodities
which can be represented digitaly and which are directly used in consumption processes to acquire
utility or in production processes to obtain more output. Consumers value information-commodities
because of thar entetanment vaue Typicd examples of information-commodities are books,
compact disks, databases which contain interesting information, and, of course, web-pages. The
ey didribution of information-commodities by means of the modern communication and
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information technology has dready caused a subgtantid increese in the wel-being of many, ad
will increasingly continue to do .

For an economic underdanding of information-commodities, it is important to notice the
characteridic cost structure of  the production and didribution of information. Fixed and sunk costs
ae high. Magind cods of reproduction and didribution are nil. Sunk cods ae paticulaly
important  for informationrcommodities. As for any other commodity, it is possble tha an
informationrcommodity doesn't fly. Since its dterndive uses are typicdly limited, the dready
incurred costs of production can then not be recouped. The margind production codts of
information-commodities are low. As soon as the firsd copy of an informationcommodity has been
produced, its digita character dlows for a multiplication and didribution a virtudly no cods, for
ingtance by means of the internet. On top of this, there are hardly any capacity condraints.

Another important property of informationrcommodities is that they ae pre-eminent examples of
experience goods. This is obvioudy the case for commodities with a high entertainment vaue such
as movies and noves, but dso for those information-commodities that serve as a message sarvice
like a newspaper, and certainly for information-commodities like software. A consumer is only able
to judge such goods on their merits after he or she has had some time to try them.

The high fixed cogts of information-commodities make it far from socidly optima to produce dl
imagingble information-commodities, even though the codts of reproduction and didribution are
zero. The socid bendfits of an information-commodity need to exceed its fixed costs to make its
production dedrable As soon as an information-commodity has been produced, and is therefore
avalable, socid optimdity requires that each and every person that associaes a pogtive vaue with
the information-commodity, or would potentidly do S0 after experiencing the commodity, hes it
avalable The sodidly optimd didtribution of information-commodities is completdy symmetric.

Redity differs subdantidly from this soad optimum. Money is made on information-commodities
by charging nontnegligible prices for them and by redricting their didribution. This is not only S0
for Microsoft’'s Windows, but dso for publishers of books and music, or for old movies, which are
only avalable a prices that ae excessve when compared to the cods of reproduction and
didribution.

The cogt dructure of information-commodities, and the fact that they are experience goods, has a
number of conssguences, which are sudied in depth in this section.

41 Market Structure

The undealying dructure of demand and supply for informaion-commodities makes the market
dructure of perfect competition with its many smdl suppliers who behave as price tekers very
unlikdy. The ultimady evolving market dructure will display high concentretion rates indead. In
most cases ether a naturd monopoly will result, or a market sructure with one dominant firm and
a number of smal competitors or a market structure of monopoalistic competition, where a number
o firms offers variations of bascaly the same product.
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Even though there are few indudtries where incressing retuns to scde take the extreme form of the
production of information-commodities, drongly increesng returns to scde ae not a new
phenomenon in economics. The production of arplanes is a vey wdl-known example
Comparably grong increasing returns to scde are dso presant in the arline indusgtry as long as an
arplane is not filled. However, in these traditiond indudtries cgpacity condraints are much more
dearly present, which implies that increesng returns to scde are not unlimited there: This makes
traditiond indugtries somewhat different from industries producing information-commodities.

Although the long-run market dructure of information-commodities has monopolistic features, the
way towads it is often characterized by severe competition between producers of the same
information-commodity. Suppose that there are two firms which offer a smilar informetion
commodity, whereas both have dreedy incurred their firs copy cod. Both firms will be in pursuit
of an as large as possble market share to keep variable cogs of production as low as possble.
Betrand competition will ultimady lead to sdes & magind cods a zero price, in accordance
with the conditions for a Pareto efficent dlocation, which require that the price of a commodity
with zero margind production cogsisnil.

The importance of exploiting increesng returns to scde, cregtes a fird-mover advantage when
sdlling an information-commodity in large amounts. There are drong incentives to be the firg to
produce an information-commodity and to quickly build up a huge market share. The moentlve to
be the first causes large invesments in research and development, perhaps too large®t The
incentives to build up market shares mekes high outlays on advertisement unavoidable. Producing
a a larger scae than dl competitors cregtes a cost advantage. This cost advantage enables a firm to
further increase the competitive edge with its competitors and to maintain its merket share.

Ancther reason for high outlays on advertissment is the fact that experience goods are pre-eminent
exanples of experience goods. An informaion-commodity such as a message savice o a
tdevision series, with repested sdes and consumption, enables a producer to acquire a reputetion
for being a high qudity supplier. For an informationcommodity thet is sold only once, it is more
difficult to build up a reputation by means of sdling high quality. Problems of adverse sdection are
likdy to oocur if it is difficult for a consumer to diginguish high-qudity from inferior informetion
commodities®? Consumers who are not able to assess the vaue of an information-commodity, will
infer that the information-commodities offered for sde are lowqudity, and will decide not to buy.

This may prevent mutudly advantageous trade from taking place.

SHlers may use advertissment to escgpe problems caused by asymmetric information. Suppliers of
high-qudity information-commodities in paticula may ggnd high qudity by means of a wdl
thought-out advertissment policy. Suppliers of  information-commodities with a beneficid price
qudity ratio, have higher profits per unit sold than suppliers that are less effident. This increases
ther incentives to gpoend money on advetisaments In addition to this advertissment outlays may
srve to build up a brand name that sudains a drong reputation. This provides producers of
information- commodities with additiond ressons to make high expensss on advertisement.>® The
issues mentioned in this paragraph thus further strengthen the tendencies towards monopoly.

We have argued that the road to monopoly is paved with intense price wars as soon as the dructure
of competition evolves into the Bertrand-type with homogeneous products. As a conseguence,
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producers of information-commodities have grong incentives to avoid Bertrand competition, as
wel as to protect monopoly postions that they have built up. The common indruments to achieve
these gods ae product differentiaion, the lock-in of exiding customers and the protection of
informationcommodities by means of intdlectud property rights.

4.2  Product Differentiation

Whenever possble, producers of information-commodities will try to differentiste their product
from the ones of ther competitors In this way, they try to mantan and enforce their monopoly
pogtions. It is, however, more difficult to differentiaste on€'s product than it may gppear to be a
firgd dght. Many forms of product differentiation do not gand the test of imitation. This is even
more 0 as the internet makes imitation quite Smplein many cases

The new economy dso offers posshilities for product differentistion that were traditiondly less
reedily avalable The internet offers much information about customers, which makes it posshble to
offer a talor-made information-commodity. Informeation acquistion on cusomers is possble by
dudying the past sdes records of consumers, the terms they used in seerch engines, as wdl as the
search behavior in web-pages. Suppliers of information-commodities often request demographic
information when dients regiger for their products It is for example, customary to ask for
information on ZIP codes, age and gender. This information can dso be obtaned in the hilling
process. Such informetion is of crucd importance for formulating advertisng drategies, snce it
dlows for wel-focused campaigns The other dde of the coin is that consumers will redize that
such information can be used agang them. This mekes them unwilling to provide persond
characteridics. Also in this case, the reputation of a supplier might be the decisve factor to provide
such information. The importance of reputation is detrimenta to the formation and development of
acompetitive market.

Ancther specific characteridtic of the new economy, the dbundance of information, offers
opportunities when it concerns the redization of product differentiation. A form of product
differentiation which is not got for immedigte imitation is to increae the vaue of informetion-
commodities by means of an goproprigie sdection of information. The web dtes that are most
popular today, offer exactly these kinds of information-commodities.

4.3 L ock-in

Suppliers of information-commodities are cartain to use the opportunity of keeping once acquired
cutomers by incorporating a aufficdent amount of switching cods In this respect it is hepful to
such suppliers that for many information-commodities lock-in aises in a naurd way. Moreover,

the amount of lock-in is a paaneer that can be influenced by the supplier of an information
commodities Thiswill play aprominent role in the Srategic plan of many asupplier.

Congder the dtuation where a number of suppliers eech offer a Smilar information-commodity for
sde At the moment that a supplier has chosen a cetain information-commodity, it will often be

difficult to make use of another supplier because of switching cogts. For an information: commodity
like a word processor, the switching costs do not only involve the investment of the time needed to

learn working with a new program. The choice for a new software package often implies the
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necessty to rework old files a lack of compatibility with other software, an increased difficulty to
communicate with others, and so on.

More generdly, consumers invest in a rdationship with the supplier of an informationcommodity.
Thexe invesments are typicdly rdaionship spedific, which implies thet a consumer who changes
to ancther supplier has to meke dl these investments once again. This kind of investments does not
only involve physca invesments as is the case for indance in the software example mentioned
above, but dso invesments in time to reved persond preferences to a supplier. In paticular the
posshility to fine-tune informaion-commodities to a spedfic consumer, lead to high rdation
Specific investments, and thereby to lock-in.

After a consumer has chosen a particular informetion-commodity, the producer of that information-
commodity obtans a monopoly podtion with respect to that consumer when switching cods ae
high. A consumer who redizes that he or she becomes a gtting duck after lock-in, may decide not
to buy. As a fortunate circumstance, this redricts the posshbilities of lock-in somewhd. It is dso the
cae that a consumer who will become locked-in is in the pogtion to negotiate ex ante for atractive
discounts When a aufficent amount of competition is present and consumers are rationd, a
producer will only achieve a normd rate of return, even in the presence of lock-in, and a form of
monopoly power ex post. The discount a producer gives initidly as a teaser, will have to outweigh
the consumer surplus gppropriated by a producer later as a consequence of consumer lock-in.

Lock-in reinforces the concern of producers to drive fagt for a large market share. At the moment
that a consumer has made a choice for a certain product, and thereby fdls prey to lock-in, it will be
difficult to switch to a competitor. Waiting too long to land cusomers has as a consequence that
many customers are logt forever.

A aspplier of informaioncommodities will try hard to further increese switching codts, for
ingance by <dling complementary  informationcommodities by affecting long-lasting contracts,
and by giving quantity discounts. In particular the combination of a monopolig and lock-in may
cauxe gread ham. In this case, consumers do no longer have the posshility of an effective
negotiction before dodng the ded, wheress the potentidly disciplining force of new entrants is
absent.

4.4  Intelectual Property Rights

Ancther means producers have avalable to monopolize information-commodities is to build up
intdlectud property rights The dandard argument given by economics for assigning property
rights is that these rights endble producers to retrieve sunk cods by means of a temporary

monopoly.

Both fixed and sunk codts to produce information-commodities are condderable. The rise of the
new information and communication technology makes the reproduction as wel as the digribution
of information-commodities chegp. Chegp reproduction of information-commodities by a producer
goes hand in hand with chegp copying of information-commodities by other producers. It is
therefore not unreasonable to expect that the chegp reproduction of information:commodities scares
off potentid producers, which causes too few information-commodities to be produced.
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As3gning property rights protects producers of information-commodities againgt reproduction and
might thereby creste a simulus to the production of information-commodities®® This can be
achieved by means of patents, copy rights and trademarks. Certainly in the era of the internet, these
kinds of protection are not watertight. It is often possble to copy information-commodities
illegaly, even when it is subject to a copy right. As long as information-commodities are produced,
it is perhgos an unfarr practice to produce illegd copies, but dso a wdfare enhancing one. When
illegd copying becomes too excessive, then it may cause a resraint on the deveopment of new
information-commodities, or even bring the devdopment of new information-commodities to a
Sanddill.

Neverthdess, it ssems quite improbable that the devedopment of new information-commodities
comes to a sop because of too unbridled copying. The scde a which illegd copies can be made is
ubject to limits. Copying often leads to some loss in qudity, even when it concarns information-
commodities. Illegd versons of software for example are often obsolete and, moreover, are not
accompanied by technica support. Illegd versons of books, movies and compact disks often don't
quite have wha the origind has got, such as a nice accompanying booklet and a perfect
performance. These differences will be reduced quickly by new technologicd developments. On
the other hand, there will be new posshilities for the indudtry to introduce new differences, thereby
enforcing its podtion. For that maiter, there are ds0 indications that illegd copies have postive
effects for producers, because it is hdpful in geting a larger maket shae® This implies thet
producers of information-commodities are wise not to be too redrictive in the protection of ther
intellectua property rights

A drategy that is indeed frequently used, is even to give away information for free. Consumers, for
indance, often have access to free web-pages, full of precious commodity-information. As
explaned before, this drategy can am a the gan of market power in the future. Another reason to
achieve a large market share can be found in advertisng gods. More and more suppliers of web-
pages earn their money by means of advertisng. Yet another reason is that supplier of information
commodities often receive a fee of a tdephone company on the beds of the traffic that they
gengate. Both for advetisng gods and tdephone traffic, it holds tha more usars imply more
revenues. This is not without risk for socd wedfare. Indeed, incentives are no longer determined by
the qudity of the web-page, but by the number of people that make use of it. This implies thet it
pays off more to create a web-page that is somewha gppeding to many people, than one thet is
thrilling for only asmall group, wheress the |atter is socidly optimal .26

We dso want to give serious comments on the argument that the lack of intdlectud property rights
causess dynamic ingffidency in the fom of too litle innovation. When innovaion is both
sequentidly and  complementary, there exids both theoreticd and empiricd  evidence that
intdlectud property rights cause both less innovation and less wdfare?’ Seguertid innovation is
innovation where each invention eaborates on another. Complementary innovation is innovation
that causes some centrd higher god to be reached with higher probability. The problem of too
drong intdlectua property rights in this context is that it prevents competitors from maeking use of
exiding inventions to generae further innovation. Both sequentid and complementary  innovation
seem to be pervasive in the new economy.
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45 Price Discrimination

Whereas naive contemplation on the new economy quickly leads to the idea that the ided of the
perfectly competitive market will findly be reached, we have dready indicated tha the new
economy offers @ the same time ample opportunities to build up and maintain monopoly postions
Subsequently, a producer who has achieved a monopoly postion will teke, is likdy to explait it to
the full. To this end he may choose from a rich spectrum of opportunities that consst of various
forms of price disrimination. The internet offers great opportunities to goply price discrimingtion,
precisely becauseit isin principle open to producersto charge each buyer adifferent price.

Price discrimination of the fird degree coincides with a complete gppropriation of the consumer
aurplus by the producer. In order to be able to apply price discrimination of the first degree, the
producer needs to know the reservaion prices of dl consumers, ater which he will charge it as the
price. The sum of consumer and producer surplus is maxima  when price discrimination of the first
degree is goplied, and it equas the sum of consumer and producer surplus under conditions of
perfect competition. There is, however, a redlocation of surplus from consumer to producer, which
might be thought of as undesrable Price discrimingtion of the fird degree is in ay cae a
theoretica extreme, which will never be achieved in practice.

Nonethdess, the internet makes it possble for producers to gpproach this extreme more closdy.
Not only because of the posshility to ded with each consumers individudly, but dso because of
the posshility to collect large amounts of information aout him or her. Purcheang behavior in the
past, searchtterms fed to search-engines, as wel as the search behavior ingde web-pages offer
information about the characteridics of the consumer, and provide an indicaion of his or her
resarvdion price The interngt dso displays a high degree of interactivity. Search behavior that
reveds cartain characteridics of the consumer, can immediately be matched by an dectronic offer.

In the case of price discrimination of the second degree, dl consumer are offered the same
gpectrum of choices But because of different preferences, consumers will make different choices.
A frequently occurring case of price discrimination of the second degree is to offer discounts when
a catan amount of the product is purchased. A frequently occurring prectice for information-
commodities is to offer the same information-commodity in a number of versons that esch are
priced differently. This practice is sometimes called versoning.

We expect that price discrimination of the second degree will boom in the new economy. This will
occur in the traditiond way, in the form of discounts when large amounts of a commodity are
purchased. This will dso teke a somewhat more subtle form when a package of information-
commodities is offered, a package condging of the combination of a number of sngle information-
commodities Snce the margind cods of offering additiond information-commodities are nil, this
conditutes a farly chegp drategy for firms, which on top of it may dso ensure that a large market
dhare is dtained quickly. As we have argued severd times dready, a lage market share is of
crucd importance in the sde of informatiioncommodities. As far as the sdes of packeges of
information-commodities leads to wider didribution of them agang lower cods this practice is
atractive from awefare point of view.
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Verdoning is a form of price discrimination of the sscond degree which is very atractive for the
producers of information-commodities but less s from a socid point of view. For many
informationrcommodities it holds that a firm produces fird a superior, dl-embracing verson.
Theredfter, it is farly chegp to produce a second type of information-commodity by eaborating it
and cregting gmpler variations Concrete examples are information services that offer for ingance
financid information, where the price charges for red-time informetion is a multiple of ddayed
information. Or the (un)avalability of dl kinds of gadgets for a software package the
comprehensiveness of adatabase, or the number of search options on abrowser.

In case dl consumers prefer the superior information-commodity, it is clear thet it is not socaly
desrable when producers offer severd versons of the same information-commodity. It is then not
only the case tha some consumers get an inferior product, but on top of this producers have to
make more cods to produce this inferior product. In addition, there are incentives for prodicers to
limit the qudity of the inferior commodity, because othewise consumers won't buy the superior
product with the higher profit margin.?®

Vesoning will dso be used as a maketing tool. Low codts of reproduction of information-
commodities, combined with verdoning, make it possble to take care of problems caused by the
fact tha informaion-commodities are experience goods. Producers may offer inferior versons of
therr information-commodity for free as a sample copy to give consumeas more indghts into its
vaue Asfar asthis suppresses the outlays on advertising, it is a postive effect of versoning.

4.6  Competition Policy

Monopoly postions ae a reason for concern to competition authorities. As far as the sector for
information-commodities is concerned, the negdive effects of monopoly pogtions in the short run
may be limited if the dynamics tha ae potentidly avalable in the information-commodities
market, are not taken away by a too generous protection of intellectud property rights. The
fabulous dynamics that ae a current present in the information and communication technology
Sector, cause many monopoly positionsto be only temporary ones.

Moreover, even after a monopoly position has been achieved, the opportunities for a monopoligt to
exploit its market pogdtion are often limited. To keep potentid entrants out, it is necessary to use
limit pricing. The monopolist needs to st its price low enough to deter potentid entrants. To goply
these arguments, however, it isof crucid importance that the opportunities to entry are guaranteed.

There is yet another important characterigic of information-commodities, that has a competition
improving effect. This is the fact tha informaioncommodities are durable goods Information
commodities are in principle not subject to wear. They therefore digplay dmilarities to the ever
burning light bulb. Producers of durable goods will have to decresse ther prices over time to
expand their market share. Consumers anticipate on this and will postpone their purchase as much
as possble This makes it difficult for producers to gppropriate the entire consumer surplus, even if
they occupy monopoligic pogtions. In other words, an dways exiding potentid entrant in the
market for information commodities is the dready present supplier itsdf.?® The durable character
of informatiion-commodities implies that even a monopaligic supplier of an information
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commodity has an incentive to innovaie The only posshility to reman profitable is by introducing
improved, or even completey new, versons.

5. I nfor mation-infrastructure

After the treatment of commodity-information and informaioncommodities it is time to pay
dtention to a third important aspect of the new economy: informationinfrasructure. The
information-infragtructure congdts of everything that makes it possble to sore, search, copy, filter,
manipulate, see, send and receve information. We have dreedy agued that the information-
infragtructure reinforces the importance of certain less traditiond properties of information, and
theréby crestes pat of the gpedfic posshiliies and problems of the new economy. The
information-infrastructure  itsdf, however, dso introduces a number of interesing economic

aspects.

Where we expect commodity-informaion to cause mainly trangoarency increesng and transaction
cods decressng effects and thereby ample opportunities for a sunny future, yet we foresee
scattered showers for information-commodities as a consegquence of the dangers of monopolistic
market dructures, the information-infragtructure is likey to give occeson for dormy weather. The
specific characterigics of the information-infrastructure can eesly give rise to a problematic market
dructure. In this section we look closer into two of these characteridics, network externdities and
the need for andards.

51 Networks

The informationrinfresructure  of  information-commodities (s wdl a the information-
commodities themsdves in many cass) gives rise to postive nework externdities®® Network
externdities are not a novety of the new economy. They are dso present in traditiond sectors of
the economy, for indance in tdephone networks ralway networks and pipdines for oil or gas.
Wha might be different in the new economy is the aundance of network externdities, both in the
form of physca and virtud networks.

The origind idea behind network externdities is smple. In a network with n users there are n-1
possble links for eech usar. The totd number of links in a network with Rl users is then equd to
nP-n, a quantity that incresses quadratically in the number of users In that case, the vaue of a
network increases quadreticdly in the number of users as wdl. This prindple, known as Mecdfe's
law, rdies on the rather ampligic assumption that each link in a network has equad vadue as a
dating point. A somewha more economic gpproach tdls us tha the firg links in a network have
the highes magind revenue, wheress laer users show by sdf sdection to be of lessr vaue
Nevethdess, it remans true that large connected networks are preferred by everyone over many
isolated smdler ones

There exig network externdities when the vdue of a product for one user depends on the number
of other users. Examples are telephone, email, internet, fax and modems. These products share the
characteridic thet it takes them often a long time to boom &fter they have been introduced. All of a
sudden, jugt after crossng a threshold, there is often an explosve growth, such happened, for

indance, in the development of mobile phones.
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In an indugtry with podtive network effects it is often of grest importance to have the largest
market share. Pogtive network effects are sdf-enforcing as the network grows, which makes
growing ever more easy. All reasons mentioned so far for building up a large market share quickly
are confirmed by the large number, & the moment dill lossmaking, internet firms, which follow
the srategy of building up a large market share as fagt as possble in the form of a large customer
base. Services like access to the internet, or the availability of a persond internet page, are usudly
offered for free, with fast growth as a god. Revenues are only expected in the future.

Pogtive network externdities are accderaied because consumers have incentives to be eventudly
pat of the larges network. It is therefore of the grestest importance to producers to convince
consumers, which have to make cogs and therefore have to make a choice, that ther network will
be the largest one and tha its technology will become the gandard. The announcement of a new
product may therefore be equdly important to the actud introduction of it, because it may make
consumers decide not to pass over to the purchase of a competitive product.

The problem of lock-in that was mentioned for the case of informationcommodities, returns with
great intengty for the case of information-infrastructure. As soon as a consumer has chosen to use a
catan technologicd dandard, it will often be very difficult for him or her to pass on to ancther
technology, because of switching cods Switching from one generation of computers to the next
one causes for ingance software problems and a need for renewed training of employees. On top of
this, there are often investments in severd, complementary and durable capitd goods in the case of
information-infragtructure, which are gpedficdly appropriate to a cetan kind of information
technology, which reinforces the lock-in.

An additiond problem for the case of networks is thet there is not only individud lock-in, but aso
collective lock-in. It is not sufficent for a consumer to overcome his own switching cods
Consumers have to be convinced that others will do the same. This implies that the disaplining
force of potentid entrants deteriorates. It is no longer sufficient for entry to persuade customers on
an individud bass Consumers should be convinced that other consumers will pass on to a new
technology as wel. A potentid entrant has to be veary dsrong to effectivdy consder entry. This
obsarvation dso offers a raiond explanation of the sky-high sock price of many firms that are
adtive in the new economy. 3!

Another consequence of network externdities is that exsing technologies as a conssquence of
individua and collective lock-ins, are used far pagt thar soddly optimd date. The generd trade-
off for producers is ether to deveop a completedly new technology, or a technology tha is
compatible with the exding technology. The former is only possble if it concamns a revolutionary
improvement over exiging technology, which is hady ever the case The later caused the
introduction of new, complementary, and durable capitd goods, which might leed to further dday
in technologica innovation.

There often ae mayy interdependencies between informationcommodities and  information
infrastructure. This is paticulaly so because of the many sysems tha ae pat of the later. To

introduce new technologies, t is often necessary for firms to focus their atention not only on ther
competitors, but dso on firms with whom they may collaborae A prominent example of
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successful collaboration is the one between Microsoft and Intd. From a competition policy point of
view, however, this causes the formaion of huge centers of power, with a condderable twilight

zone between collaboration and abuse of power.

The rik of monopolization is therefore, tremendous in the presence of podtive network
externdities. An exception to this might be the case where consumers have such a large desre for

vaidy that severd networks may co-exig.

It is wel possble that the above mentioned problems are less severe & the moment than in the
somewha digant future. The faoulous dynamics of the informaion and communication technology
sector makes monopoly postions to be temporary. As soon as the speed of technologica
innovaion diminishes however, it is nearly impossble to enter into a sector with srong network
externalities and one monopalis. Powerful policy by competition authorities may then prove to be
crucid to avoid abuse of monopalidic postions.

5.2 Standards

It is in principle possble to diginguish open and closed sandards, where the former concern
technology that is accessble for dl producers, and the latter technology that is protected by means
of intdlectud property rights A dosed technology is seemingly more atractive to a producer. The
advantage of an open technology for a producer, however, is that an open technology mekes it far
essier to build up a lage make share fadt, and to profit from the advantages that go with that.
Moreover, very often producers will have to collaborate, offering complementary products to one
another, which is eader in the case of an open technology. The rdationship between Microsoft's
operaing sysem and gpplication software shows that aso an intermediate form may be stable.

An important way to fight the formation of monopolies, is by redizing open sandards. As soon as
a certain technology has the largest network by far, it is possble to promote competition by making
this technology an open dandard. Standards make switching costs decrease congderably and take
cae of the formation of one large network, not unimportant in the case of pogtive network
externdities. An open dandard shifts competition between networks to competition on a network.
Sandards can differ immensdy with regpect to the amount of detal. The more detalled the
standard, the less possibilities producers have to differentiate their products.

The government may play a role in the creation of standards by seting up independent indtitutes
that determine them. In some cases such an independent indtitute should have the posshbility to
impose compensdtion payments Huge conflicts aout sandards might aise when severd
companies have an interest to make their own technology the sandard. A role might be played here
by auction mechaniams tha should be desgned in such a way tha the mog effident sandard will
be redized. The recent auctions in Europe for UMTS-licenses show that the auction desgn is
though far from trivid, of cudd importance A mater of concan will be to mantan the
independence of such an inditute, and to keep wefare its objective.

Standards do not necessarily have to be taken care of by government rdaed inditutions. They may
adso be managed privatdy. A privaie enterprise that controls a sandard should then be obliged to
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give other parties access to the dandard a far tariffs. An advantage of privaidy managed sandards
is tha a private paty has dronger incentives to improve and to warant the integrity of the
sandard.

We have dready observed that as long as it is unclear to consumers whether acertain technology
will make it, they will be veary rductant in purchesng its compatible products It is important for
producers to convince consumers that their technology will bresk through. A sandard might be
hdpful to overcome such problems. This provides additiona reasons why a sandard is not only in
the interex of consumers but often dso in the interes of producers Government intervention is
therefore not aways necessary to get to a universd standard. It is not unconceivable that the market
itsdf creates inditutions that determine dandards, for indance in the form of drategic dliances
between producers. From a competition policy point of view, such a devdopment is not without
danger. An dliance might effectively put competition out of busgness if it possesses the intdlectud
property rights and the sandard is only open within the dliance,

As oon as a monopoly has emerged, the government has a number of options. The European
legidation offers more posshilities here then the American. The government may dodan from
intervention, thereby usng the argument that it is effident to have one supplier only in a naurd
monopoly. This may dso be an interesting option when there is a suffident amount of potentid
entry. The govermment may adso improve the conditions under which more entry is possble for
ingance by introducing an open standard and the pursuit of a redtrictive policy when it concerns the
protection of intelectud propety rights The current legidation for the protection of intdlectud
property rights seems far too rigid in this respect. The option of flexibility when it concarns length
and scope of intdlectud propety rignts may be mod usgful to pemanently mantan the
appropriate ba ance between sufficient competition and sufficient incentives to innovate

In the short run, property rights will be less important anyhow, because of the fast pace of
technological progress that makes the vast mgority of monopoly postions temporary. In the mid
term, under the scenario where technologica progress has come to an end, and a large number of
markets with strong network externdities and huge switching codts threaten to come about, strong
intellectua property rights are undesirable.

The government might breek up a monopoly, as decreed in the Microsoft case. This is paticularly
atractive if it is possble to organize competition on a network. In other cases, the government may
regulae the monopoly, for indance by inddling an independent regulaor. An  interesting
discusson that will most likey emerge here concerns the scope of the indudry to be regulaed,
because there is smultaneoudly convergence between and globalization of industries 2

Sectors which traditiondly have been separated from each other, such as the tdecommunication,
media, and information technology sectors, dl produce information-commodities and make use of a
common information-infrastructure®® Some of these sectors are not regulated a al, for instance the
information technology sector. Others, like the tdecommunication sector, have to ded with
upervisors. Frontiers, traditiondly of great influence on trade flows ae hardly of any influence
for a medium like the internet. It is therefore highly debatable whether a locd regulaion of the
internet is meaningful. All this seems to pledge for one globa regulaor for the information and
communicetion technology sector. There are, however, dso advantages to have severd regulaors
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The case of severd regulators makes yardsick competition possble indudry specific regulators
have more specific technologicad knowledge avaldble and it is often esder to give the right
incentives to regulators when they confine themsdvesto asingle indudtry.

6. Conclusions

There seem to be sufficetly many smilarities between the conditions under which the exiding
micro-economic theory provides its often useful ingghts, and the fundamentd properties of the
redity of the new economy. As a consequence, there is no need for a ‘new economy’ in a
theoreticd sense. This has the advantage that important aspects of the new economy can be
understood by means of existing economic indghts.

We didinguish informetion in  commodity-informetion on the one hand, and information
commodities on the other hand. Commodity-information refers to information about commodities,
which is avalable in the new economy agang lower codts and in greater supply. This is
information that is used to méake better decisons. Informationcommodities are dl commodities
that can be represented digitdly. Information-commodities are used directly in consumption and
production processes. To achieve an optimd processng of commodity-informetion  and
informationcommodities, aszeableinformation infrastructure is needed in the new economy.

There is reason for a moderated optimiam towards the opportunities offered by the new economy in
the area of commodity-information. A more extensve and chegper exchange of commodity-
information causes better individud decisons as wel as more trangparent and more competitive
markets. It is important, however, not to lose dght of the problems for the nature of competitive
processes caused by the new economy. Collecting information is cogtly, which leads to the threat of
an ineffident amount of asorption. Information intermediaries will try to find therr niches in the
section of information. Frms and credit card companies may profit from the problems of rdiability
of information and physicd ddiveries, and even increase these problems on purpose. There is the
posshbility that firms try to oppose to the potentid threast of a grester trangoarency by goplying or
drengthening product and price discrimination. Findly, one may expect new problems in the
transport of commoditiesthet are traded viathe internet.

There seems to be reason for some dertness where it concerns the developments in the new
economy in the doman of informaion-commodities. Their properties, in paticular the presence of
large fixed production and didribution codts, and very low margind cods, may give rise to the
emergence of dominant suppliers. Suppliers dso have various means to promote such a market
dructure, for ingance far reaching forms of product differentiation, lock-in of consumers, and the
gahering of intdlectud property rights. Although increased opportunities to learn about the
preferences of consumes and to play dong with them may cause great wdfare improvements,
those same opportunities lead to an appropriation of a subgtantia share of the consumer surplus.

Monopoligic market dructures seem to be unavoidable where it concerns the information-
infrastructure. This is caused by the drongly present network externdities, both on the individud
and on the collective levd. It is dso possble that firms further exploit a dominant pogstion by
driving for closed sandards, that deter new entry effectively by means of the acquired property
rights. The Microsoft case is only the firg spectacular indance where the abuse of monopoly power
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in the informationrinfrastructure has caused the government to intervene. There are dready severd
firmswith Smilar pogtions, and other firmstry hard to get to new ones.

In generd, governments need to waich the new deveopments cosdy in order to pre-empt the
problems mentioned. The current boom of companies that want to invest in the internet indicates
that one may expect niches with a certain amount of protection. One of the courses of action the
government could take, is to throw open and keep open the opportunities to entry of firms and
inditutions. The government can do 0 by means of direct competition policy, and intervention
when companies play too big a role in setting up entry barriers. A good example of an intervention
that was too late concerns the practice of daming internet addresses, that are subsequently offered
for sde agang high prices This is a typicd form of ineffident speculation. In particular the market
for information-infrastructure needs to be wached cdosdy by competition authorities. It has a
drong inclination to creste market Sructures that are socidly paticulaly undedrable, both from a
daic point of view, snce they redrict the digribution of commodity-informeation and information
commodities, and from a dynamic point of view, dnce they hinder the deveopment of new
technological standards. Both kinds of redrictions are undesirable from the perspective of the agent
which controls access to, and transport on the internet.

Even more important perhaps is the role the government may play as provider of sandards and
trangparency, including codes for the comparison of prices of products, which should be indusve
al kinds of markups for trangoort and insurance. Though the demand for such sarvices may dso
provoke privately based responses — like a virtud consumers assocdiaion or a search engine like
‘Are-yousure? — the rale of the intermediary remains a competition disurbing one. The neutrdity
of the government in thee mdtas dmplifies the cedion of rdiability and promotes the
trangparency in markets. Full exploitation of the potentid world-wide-welfare thet is offered by the
world-wide-web cdls for a solid, government controlled, monitoring of the openness of the
competitive process.
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Notes

! See Hirshleifer & Riley (1995).
2 This coincides with the characterization of commodities by Debreu (1959).
3 See Chapter 7 of Knight (1921) for an interesting discussion of the relationship between risk and uncertainty.
* See Blackwell & Dubins (1962).
> Although thisis an open philosophical puzzle of some interest.
® Thisisonly trueif the information does not lead to a reduction in the number of available choices, which can certainly
be the case, for example in the purchase of insurance — the so-caled Hirshleifer-effect, see Hirshleifer (1971). It is dso
wdl-known that when strategic effects are present, less information can lead to more favorable outcomes. On this
POi nt, see also Schinkel (1999).
Bayesian learning is, as described in the following, widely seen asrational learning. Of importance for the effects of it
is the structural specification of the relations that are to be learned. See on this subject Schinkel, Tuinstra & Vermeulen
2000).
: See Radner (1979).
% See Arrow (1953).
10 An analysis of the anditions under which convergence of anumber of price adjustment processes takes place on a
perfectly competitive equilibrium can be found in Hens (1997) and Herings (1999).
1 Wilson (1977) and Milgrom (1979) analyse the decreasing auction and Milgrom (1981) theincreasing auction.
12 1t can aso be the case that groups with conflicting objectives collect too little information, and even ignore free
information in order to avoid real conflicts, see Hirshleifer & Riley (1995) and Jones & Ostroy (1984).
13 Thisis the so-called Hirshleifer-effect.
14 See The Economist, August 5th-August 11th 2000, page 72.
15 See Binmore (1994).
16 The developments in virtual banking are of important concern for monetary policy. An increase of it is comparable to
the creation of noney, taking place outside the realm of central banks.
" In particular Microsoft has developed a protocol for this.
18 See Baye & Morgan (2000) for aformal model of this phenomenon.
19 See Vulkan (1999) and Delong & Froomkin (2000).
20 Eor further critiquesto theideathat the internet leads to markets with perfect competition, see Dolfsma (1998).
21 For further insights into optimal investment in research and development, we refer to Scherer & Ross (1990), in
g)articular Chapter 17.
2 Akerlof (1970) wasthefirst to point out thiskind of problemsin his path-breakingwork.
23 See Nelson (1974) and Milgrom & Roberts (1986). For an exposition on excess advertisement in Nash equilibrium,
see Schmalensee (1986).
24 The United States Congress it obliged by the constitution to promote the progress of science and useful arts by
ranting exclusive rights to authors and inventors for their writings and inventions during alimited time span.
°> A good example is the recent commotion around Napster, against which prominent artists like the rock band
Metallica protested. We refer to Shapiro & Varian (1999) for a defense of the stance that illegal copies can be
beneficial for sales.
26 For asimilar example concerning television broadcasts, see Del.ong & Froomkin (2000).
%" See Bessen & Maskin (2000).
28 A nice example of inefficient versioning are the popular cheap scanners used for mass consumption. In order not to
fit into the patent description of a copying machine, and thereby avoid the almost price doubling rights, are made
unnecessarily slow.
29 The phenomenon that amonopolist of adurable commodity competes with itself was noticed by Coase (1972).
30 See Katz & Shapiro (1994) for an overview of the area of network externdlities.
31 This also makes us understand that Microsoft stocks has to suffer so much from the proceedings instituted against it
by the US government, with as goal to make Microsoft’s dominant position in the market for operating systems to be
subject to greater threats in the future.
32 See Chapter 7 of Laffont& Tirole (2000).
33 For the specific problems that the convergence of industries poses for regulation, see de Fontenay (1999).
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