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Abstract

In this paper, we analyze some fundamenta impacts of the process of informatization. In
particular, we address socio-economic and spatia impacts and discuss possible consequences
for policy. Our objective is to discuss issues concerning the desirability, necessity and possibil-
ity of government responses to the process of informatization. After a genera introduction, we
turn to a more detalled discusson of three highly relevant areas for policy: market Structures,
urban networks and media use. Finaly we discuss the options for policy, as well as the need to
regulate the informatization process
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1. Introduction

Nowadays it is generdly accepted that we live in an information era, at least as far as Western
societies are concerned. We should not forget however, that ‘eras usualy last severa decades,
and the information era has only just begun. So it seems more appropriate to spesk of the
trangtiond phase between the industrid and the information age. Apart from this semantic
argument, there are other reasons to buttress the thess that the information era has not yet
manifested itsdf in full detail. For example, the current rate of technological developments,
which are highly dynamic and unpredictable, lead to continuous innovations that are developed
and exploited. There is ample opportunity for speculation, which inevitably lead to such
visonary predicaments as the ‘globd village, ‘the wired society’ or ‘the paperless society’.
Solid scientific research however, seems limited because of the sparse number of empirica
facts and figures.

As with the beginning of dmog every era, the most important driving force is a newly
developed technology. Such technologica developments stand in mutua reationship to
societa developments and have an impact upon each other. Usudly however, the impacts on
society are felt for a much longer period, and not seldom influence the fimdamenta
characteridics of a society. The invention of the seam engine for example, in the firgt place
triggered the indudtrid revolution. The technology caused this revolution, but meanwhile,
risng wages had paved the way for the successful application of the team engine. Clearly, the
steam engine had an impact on society for a much longer period than the end of the nineteenth
century. One may argue that this influence dretches as far as the 1950s.

This paper addresses the policy issues evolving from the process of informatization (which will
be defined in the next section). Palicy is, to a dgnificant extent, a reaction to societa trends
and developments, which in ther turn are largdy influenced by technologicad deve opments.
Since technologica progress and the impacts on society are highly uncertain, it is apparent that
an andyss of paolicy in reaction to these development leads to a great amount of uncertainty.
We therefore maintain this discusson on a generd level and look for underlying themes rather
than topics. Our god is to study the possible impacts of informatization on a number of areas
relevant for policy-making, and discuss the potentid implications, given a generdized st of
policy targets. In particular, we condder the policy target of an efficiently-working economy
with a minima disturbance from policy intervention. In other words, we discuss whether the
informetization trend gives additiond impetus for the public authorities to withdraw from the
economic playing fidd.

As described above, the topic is clearly too broad and too generd to apprehend in the context
of one paper. Therefore, we redtrict oursaves in two important ways. First, we use the concept
of informatizetion only in relation to economic transactions. In this specific context, we define
informatization as the increasing share of the value of tradedproducts or servicesthat is
comprised of non-material - intangible - attributes of these tradeables. It is important to note
that informatization in this sense can occur in two digtinct ways. One is that this increase of
value may be due to uniqu products, which is related to the process of culturd identification.
Young people in particular seem to be very sengtive to this type of informatization. Wearing
Nikes or Reeboks gives one a certain level of esteem which has absolutely nothing to do with
the inherent quality of the shoes. Secondly, informatization may be a red process, in the sense
that the product, service, or its use actudly increases in qudity, for example, because of
improved utility, reliability or durability. For ingance, research that has led to better designs



leading to more comfortable or stylish shoes is - from one vantage point- a red effect of
informatization.

A second redtriction that we adopt in this paper is our exclusive concentration on

consequences that can be expected in the economic domain. In particular, when we move to a
discusson of policy consequences, we address topics reldive to the functioning of economic
processes. Although the context of this paper is mainly Western European, the issues discussed
have a broader vdidity.

This brings us to the following organization of the paper. In the next section we give a
summary overview of the process of informatization and discuss a number of closdy related
issues. This overview is not complete, but it does highlight arguments which are important to
our discussion. This has the inevitable danger of subjectivity, but we have tried to keep the
discusson balanced. In Sections 3 to 5 we tredt in greater detail the potentia - theoreticd -
effects of the informatization trend on three dedicated areas which carry sgnificant policy
relevance. These areas are the market structure, urban networks and media usage. In Section 6
we turn to the role of governments. The relation between policy and the process of informat-
ization is bi-directiond and we treat both directions. So in this section, we firgt discuss the
policy dternatives of the government in rdation to information networks which are of basic
importance to the emergence of the information era. Secondly, we discuss the impact of
informatization on the role and legitimacy of government intervention in the economic process
Section 7 concludes this paper.

2. A bird’s eye view on informatization

Each transaction in economics « each good or service that is traded . congsts of a materid,
tangible component and an immaterid, intangible component. For example, a bunch of whest
has a certain vaue. From merdly observing the whesat, experts may infer whether it is okay,
what type it is etc. These information components are directly and inseparably related to the
material component. There are, however, a number of other aspects of the bunch of whest that
cannot be inferred from the materid part of the wheet itsef such as its origin, the time it has
been dtored, its treatment during trangport, etc. These atributes may well define a sSgnificant
share of the value of the good.

Informatization was defined earlier as a process of change in which the information component
in the transactions of an economy becomes increasngly important. There are two contributing
phenomena to the process of informatization and both are strongly related to developments in
information technology. In the firgt place, the cost of information provison has fdlen
enormoudy. There is much more information available a much less cogt than ever before. At
the same time, the posshilities for effectively dedling with this information are aso growing at
enormous rates. Increasing levels of education, combined with powerful technology to handle
informetion and make meaningful inferences from detalled information, give rise to this
possihility to treat larger amounts of information. When we eaborate on the wheat example
above, it may be useful for the consumer to know which farmer produced the whest, because
he can consult a data bank to inquire about the conditions of the farmer’s land.



The second contributing phenomenon to the
process of informatization is the increase in the
share of tradegbles that have a large
information component. This is illustrated in 20
Figure 1, which shows the raive share in M Basic needs

per cgpita consumption in the Netherlands €& Industrial products
over the period 19251992, in three W Services
categories. basc needs, industrid products
and services. The figure shows that per
capita consumption of services has grown
sgnificantly over the period 1960- 1992,
while the per capita consumption of the 0 L S
other two categories remained more or less B % 8 % s T 8
congant. Although products with a large

information component are not identical 10 Figure 1 Compostion of per caita consumption in the
sarvices, and services are not by definition  Netherlands, 1925- 1992.Source, CBS, (1994).

products with a large information

component, it is nevertheless not unreasonable to assume a high corrdation between the
information component and the service character of a tradegble. Therefore, this figure does not
prove the notion that the relative consumption of consumables with a large information
component has grown importantly, but gives a srong illustration of the point.

=100)

Volume index (1980

Figure 1 dso suggests an important point about the consumption of basic needs and indudtria
goods. The per capita consumption of these categories grew Steadily over the period 1925-
1960 (approximately), and remained on a more or less congtant level afterwards. This not only
implies that the overdl growth in per capita consumption is entirdy attributable to the growth
in services but it also suggests that this growth has not led to a decrease in absolute per capita
consumption of tangible goods. The message is that informatization is a complement rather
than a subdtitute for tangible products. Consequently, the growth in information consumption
does not necessarily lead to a reduction in the consumption oftangible goods. We repeat
however, that Figure 1 can only be interpreted as an illustration of the phenomena we suspect
will happen. So the above remarks should be read as testable hypotheses, rather than well
established conclusions.

The process of informatization can be
cgptured economicaly in a smple
diagrammatic presentation, (see Figure 2).

In this figure, the (hypothetical) market for
information is sketched. In the “old”
Studtion, the demand curve for information
was DD, while the supply curve was SS.
Equilibrium was reached a a quantity of Q_,
for a price P, Obvioudy thisis a

? 1 theoretical, abstract market and Q_,, and P,
Quis Quew Q are unobservable, imaginary varidbles. As
described above, technologica progress has
led to an autonomous increase in both the

Figure 2 The hypothetical market for information with an demand and the SlJppl of irformation. This
exogenous shift in supply and demand. y '

Pold
P,

new




means that for the same prices larger quantities of information are demanded and supplied. In
the diagram this implies a shift of both curves to the right. As a result of technologica
progress, the “new” demand curve becomes D’'D’ (for example), while the “new” supply curve
becomes S S (for example). In the presentation of the diagram the new quantity is Qe Which
is clearly larger than Q. This increase is the process of informatization. The new price is P,
In this diagram P,,,, is less than the old price P, but it is clear that a smilar diagram could be
drawn for which P,.,, exceeds P,4. The price increase or decrease depends on the size of the
shifts of the two curves. Unequivocaly however, the new quantity Q,.,, is larger than Q.

When we take a closer look at the price of information, we observe that it conssts of two
parts. As with most goods and services, these elements are the production costs and the
trangportation costs. The interesting thing now is that concerning the product information,
technologica progress has an effect on both dements, but this impact is much more significant
for the trangportation costs. Production costs are dso influenced, for example, because sources
required to generate information are more easly accessible, but this may be set againg the
increased codts of manipulating the inputs. As far as production is concerned, the picture is
unclear. In trangportation, however, it is evident that the new technologies have
unambiguoudy led to a decrease in costs, and thus in a decrease in the per unit costs of
information. This not only holds for the product information, but aso for the information
component associated with other products.

The fact that the reduction in codts is mainly attributable to the decrease in transportation costs
has sgnificant implications for the organization of production. To develop this point, we refer
to the theory of Transaction Costs Economics (TCE) originaly developed by Williamson
(1979). Although TCE is not without its critics (Ghoshd and Moran, 1996) which may be
judtifiable particularly when TCE is andyzed in its fundamentas, some important conclusions
of TCE stand firmly because of their conceptua strength and their empirica relevance. In
particular, TCE explains the mere exisence of firms (organizations in genera) as a means of
exerting control over the constituant elements of the production process and to reduce the
transaction costs. The basic idea is that the production of a good involves the input of a very
large number of individua basc goods and actions by people. By organizing these actions into
one unit (the firm), the costs associated with the control of the process and the transactions
involved are minimized. Therefore, firms are an efficient way to organize production.

This minima excerpt from traditiond TCE suffices for our purposes. The point is that cogs of
control and transactions are, to a sgnificant extent, related to information. The particular
aspect of control - which pertains to qudity standards, ddivery times eic. - is to a very large
degree a matter of information. But transactions adso involve information, as, for example, the
bills and other accompanying documents concerns nothing but information.

As a reault, these transaction costs, and consequently the cost of information, is an important
driving force for the existence and scde of firms. Bascdly, such transaction costs are a
decreasing function of firm sze, S0 to minimize these cods creates an incentive to build large

organizations.

In modem versions of TCE, other types of transaction costs dso play a role. Gurbaxani and
Whang (1991) noted that dthough the firm may be a coordinating device for minimizing
externd transaction cods, ill other cogts within the firm, which are dso related to the
acquidtion of information, labeled internd transaction cods, are relevant. Gurbaxani and



Whang in particular, identify agency cogts - “costs related to obtaining information on the
agents behavior” op cit. p. 63, where agents are defined as the various units that make up a
firm - and decigon-information cost. Both costs components increase with firm size,

Informatization impacts on both externa and interna transaction costs. Decreasing externd
transaction cogts forms an incentive for the disintegration of firms, decreasing internd
transaction costs works in the opposte direction. The result is unclear, but two further remarks

are noteworthy.

The firgt is that empirica research indicates that the integrative forces seem to be predominant.
Secondly, it seems theoreticdly that disntegration is the more attractive option. Apart from
the fact that less vertica disintegration becomes feasible for more or less equa codts, the
resulting increased competition will likely reduce the price of the products. It is clear however,
that the ultimate outcome is as yet uncertain. It may well be the case, for example, that the
reduction of internd transaction costs appears to be the most important to firms now; and that
the reduced externd transaction costs will only be redized in a later stage. Perhaps the most
likely outcome is a strong horizonta integration, made possible by the reduction of interna
transaction costs, combined with a verticd disintegration, which is due to the decreased
externa transaction costs, and so firms thus regp the fruits of increased competition. In this
way, the benefits of informatization may be fully exploited by organizations.

By daborating on this scenario, we observe that the consequences may be diverse and
immense. Some examples are:

- Veticd disntegration of firms, for example by outsourcing and related concepts. Less far
reaching, but smilar in kind, is the process of giving units, or departments more independence
while gtaying within the organizaion.

- The evolution of multi-location firms. This particularly relates to the spatid separation of
parts of the production process while the firm remains an entity. In this way, by choosing an
optimd locetion, various dements of the firm can improve their performance.

= A growth in tde-working. This may be interpreted as the ultimate form of the multi-location
firm, when each employee is seen as an independent unit of input into the firms production
process.

Such processes are inevitably accompanied by an increase in the number of transactions. Both
the lower per unit price of transactions and the potentid gains from growing competition are
expected to more than counterbaance this effect, thus leading to an overall cost reduction for
the firm. Findly, the horizonta integration bears the danger of monopolization of the market.
Although monopoalies are not by definition the “bad guys’ of modem economies, (we eaborate
on that in Section 6), public authorities have to be very dert when such monopolies arise.

The lagt point in this overview concerns the functioning of markets. Textbook economics
begins with the premise that agents have full and perfect information. This premise is often
criticized. Does the current trend of informatization lead to a state where this premise is less
disputable? This is only partly so. The premise of perfect information concerns knowledge of
the supply and demand curves and the quditative characteristics of the goods (cf the Stigler
(1961) andysis of the market for lemons). Informatization will contribute to the suitability-of
this premise, but the consequences are far reaching. In an extreme scenario, informatization
results in each product becoming unique and exactly identified by its quditative festures (cf.
the bunch of wheat example above). Each product will be demanded by one agent and supplied



by one other agent. In the very end, markets as a coordinating mechanism will disappear, but
the question remains. how do supply and demand meet?

The economic literature recognizes four such coordinating mechanisms: direct search, brokers,
deders and auctions (or the market)'. Direct search implies that one supplier searches for one
demander of the good (or vice versa), while with auctions, large numbers of agents are present
a at least one side of the auction. Deders are intermediaries who coordinate supply and
demand by using an information advantage and holding stock themsdves, brokers are smilar
but do not hold stock. The above mentioned process of goods becoming unique, eiminates the
necessity of auctions as an efficient coordination mechanism. Brokers are the best candidates
to replace the Wdrasan auctioneers, particularly since information is their specidty. Deders
are less likely to become the dominant coordinating mechanism since stock holding becomes
increesingly less attractive (cf. the increesng numbers of firms reying on the Jug-in-Time
principle).

An interesting question is whether these newly emerging coordinating mechanisms impact on
the possibilities for achieving policy targets. Two remarks gpply. Firgly, when taxes and
subsdies are used as a policy instrument, it is well known that the outcomes are in generd
second-best. First-best solutions can only be reached when taxes and subsidies can be
differentiated over perfectly homogeneous groups of agents. In practice it, is impossble to
identify perfectly homogeneous groups because their number is too large, both because not
enough data is avallable to identify the groups and because the adminidrative costs would
become prohibitive. It is clear that information technology can contribute to both problems, so
that in the future, policy measures can better approximate the theoreticaly first-best solutions.

Secondly, the broker offers public authorities new options for government interventions.
Wadrasan auctioneers are artificid congructs, but brokers are human. These persons, or more
generdly, these indtitutions, can be identified and used as a means to achieve policy targets.

Findly, information becoming increasingly important implies that public authorities can use this
phenomenon to achieve policy targets, Smply by providing relevant information. In an
eementary form, this is current practice (anti-smoking campaigns for example), but it is
obvious that this instrument may be refined and extended in many directions. On a superficia
leve, it seems that in this way, “Big Brother” is going to weatch us. There is a Sgnificant
difference from Orwdl’s nightmare, however. In our scenario, agents keep their MI freedom of
choice, dthough governments try to influence their choice. So, there is no “Big Brother”

making your choices.

This completes our overview of the informatization process and its main consequences. In the
next sections, we study these consequences for three dedicated topics: market structures,
urban hierarchies and media usage.

‘The use of the word market is sometimes confusing. Market is used as (1) the general term for a coordinating
mechanism; (2) in combination with the four coordinating mechanisms in the text (a dealers market); and (3) as a
synonym for an auction (large numbers of suppliers meet large numbers of consumers). We try to avoid the confu-
sion by avoiding the term market in this part of the paper. In the remainder we will use the term in its general
meaning.



3. Market structures

Arguing that markets disappear by being replaced with brokers markets is clearly a sketch of a
dynamic process, rather than a dtate of affairs. Moreover, the extent to which this idedistic
picture will emerge moreover depends on a number of factors, particularly the number of
actors involved and the degree to which the transactions are subject to the process of
informetization. Markets will exigt, but the way they work is influenced by informatization. In
this section, we ask how informatization influences market Structures.

Due to the influence of Industrid Economics, the topic of market structures has gained
consderable attention latdly. The central paradigm of this branch of economics is the
Structure-Conduct-Performance framework. The centrd thesis is that the structure of a market
determines the behavior of the actors on that market and consequently, the performance. This
performance relates to both the micro results of firms, and the meso result of markets
(efficiency), or the macro wefare theme (contribution of market outcome to societa welfare).
The question can then be asked which market structure is optimal for a given policy god. This
is more interesting, Snce market structures gppear to be under the direct influence of public
authorities by means of regulation, entry conditions and the like.

A market structure is characterized by the mutud relationships between suppliers and
demanders on the market. A centra theme concerns power interpreted as the ability to reach
one's god a the cost of others not reaching their gods. Or dternatively, the relative power of
players determines the outcome in zero-sum games. This power can be exerted in price setting
(see Ouwerdoot et d. (1995) for a conceptualization of this process), but aso in the selection
of standards or other qudlitative aspects.

Michael Porter has paid consderable attention to the topic of power in market relations
(Porter, 1980 and 1985). His detailed andlysis basically reduces (at the danger of
overamplifying meatters) to the observation that the relative power of an agent is determined by
three factors: the number of competitors, the number of opponents (suppliers and customers)’,
and the use of information. Numbers of competitors and opponents determine the freedom of
choice of agents. The well-known extremes are the monopoly and pure competition with free
entry and exit. In a monopolized market, the monopolist has tota power, in a pure competition
no single firm has red power. For other market structures, al players have a least some
freedom of choice, and they can react to each other's decisons. Knowing these decisons or
the Stuations that lead to them offers the opportunity for Strategic behavior. In such cases, the
follower generdly is in a favorable postion. Therefore, information on the actions of
competitors and opponents is of great importance in partly competitive markets. At the same
time, it is good policy for an individud firm to hide the information concerning its own
operations from the other players.

Informatization now leads to a number of contradictory consequences for market structures.

1n a market, almost every firm is both supplier and customer. Similarly, each firm has to deal with suppliers and
customers. From a viewpoint of market organization, and also in the context of power relations, the roles of suppliers
and customers are more or less identical. In our discussion we use the term ‘opponents’ to capture both sides in one
word, which at the same time underlines the similarity of the relationships. On the other hand, competitors of a fu-m
are those firms that perform comparable tasks (i.e. make the same products). So competitors are importantly
different from opponents.



Firg of dl, the geographica scale of markets widens. This compensates for the second effect:
due to ongoing product differentiation, the per unit number of opponents decreases
importantly. Note that these effects correspond to the process of horizonta integration
predicted in Section 2. The combined effects however, lead to a greater dependence of the firm
on speciafized products and their producers/consumers. Specialization and product
differentiation may be accompanied by the trend of product specifications that can be easly
dtered (athough not dramaticdly). This trend reintroduces the option to seek dterndative
suppliers’customers. Findly, a third effect involves the speed of information transfer. This
means that conceding information about one's own firm becomes increasingly difficult, even
when the firm's decisons are only reveded by the actions it takes.

Before we can infer from these impacts, we observe one more important and relevant
development. This concerns the issue of confidence. Confidence relations are defined here as
long-running trading relations with the same opponent. The need for such relationships is
badscaly due to a lack of information. When essentid pieces of information are missing a long-
run trading relaionship can subgtitute for this lack, given the experience that previous
transactions were satisfactory. Obvioudy, informatization leads to a reduction in the
information gap, and thus to a reduced need for long-run trading relationships. Consequently,
such long-run rdaionships will diminish.

The emergence of brokers is dso relevant here. Consumers will likely need to have confidence
in the brokers, so that long-running relationships with these brokers may subgtitute for the
confidence relations with individua suppliers. This confidence can be incressed by a
cetification inditute. It is interesting to observe that in the Netherlands, dready existing
broker markets such as housing and insurance, indeed work with a self-organized certification
mechanism. For the Internet, Wagenaar (1997) expects an increase in the number of certified
brokers for information intermediation as well.

The overd| picture that emerges from the aforementioned developments is one of highly
dynamic markets in which ingtability prevails. The more generd principle of increasing power
further supports the expected development of disintegration of firms. Also, within smdler
firms, hiding the rdevant information is much eeder.

From a welfare-economic point of view, there is a limit to the acceptable level of power of
individual agents. This is an obvious task for public authorities The issue of certification
should aso be responshility of these authorities, which would be in the interest of the markets
themsdves. An interesting option in this respect is public goprova of private certification
indtitutes. One way or the other, consumers will, in the end, only fully trust certificates from an
independent organization. Apart from these remarks, it gppears tha the role for public
authorities is quite limited. The trend is actudly towards a (purely) competitive market, in
which there is no specific role for government. Agents will attempt to gain as much control as
possible in this market, and that is governments only concern.

Finaly, we observe that the developments described above also affect the important issue of
location decisons. The choice of a location is determined by consdering a multitude of factors.
We expect that informatization influences the rdative weights attributed to these factors.
Specificdly, the importance of factors such as proximity of suppliers and customers will
deteriorate due to informatization. Other factors less influenced by this process will gain in
weight, such as the physicd infragtructure or taxing regimes. In the next section, we discuss



the consequences of these developments for urban networks.

4. Urban networks

Urban networks play an important conceptud role in numerous issues in adminigration,
economics, trangport, etc. An urban network may be defined as the structure of mutud
relationships between cities in a certain area. The mutua relaionships are described in
population rankings, distance between cities, and the implicit dependencies of smaler cities
upon larger ones. In this section, we briefly discuss the economic-theoretical background of
urban networks, its empirica relevance, the impact of informatization on the eements of this
background, and the likely consequences for urban networks, particularly in relation to
economics and transport.

The need for safety is usudly regarded as the single most important reason for the emergence
of cities in ancient history. Nevertheless, economic arguments are also put forth to explain the
emergence - and especidly the success - of the human invention of the city. There are two such
arguments (eg. Segd, 1977). The fird is that a city - a concentration of people and human
activity - provides a critical mass of labor supply and purchasing power required for the
evolution of economic activity. Secondly, trangport between locations can be more efficient
when the infrastructure is used by many agents - a matter of economies of scae. Hence, the
bundling of trangport between cities, made possble by a bundling of activities within these
cties facilitates the efficient use of infrastructure. The exigence of an infrastructure in turn
gives the cities an edge when it comes to subsequent location decisons. In this way, cities
confirm their own success, thus explaining the never-ending growth of cities.

With these notions in mind Chrigtaller and Losch developed the so-caled central place theory
in the 1930s and 1940s. It plays an important role even in contemporary research into urban
networks. An important concluson of this theory is that urban networks show a hierarchica
pattern whereby the largest city offers the supply of al products and services, the next largest
cities offer a few less; the third largest cities offer again a few services less, etc. Implicitly, this
theory describes the dependence of the smaller cities on the larger ones, sSnce some services
are only supplied on a higher hierarchicd level. Moreover, each city on the n-th hierarchical
level will seek its missng services in the city of the (n-1)-st level, nearest by, due to the
minimization of trangportation costs. Findly, the hierarchy will be determined by the gze of the
populations because of the criticadl mass argumernt.

Although the direct empirica relevance of the central place theory is limited, it has made an
important contribution to understanding urban hierarchies and the associated inter-urban
dependencies. For example, the Dutch urban network is far from the idedist Christaller-Losch
type of network. Nevertheless, notions that can be traced back to central place theory can ill
be found in contemporary Dutch urban policy.

Congdering the effects of informatization, we first have to recognize that economic arguments
are not the only ones that hold in the analyss of urban networks. We dready noted that in the
very old days the sociologicd argument of safety was of great(er) importance, and nowadays
in the Netherlands, palitical arguments seem to be the primary driving force for urban
developments.



But given these asdes we can see a clear effect of informatization on the economic arguments
underlying the Structure of urban networks. Firdt, the importance of proximity to input
(particularly knowledge) reduces strongly. This holds for both information as a product, as
well as the information component of other goods. The bundling argument ill has its
relevance as long as the trangport of information requires fixed networks. The growing
importance of wirdess communication, however, which will eventudly include a dominant
position for this type of tdecommunication, further reduces the need and logic of bundling of
transport of information. In the most extreme scenario, the economic arguments will become
entirely redundant. The essentid point is that location decisons will no longer be made on the
bass of these traditiond economic arguments. It will no longer be possible to describe location
patterns in terms of urban hierarchies. The resulting physical transport of tangible products will
show a highly Ass-cross character. Consequently, the urban network will be less hierarchicd,
but more grounded upon a basis of economic equity (Stough, 1995). In other words, economic
centers Will disappear.

Clearly, the above describes an idedigtic and extreme scenario. An implicit assumption in this
scenaio is that informatization is a ubiquitous process. dl regions and dl people profit equaly
from the informatization process. Gillespie and Cornford (1995) argued that such a scenario
currently has limited empiricd vaidity. The developments ingtead point to a fragmented
scenario, in which the undirected and unguided development of the informatization process
leads to drategic behavior. The result is that informatization is concentrated in cities.
Therefore, Gillespie and Comford advocate the regulation of this process so that it will not
lead to “... a sharp differentiation between places in the range and quality of services
provided”.

Finaly, we repeat that this andysis is strongly biased towards economics. Other, perhaps more
relevant approaches of urban networks can be thought of We strongly advocate such
“dternative’ andyses to see the differences and the similarities, and to learn more about urban
networks (examples of dternaive andyses are: Castells (1989) and Graham and Marvin,
1996). Multidisciplinarity is the key to understanding the issues in this highly policy reevant
subject.

5. Search and media use

We have identified two consequences of the process of informatization that lead to questions
concerning search processes. Firdt, the increased spatid scae of markets, in combination with
the fewer per square kilometer number of transaction partners raises the question: how do
these partners come to know each other. Secondly, diminishing importance of confidence
relations and long-running trading relationships can only become redity when an agent can find
new partners reatively eadly (i.e for amdl cogt). This concerns the efficiency of the search
process.

The search process can be loosdaly defined as the process that matches demand and supply. In
Section 2 we concluded that the most likely future Structure of this process can be identified as
a brokers market. In this section, we concentrate on the instruments used to redlize the goa of
search: to find a transaction partner. We specificadly study the topic of media choice. Our
andyss will remain on a generd leve; the pretenson to provide answers for concrete media
choice problems will be absent.



Our centrd question is how do a producer and consumer of a certain product X, with a
gpecified st of product characteristics meet. The most dementary requirement for meeting is
that at least one of these agents sends a message. Such a message will be undirected, single to
multi-point, because a large part of the population will have to notice the message. A sender
hopes that one of the recipients is a desired transaction partner.

Of course, there are factors that influence the success rate of such undirected message. Firdly,
the accuracy of the message (does it describe exactly what | want to tell?) plays a significant
role. Secondly, media choice is of utmost importance. The population theat is reached is in the
fird place determined by the chosen medium.

The firgt impact of informatization is that much more data has to be included in the message.
Product differentiation is asking this. Nowadays, we do not buy apples, but we buy Golden
Ddicious from France, not syringed and transported by train. However, a consumer who wants
Dutch apples only, does not need to know whether French apples are syringed. Hence,
information can be presented in a filtered way. This may lead to a hierarchical search process,

an expectation that again is in line with the prediction of the dominance of broker markets.
Such hierarchica search processes can aready be observed today. A relatively new
phenomenon however, is that this hierarchica search covers multiple media. For example, the
interested reader of a newspaper ad is quite frequently referred to a home page on the Internet
for further information.

This brings us to our fina point in this section: the role of the Internet. It is clear thet the
Internet will play an important role in dl kinds of human communication in the future,
including economic search processes. It is impossible to predict, however, in what direction
and to what extent the Internet will become important. A number of questions aise in this
respect:
. how will the adoption of computers evolve over time, and moreover which share will be
connected to computer networks,
how will the price mechanism look and will consumers have enough confidence in the
reliability of the network with regards to financid transactions;
. how will other media adopt drategic behavior and how will the future equilibrium look;
« will hierarchica search be the dominant paradigm and to what extent, and will it indeed
include multiple media or will it be restricted to a sngle medium.

Concerning these issues, public authorities seem to have adopted a postion of wait-and-see
what market developments will bring. When public authorities only had an efficient market as
their policy god, this attitude would have been completdy judtified. A market-driven
development may be expected as the most efficient outcome. However, for governments, other
motives may be equdly important. There are two particular motives to watch closdy during
the course of events and to react upon when necessary. Firg, is the familiar possibility of
monopolization of markets. Efficient outcomes of market processes are only guaranteed when
aufficient competition exists, and this may judify government intervention. A second motive
can be that certain media serve two important goals. The free press that is represented in
journas and newspapers has a particularly important role in the political process of
democracies. Hence, a certain degree of media protection against pure economic threats can be
judtified.

In the next section, we discuss in more detall governments involvement in the process of



infortnatization and its derivatived effects.

6. Informatization and Regulation

Government’'s involvement in inforrnatization is bi-directiond. Fir, the possbilities and
necessities of regulation are discussed in Section 6.1, Next, the impacts and consequences of
informatization for policy ingruments are andyzed in Section 6.2.

6. 7 Regulating the information era

Concerning the dedrability of government intervention in the process of inforrnatization, it has

to be noted that:

. informatization may lead to a Sgnificant improvement in the efficiency of economic
processes, because of the combination of tangible goods and ther intangible information
aspects;

. informatization may lead to a continuing specification of goods and services, inducing a
shift from markets to transactions;

. informatization will lead to better knowledge concerning goods and services, dthough too
much information bears the danger of a decrease in the efficiency of the decison-making
process. The reason for this is that the supply of too much information itsdf leads to a
decison making process, viz. which information to collect and exploit to make the origind
decison;

. information can be 0 vauable that issues concerning the protection of property rights,
privacy and the individud may raise difficult questions, that could delay the process of
informetization;
informatization generally assumes a network infrastructure for which issues reated to
natural monopolies, free entrance, accesshility, contestable markets and separation of
ownership and usage are highly relevant.

All this suggedts that many informatization-related topics may be left to “the market” as a co-
ordination mechanism, but that topics related to market failure require a certain leve of
government  involvement.

For the EC, an important first step towards the liberdisation of the telecommunication market
was made by the publication of the “Green Paper” on ‘The Development of the Common
Market for Teecommunication Services and Equipment’ in 1987. In this document, the
principles of liberaisation were explicated, but a plea for standardization and harmonization of
regulaion in the member sates was adso hed.

Informatization in general presupposes the existence, connectivity and entrance to an
information network. Many of these networks are public, athough they are often exploited by
semi-public agents. OECD (1995) gives an interesting overview. An increesng number of
networks however, are privately owned. The market has gpparently succeeded in organisng
private networks, not only for intrafirm gpplication, but adso for inter-firm objectives
(Eliasson, 199 1).

In the World Bank Development Report of 1994, it is argued that government’s objectives in
infragtructure development should be directed toward achieving growth and sugtainability in a
market-oriented environment. Policy should give incentives to treat “networks’ as a



commercid activity, not as a bureaucracy. Consequently, monopolies have to be fought, and
competition has to be favored, in particular by distinguishing between ownership and use of
networks. This opens the door to public-private partnerships in various forms, not only for
financing, but also for regulation and licensing (cf. the role of FCC and Oftel). Hence, even in a
highly deregulated economy, there is enough room for informatization policy, which may have
as its primary objectives the guarantee of a desired level of competition, as well as the
dandardization and eimination of bottle necks.

Ancther EC “Green Paper” on ‘Commercid Communicetions in the Internd Market' published
in 1996 shows smilar conclusons. Market-based communication and information services
grow a high rates. Unnecessary and uncoordinated regulation crestes numerous barriers to
successftul commercid activities in this area. This again necesstates sandardization and
harmonization to fully profit from the emerging information era

6.2 The impact of informatization on policy

For a fundamentd discusson of the impact of informatization on policy, we first reconsder
three basic questions. what is the motivation of policy intervention, what are policy objectives,
and what instruments are used?

Bascdly, a government intervenes in an economy when it becomes clear that without this
intervention, certain issues would not go well for example, certain goods would not be
produced or a framework for transactions between people would not exist. Government
intervention is therefore a way to maximize wdfare, which implicitly is defined as the generd
government objective. Yet, besdes this economic objective, other objectives will be pursued in
other fidds (socid, military, law). These various objectives will often be at odds. Therefore, a
further task for governments is to make decisions where partid objectives are conflicting.

In Western societies, it is generdly believed that the economic objective can best be achieved

by free competition in markets and that intervention is necessary only when markets fail. From

an economic point of view, we have found three intringc reasons for market intervention:

market falure, the conflict between economic and other objectives, and the congtruction and

maintenance of a legal framework as a prerequisite to transactions. Market failure can be

further broken down into three prominent problems (Fokkema and Nijkamp, 1994)

. imperfect competition, caused by a cost structure that leads to (natural) monopolies. Berg
and Tschirhart (1989) wrote an interesting volume on the regulation of monopolies,

. impefect information;

. absence of markets, as for example, in the case of externdities and public goods.

The objective of efficiency has been, and will most likely be the centrd policy objective in the
economic domain. Policy that is based on this objective is contingent to externa factors of
which three need to be discussed here. Firdly, the relative weight that objectives in different
domains receive changes over time. This reflects the variety in voter preferences. Secondly,
technologica progress is important. Policy targets that were technically impossible one day,
become feasble now. Road pricing is a good example in this case. Thirdly, and relatively
recently,it is recognized within economics that even efficiency is a multidimensond attribute.
Nowadays, a distinction is made between dtatic efficiency (maxima production for minimal.
cos) and dynamic efficiency, which involves the development of new products and production
processes (innovetion) at a welfare maximizing rate (see eg. Scherer and Ross, 1990).



Having laid bare the fundamental reasons for government intervention and the issues
influencing it, we are now ready to discuss the impact of informatization on the role of public
authorities.

The firgt point concerns the fact that objectives in frequently conflicting areas have to be traded
off in the formulation of policy. The mere necessity of trade-off will not be influenced by the
informatization process. In an indirect way informatization, may very wel impact this point.
Firdly, an unequa development of informatization in various areas, or among different groups
of people may have an impact on many other issues. For example, the “éeectronic democracy”
may be a very efficient and promising additional option for politics. However, only persons
with network access can participate in this “democracy”, and hence from a procedural, equity
and legd perspective, this idea cannot yet be further developed. Secondly, to guarantee equd
access to the merits of the information age, governments may decide that a common standard
for the development of software is mandatory, while this standard is at the same time included
in basic education programmes. This is in direct conflict with the economic god of efficiency,
which would require the development of software in a free and competitive market.

Next, we consder the possble impact of informatization on the three identified reasons for
market falure. Firdt, a naturd monopoly arises when the sectoral cost structure can be
characterized as sub-additive®>. Non-naturd monopolies are often enforced by artificid barriers
to entry. Again refer to Berg and Tschirhart (1989) for a comprehensive overview.

Transaction codts are an important source of economies of scale. Since informatization reduces
these transaction costs, as we discussed above, this reduces the likelihood of monopolies being
naturd. Disntegration dso leads to smaler - sngle product - firms which are usudly
characterized by linear cogt functions, so are not sub-additive.

Such smdl firms will however, try to protect their vulnerable position due to limited market
power, by cregting artificid barriers, for example by standardization or non-public agreements.
Once again, informatization will undermine this posshility because it is increasingly difficult to
conced information.

Secondly, it is dear tha the point of incomplete informetion is largely overcome in the
information era, as we dready discussed in Section 2. There we concluded that the numbers of
suppliers and demanders of products become significantly less, and diffise in space. This

would lead to a growing importance of brokerage as a market mechanism. In such broker
markets, imperfect information is not a very likely source of market failure. However, the
monopolization of the avalable information and the issue of confidence reman as important

concerns.

The third source of market failure was the absence of markets related to the issues of
externdities, public goods, etc. The most important sources for externdities are ill-defined
property rights (who owns the clean air in a building, the smoker or the non-smoker), non-
rivary in consumption, indivishility of consumption and the imposshility of technica excluson

3Sub-additivity of the cost function implies that the production of an amount x of a product is less costly than the
sum of producing y and z of this product, with y+z=x, for all x, y and z. Economies of scale are the most important
reason for sub-additivity, and for single product firms the two concepts are identical. However, sub-additivity is
usually also defined for multi-product fums in which case other causes may also play a role.



in consumption. In generd, we remak that informatization and information technology can
help solve many of these issues; but on the other hand, some problems are fundamental, and

are not a matter of information, such as the issue of property rights. Therefore, government
intervention will be peragtently necessary, dthough the number of ingtances in which palicy is
required will reduce. The most important point remaining will be to create the conditions under
which the “right of information” will be guaranteed equdly for dl agents.

7. Conclusions

Informatization is a complex process which touches upon the fundamenta properties of
economic processes. Many basic and even dementary questions remain unsolved for the
moment. Nevertheless, some genera and consequential developments have been identified.
These can be summarised as follows: Informatization leads to an increasingly chaotic economy,
with more products, less stability and involving a widening spatid area. At the same time, the
sdf-regulating power of the economy increases. Consequently both the possibility and the
necessty of government intervention diminish.

Yet some basic task for public authorities remains. Particularly in the case of fundamenta
market failure which is closdy relaed to the absence of property rights, is government

involvement required.

In this paper we addressed the consequences of the informatization process on some dedicated
aress, including market structures, urban networks and the new media. The general concluson
is that these particular areas are strongly influenced by the process of informatization such that
a ggnificant share of the exising scientific knowledge loses its rdlevance. Therefore, it is
recommended, from a policy perspective as well, to formulate a broad, integrated and
especidly multi-disciplinary research agenda into the impacts of the process of informatization.
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