
THE INTERNET INDUSTRY, OTHER
INFORMATION TECHNOEOGIES

AND SUSTAINABLE DEVELOPMENT

Ahsíract. We are currently in Ihe midst

ofthe formation ofa new industry

within the broader informaron

lechnology (IT) sectors, the Internet

industry. This industry is preseníly

composed ofa relatively small number

offirms and a vast array ofusers who

make worldwide transactions

instantaneously escaping even from the

mostfundamental laws and/or

regulalions ofthe countries where

transactions take place. The ever

increasing demandfor an array of

commercial, educationa! and

eníertainmení services and Mosaic's

user-friendly interface has made the

Internet an integral part ofour social
and economía activlties with important

ramificationsfor the broader

informaiion technologies sector.
Internet's pervasiveness creates greal

opportunities as well as challenges lo
both developed and developlng

countries. Jt is expected that ITs would
have an adverse effecl on the wages of
low-skllled workers in industriaiized

countries and a positive effect on the

wages ofhigh-skilled workers. This is so

because competilion from low-wage

countries combinad with wage rigidities
in the labour markels in industriaiized

countries creates more unemployment

in ihe iow-skilledJobs in industriaiized

countries. Inequalities íherefore become
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even worse with Ihe introduction and

the widespread appiication ofJTs. The

paítern ofinequality becomes even

worse in developlng countries where the

leváis ofeducation among groups of

citizens are more unequal.

Introduction

In the pastyear or so a new industry has

emerged in the information technology

(IT) sector, the Internet industry. This

industry is presently composed of a

relatively small number of players

(firms) and a vast array of users who

make woridwide transactions instanta-

neously escaping even from the most

fundamental laws and/or regulations of Ihe

countries where transactions take place.

Originally used almost exclusively by

academicians and researchers for the

exchange of information, data, and for

bibliographical research in world librar-

ies, it very soon became a powerñil in-

strument for business firms in promot-

ing their goods and services throughout

the world. According to CERT

(Computer Emergcncy Response Team,

at Pittsburgh) the total number of serv-

ers connected to Internet increased by

4,700% in 1994 compared to 1988. The

Internet presently serves 150 countries.

According to the same sourcc, the num

ber of users in 1994 surpasses 20 mil-

lion (individuáis and firms together),

while in 1988 it was only 1 million. The

number of servers dcubles every three to

four months, while the number of users

increascs by hundreds of thousands

every month,

One of the most unexpected experi-

ences with Internet is its rapid and in

tense use by firms for commercial pur-

poses. Thus, in 1994 there were 21,700

firms connected to Internet, as com

pared to 9,000 in 1991. This is quite

surprising because the Internet system

was initially supposed to ñinction for

scientifie and military purposes only.

Sinee its foundation in 1969 with a

specific goal to create an indestructible

electronics network with a huge number
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of sites and users, thc Internet has been

quite discrete and its use has been lim-
ited to a very specific group of scientific
users. At present, although its commer-

cial use is ovcrcstimated, nevertheless, a

growing number of firms are using it as

a powerful tool for marketing and ad-

vertising thcir products or services

worldwide. While it is very diificult to

idcntify the profíle of firms participating
in the Internet, it seems that high-tech

information technologies firms are In-

ternet's natural ílrst clients. Neverthe

less, lawycrs, librarics, doctors and ven-

dors of such traditional products such as

pizzas and arts collcction pieces are

susceptible to use this network as well.

This paper is organized as follows.
Section I prcsents the major players in

thc Internet industry and their major

characteristics. The demand and supply

of services in the Internet markct are

analyzed and ccrtain conjectures are
presented concerning their growth and
the impact thcy may have on business

strategies and consumer welfare. Sec
tion II deals with the information high-

way and thc Internet market and the
major challenges coming from the blur-

ring of boundaries between cable com-

panies and telecommunication and in

formation industries. Scction IV analy-

ses tlie impact of the growth of the In

ternet market on sustainable develop-

ment with respect to industrialized and

industrializing countries. Section V prc

sents the arguments for and against
regulating the Internet market, while

the last section concludes and provides

some policy rccommendations.

I. Intcrnct's market structurc

The industry players are presently com-
peting over the key technologies to run
the network, and these technologies will
play a significant role in determining
the industry's structurc (the number of

firms) and the number of services to be

offered as well as their quality.
Netscape Communications, thanks to its

relatively sophisticated technologies,
has managed, at present, to get a sound
position in the Internet industry. On the
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othcr hand, the most serious competi-
tors, a dozen of companies such as
Spygtass, MKS, Wollongong, Spry,
NelManage, etc., are offering their own

Mosaic versión of thc National Centre

fór Supercomputing Applications, a
kind of a semi-standard technology of
the industry. At present, the battle over

which firm \vill first establish its own

technology standard in the industry, is

reminiscent of thc one of the video re-

cording industry. Experience has shown

that thc pioneering llrms have, most of

thc time, a compctitive edge over the

late-comers. This first-mover advantage

principie seems to be reflected in the

Internet industry as well, if we judge
from the number and thc rcputation of

cach player behind the major ones.

In the Internet arena the battle seems

to be between two relatively small and
unknown companies, Netscape Com

munications and Spyglass. Nonetheless,

the reality is entirely different. Behind
cach player there is a major well known

multinational with a dominant position
in the "traditional" information tech

nology industry. Behind Netscape is
Novel! while behind Spyglass is Micro

soft. Spyglass, although less known than

Netscape, managed to gain an enviable

position in the Internet industry by ac-
quiring from NCSA the exclusive right

to distribute Mosaic liccnces to third

parties. The development of its own
Mosaic versión, more robust and more

secure, gave this company an advantage
over its rivals and allowed it to increase

its competitivc position to a level almost

comparable to the one achieved by
Netscape. On the other hand, Netscape

created its major rival, Spyglass, when

the former rejected a proposition for
collaboration from Bill Gates of Micro

soft. Microsoft has since then adopted

Spyglass' Mosaic versión code as a

platform of its Microsoft Network,

bringing, in that way, Spyglass at the
door of Netscape.

Admittcdly, Netscape is already well

establishcd in thc industry. On the other

hand, Spyglass' backing by Microsoft is

notan absolute guarantee of success and
some even doubt whelher Spyglass

would ever be ablc to effectively com

pete with Netscape. Microsoft has not
managed as yet to get a significant mar
ket share with its Windows NT in the

arca of network exploitation systems
and it had to acquire Intuit (at 1.5 bil-
lion dollars) in an effort to correct its
weaknesses with personal finance pro-
grams. Many users see competition be
tween Netscape and Spyglass as un-
healthy, since the arrival of the latter
may result in thc introduction of a dif
ferent standard than the one currently in

use. It is already the case with the exist-
ing standards in making secure finan-

cial transactions via Internet. There are

two standards, Secure Sockets and the

Http secure, the first introduced by

Netscape while the second by Spyglass.

If the two standards do not converge

into one, many services already availa-

ble on Internet would be inaccessible ei-

ther to Netscape users or to Spyglassusers.

It is expected that the new Windows

'95 versión would hit hard Netscape but

the longer Microsoft takes to launch its

new versión the better for Netscape.

This is so because Netscape's users
would become increasingly acquainted

with its programs and the host of new

services that would be provided by
Netscape's technologies. In that case the
first-mover advantage argument is fit-
ting perfectly well to this case.

Demand for Internet services is

growing quite rapidly. According to
Jayne Levin (author of the Internet Let-

ter), the number of servers connected to

World Wide Web used by Mosaic as a
gateway to have access to various serv

ices has increased 8,000% (from 100
to 8,000) within a year. To be sure this
demand has beenereated bythe industry
itself. From September 1993 to Septem-
ber 1994, NCSA's interface has been dis-

tributed freo (100,000 copies each month.
This number is, without doubt, under-
estimated given that users exchange a
great number of copies as well). Accord
ing to another source of information

(Internet Info of Virginia) the number
of companies connected to Internet in
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1990 was oniy 93 and 20,000 in 1994.

This increase in dcmand is mostly at-
tñbuted to Mosaic's uscr-friendiy intcr-
face. Before Mosaic's arrival, Internet

was accessible to specialists of the

UNIX exploitation system oniy. The
goal of Mosaic's founders (Jim Clark
and Marc Andrcessen) was to produce a
commercially viable, more robust and

higher performance vcrsions of World

Wide Web servers, Mosaic's interface.

[The interface, called Netscape Naviga
tor costs $40US (until veiy recently it

was distributed free), while the servers

cost from $1,500 to $5,000 depending
whether they are with or without a se-

curity sj'stem],

Mosaic Communications' (now called

Netscape Communications) high quality

products and its marketing strategies

conquered a critical mass of users, get-

ting thereby a dominant position in the

market. Mosaie's new product, Netscape
Navigator, not only offers more possi-

bilities in realizing transactions safely

through Internet but also accelerates

considerably the speed of transmissions.

For instance, transfering a document

used to take 3 minutes with the oíd Mo

saic versión, with Netscape it now takes
40 seconds.

A number of new scrvices are being

attached to the Internet as the technol-

ogy of the latter becomes better. Indeed,
MCI Communications, a telephone

company in the United States, has al-
ready atmounced a strategic alliance
with Netscape for using the clients-

servers product of the latter for its In-
íerMCI Service. Bank of América and

First data are using Netscape to oíTer

safe fínancial transactions. MasterCard,

has adopted Netscape for its electronic
payments through Internet. Novcll, the

biggest US company in the local nct-
works, has adopted Netscape Navigator
for many of its products, such as Word

Perfect Internet Publisher Pro for Win

dows. A división of the Digital Equip-

ment Company (DEC) has signed a
strategic alliance with Netscape with a
goal to promote this company's tools to
its own clients, to develop a bigger va-
riety of new programs (product dilTer-
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entiation strategies) and to refino exist-

ing ones for the Internet. ChannelWorks

developed by DEC makcs connection to
the Internet possible provided one has a
cable. Its price, $7,000US is considered

veiy alTordable given that a telephone

connection to the Internet for transmis

sions beyond one megabit/second is
much more expensive indeed.

The supply of new scrvices via the

Internet is increasing constantly. First
Virtual Holdings uses the Internet for

electronic payments. Electronic pay
ments are not a new service for the large

networks. Nonetheless, until the intro-

duction of First Virtual service, there

was no safe sj^stem for the Internet. It is

now possible, for instance to buy an ar-

ticle by using a credit card, and havc the

transaction registered at the Compus-
erve servers. In these circumstances,

Compuserve serves as an intcrmediary

verifying, on behalfof the merchant, the

credit and the authenticity of the client.
On the contrary, there is no authentica-

tion mechanism in the Internet system.

Because of the high risks associated

with illicit and ílnancial crimc, there

are vcry few fínancial transactions in

the Internet system. First Virtual's sys
tem resembles a miniCompuserve

whose ñinction is to provide the neces-

sary protection needed by a client for

making a fínancial transaction safely

through the Internet.

II. The information highway and the

intcmet

The delivery of a vast array of new
scrvices through the Internet is becom-
ing possible thanks to the information

highway. Many are still confuscd and

wonder how this information highway

will be built? Without doubt the tre-

mendous quantity of data, images and

texts to be transmitted through Internet

need a high quality electronics infra-

structure. This is especially truc with

the networks linking fírms and espe

cially homes with the providers of new
scrvices. Important investments are

needed for improving the present infra-
structure to the one of better quality

(higherspeed, etc.)and higherreliability.
Many countries are already in the race

to develop these new technologies. As is
usually the case, most of these countries

belong to the industrialized world.

Some newly developing countries
(Taiwan, South Korea, Singapore, etc.)
are also investing huge amounts of

money to convert Iheir outdated infor

mation infrastructure. This rcllects the

increasing rccognition of the impor-
tance of these technologies for growth

and development and the implications
Ihcy may have for future wealth creation

and economic wcll-being (more leisure,

higher quality of life, etc.). Therefore,
an investmcnt in these technologies

should be valued veiy highly by the

public sector (the government's point of
view) as well as by the prívate sector (by
a fírm's point of view), given the poten-

tial for realizing high rates of rcturn.
In Cañada, the private sector has al

ready been involved and undcrtaken

huge investmcnt projects in an eífort to

forestan the overtaking of this lucrative

activity by foreign fírms. Stentor, a pri
vate consortium regrouping the majoríty

of major Canadian telecommunication

companies announced recently a mas-

sive project named Sirius. Undcr this

program, it plans to invcst $8 billion
($5.2 billion for Bcll Ganada alone, the

biggest telecommunications company in
Ganada) in upgrading and modernizing
the Ganadian telecommunications net-

work.^ This revamping of the Ganadian
infrastructure would cnable telecom

munications fírms to provide fíbre optic
connection to at least 90% of the Gana

dian population in the coming ten years.

Despite the sophistication of the tech
nologies for building the information

highway, some problems still remain.
The major diífículty with all these tech
nologies lies with the commutators and
not in the capacity of the transmission.
Presently, with the OG-48 standard
transmission the speed in the main tele

phone network routes is 2.48 gigabits
(Gbs). This corresponds to 32,500 si-

1. As a matterof fací, Sirius is a projectto build a

broadband-to-thc-home network.
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multaneous telephone convcrsations.

Bell Cañada plans to introduce shortly

the new OC-192 standard with a capac-

ity of 128,000 simultaneous convcrsa

tions in a single fíbre optic Une.
At present, thereforc, there is no

problem in transmitting mcssagcs, data
or images in straight Unes with a great

rcliability and with an extraordinaiy
speed. The problem with the new tcch-

nologies relies on the nodes and com-

mutaUon (i.e. intersections). The cur-

rent tcchnology, called ATM (Asyn-
chromous Transfer Mode) can transmit

data regrouped in standardizad pack-
ages of 53 kbs instead of transmitting
them as it was done in the past in no

slandardized packets (in packets of

variable length). This new method of
transmission reduces costs by eliminat-
ing the need for a sophisUcated elec-

tronic procedure to identify evety time

the beginning of the packages, by reduc-
ing the transmission delays and by
simplifying the whole transmission of

data, etc.

Nevertheless, the problem with the

last kilometre still remains. Despite the
fact that present commutators function

with a capacity of 100 Gbs and bigger

systems are about to be developed soon
ñinctioning with a capacity of 1,000
Gbs, there is still a problem linking
home with a high speed tcchnology.

Most experts suggest that this is veiy

costly. One solution could be a possible
collaboration between cable and tele-

communication companies. This is now

possible in Ganada thanks to a recent

CRTC (the Canadian regulatoiy body of
telecommimications) decisión. Indced, it
seems that coaxial cables used by the

cable companies sufUce to satisfy the
currenl and future needs of the most so-

phisticated households. The coaxial ca

bles' transmission speed, in analogue
mode is 200 to 550 MHz, which corre-

sponds to approximately 3.5 to 4 Gbs in
numeric mode. This can satisfy quite
well the most demanding households.

Strategic alliances or even mergers
and acquisitions in the telecommunica-

tions and cable companies that will fol-
low after the liberalization of both mar-

232 CIENCIA EROOSUM

kets will fiirther blur the boundaries of

these two industries in Ganada and

elsewhere where such deregulation
takes place. This is already a realify in
the U.K.. This test market, however, has

been disappointing. Cable and tele

phone companies are losing money and

customers have been reluctant to sub

scribe to new multimedia services. One

wonders whether these new technolo-

gies will become commercially viable
soon. This problem is even more serious
for low-income countries. Moreover, for

small nations and for those which are at

the very early stages of the dcvelopment

process an inadequate cable and tele

phone infrastructure compounds the
problem of wiring the last household by

rendering it even harder and, without

doubt, still more expensive. Foreign in-

vestment and know-how would be es-

sential for setting up a such an infra

structure. Nevertheless, the adoption

rates of new networks may be slow in

less developed countries for a number of

reasons. First, there is a limited ad-

vanced telecommunications infrastruc

ture and a very low computer penetra-
tion rate. These two factors in conjunc-
tion with low incomes and literacy rates

restrict the demand for more sophisti-

cated communication services.

m. Internet, EDI and Other

Information Technologies and the
Firm

EDI (electronic data interexchangc) al-

lows two or more firms to realize com-

mercial transactions by avoiding the use
of paper. Although EDI was commer-

cialized before the Internet, the rapid
propagation of the latter and the in-

creasing use of the information highway
in general has made EDl's integration

into the global network easier. EDl's

penetration in business Ufe, especially
for food rctailing, textile, professional

services and banking industries, is so

great that is currently transforming the

entire way of doing business. In North
América alone, the number of EDI users

has increased by 30% in 1994. Accord-
ing to the EDI Institute, in 1994, 79.5%
of EDI users exchanged documents
electronically with their clients while a
mere 24.4% do it with their suppliers.

Despite these achievements, EDI ac-
counts no more than a mere 5% of all

daily business transactions in the U.S.
Although EDI presents certain unde-

niable advantages, many firms decide to

use EDI simply for satisfying the de-

mands of their clients. Apparently, large
rctailing chains (Wal-Mart, Sears,

A&P, etc.) exercise pressures to their

suppUers to use EDI. However, mai^

doubt the eíliciency gains from the use
of EDI. Moreover, many managers be-

lieve that EDI becomes advantageous

only if it is applied to the entire firm

and not only to certain of its divisions.

This renders them hesitant in embrac-

ing EDI. This is quite comprehensible
since EDl's application to the entire

firm would bríng about radical changes

in business culture and a lot of resis-

tance from its employees. Moreover,
EDl's application to the entire firm re-

quires huge investments, and most

companies consider it as being out of
their reach. This is particularly trae for
small and medium-sized firms (SMFs)

which apply EDI because th^ are
obliged to do so their clients

(Strandel is a case in point. It is a cloth
company of Montreal asked to apply
EDI by its major client, Eaton's).

Moreover, many SMFs believe that EDI

is for the exclusive use of large firms
and multinationals and that EDl's appli
cationbecomes profitable only if a large
volume of transactions is realized be

tween two or more firms. These mis-

conceptions about EDI reduce its usage
potential but the proliferation of new
firms specialising in the provisión of
EDI services to other firms makes EDI

more accessible to SMFs. The results of

a recent study (Rivard, S. etal, 1995)
confirm this opinión. About 95% of 641
firms investigated, use the strategy of
outsourcing for EDI services and other

information activities. The economies of
scale realized by these specialized firms
are partially reflected in the costs of the
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firms using the outsourcing stratcgy.
EDI's application incrcases a firm's

productivity because many iransactions

can be made faster and more accuraiely.

This increases the firm's competilive-
ness. Por example, thanks to EDI a ñrm

knows exactly the frequcncy with which
a merchandise is sold and the locations

with Ihc highest turnovcr, At the time of

sale il can place ordcrs to its suppliers,

diminishing thereby the need to keep
high stocks. The supplicr, on the other
hand, añer receiving ihc message can
ship merchandise rapidly and to the ap-
propriate división. Thanks to EDI a

supplier could identify why the retailer

is able to sell a certain type of mer
chandise in some locations and not in

others. These economics of scope be-

Iween suppliers-vendors have a positive

impact on efficiency and profitability of

bolh companies. Recent data from Sta-

tislics Cañada demónstrate that in 1994,

retailers using EDI realized a 30%

profitability (rate of retum on assets)
while the national avcrage was a mere

7% {see figure).

These companies had as well a betlcr

stock tumover. Although il is difficult to

attribute this exceplional performance to

the use of EDI alone (most of these

companies using EDI were big retailer

firms and they were using the new

warehouse coocepl as a tool of aggres-

sive marketing), it can be argued,
nonetheless, that the EDI, combincd

with other management tools may be an

efficient means for increasing efficiency

and profitability.^ All in all, the satis-
faction of clients' particular and oflen-

changing needs makes consumere beller

off because EDI reduces deliveiy lags

considerably. Furthermore, by enabling

lower retailers' stock EDI brings about

important costs savings. Suppliers, on
the other hand, manage to better plan

their production.

Because of the iniensification of com-

petition and sweeping transformations

in consumer altitudes, firms are con-

tinuously searching for better ways to
reduce production and administration

costs. The increasing avaílability and

management of better and instantaneous
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informalion make the development of

firms' competilive slratcgies and mar

keting policies more effective. The ERG

(Efficient Consumer Response) at relail

Icvel, something like just-in-time at the

manufacturlng level, is increasingly

used in the USA, This is possible by

combining EDI systems with data banks

availablc on (he information highway.

Ncvcrtheless, the marriage of the infor
mation highway and Internet would be

possible only if there will exist proce-

dures which guarantee the security of all

commercial Iransactions that circuíate

Ihrough the information highway. If

such applications are possible, it is es-

timated that the numbcr of EDI users in

the next ñve years will be approxi-

maiely half a million in North América

only, a formidable increase from 50,
000 which are cuncntly using EDI

(according to Gartner Group, a consul-

tanQ- firm in ihc USA).

IV. Internet and sustainablc

development

As noted abovc the Internet and other

information icchnologies contribute to

the integration of markets within a

country and among nations. Givcn the

vcry low sunk costs in cntering ihc In

ternet (apparently il costs only $1,000

US to open an clectronic storefront on

the Internet with a potentiai of reaching

a madcet of 20 million pcople world-

wide) barriers to entiy are greatly re-

1992 1993- 1994 1 SJ
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duced in many markets rendering them
more contestable at both national and

local levels. The increase in markets'

contestability and the presumable im-

provement in productivity bring about

majar changes in the organization of

firms' activities and business strategies.

A major impact will be on the organi

zation of labour. It has been argued that

the ubiquitous presence of information

technologies and their negative effecl on

employment (most of Ihe time ihe intro-
duction of new technologies is usually
accompanied by major lay offs), put a

country's development al stake. There

are increasingly fears among LDCs that

the introduclion of IT will result in a

major decrease in jobs retarding further

a country's development. These negativo

effects may be outwelghed, however, by

the positive effect the IT may have in

bringing about productivily improve-

mcnts and an increase in social well-

being. Many economists have altcmpted

2, Althoughil is gcncrally cxpcctcd ihai EDI and

other infoíTTiation Icehnologics would have a

positive impact on a (iim's productivily and

Ihctcl^ its compelíllveness, some reccnt bul bul

highiy controveisial studics dtallenge this ex-

pcctalion. However, the tradiüonal techniques

applied to evalúale the bcneFits of these tech

nologies are lolally inadequale because thcy are

failing lo take inlo accounl the multitude of

benefitsthese technologies provide ta the entire

organization (and not límited ta an isolaled sec-

tion of the business).
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to measure ihe impact of IT and cspc-

cially of Inlernet on job creation and

social wcJfare.

To be surc, most of thcsc sliidics were

chieíly realized in dcveloped economics

whcrc Ihe lechnology-penetration índex

is much higher iban the onc of less dc

veloped countries. Recent slalistics

(IMD; World Economic Forum) indi-

cate Ihat, on avcragc, the major indus-

trialized countries in the world havc a

rallo of 15 compulcrs per 100 people,
the two extremes bcing the Uniled

States with 30 computers and llaly with
7 per 100 people (see table 1),

Judging by this index, one would ex-

pect no significant changos lo occur in

economic or social Uves of individuáis

from the use thesc icchnologies. How-
ever, despite the apparcntly low lech

nology-penetration index in the indus-

trialized countries, the ITs have a Ire-

mendous impact on the cconomy, be-

cause ITs, compared to other technolo-
gies, differ in a number of respects.

There are essentially two particular

characteristics which make ITs entirely
diffcrent from previous technologies

(The EconomisC, February llth, 1995).

First, ITs are been very pcrvasive and
have been introduced much faster than

other new technologies. To the extent

that computer prices decline at the pace

we have experienced recently, more

computers will be used by firms and

households. Apparently, 60% of indus
trial investments in the USA were in

Australia

SWITZERLAN

Germany

Belgium'Lux

SouRCE; IMD, Worlo Economic Forum.
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information technologies in 1994. This

means that countries would have less

time to replacc the jobs that are lost and

to train people for the new jobs that
might be crcated. Slructural uncmploy-
ment would be a major problem for the

countries not having an adcquate train-
ing program. Obviously, continuing

education is a means to make the labour

forcé more responsivo to the economy's
changing necds.

Sccond, ITs havc a major impact on
both manufacturing and service seclors.

The impact on the latter is even more

pervcrsc given that it makes labour

more portable. Indeed, trade in services

docs not demand necessarily physical

contad with customcrs. The possibility

of telc-working is now a reality. People,
in India or Costa Rica with lower sala

ries than the ones in industriahzed

countries end up writing software pro-
grammes for multinationals or prepar-
ing lax returns for them. Tele-working
Iherefore makes the supply of labour

more abundant.

Such an abundancc of labour does not

necessarily mean that unemployment
will incrcase. Casual cvidcnce is pro-

vided by the United States. This country
has experienced the highest investment

rate in IT industry and its current un
employment rale is around 5 1/2%, the

same as in the 1960s. On the other

hand, Europe with lower investments in

ITs has presently an unemployment rate
of around 11%. This may indícate that

Europe, by failing to convert itself from

a traditional producís and service pro-

ducer to a high-tcch more information

technology produccr (compared to the

USA) creates more unemployment and

balance of payments delicils. On the
other hand, the USA by investing more

intensively in ITs, is becommg more
able to replace lost jobs and satisfy ex-

ternal demand, creating thereby more

jobs domestically. This is entirely plau

sible given that demand for traditional

producís and services is shrinking eve-

rywhere, yet these producís are neces

sarily produced by countries investing

less in ITs (the less information tech-
nology-inclined countries in Europe).

The impact of ITs on produclivity and
the creation of new demand for new

producís and services as well as for es-
tablished ones is tremendous. Produc

livity means producing more with less
resources, labour for example. The re-

duction of costs which results from the

increase in produclivity would either re
duce the price of the new goods or

services, or would increase income. In

any case, demand would increase and

henee output and jobs. Because of the

pervasiveness of ITs, its impact would

be greater on the economy as a whole

compared to the previous technologies.

Although it is difticult to predict

which industrial sectors would be

mostly affected positively or negatively

from these new technologies, it is, how-

ever, possible to make some projcctions.

Take for example the Internet service.

To the extent that its use becomes per-

vasive for commercial purposes, de
mand will increase not only for the new

producís and services but also and most

importanlly for traditional ones such as

collections of art articles or the supply
of tourist services. The Burean U.S. of

Labour Statistics forecasts that the em-

ployment in industrial seclors such as

computer systems, analysts and pro-

grammers will have the highest job
growth rate, slightly surpassed by home-

health workers, 118%vs. 140%between
1992-2005 (see table 2).

These projections confirm the find-

ings of recent OECD studies. They
conclude that the United States and Ja-

pan, the most successful countries in

creating jobs, are also the countries with

the fastest shift in their industrial

structure towards a high-tech, knowl-

edge-faased economy (see figure). The
number of industrial robots in Japan
surpasses any other industriahzed

country, yet Japan has the íowest un

employment rate. Cañada has started

converting its industrial base from re-

source-production to information tech
nology industries at a high rate. The
production of services and manufac-
tured producís with more valué added

) J ULto t99&
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has bcen Canada's priority in the past
fcw years. Such a stralegy is reflectcd as

well in the composiüon of the Canadian

exports, where the sharc of ne%v prod
ucís and serviccs exportcd is incrcasing

constanlly.

Tlicre are signs as well ihat ITs have

a major impact on productivity im-

provement in the sers'ice sector. Il has

been observed in the past that produc
tivity gains were higher in manufaclur-

ing ralher than in the scrvicc sector

(0.8% a year, despite the fací that scrv-

ice industries havc absorbed 85% of the

$I trillion im'ested in ITs in the Unilcd

States). Productivity has picked up in

the I990s to an aiinual average of al-

most 2% (problems of measuring pro

ductivity in the service sector are noto-

rious). Furthermore, ITs havc ircreased

the quality of the services offcrcd, an

aspect grossiy neglected in traditional

measures of productivity.

The introduction of ITs in various

scctors of the economy have had a dra-

matic effect on employincnt. Comput-

erízation in tclecommunications (Beil

Cañada announces 10,000 lay offs for

the Ihree coming years), air transport, a

host of services offeied by governmenls

and otlier organizations. etc., as well as

the recent trend of delayering (the

elimination of entire layers of middle-

managers) have had a dramatic clTect

on employmcnt. While thesc technolo-

gics destroy jobs, they create jobs well,
although workers losing Jobs do not

necessarily have ihe required skiils for

Ihe ncw jobs. This mismatch could be
resolved by adopting measures for edu-
cation and training and by removing
obstacles in labour and in goods and

services markets. Furthermore, if gov-

ernments try to reduce the period of

stnictural adjustments vía subsidies,

slricl rcgulations or other protectionist
barricrs, the effect on employmcnt

would be perverso. Theory and empíri
ca! evidence demónstrate that unem-

ployment may be cxplained by rcslric-
tions imposed on products and trade as
well as on labour markets.

All in ali, even if ITs do have a little

effect on the level of employment as a

> Doi. Jucto ta I •

Percentaje change 1982-2005 f'cast

F'CAST CHANGE F'CASTCHANGE

Hc»ie->ealth workers 140 479 Bank tellsrs -5 -24

COIIH>UTER SYSTEMS 118 733 ElECTRICAL & ELECTRONIC

ASSEMBLERS -15 •21

TravelAgehts 72 76 TtpistsíWoro processoh -18 •125

CHILOREN WORKERS 72 450 Machine Tooi. operators -19 •19

Guaros 58 408 Textileworkers -20 -35

Restaurantcooks 60 97 SWITCHSCAROOPERATORS -22 •61

NURSES 48 765 PaCKÍNG & FILLINS MACHIN

OPERATORS -22 -71

GARDENERS/GROUM) 40 311 TELEPHONE ti CABLE TV

KEEPERS INSTALLERS MIO REPAOtS -25 •40

Lawyers 38 185 Oirectoryassistahce

OPERATORS -58 •14

Teachers 36 773

JaNITORS & CLEANERS 94 548

Source; The Economist. Februart 11,.1995.

Index ofstructural change (Ihe higher the index, the greater theshifis iiolween seotors).

Source: OECD, Reported inThE Economist, FebruartUth, 1995.

whole, they do liavc a major eífect on

the composition of employment and the
patterns of wages. Slatislics for Cañada
for example, indícate that while Ihc

employment compound growth rale for

the whole economy was 2.1% and for

wages and salaries it was 9.1% from

1976 lo 1990, ihc compound growth

rale for the IT sector was 3.1% and its

growth in wages and salaries 11.1%

(Gentzoglanis, 1993), ITs liave an ad

verse eíTect on the wages of low-skilled
workers in industrializcd counlries and

a positivo eíTect on the wages of high-

skilled workers. This is so because com-

petition from low-wagc countrics com-
bincd with stringencies in Ihe labour

markets (wages are less flexible in thcse

markets in industrialized countrics)

créales more unemployment in ihe low-

skilled jobs in industrialized counlries.

Inequalities Ihcrefore become cven

worse with the introduction and Ihc

widespread application of ITs. The pat-

tem of inequali^ becomes cven worse in
dcvcloping counlries where (he levels of

cducation and computéis literacy among

groups of citizcns are more unequal.

V. Rcgulatingthc intemct?

The Internet has been characterized as

both the most anarchic organization as

well as the most democralic mcans cvcr

CIENCIA ERGO SUM



inventcd by mankind. Bclvvecn thesc

two extremes are more modérate opin-

ions viewing Internet as an altcrnative
means for making a more effícient use

of society's límitcd resources.

To be sure, thc Internet is the most

democratic forum wherc pcople wíth di-

vergent opinions on trivial as wcll as on

more controversial issues can cxprcss

themselves knowing that someone,

somewherc is listening to them. Fur-
thermore, becausc of the anonymity in

the exchange of ideas, pcople can ex-

3. Incompleto or asymctríc inrormation is said to

be present when buycrs and selléis have not the

same informationabout the qualityof goodsand

scrviccs involved in transactions. For example,

when a consumer buys a uscd car it may be very

dilfícult Tor him to determine whether or not it is

a good quality car or a bad quality car. By

contrast, thc seller of thc car presumably has a

bctter information ofthe quality ofhis car.

4. Moral hazard is said to exists when the sellcrs of

a product or service cannot observe the actions

of the buyers. For example, when a buycr of,

say, a car, buys a car-theñ-insurance then he has

no incentive to takc an appropríate amount of

care to protect his car from thelL When the

insurancecompanies set rates thcy have to take

into account thc incentives consuméis have to

take appropríate care ofthcir goodsfrom theft.

5. Adverse selection refers to situations where the

sellers caimot observe the type or quality of the

buyers. In the car-theft-insurance example, the

less-care-taking customcrs will be seeking for

getling insured. The high prime rates resulting

from this situation will push oflfhigh-quality

customcrs and the insurance company ends up

with low-quality ctistomers oniy. Because ofthe

high costs of acquiring information the low-

quality customcrs crow out the high-quality

ones.This adverse selectionproblemmay be at

times so severo that it can eompletely destroy

the maiket.

6. One way to reduce the adverse selection

problem is through signaling. One signal is for

thc owner of the used car for example to offer a

warranty. This strategy aims at convincing

potentialcustomcrsthat the goodor servicesoid

is a high quality one. Building a good

reputation or standardizing may be some other

strategies reaching the same goal of reducing

the adverse selection problem.
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press themselves as freely as possible

without fcaring possible negative consc-

quences of whal they aro saying. But

this is precisely a major problem with

the Internet. Discriminating, racist or
other opinions implying hate propa

ganda can be transmittcd instantly

throughout the vvorld with major conse-

quences, cspecially for young peoplc
and/or the most cmotionally feeblc ones.

Thc Internet oífers a manual for peoplc
with suicidal tendencies, and other in

formation promoting and/or facilitating

or even inciting pcople to do acts be-

yond the imagination of most ordinaiy

pcople.

Fears of bandwagon eífects from the

proliferation of scrviccs offered through

Internet are many. Some believe that the

use of this means as a forum of promot
ing immoral actions should be regu-

lated. Añer all, there are similar regu-

lations everywhere in our society. For

example, banning sales of cigarettes or

pornographic material to young pcople

is quite common in many societies.

Given that information through thc In

ternet is free and available instantane-

ously to eveiybody, the effects of not
banning thc promotion of these scrviccs

such as hate propaganda and the like is

believed to be worse than frecing the

sale ofalcohol to teenagers.

Opponents of regulation argüe that
restricting or eompletely prohibiting ac-

ccss to Internet rcstricts the most basic

right of cvery free and democratic soci
ety, the freedom of speech. Govern-

ments are not better than individuáis in

choosing what is good for them. Regu-

lating the Internet would créate, any-

way, other illicit activities and piracy
would increase. The illegality of drugs

is a case in point. Thc commerce of

drugs is flourishing worldwide despite
the fact that its use is illegal. Therefore,

no regulation, whatsoever, can eradicate

the proliferation of this type of scrviccs
through the Internet.

From an economic point of view,

regulation is imposcd when a ccrtain

numbcr of conditions are satisfíed. It is

well known, in the world of economists,

that regulation is judged appropríate
whenever competitive markets fail. The
lattcr may occur whenever some of the

seller firms have undue market power,

or when there is incomplete or asym-

metríc information^ or when there are
externalities or public goods. In any of

these cases, too much or too little is

produced from a social point of view.

Regulation or other forms of govem-

ment intervention may corrcct these

market failures. Such intervention is

believed to result in markets that pro-

vide the appropríate quantity of goods
or services at correct prices.

With respect to Internet services none

of the above rationales for regulation is

valid. Indeed, despite the oligopolistic

structurc of the industry, it is not yet a

mature one. Internet supplicrs compete

fiercely with each other and prices are

quite competitive. At the moment, there

are no signs of market power neither

from the sellers side ñor from the side of

the providers of various services.

Therefore, the market power argument
can be dismissed. When incomplete in
formation among buyers and sellers on

either market prices or quality exists,

then the market system does not fimc-

tion efiiciently. The existcnce of in

complete or asymmetric information

may have various perverso efifects on a

number of business situations, such as

moral hazard^ and adverse selection^

and a numbcr of remedies have been

suggested in eradicating these deficien-

cics, such as signaling,^ reputations,
standardization, etc.

In a way there is no incomplete in

formation in the Internet market. Buyers
or sellers are not exposed to different

business environments from the ones

usually used to realize other business

transactions. Nevertheless, if there is in

completo information, the latter may be
the result from the lack of uniformity in

various regulations in different coun-

tríes. If, for example, insurance services

are offered through the Internet market

in various countries, the clients in these

countríes would expcct that the insur
ance contracta will resemble the ones
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offered by their local (natíonal) compa-
nies. If ihey are indeed different cus-

tomers wll not rcceive the coverage
Ihey were expectíng to receive. Thcre-

forc, in the absence of woridwide uni-

fonnity of rules and regiilalions, risk-
averse customers will not use this serv-

ice in the Internet market. Thcy will
prefer to do transactíons in the custom-

ary way. The development of the Inter
net market for this type of services
would be retarded unless uniformization

of A'arious national regulations is

achieved.

However, it is reasonable to hypothc-
size that the previsión of these services

will not be done at the international

level but at a national one. Thercfore,

national regulations will apply both to

the Internet market and the traditional

market. No ñirther need exists for

elaborating new regulations because

these operations are realized through

the Internet market If on the other

hand, foreign ñrms do sell such services

or products in domestic markets where

regulations are more stringent than for
eign ones, they should know beforehand

that local regulations have predence

over foreign ones. It is the rcsponsibility

of the companies to vcriíy a country's

rules and regulations bcfore deciding to
sell such a services in these countries. In

case of conflict, the establishment of

international mechanisms similar to the

ones created by the signatories trading
nations (NAFTA, European Unión, etc,)
to deal with commercial and business

conflicts is absolutely necessary. At pre-

sent there is a vacuum in this area. As

the Internet's commercial activities are

getting more and more important the

establishment of such mechanisms may

be essential.

With regard to the externalities or

public goods argumenta a certain
number of services offered through

Internet are of public good nature.'̂

7. When the availability of a good is not reduced

througli consumption, thegood is referred to as

apublic good (televisión broadcast, etc.). In this
scnsc the services offered through the Internet

areofa public goodnature.

Vot-. • Na»Etio Dot, 4u(.<o 19*0

As such important positivc externali
ties emanate from the provisión of

scicntifíc and educational informa

tion. Furthermore, negativo exter

nalities arise from the provisión of

immoral or hate information on ra-

cism or sex discrimination, pornogra-

phy, etc. Thus, there are arguments in

favour of regulation. However, these

externalities are not of an economic

nature and the issuc of their regula
tion mostly reflects the prevailing so

cial valúes of the country. These is-

sues are still debatcd in many socie-

ties and an economist has little to say
on this.

Conclusions and policy

recommcndatlons

The Internet industry, a by-product of
a broader industry, the ITs, has

emerged and managed to establish it-

self rapidly in the marketplace. Many

transactions used to be realized in a

segmented way in various physical

places in the world. It is now possible

and much easier for flnanciers to

serve a big hinterland from a single

centralized place. The cver-increasing

supply of services through Internet

and the insatiable dcmand for them

will makc it the busiest market in the

world. Busiest does not necessarily

mean anarchist as some analysts be-

lieve the Internet market to be. Al-

though there are possibilities of

committing fínancial crime from un-

scrupulous companies or individuáis,

this does not necessarily cali for eco

nomic regulation. Some social regu
lation, in the same spirit as the one

applied to labour markets, or to fí
nancial transactions may be applied
without changing signifícantly the
rules of the game, if not for helping
out the participants to carry out their
fínancial transactions with less risk

possible. Such regulations may even
hclp the Internet market to develop

commercially much faster.

ITs have an adverse effect on the

wagcs of low-skilled workers in in-

dustrialized countries and a positivo

effect on the wages of high-skilled
workers. This is so because competi-
tion from low-wage countries com-

bined with wagc rigidities in the la
bour markets in the industrialized

countries create more unemployment
in low-skilled jobs in industrialized

countries. Inequalitics therefore be-
come even worse with the introduc-

tion and the widespread application of
ITs. The pattern of inequality be-
comes even worse in developing

countries where the levels of educa-

tion among groups of citizens are

more unequal. ^
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