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Abstract, We are currently in the midst
of the formation of @ new industry
within the broader information
technology (IT) sectors, the Internef
industry. This industry is presently
composed of a relatively small number
of firms and a vast array of users who
make worldwide transactions
instantaneously escaping even from the
most fundamental laws and/or
regulations of the countries where
transactions take place. The ever
increasing demand for an array of
commercial, educational and
entertainment services and Mosaic's
user-friendly interface has made the
Internet an integral part of our social
and economic activities with important
ramifications for the broader
information technologies sector.
Internet's pervasiveness creates greal
apportunities as well as challenges to
both developed and developing
countries. It is expected that ITs would
have an adverse effect on the wages of
low-skilled workers in industrialized
countries and a positive effect on the
wages of high-skilled workers. This is so
because compelition from low-wage
countries combined with wage rigidities
in the labour markets in industrialized
countries creates more unemployment
in the low-skilled jobs in industrialized
countries. Inequalities therefore become
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even worse with the introduction and
the widespread application of ITs. The
pattern of inequality becomes even
worse in developing countries where the
levels of education among groups of

citizens are more unequal.

Introduction

In the past year 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 worldwide transactions instanta-
ncously escaping even from the most
fundamental laws and/or regulations of the
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 powerful in-
strument for business firms in promot-
ing their goods and services throughout
the world. According to CERT
(Computer Emergency 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 source, the num-
ber of users in 1994 surpasses 20 mil-
lion (individuals and firms together),
while in 1988 it was only 1 million. The
number of servers doubles every three to
four months, while the number of users
increases by hundreds of thousands
every month.

One of the most unexpected experi-
ences with Internet is its rapid and in-
tensc 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 function for
scientific and military purposes only.
Since 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, the Intcrnet has been
quite discrete and its usc has been lim-
ited to a very spccific group of scientific
uscrs. At present, although its commer-
cial usc is overcstimated, nevertheless, a
growing number of firms are using it as
a powerful tool for marketing and ad-
vertising their products or services
worldwide. While it is very difficult to
identify the profile of firms participating
in the Internet, it seems that high-tech
information technologies firms are In-
ternct's natural first clients. Neverthe-
less, lawyers, librarics, doctors and ven-
dors of such traditional products such as
pizzas and arts collcction picces arc
susceptible to use this network as well.

This paper is organized as follows,
Section I presents the major players in
the Internet industry and their major
characteristics. The demand and supply
of services in the Internct markct arc
analyzed and certain conjectures are
presented concerning their growth and
the impact they 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 the impact of the growth of the In-
ternet markel on sustainable develop-
ment with respect to industrialized and
industrializing countries. Section V pre-
sents the arguments for and against
regulating the Internet market, while
the last section concludes and provides
some policy recommendations.

L. Internet's market structure

The industry players are presently com-
peting over the key technologies to run
the network, and thesc technologies will
play a significant rolc in determining
the industry's structure (the number of
firms) and the number of scrvices to be
offered as well as their quality.
Netscape Communications, thanks to its
relatively sophisticated tcchnologies,
has managed, at present, to get a sound
position in the Internet industry. On the
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other hand, the most serious competi-
tors, a dozen of companies such as
Spyglass, MKS, Wollongong, Spry,
NetManage, ctc., are offering their own
Mosaic version of the National Centre
Jor Supercomputing Applications, a
kind of a semi-standard technology of
the industry. At present, the battle over
which firm will first establish its own
technology standard in the industry, is
reminiscent of the one of the video re-
cording industry. Experience has shown
that the pioneering firms have, most of
the time, a competitive cdge over the
late-comers. This first-mover advantage
principle seems fo be reflected in the
Internet industry as well, if we judge
from the numbcer and the reputation of
cach player behind the major ones.

In the Internet arena the battle seems
10 be between two relatively small and
unknown companics, Nectscape Com-
munications and Spyglass. Nonetheless,
the reality is entirely different. Bchind
cach player there is a major well known
multinational with a dominant position
in the “traditional” information tech-
nology industry. Bchind Netscape is
Novell 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 licences to third
parties. The development of its own
Mosaic version, more robust and more
secure, gave this company an advantage
over its rivals and allowed it to increase
its competitive position to a level almost
comparable to thc 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 version code as a
platform of its Microsoft Network,
bringing, in that way, Spyglass at the
door of Netscape.

Admittedly, Netscape is already well
established in the industry. On the other
hand, Spyglass’ backing by Microsoft is

not an absolute guarantee of success and
some even doubt whether Spyglass
would ever be able to effectivcly com-
pete with Netscape. Microsoft has not
managed as yet 1o get a significant mar-
ket sharc with its Windows NT in the
areca 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 scc competition be-
tween Netscape and Spyglass as un-
healthy, since the arrival of the latter
may result in the 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 ci-
ther to Netscape users or to Spyglass users.

It is expected that the new Windows
'95 version would hit hard Netscape but
the longer Microsoft takes to launch its
new version the better for Netscape.
This is so becausc 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 Internct services is
growing quite rapidly. According to
Jayne Levin (author of the Internet Let-
ter), the number of scrvers connected to
World Wide Web used by Mosaic as a
gateway to have access to various serv-
ices has increased by 8,000% (from 100
to 8,000) within a year. To be sure this
demand has been created by the industry
itself. From September 1993 to Septem-
ber 1994, NCSA's interface has been dis-
tributed free (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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the internet industry, other information

1990 was only 93 and 20,000 in 1994.

This increase in demand is mostly at-
tributed to Mosaic's user-friendly inter-
face. Before Mosaic's arrival, Internct
was accessible to specialists of the
UNIX exploitation system only. The
goal of Mosaic's founders (Jim Clark
and Marc Andrcessen) was to producc a
commercially viable, morc robust and
higher performance versions of World
Wide Wcb servers, Mosaic's interface.
{The interface, called Netscape Naviga-
tor costs $40US (until very rccently it
was distributed free), while the servers
cost from $1,500 to $5,000 depending
whether they are with or without a se-
curity system].

Mosaic Communications' (now called
Netscape Communications) high quality
products and its markcting strategies
conquered a critical mass of users, get-
ting thereby a dominant position in the
market. Mosaic's ncw product, Netscape
Navigator, not only offers more possi-
bilitics in realizing transactions safcly
through Internet but also accclerates
considerably the speed of transmissions.
For instance, transfering a document
used to take 3 minutes with the old Mo-
saic version, with Netscape it now takes
40 seconds.

A number of new scrvices arc 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 announced a strategic alliance
with Netscape for using the clients-
servers product of the latter for its Jn-
terMCI Service. Bank of America and
First data are using Netscape to offer
safe financial transactions. MasterCard,
has adopted Netscape for its elcctronic
payments through Internet. Novell, the
biggest US company in the local net-
works, has adopted Netscape Navigator
for many of its products, such as Word
Perfect Internet Publisher Pro for Win-
dows. A division 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-
ricty of ncw programs (product differ-
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entiation strategies) and to refinc cxist-
ing ones for the Internet. ChannelWorks
developed by DEC makes connection to
the Internet possible provided one has a
cable. Its price, $7,000US is considcred
very affordable given that a telephone
connection to the Internet for transmis-
sions beyond one megabit/sccond . is
much morc expensive indecd.

The supply of new scrvices via the
Internct is increasing constantly. First
Virtual Holdings uscs the Internet for
clectronic paymcnts. Electronic pay-
ments are not a new service for the large
networks. Nonetheless, until the intro-
duction of First Virtual scrvice, there
was no safe system for the Internet. It is
now possible, for instance to buy an ar-
ticle by using a credit card, and have the
transaction registered at thc Compus-
erve scrvers. In thesc circumstances,
Compuscrve serves as an intermediary
verifying, on behalf of the merchant, the
credit and the authenticity of the client.
On the contrary, there is no authentica-
tion mechanism in the Inicrnet system.
Because of the high risks associated
with illicit and financial crime, there
arc very few financial transactions in
the Internet system. First Virtual's sys-
tcm resembles a miniCompuserve
whose function is to provide thc ncces-
sary protection needed by a client for
making a financial transaction safely
through the Internet.

IL The information highway and the
internet

The delivery of a vast array of mew
services through the Internet is becom-
ing possible thanks to thc information
highway. Many are still confused and
wonder how this information highway
will be built? Without doubt the tre-
mendous quantity of data, images and
texts to be transmitted through Intcrnet
need a high quality clectronics infra-
structure. This is especially true with
the networks linking firms and cspe-
cially homes with the providers of new
scrvices. Important investments are
nceded for improving the present infra-
structure to the onc of better quality

technologies and sustainable development

(higher speed, etc.) and higher reliability.
Many countries are alrcady in the race
to develop these new technologics. As is
usually the case, most of these countries
belong to the industrialized world.
Some newly developing countries
(Taiwan, South Korea, Singapore, efc.)
are also investing huge amounts of
money to convert their outdated infor-
mation infrastructure. This rcflects the
increasing rccognition of the impor-
tance of these technologies for growth
and dcvelopment and the implications
they may have for future wealth creation
and economic well-being (more leisure,
higher quality of life, etc.). Therefore,
an investment in these technologies
should be valued very highly by the
public scctor (the government's point of
view) as well as by the privatc sector (by
a firm's point of view), given the poten-
tial for realizing high rates of rcturn.
In Canada, the private scctor has al-
ready been involved and undcrtaken
huge investment projects in an effort to
forcstall the overtaking of this lucrative
activity by foreign firms, Stentor, a pri-
vate consortium regrouping the majority
of major Canadian telecommunication
companies announced recently a mas-
sive project named Sirius. Under this
program, it plans to invest $8 billion
($5.2 billion for Bell Canada alone, the
biggest tclccommunications company in
Canada) in upgrading and modernizing
the Canadian telecommunications net-
work.! This revamping of the Canadian
infrastructure would cnable telecom-
munications firms to provide fibre optic
conncction to at least 90% of the Cana-
dian population in the coming ten ycars.
Despite the sophistication of the tech-
nologies for building the information
highway, some problems still remain,
The major difficulty with all these tech-
nologics lies with the commutators and
not in the capacity of the transmission.
Presently, with the OC-48 standard
transmission the speed in the main tcle-
phone network routes is 2.48 gigabits
(Gbs). This corresponds to 32,500 si-

1. As amatter of fact, Sirius is a project to build a
broadband-to-the-home network.
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multancous telephone conversations.
Bell Canada plans to introduce shorily
the new OC-192 standard with a capac-
ity of 128,000 simultaneous conversa-
tions in a single fibre optic line.

At present, therefore, there is no
problem in transmitting messages, data
or images in straight lines with a great
reliability and with an extraordinary
speed. The problem with the new tech-
nologies relies on the nodes and com-
mutation (i.e. intersections). The cur-
rent tcchnology, called ATM (Asyn-
chromous Transfer Mode) can transmit
data regrouped in standardized pack-
ages of 53 kbs instead of transmitting
them as it was done in the past in no
standardized packets (in packets of
variable length). This ncw method of
transmission reduces costs by eliminat-
ing the need for a sophisticated elec-
tronic procedure to identify every 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
functioning with a capacity of 1,000
Gbs, there is still a problem linking
home with a high speed technology.
Most experts suggest that this is very
costly. One solution could be a possible
collaboration between cable and tcle-
communication companies. This is now
possible in Canada thanks to a recent
CRTC (the Canadian regulatory body of
telecommunications) decision. Indeed, it
scems that coaxial cables used by the
cable companies suffice to satisfy the
current 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 1o approximately 3.5 to 4 Gbs in
numcric mode. This can satisfy quite
well the most demanding households,

Strategic alliances or even mergers
and acquisitions in the telecommunica-
tions and cable companics that will fol-
low after the liberalization of both mar-
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kets will further blur the boundaries of
these two industrics in Canada and
elsewhere where such deregulation
takes placc. This is already a reality 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 tcchnolo-
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 carly stages of the development
process an inadequate cable and tele-
phonc infrastructure compounds the
problem of wiring the last houschold 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 countrics for a number of
reasons. First, there is a limited ad-
vanced telecommunications infrastruc-
turc and a very low computer penetra-
tion rate. Thesc two factors in conjunc-
tion with low incomes and literacy rates
restrict the demand for more sophisti-
cated communication services,

ITI. Internet, EDI and Other
Information Technologies and the
Firm

EDI (electronic data interexchange) al-
lows two or more firms to realize com-
mercial transactions by avoiding the use
of paper. Although EDI was commer-
cialized beforc the Internct, the rapid
propagation of the latter and the in-
creasing use of the information highway
in gencral has made EDI's intcgration
into the global network casicr. EDI's
penctration in business life, especially
for food retailing, textile, professional
services and banking industries, is so
great that is currently transforming the
entire way of doing business. In North
America alone, thec number of EDI users

has increased by 30% in 1994. Accord-
ing 10 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
retailing chains (Wal-Mart, Sears,
A&P, etc.) exercise pressures to their
suppliers to use EDI. However, many
doubt the efficiency 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 EDI's application to the entire
firm would bring about radical changes
in business culture and a lot of resis-
tance from its employees. Moreover,
EDI's application to the entire firm re-
quires huge investments, and most
companies consider it as being out of
their reach. This is particularly true for
small and medium-sized firms (SMFs)
which apply EDI because they are
obliged to do so by 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 EDI's appli-
cation becomes 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 provision of
EDI services to other firms makes EDI
more accessible to SMFs. The results of
a recent study (Rivard, S. et al, 1995)
confirm this opinion. About 95% of 641
firms investigated, use the strategy of
outsourcing for EDI services and other
information activitics. 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 strategy.

EDI's application incrcases a firm's
productivity because many transactions
can be made faster and more accurately.
This increases the firm's competitive-
ness. For example, thanks to EDI a firm
knows exactly the frequency with which
a merchandise is sold and the locations
with the highest turnover. At the time of
sale it can place orders to its suppliers,
diminishing thereby the need to keep
high stocks. The supplicr, on the other
hand, after receiving the message can
ship merchandise rapidly and to the ap-
propriate division. 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 economies of scope be-
tween suppliers-vendors have a positive
impact on efficiency and profitability of
both companies. Recent data from Sta-
tistics Canada demonstrate that in 1994,
retailers using EDI realized a 30%
profitability (rate of return on assets)
while the national average was a mere
7% (see figure).

These companies had as well a better
stock turnover. Although it is difficult to
attribute this exceptional performance to
the use of EDI alone (most of these
companies using EDI were big retailer
firms and they were using the new
warehouse concept as a tool of aggres-
sive marketing), it can be argued,
nonetheless, that the EDI, combined
with other management tools may be an
efficient means for increasing efficiency
and profitability.2 All in all, the satis-
faction of clients' particular and often-
changing needs makes consumers better
off becausec EDI reduces delivery 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 intensification of com-
petition and sweeping transformations
in consumer attitudes, firms are con-
tinuously searching for betier ways to
reduce production and administration
costs. The increasing availability and
management of better and instantaneous
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information make the development of
firms' competitive strategies and mar-
keting policies more effective. The ERC
(Efficient Consumer Response) at retail
level, something like just-in-time at the
manufacturing level, is increasingly
used in the USA. This is possible by
combining EDI systems with data banks
available on the information highway.
Nevertheless, 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 transactions that circulate
through the information highway. If
such applications ar¢ possible, it is es-
timated that the number of EDI users in
the mext five years will be approxi-
mately half a million in North America
only, a formidable increase from 50,
000 which are currently using EDI
(according to Gartner Group, a consul-
tancy firm in the USA).

IV. Internet and sustainable
development

As noted above the Internet and other
information technologies contribute to
the integration of markets within a
country and among nations. Given the
very low sunk costs in entering the In-
ternct (apparently it costs only $1,000
US to open an electronic storefront on
the Internet with a potential of reaching
a market of 20 million people world-
wide) barriers to entry are greatly re-

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
major changes in the organization of
firms' activitics 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 effect on
employment (most of the time the intro-
duction of new technologies is usually
accompanied by major lay offs), put a
country’s development at stake. There
are increasingly fears among LDCs that
the introduction of IT will result in a
major decrease in jobs retarding further
a country's development, These negative
effects may be outweighed, however, by
the positive effect the IT may have in
bringing about productivity improve-
ments and an increase in social well-
being. Many economists have attempted

2. Although it is generally expected that EDI and
other information technologies would have a
positive impact on a firm's productivity and
thereby its competitiveness, some recent but but
highly controversial studies challenge this ex-
pectation. However, the traditional techniques
applied to evaluate the benefits of these tech-
nologies are totally inadequate because they are
failing to take into account the multitude of
benefits these technologies provide to the entire
organization (and not limited to an isolated sec-
tion of the business).
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to measure the impact of IT and cspe-
cially of Internet on job creation and
social welfare.

To be surc, most of these studics were
chiefly realized in developed economics
where the technology-penetration index
is much higher than the onc of less de-
veloped countries, Recent statistics
(IMD; World Economic Forum) indi-
cate that, on average, the major indus-
trialized countrics in the world have a
ratio of 15 computers per 100 people,
the two extremes being the United
States with 30 computers and Italy with
7 per 100 people (see table 1).

Judging by this index, one would cx-
pect no significant changes to occur in
economic or social lives of individuals
from the use these technologies. How-
ever, despite the apparently low tech-
nology-penetration index in the indus-
trialized countries, the ITs have a tre-
mendous impact on the cconomy, be-
cause ITs, compared to other technolo-
gics, differ in a number of respects.
There are essentially two particular
characteristics which make ITs entirely
different from previous technologies
(The Economist, February 11th, 1995).

First, ITs are been very pervasive 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

u.s. 3o
AUSTRALIA 20
CAaNADA 19
UK 16
SWEDEN 15
SWITZERLAN 13
HolLLanp 13
FRANCE 12
GERMANY 12
BELGIUM/LUX 11
Japan 10
SpaiN a
ITALY 7
Source: IMD, WoRLD EcoNoMic FORUM.
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information technologics in 1994. This
means that countries would have less
time to replace the jobs that are lost and
o train people for the new jobs that
might be created. Structural unemploy-
ment would be a major problem for the
countries not having an adcquate train-
ing program. Obviously, continuing
cducation is a means 1o make the labour
force more responsive to the cconomy's
changing nceds.

Second, ITs have a major impact on
both manufacturing and service sectors.
The impact on the latlter is even more
perverse given that it makes labour
more portable. Indeed, trade in services
does not demand nccessarily physical
contact with customers. The possibility
of tcle-working is now a reality. People,
in India or Costa Rica with lower sala-
ries than the ones in industrialized
countries end up writing software pro-
grammes for multinationals or prepar-
ing tax returns for them. Tele-working
therefore makes the supply of labour
more abundant.

Such an abundance of labour does not
necessarily mean that unemployment
will increase. Casual cvidence is pro-
vided by the United States. This country
has experienced the highest investment
rate in IT industry and its current un-
employment rate 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 indicate that
Europe, by failing 1o convert itself from
a traditional products and service pro-
ducer to a high-tech more information
technology producer (compared to the
USA) creates more unemployment and
balance of payments deficits. On the
other hand, the USA by investing more
intensively in ITs, is becoming more
able to replace lost jobs and satisfy ex-
ternal demand, creating thercby more
Jjobs domestically. This is entircly plau-
sible given that demand for traditional
products and services is shrinking eve-
rywhere, yet these products are neces-
sarily produced by countries investing

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

The impact of ITs on productivity and
the creation of new demand for new
products and services as well as for es-
tablished ones is tremendous. Produc-
tivity means producing more with lcss
resources, labour for example. The re-
duction of costs which results from the
increase in productivity would either re-
duce the price of the new goods or
services, or would increase income. In
any case, demand would increase and
hence output and jobs. Because of the
pervasiveness of ITs, its impact would
be greater on the economy as a whole
compared 1o the previous technologies.

Although it is difficult to predict
which industrial sectors would be
mostly affected positively or negatively
from these new technologies, it is, how-
ever, possible to make some projections.
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
products and services but also and most
importantly for traditional ones such as
collections of art articles or the supply
of tourist services. The Bureau U.S. of
Labour Statistics forecasts that the em-
ployment in industrial sectors 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 countrics in
creating jobs, are also the countries with
the fastest shift in their industrial
structure towards a high-tech, knowl-
edge-based economy (see figure). The
number of industrial robots in Japan
surpasses any other industrialized
country, yet Japan has the lowest un-
employment rate. Canada 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 products with more value added

¥our 3 Nowere Dos, JuLio 1980
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has been Canada's priority in the past
few years. Such a straiegy is reflected as
well in the composition of the Canadian
exports, where the share of new prod-
ucts and services exported is increasing
constantly.

There are signs as well that ITs have
a major impact on productivity im-
provement in the service sector. It has
been observed in the past that produc-
tivity gains were higher in manufactur-
ing rather than in the service scclor
(0.8% a year, despite the fact that scry-
ice industries have absorbed 85% of the
$1 trillion invested in ITs in the United
States). Productivity has picked up in
the 1990s to an annual average of al-
most 2% (problems of measuring pro-
ductivity in the service sector arc noto-
rious). Furthermore, ITs have increased
the quality of the services offered, an
aspect grossly neglected in traditional
measures of productivity.

The introduction of ITs in various
scctors of the economy have had a dra-
matic effect on employment. Comput-
erization in telecommunications (Bell
Canada announces 10,000 lay offs for
the three coming years), air transport, a
host of services offered by governments
and other organizations, ctc., as well as
the recent trend of delayering (the
elimination of entire layers of middle-
managers) have had a dramatic effect
on employment. While these technolo-
gies destroy jobs, they create jobs well,
although workers losing jobs do not
necessarily have the required skills for
the new 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
structural adjustments via subsidics,
strict regulations or other protectionist
barricrs, the effect on employment
would be perverse. Theory and empiri-
cal evidence demonstratc that unem-
ployment may be explained by restric-
tions imposed on products and trade as
well as on labour markets,

All in all, even if ITs do have a little
effect on the level of employment as a

Voi: 3 Hewemo Dos, Jurio 1898
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F'CAST CHANGE

HOME-HEALTH WORKERS 140 479
COMPUTER SYSTEMS 118 . 133
TRAVEL AGENTS 72 76
CHILDREN WORKERS 72 450
GUaRDS 58 408
RESTAURANT COOKS 50 a7
MNURSES 46 765
GARDENERS/GROUND 40 311
KEEPERS

LAawYERS 38 185
TEACHERS 36 773
JANITORS & CLEANERS 94 548

Scource: THE ECONOMIST, FEBRUARY 11, 1985,

PERCENTAJE CHANGE 1992-2005 F'CAST

and sustainable development

F CAST CHANGE

BANK TELLERS -5 -24
ELECTRICAL & ELECTRONIC

ASSEMBLERS -15 -21
TyPisTS/WORD PROCESSOR -18 =125
MACHINE TOOL OPERATORS -19 -19
TEXTILE WORKERS -20 -35
SWITCHBOARD OPERATORS -22 -61
PACKING & FILLING MACHIN

OPERATORS -22 -7
TELEPHONE & CABLE TV

INSTALLERS AND REPAIRS -25 -40
DIRECTORY ASSISTANCE

OPERATORS -58 -14

" FIGURE 2. STRUGTURAL CHANGE AND EMPLOYMENT INIMANUFACTURING! 1980-89]

2p A Incmployment

®France

® Hrilain

® Denmark
5 » Canada

» Jtaly

e United States

& Norway

Index of structural change (the higher the index, the greater the shifts between sectors).
Source: OECD, REPORTED IN THE EcoNOmMIST, FEBRUARY 11TH, 1995.

whole, they do have a major effect on
the composition of employment and the
patterns of wages. Statistics for Canada
for example, indicate that while the
employment compound growth rate for
the whole economy was 2.1% and for
wages and salarics it was 9.1% from
1976 to 1990, the compound growth
rate for the IT sector was 3.1% and its
growth in wages and salaries 11.1%
(Gentzoglanis, 1993). ITs have an ad-
verse effect on the wages of low-skilled
workers in industrialized countries and
a positive effect on the wages of high-
skilled workers. This is so because com-
petition from low-wage countries com-
bined with stringencies in the labour

markets (wages are less flexible in these
markets in industrialized countries)
creates more unemployment in the low-
skilled jobs in industrialized countries.
Incqualities therefore become cven
worse with the introduction and the
widespread application of ITs. The pat-
tern of inequality becomes even worse in
developing countries where the levels of
cducation and computers literacy among
groups of citizens are more unequal.

V. Regulating the internet?
The Internet has been characterized as

both the most anarchic organization as
well as the most democratic means ever
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invented by mankind. Between these
{wo cxtremes arc morc moderatc opin-
ions vicwing Internet as an altcrnative
means for making a more efficicnt use
of society’s limited resources.

To be sure, the Internet is the most
democratic forum where people with di-
vergent opinions on trivial as well as on
more controversial issues can cxprcss
themselves knowing that someone,
somewhere is listening to them. Fur-
thermore, because of the anonymity in
the exchange of ideas, pcople can ex-

3. Incomplete or asymetric information is said to
be present when buyers and sellers have not the
same information about the quality of goods and
scrvices involved in transactions. For example,
when a consumer buys a uscd car it may be very
difficult for him to determine whether or not it is
a good quality car or a bad quality car. By
contrast, the seller of the car presumably has a
better information of the quality of his car.

4. Moral hazard is said to exists when the scllers of
a product or service cannot observe the actions
of the buyers. For example, when a buyer of,
say, a car, buys a car-theft-insurance then he has
no incentive to take an appropriate amount of
carec to protect his car from theft. When the
insurance companies set rates they have to take
into account the incentives consumers have to
take appropriate care of their goods from theft.

5. Adverse selection refers to situations where the
sellers cannot observe the type or quality of the
buyers. In the car-theft-insurance example, the
less-care-taking customers will be secking for
getting insured. The high prime rates resulting
from this situation will push off high-quality
customers and the insurance company ends up
with low-quality customers only. Because of the
high costs of acquiring information the low-
quality customers crow out the high-quality
ones. This adverse selection problem may be at
times so scvere that it can completely destroy
the market.

6. One way to rcduce the adverse sclection
problem is through signaling. One signal is for
the owner of the used car for example to offer a
warranty, This strategy aims at convincing
potential customers that the good or service sold
is a high quality one. Building a good
reputation or standardizing may be some other
strategics reaching the same goal of reducing

the adversc sclection problem.
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press themselves as freely as possible
without fearing possible negative conse-
quences of what they arc saying. But
this is precisely a major problem with
the Internet. Discriminating, racist or
other opinions implying hate propa-
ganda can bc transmitted instantly
throughout the world with major conse-
quences, cspecially for young people
and/or the most ¢cmotionally feeble ones.
The Internet offers a manual for people
with suicidal tendencies, and other in-
formation promoting and/or facilitating
or even inciting pcople to do acts be-
yond the imagination of most ordinary
people.

Fears of bandwagon effects from the
proliferation of scrvices offered through
Intcrnet are many. Some believe that the
usc of this means as a forum of promot-
ing immoral actions should be regu-
lated. After all, there are similar regu-
lations everywhere in our society. For
example, banning sales of cigarettes or
pornographic maicrial to young people
is quite common in many societies.
Given that information through the In-
ternet is free and available instantane-
ously to everybody, the effects of not
banning the promotion of these services
such as hatc propaganda and the like is
believed to be worse than freeing the
sale of alcohol to teenagers.

Opponents of regulation argue that
restricting or completely prohibiting ac-
ccss to Internet restricts the most basic
right of cvery free and democratic soci-
ety, the frcedom of specch. Govern-
ments are not better than individuals in
choosing what is good for them. Regu-
lating the Internct would create, any-
way, other illicit activities and piracy
would increase. The illegality of drugs
is a case in point. The commerce of
drugs is flourishing worldwide despite
the fact that its use is illegal. Therefore,
no regulation, whatsoever, can eradicate
the prolifcration of this type of services
through the Internct.

From an economic point of view,
regulation is imposcd when a certain
number of conditions are satisfied. It is

well known, in the world of economists,
that regulation is judged appropriate
whenever competitive markets fail. The
latter may occur whenever some of the
seller firms have undue market power,
or when there is incomplete or asym-
melric information,3 or when there are
externalities or public goods. In any of
thesc cases, too much or too little is
produced from a social point of view.
Recgulation or other forms of govern-
ment intervention may correct these
market failures. Such intervention is
believed to result in markets that pro-
vide the appropriate 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 onc. Internet suppliers 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 nor 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 func-
tion efficiently. The existence of in-
complete or asymmetric information
may have various perverse effects on a
number of business situations, such as
moral hazard* and adverse selection’
and a number 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 Intcrnet market. Buyers
or sellers are not exposed to different
business environments from the oncs
usually used to realize other business
transactions. Nevertheless, if there is in-
completc information, the latter may be
the result from the lack of uniformity in
various regulations in different coun-
tries. If, for cxample, insurance services
are offered through the Internet market
in various countries, the clients in these
countries would expcct that the insur-
ance contracts will resemble the ones

Vou. 3 Nomuero Dos, JuLio 1996
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offered by their local (national) compa-
nies. If they are indeed different cus-
tomers will not receive the coverage
they were expecting to receive. There-
fore, in the absence of worldwide uni-
formity of rules and regulations, risk-
averse customers will not usc this serv-
ice in the Internct market. They will
prefer to do transactions in the custom-
ary way. The development of the Inter-
net market for this typc of services
would be retarded unless uniformization
of various national regulations is
achieved.

However, it is reasonable to hypothe-
size that the provision of these serviccs
will not be done at the international
level but at a national one. Thercfore,
national regulations will apply both to
the Internct market and the traditioral
market. No further need cxists for
elaborating new regulations because
these operations are realized through
the Internet market. If on the other
hand, foreign firms do scll 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 responsibility
of the companies to verify a country's
rules and regulations before deciding to
sell such a services in these countries. In
case of conflict, the establishment of
international mechanisms similar to the
oncs created by the signatories trading
nations (NAFTA, European Union, 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 arguments a certain
number of services offered through
Intcrnet are of public good nature.”

7. When the availability of a good is not reduced
through consumption, the good is referred to as
a public good (television broadcast, etc.). In this
sense the services offered through the Internet

are of a public good nature.

VoL, § Hamena Das, JuLio 19886
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As such important positivc externali-
ties cmanatc from the provision of
scientific and educational informa-
tion. Furthcrmore, negative exter-
nalities arisc from the provision of
immoral or hate information on ra-
cism or sex discrimination, pornogra-
phy, ctc. 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 valucs of the country. These is-
sues arc still debated in many socie-
ties and an economist has little to say
on this.

Conclusions and policy
recommendations

The Intcrnet industry, a by-product of
a broader industry, the ITs, has
emerged and managed to cstablish it-
self rapidly in the marketplace. Many
transactions used to be rcalized in a
scgmented way in various physical
places in the world. It is now possible
and much casier for financiers to
serve a big hinterland from 2 single
centralized place. The cver-increasing
supply of services through Intcrnet
and the insatiable demand for them
will make 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 financial crime from un-
scrupulous companies or individuals,
this does not necessarily call for eco-
nomic regulation. Some social regu-
lation, in the samc spirit as the one
applied to labour markets, or to fi-
nancial transactions may be applied
without changing significantly the
rules of the game, if not for helping
out the participants to carry out their
financial transactions with less risk
possible. Such regulations may even
help the Internet market to develop
commercially much faster.

ITs have an adverse effect on the
wages of low-skilled workers in in-
dustrialized countries and a positive

cffect on the wages of high-skilled
workers. This is so because competi-
tion from low-wage countrics com-
bined with wage rigidities in the la-
bour markets in the industrialized
countries creatc more unemployment
in low-skilled jobs in industrialized
countries. Inequalitics thercfore be-
come even worse with the introduc-
tion and the widespread application of
ITs. The pattern of inequality be-
comes even worse in developing
countrics where the levels of cduca-
tion among groups of citizens are
more unequal. 4
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