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Executive Summary

ICTs, the Standards, and the Case for Concerted Public Action to Alleviate Digital
Poverty

A cluster of information and communications technologies (ICTs) has caught the world
mostly by surprise during the twilight quinquennium of the 20™ century. It has not only
pervasively penetrated the world of communications and entertainment, but also affected
the way we earn and spend, heal and learn, save and search, and share information, both
important and banal. Finally[] in some countriesl] it has brought changes to the universe
of policymaking and governance. These technologies process various kinds of
information (voice, video, audio, text, data) and also facilitate various forms of
communication among human agents, between human agents and information systems,
and among information systems. By pronouncing the death of distance, these

technol ogies have fundamentally changed the techno-economic paradigm of production
and distribution, especially of services. Amid a seamless convergence of computing and
communications technologies, the Internet has become the undisputed center of the
world’ sincreasingly networked economy. Where bandwidth allows, asin the West, the
economics of the Web, compared with rival modes of transactions, istopsin unit dollar
costs, with convenience being an add-on. The demand for skillsin any of these ICTs has
dramatically increased. Competence in them, which often though not always requires
extensive formal education, has paid well for those who possess the requisite skills.

Some skeptics, however, still do not see any role for ICTsin effortsto alleviate
poverty and bring food security to rural and urban areas of developing countries. The
poor can’t eat high-speed Internet access, of course. The problem of poverty alleviation
is much more complex. It requires, among other things, efficient production systems and
physical infrastructure, for instance. And human resources in many poor countries
simply do not have what it takes to ensure development. ICTs do not have any more to
do with poverty and food security in the devel oping countries than rain dances have to do
with rain, they say.

But realists respond that in the increasingly global village that the world is fast
becoming, ICTs are rapidly changing the standards for the economic person. And ICTs
have the potential to help the poor to acquire literacy or marketable skills, for instance,
and thus to count for something in the markets. Thisistrue for the millions of young
people who are poor and who are in the prime of their learning abilities. Employment and
growth are at stake in another way, too: a modern, high-speed information infrastructure
iscritical in determining where large international companies will locate. The Okinawa
Charter issued by the Heads of the Governments in July 2000 recognized alleviation of
the digital divide as alegitimate subject for concerted public action. 1CTs have the
potential to improve the access of the poor to information anytime, anywhere, and thus to
increase their productivity. If providing this access requires some serious rethinking
about policymaking and governance, then that should be par for the course.



The Information and Communications Technologies: Prevailing and Pipeline

What follows is a seridization of the ICTs, starting with prevailing ones (with
technol ogies being highlighted).

At the head of these technologiesisthe World Wide Web. Itisthe
world slargest library and laboratory and an increasingly large
marketplace. It is growing at an astonishing 12 percent per month at last
count.

Distributed computing, which among other things puts a premium on
migration of small-ticket service jobs to low-wage parts of the world that
have the right infrastructure and human resources, and a capacity for
growth.

Web-enabled call centers, which are being used to handle voice-based
customer interactions in the United States, for instance, by young, female
workers in information technology (1T)-enabled environmentsin
developing countries on the other side of the world.

Digital communications technologies (mobile telephones, satellites,
wirelesslocal loops (WLLS), Web-enabled digital radio, and so forth)
have enabled a prized capacity to avoid the awkward embrace of terrestrial
networks. Sometimes, as in the case of GrameenPhones in Bangladesh,
they have demonstrated positive results on rural poverty. Coupled with
the technological convergence of computing and communications, they
have formed the basis of aglobally distributed but narrowly task-oriented,
user-customized, computing and communications environment. In
particular, in this environment, the price-performance metrics of very
small aperture satellite (VSAT) technologies have improved to the point
where they are being adopted for electronic commerce in some developing
countries.

With the arrival of speech-recognition technologies, documents based on
spoken words can be processed.

Among technologies in the pipeline, the following three rate a mention:

Next-generation computerswill be operated by voice. Indeed, within the
foreseeable future, high-performance systems will let an individual access,
guery, or print any book, magazine, newspaper, video, data item, or
reference document in any language by simply clicking a mouse, touching
a computer screen, talking to a computer, or blinking an eye.

Precision agricultureiscoming of age in the developed countries. This
mode of agriculture uses technologies and techniques such as geographic
information systems (GIS), grid soil sampling, spatially matched variable-
rate fertilizer use, and yield maps controlled by global positioning systems
(GPS) to adjust inputs to specific conditions within each area of afield.
Satellite imaging, having scaled the heights of regional focus, is moving
toward site-specific focus. However, remote sensing is out of its depth
when it comes to weed management, which needs resolution on the order
of centimeters. Thisiswhere digital multispectral videography (DMSV)
isincreasingly challenging satellite imaging.



ICTs, Food Security, Poverty, and Nutrition Outcomes of the Poor

Against a background of rapid changes in markets and in the pipeline of technologies, the
demand for real-time information and up-to-date knowledge to help make effective
policy has become greater. Agricultural growth of akind that assuredly lowers secular
poverty has three essential ingredients. diffusion of modern farm technology; integration
of markets, which enables cost gains to be shared throughout the market chain; and a
diversified productive capacity in rural areas. The flow of information and knowledge is
an integral part in al three. Also, the increasingly ascendant imperatives of natural
resource management at watershed, landscape, and community levels point up the need
for asharp spatial focus in both research and policy. Dealing with malnutrition at policy
and institutional levels also requires a keen locational or geographical differentiation.
This again points up the relevance of geographical information systems (GIS), global
positioning systems (GPS), and other informational techniques.

ICTs are relevant to each of the following imperatives: (1) give policymakers
access to real-time information and best-practice knowledge distilled from the Web (by
“servlets’ and “Enterprise Javabeans’ that combine to respond to “hot-button indents’
from policymakers); (2) reduce private and public search and transactions costs; (3)
respond to environmental modifiers at watershed, landscape and community levels; (4)
foster diversification of the rural economy; (5) implement spatially sensitive
informational strategies, which render food security and nutritional programs more
effective and less costly; (6) harness the capability to mount early-warning information
systems, with peoples' participation. ICTswould likely pay off by increasing the
effectiveness of the tried-and-tested recipes, but they also add some bite of their own.



1. Introduction

It is difficult to speak of technological developments, especially relating to information
processing and communications, during the final years of the 20" century without
evoking the superlative.* Never before did technological developments capture the
imagination of not only the professionals but also the common man so strongly over a
five-year period as during 1995-99. These years witnessed perhaps the most prolific
cluster of innovations ever in the universe of information, transactions processing, and
human communications. Two essential characteristics of this cluster are that (1) ICTs, by
decoupling information from a physical repository over increasingly large geographical
areas, with rapidly declining unit costs, have pronounced the death of distance (Bedi
1999; Mulgan 1999; Cairncross 1999); (2) thereby they seem to have ushered in a period
of significant change in the “techno-economic” paradigm of production and distribution,
especialy of services.” Software of various kinds provides much of the intelligence
behind the automation that sweeps financial and manufacturing systems of the developed
world. Asan example of the changed techno-economic paradigm, satellite technologies
have enabled a globally distributed but narrowly task-focused, user-customized
computing environment (where computing and communications technol ogies have been
coupled [Greenstein and Spiller 1996]). In this environment, offshore and onshore
facilities and human resources, located in divergent time zones and of considerably
varying unit costs, are harnessed as though to create the commercia equivaent of arelay
race (Chowdhury 1999a). There has been an explosion of globally distributed design,
publishing, legal, and software contracting (Bhattacharjee 1998). It has been argued that
this property of being able to separate information over avast areais one of the truly
revolutionary aspects of ICTs (Evans and Wurster 1997). Fundamentally, this has been
driven by rapidly changing economics: the cost of sending one megabyte of digital data
per second over a given distance has fallen by afactor of 100 over the last 20 years, with
much of the commercial impact of that secular decline concentrated in the last five years
asaresult of the explosive interest in the Internet (World Bank 1999). Countries (such as
India, Ireland, the Philippines) that are well-placed to cash in have done so. According to
Bhattacharjee (1998), India’ s software industry has been knocking at the door of the
Superbow! of IT servicesand IT revenues] the global market[] for years. But up until
the end of 1996 these efforts had captured only a meager 0.05 percent market sharein
worldwide technology services and sale. In less than two years India has gleaned over 1
percent of global software services. Aswe shall see, private industry and, in its wake,

! A good working definition is from Hamelink (1997). 1CTs comprehend technologies that can process
different kinds of information (voice, video, audio, text, data) and facilitate different forms of
communications among human agents, among humans and information systems, and among information
systems. These technologies can be further subdivided into capturing, storing, processing, sharing, display,
protecting, and managing technologies. This footnote draws upon and extends Hamelink’ s treatment.

2 Information separation allows access to ideas that are nonproprietary and have potentially large content-
related externalities. Also, an increase in network size generates network externalities. To give an example
when a network of farmersisjoined by a number of qualified farm extension workers, it generates an
external value quite apart from the decline in the unit fixed cost of operating the network. In simple terms,
network effect means that as a network expands, it becomes exponentially more valuable to each and every
user.



governments in devel oping countries in South Asia, for instance, are bracing for rapid
changes.

What are these ICTs, and what are the relevant changes in them? The most
outsﬁndi ng ones are: microprocessor capacities that have increased at an increasing
rate;” smart storage devices and networks, with intelligent routers sending exploding
volumes of datato their destinations quickly and reliably; the World Wide Web (WWW)
and the browser; significant advances in object-oriented programming languages, like
Java, with powerful support for platform independence in hosting applications; the
availability of awhole raft of “freebie” software resources on the Web, including the
increasingly scaleable, enterprise-grade operating system, Linux; breakthroughs
involving wireless technologies, including wirelesslocal loops, which permit usersto
leapfrog over the handicaps imposed by costly wired telecommunication solutions;
improvements in satellite technol ogies, including the VSATs and GPS, which greatly
augment the capacity for spatial focusin information systems, for instancein a
prioritization that precedes evaluation of results.

This cluster of innovations has enjoyed a stellar diffusion, especialy in the
developed countries, with the larger among the developing countries now playing catch
up. The Internet took four years to reach the coveted penetration milestone of 50 million
households. The corresponding period for radio and TV the two previous
communications icons of the last century] were 25 and 13 years, respectively (Mann,
Eckert, and Knight 2000). The Internet has become the largest library of the world, with
the number of Web pages doubling every 100 days and with the number of Web-hosting
computers doubling every 7 months. With the growing availability of secure payments
systems and with governments signing on e-signature enactments, the Internet has
become a vast marketplace for various kinds of electronic commerce (Corrigan 1999,
Cargill 2000). Such pervasive changes are altering the way people in developed
countries buy and bank, create and manage wealth, learn and heal, entertain and interact,
plan contingencies and deal with natural hazards. Indeed, the Internet has changed the
rules on how people in the West shall participate in the markets and the global economy.

Isthere, the skeptic inside each of us asks, any dampener at al? The Internet of
course is often used as a code for the Information Revolution: “ The Internet represents a
technology that encapsulates much of the promise of this Information Revolution”
(Charles and Hawkins 1998, 1). In redlity, isn’'t the problem of development and poverty
aleviation much more complex than a“simple” formula of providing high-speed and
high-bandwidth connectivity? If groundwater utilization for cultivation is only on the
order of 3%, (while the agroclimatic potential for thisis more like 30%) , and if much of
the countryside has severe water stress, restricting land productivity, what additional

® Moore's Law, formulated in the early 1970s, which posited that microprocessor capacity doubles every 18
months, has recently been second-guessed, as microprocessor capacity continues to double faster. Two
reasons for this are, first, that competition has intensified within and between major countries, and second,
that product and upgrade cycles have shortened. To quote the President’ s Information Advisory
Committee, “The US information technology industry has created an awesome and continuous growth of
capabilities based on the most intensely competitive marketplace the world has ever seen. Nearly every
available person and dollar in thisindustry is focused on bringing the next version or the next product to
market. Delivery product cycles are as short as every three or six months. The company that fails here
misses the next short-term cycle and will not be successful” (PITAC 1999, 8). Another [factor...isthe]
intense global competition, which puts great pressure on prices, profits, and expenses’ (PITAC 1999, 9).



good would GIS or GPS do for the millions of children who routinely starve in such a
setting? What, after all, isthe factor intensity bias of this cluster of technologies? How
high are the access barriers to having to interact with the market niches that are prone to
absorb these technologies? Let no one forget that, at times, in Africa, Western power
generation companies have played strongly on myths of modernization that villages are
getting electricity and TV , while such “positive changes’ had in truth been achieved at
the expense of the coverage of health-care programs and regular water supplies (Everard
1996, footnote 13). Clearly, development and poverty alleviation are about many other
preconditions, too, like efficient production and processing technologies, enabling
physical infrastructure, awell-trained and motivated workforce, an open and liberalized
policy framework that creates alevel playing field, foresighted incentives and
compensation policies, and so forth. Inthissense, isit possible that there is much hype,
however well-meaning, about Internet access and ICTs in the literature?

It isidleto pretend that there has not been some considerable hubris around the
role of the ICTs. Take, for instance, the forecast from the highly regarded IDCO aU.S.
trade consultancy] which said in 1999 that busi ness-to-business electronic commerce
would balloon to $767 billion by 2003 (IDC 1999). In 1999, according to another
consultancy (Veronis Suhler 2000), business-to-business e-commerce has amounted to
only $23 billion, up only 8 percent from a year ago!

The truth about the potential of the ICT and the Internet-based commerceis
probably somewhere between the hubris and the cold shoulder. Many people without
their own axes to grind find the case compelling that the pervasive cluster of innovations
of recent times heralds a period of significant opportunities for developing countries. If
the major shifts forward executed by a number of governmentsin South Asia, for
instance, are any guide, the changed techno-economic paradigm has seized the initiative
in setting the policy agenda, and not the other way around (Appendix 1).

According to a 1997 witticism: “Information is not the same as knowledge, not to
speak of wisdom” (Ventura1997). Information morphsinto knowledge, and the latter
into wisdom, through a process of “ successive approximation.” Libraries and
|laboratories have a natural aptitude for speeding up this process. As well as being the
world’ s largest library, the Internet is also quickly becoming ahuge lab. Granted, there
are important socioeconomic barriers to Internet access. The good news is that these
barriers are mostly amenable to some policy or the other.

Undeniably, information and communications are each valuable elementsin our
lives, and technology has created even more value in this sphere in many ways. Geo-
gpatia information systems are changing farming in developed countries---the case of
“precision farming”. Data warehousing is slowly changing the conduct of environmental
performance evaluations (EPES) which have become or are becoming legally requiredin
some developed countries (Ford 2000). And not only in the developed countries:
geospatial technologies are being used in the long-term monitoring of the environmental
effects of China's Three Gorges Dam project
(Www.geopl ace.com/asi apac/2000/0700/0700dam.asp). Some semi-industrialized
countries, such as Isragl, are fortunate to have nationwide digital maps. They harness the
latter to trace Hepatitis A to water pollution, to control the disposal of residential
effluents, and wherever possible, to site new homes and businesses near sources of safe
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drinking water (Lan 1998).EI Where thereis political will or private or community
entrepreneurship, even the poor are leveraging off accessto cellular phone technologies
and cashing in (Bayes, von Braun, and Akhter 1999). In some admittedly better-off
developing countries, junior high schoolers from poor aboriginal families are being
exposed to computers made available through public-goods investment. They cut their
teeth by building Web pagesl] arobust currency of the “new economy” (Wong 2000).

The questions of central importance are these: Do ICTs help accelerate economic
growth in these countries? Do ICTs help alleviate poverty and increase food security in
these countries? Do they help make natural resource management more effective and
less costly in these countries?

It is necessary to dedl, first of al, with the ICT and economic growth nexus.
There is evidence that both growth rates and productivity in the United Statesin the
period after 1995 have accelerated: thisvi rtugus cycleisdueto the rapid rate of ICT
diffusion (Jorgenson and Stiroh 1999; 2000).™ It has been shown that in the United
States, the industry group with the highest growth in total factor productivity (TFP) has
been electrical equipment, which includes three of the icons of the “information age,”
namely, computers, semiconductors, and tel ecommunications equipment (Jorgenson and
Stiroh 2000). In the developed countries, studies show productivity and wage rates at the
level of individual firms are clearly increasing with the adoption of ICTs (Bedi 1999).

For developing countries, detailed quantitative studies proving this a priori nexus
have still not materialized. Companies with large buyers overseas, in the garment export
industry, for example, followed suit when the latter went online (Witcher 1999). This
course often proved healthy for profits. For large companiesin poor countries,
convergence of communications and computing technologies enabled satellite-based
virtual private data networks (VPN). They wereE_t'hus able to circumvent the costly,
unreliable state-run wire- line telecom network.™ Thisis yet another example of a
changing techno-economic paradigm.

Much casual empiricism supports the conclusion that a rapid country embrace of
ICTs provides a strong positive for attracting foreign direct investment and, amid
rapidly changing technology markets, for creating a sustainable transfer of these
technol ogies through intra-industry conduits. As major Western companies globalize
operations by harnessing the distance-defying Internet, the most important criteriafor
locating a business in a country is the openness, size, depth, modernity, and rapid
scalability of the national information infrastructure, as well asthe irﬁependence of the
telecom authority of the country (Beardsley and Patsal ox-Fox 1995)."It is not that old

* The following link explains what is being done in Israel: (www.geoplace.com/qia/1998/0998/998env.asp).
®> Among the G-7 group of countries, the economies of Canada and the United States have registered the
highest rates of growth in aggregate output after 1995, and it is in these two economies that ICTs have also
registered the most pronounced penetration.

®InIndia, for instance, the number of VSAT sites has grown by more than 40 percent ayear during the last
four years. Globally, the number of VSAT sites, which stood at 386,000, is expected to double by 2003
(www.hns.com/news/channel s/sedition/articlel.htm).

" For atypical developing country, the timely creation of such an infrastructure itself implies a significantly
high technical knowledge barrier asfar as policymaking is concerned. Getting the right kind of strategic
partnership based on insightful research would likely be key to pulling this one off.



issues such as protection of intellectual property rights, political correctness, cultural
assimilation, and so forth have become unimportant. However, the pervasiveness of
changesin ICTsisrelentlessly tipping the scalesin their favor as critical to
competitiveness, as private industry, even devel oping-country governments, are coming
round to the position that “informati oa and communi cations technologies are the only
competitive differentiation we have”.

What connection exists between ICTs and poverty in general and rural poverty in
particular? The question has still not been answered. Even if ICTSs, by increasing
productivity, spur growth and exports, the benefits of such growth may not filter down to
the rural poor. On avery limited scale, the study by Bayes, von Braun, and Akhter
(1999) finds that introduction of start-up businesses selling cellular phone access in
villages in Bangladesh has improved returns to the time of poor women. But more
systematic research will be needed before we can answer this question definitively.

The causation between ICTs and rural poverty in the short run can go either way.
If ICTs selectively intensify the use of skilled (or formally educated) workersin the
economy, this may well squeeze out the unskilled workers and thus aggravate pressures
on livelihoods and wages. If, however, ICTs are diffused in a given economy with
relatively large pools of well-trained and motivated workers, amid a policy setting that
dismantles all kinds of state monopolies and facilitates transparent rule of the contractual
law and reasonably protects intellectual property rights of innovators, then the odds will
be sufficiently high that, over time, total output in the economy will grow strongly
enough to more than make amends for the short-run job and wage pain. Changesin total
income and total productivity are more potent long-run determinants of average wages
than distribution of output, in the short-run, between capital and labor. The important
research question is about the impact ICTs are likely to have on total productivity and
output growth rate in developing countries.

The severity of the socioeconomic barrier to participation by the poor in the
diffusion of ICTsin developing countries raises an important question. What are the
educational and training preconditions necessary for the poor to avail themselves of the
opportunities presented by the ICTs?. The admittedly scant evidence available is not
altogether supportive of labor-market pessimism (see Rgjan 2000 for data on Indian
teletrade workers). Also relevant hereis areport by some of the United States' greatest
IT experts, which says that several quantitatively important fields of information
technology jobs do not require any undergraduate degree (PITAC 1999, 20, emphasis
added). India has had an explosion of private, informal for-profit training facilities to
speedily produce IT skills. If, therefore, certain significant IT skills are relatively quick
to learn and if the supply of requisite management/entrepreneurship is reasonably elastic
at prices that are open to policy intervention, ICTs may well generate livelihood
opportunities for the poor. However, such afavorable turn of events depends on
liberalized telecom price policies, rapid rollout of appropriate information infrastructure,
and independent regulationl] three issues that call to the fore large knowledge gaps and
guality political leadership. Thiswould clearly be a knowledge issue of some
importance, to which we shall return later in the paper.

8 This quotation is from the Chief Executive of Computer Associates Inc., the world’s third largest software
company, after Microsoft and Oracle. The quoteitself is from InformationWeek of June, 1999.
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2. ThelCT Shelf
The ICT shelf is composed of (1) prevailing technologies and (2) pipeline technologies.

Prevailing Technologies
World Wide Web
The World Wide Web, or what has become popularly known as the Internet, must be at
the top of the chart here. The World Wide Web is the largest network of computers;
currently it has about 300 million users. The number of computers that are connected is
growing at 30—35 percent in the world asawhole. Virtualy, al countries of the world
have at |east one host that is connected to the Internet. Based on open standards such as
Transport Control Protocol/Internet Protocol (TCP/IP), Hypertext Transfer Protocol
(HTTP), and Hypertext Markup Language (HTML), the Internet has become the
communications medium with the most rapid penetration ever in the United States
(Mann, Eckert, and Knight 2000).

All transmission media (terrestrial networks, wireless networks, cable TV,
satellites) are now Web-enabled. This makes for an exceedingly large user base, driven
by convergence among technol ogies publicly mandated by the U.S. Federal
Communications Commission. The Internet, with itsimproving search engines (of which
there are now more than a hundred) and a large collection of context-sensitive
“hyperlinks,” has become a gigantic library, and laboratory open at all hours round the
year to anyone with a suitable connection.*The Internet is fast becoming a global
marketplace, with secure and private connections to billing and payments systems, with
busi ness-to-business and busi ness-to-customer transactions, where price discovery and
transactions take place virtually round the clock. An emigrant in North America can
easily send gifts of flowers and candy to mother on her birthday, whether shelivesin
South Africaor India. And now even governance and citizen's services are aso being
brought on-line (The Economist, June 24, 2000).

Distributed Computing

Distributed computing takes place among computers that are internetworked, using what
has come to be called “fat-servers-thin-clients’ architecture. TE& future of computing
looks decidedly distributed, networked, and “object-oriented.” *~This computing regimen

® Just consider this. The computer operating system, Linux, in its original version, was given away to
humanity on the Web by a Finnish computer science student, Linus Thorvalds. Over the past four years, it
was continuously tweaked, gratis, by other programmers on the Web. The system has thus far been so
improved through these community efforts that Linux has become a de facto standard] so much so that all
major hardware vendors now offer enterprise-grade Linux-based servers and desktops. Indeed, when Intel,
the titan that contributed the second half of the hybrid juggernaut, WINTEL, showcased its fastest and
newest server computer on August 23 in Silicon Valley, its top hardware guru demonstrated features on a
Linux-based system. Linux isaprecocious gift cradled, in part, on the Web. The Web has aremarkable
capacity for bonding communities. In Africa, surveys show that 65 percent of the e-mails are
communications that would not have been made in the absence of an e-mail system (Jensen 2000). When a
U.S. federal agency posted on its web site a proposed rule book and invited user comments, it got five times
the amounts of comments it was expecting on past experience (Leo 1999).

19Bjl| Joy, co-founder of Sun Microsystems and one of the most visionary computer scientists of our times,
credits Jacques Attali of France, asthe father of an idea called “nomadic computing” in abook Attali wrote
in French in 1988. Joy says hisreading of Attali’s book first set him to thinking of network computing
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is analogous to a multisite organization, that is, any large enterprise with corporate,
manufacturing, parts, and sales offices spatially scattered. Distributed computing has
been motivated to achieve optimality in the geographical alocation of tasks, indeed
sometimes across national borders, taking advantage of aspects such as time zones, site
specialization, and wage differentials. Distributed computing and standard-based Internet
have teamed up to spur globalization in thisinformation age. In distributed computing,
“objects’ can be anything: a database connection, afile, an image, arecorded tutorial, or
whatever. Objectsthat are part of an object-oriented application may lie anywhere on a
network, but they are able to operate as a unified whole. No matter where in the world
each object lives outside an application, when time comes for them to fuse, they appear
as though they were local to an application. Thisisthe powerful logic of the strength of
such standards-based, object-oriented programming languages, Java for instance.

Web-enabled Call Centers.

Technol ogists have harnessed the Web and thereby galvanized what had become a
moribund technology, namely, the call center.  This has been done using interactive
voice response in the framework of computer-telephony integration (CTI). Human
agents manning the traditional call centers can readily update customer records and can
trigger achain of remedia services that may be rendered immediately, either locally (in
the same premises as the call center itself) or remotely (anywhere in the world provided it
is part of the network). If the customer call is about afaulty component, an entry will
also be madein the “part ID” column of the “customer” table in the database. These
details provide the substance for decision support systems (DSS), which has ramifications
for al aspects of customer satisfaction. Call centers mine the global reach of the Web;
they are always open. Because call centers respond to the deeply ingrained customer
preference for human interaction, their combination of technology and sensibility isa
winner.

Satellite Technologies

The prospects of satellite technologies have dramatically turned around in the past few
years, for several reasons. One major factor has been improvements in the price-
performance ratios of satellite technologies. The other has been about VSAT access
technology becoming amenable to Internet Protocol (1P). VSATstalk digitally to remote
terminals that connect to a central hub via satellites using small diameter antenna dishes
(0.6 to 3.8 meters). Typicaly, aVSAT system would comprise a satellite
communications network, two or more hub stations, and hundreds of sites. The hub
would comprise land-based switching equipment, mediating traffic from VSAT network
into or out of public switched telephone network (PSTN) systems. However, aVSAT
site can directly talk to another site on the same network without any land-based
switching involving PSTN, thus totally avoiding the often state-owned, slow, terrestrial
networks. VSATSs can a so interface seamlessly to computers ranging from the

which ultimately led to the creation of Java. And now Java has spawned its “nomadic” offshoot, the Gini,
which will provide the “intelligence” to al conceivable kinds of gadgets and handhelds with a
microprocessor inside. Microsoft is about to bring to market its Windows Next Generation Services
(WNGS)---aGini rival.
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mainframe to desktop. Telecommunications companies in devel oping countries provide
satellite communications services to clientsC] in manufacturing, retail, petroleum, and
financial services segments, for instancel]l who require wide area network (WAN)
connectivity. Such aWAN will support not only applications such as |P multicast, point-
of-sale (POS) credit authorization, inventory control, bank branch automation, and online
stock trading, but also Enterprise Resource Planning (ERP) packages. Compared to
rivals, VSAT delivers flexible bandwidth (larger downlink bandwidth than uplink),
optimized TCP/IP application support and greater user-friendliness of maintenance and
hub management.

It isamajor stamp of approval for VSAT that, in 1997, it was estimated that as
much as 70 percent of worldwide capacity (alittle over 200,000 sites) was in the United
States, as part of business clients’ virtual private network (Cosper 1997). Mgor U.S. and
European banks and multinational corporations have converted to satellite-based VSAT
links to connect their remote branches. Europe’slargest VSAT network isan
AT& T-Peugeot—Citroen installation, with as many as 3,500 sites. By way of an
example, another major customer of VSAT is the British pharmaceutical company,
SmithKline Beecham. Using aVSAT network, the company linksits two large
groupsl] consumer health care and pharmaceutical units] their branch offices, plants,
depots, and agents, spread across 55 locations. It connects all locations to two central
IBM mainframes (A$400s) in New Delhi and Bangaore. Aninternational lease line
from a hub station in Bangal ore connects VSATs to aBritish host, allowing all VSATSs
access to the central computer network as well as domestic systems (Aspinall 1999).
Thisis agood example of distributed computing using satellite-VSAT connections. It is
not dependent on the Internet, although it can still connect to it.

In 1999, the world had 386,000 VSATSsinstalled, and this number represents an
annual growth rate of about 45 percent. In India, VSAT capacity installed (close to 9,000
VSATS) isgrowing at closeto 50 percent ayear. The largest VSAT network planned
anywhere is going to be in India, where Hughes Communications Solutions has been
hired to create a network of 50,000 sites spread am