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Executive summary

1. In some parts of the world, information and conmuni cation technol ogi es
(I CTs) are contributing to revolutlonary changes in business and everyday
life. Oher parts of the world, however, have hardly been touched by these
t echnol ogi es. There is little question that their social and economc
potential is enornobus, but so too are the risks that those w thout the
capabilities to design, produce and use the new products and service
applicati ons may be di sadvant aged or excluded fromparticipating actively in
their local communities and in the global information society.

2. The United Nations Conmmission on Science and Technology for
Devel opnent (UNCSTD) deci ded to address the | CT and devel opnent topic at its
third session in My 1997. Its Wirking Goup’s review of the evidence

regardi ng the inmplications of | CTs for devel opi ng countries and countries in
transition led it to conclude that there are substantial indicators that the
new t echnol ogi es are transform ng some sectors of society. There is a very
great risk, however, that if effective national ICT strategies are not put
in place, the capacity building that is needed in order to benefit from
t hese technol ogi es may not occur

3. The Wrking Goup has concluded that governnents and other
st akehol ders must be called upon to design new roles for the public and
busi ness sectors to enable ICIs to be harnessed to econonic, social and
envi ronnent al devel opnent goals. It therefore reconmends that:

Each devel oping country and country in transition establish a
nati onal |ICT strategy. Were such strategies already exist, they
should be reviewed to ensure that they take note of the
gui del i nes proposed by the UNCSTD Wor ki ng Group;

| mredi ate acti on be taken by national governments to establish a
task force or comm ssion or to ensure that another entity is
charged with establishing the guidelines for national |ICT
strategi es. Reviews should be undertaken over a six-nonth peri od
and a report should be prepared by each government outlining the
priorities of its national ICT strategy, the mnechanisns for
conti nuous updating, and the procedures for inplenentation of the
conponents of the strategy. Progress on the inplenentation of
this reconmendati on should be reported to t he next session of the
Conmi ssion in 1999;

Each agency of the United Nations system review the financing,
production and use of | CTs for social and econom c devel opnent in
their area of responsibility. This review should nonitor the
ef fecti veness of new forns of partnerships in the ICT area, and
address the capability of each agency to provide technical
assistance in that area. This needs to happen so that the United
Nations system can be in the forefront in helping devel oping
countries and countries in transition to inplenent their nationa
| CT strategies.

4, Furthernore, the Wrking Group recommends that UNCTAD prepare a study
for the next session of the Conmission on the inplications of new fornms of
revenue generation, focusing especially on those involving I CIs which nmay
support soci al and economi ¢ devel opnent priorities. Inparticular, it should
report on the inplications for developing countries and countries in
transition of the ongoing discussions and studies on a “bit tax”.
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5. Al so, the Wrking Group suggests guidelines that should be noted by
nati onal governnents, other stakehol ders, and t he agenci es and organs of the
United Nations system These are intended to hel p devel oping countries and
countries intransition design newroles for the public and busi ness sectors
so as to enable ICTs to be harnessed to econonic, social and environment al
devel opnent goal s.
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1. I ntroduction

6. There is intense debate today about the potential of science and
technology to transform the lives of the citizens of the world. The

technol ogies that give rise to this are the information and comunication
technol ogies (ICTs). These are already transform ng the way in which nmany
| arge and some snall firms and national governments conduct their business.
They are certainly contributing to rapid changes in the world econony, where
t he production of goods and services seens to pay less and | ess attention
to national boundaries. New services, robotics, conputer-aided design and
new managenent techni ques, nade possible by ICTs, are all contributing to
changes in the conpetitiveness of both firnms and nations.

7. Equal ly dramatic are the inplications of these technol ogies for the
soci al and entertai nment sectors. Education, health care, transportation,
enpl oyment and | ei sure time are all undergoi ng revol uti onary changes t hrough
the introduction of these new technol ogi es. The inpact of these changes is
being felt in the industrialized countries; at the sane time, however, they
are also benefiting certain sectors of many developing countries and
countries with econonies in transition

8. Sone of the contributors to the debate suggest that it is only a matter
of time before nmarket nmechani snms and new forns of international co-operation
ensure that all the world’ s citizens can enjoy the benefits of the gl oba
i nformati on society. There is little need, they argue, for urgency or
speci al | CT measures by governnents and ot her stakehol ders. They recogni ze,
however, that, with increased nmarket liberalization in many countries, the
rol e of governments is changi ng.

9. O hers acknow edge that changes are occurring in society as a result
of ICTs, but they suggest that the truly transformative nature of these
technol ogi es has been exaggerated. There is a huge potential for

transformati on, but there are al so maj or probl ens. The new technol ogi es may
be destroying nore jobs than they create; there is a great risk that they
will in fact widen the gap between rich and poor; and the huge capital
i nvestmments required to strengthen national capabilities to produce and use
ICTs may divert both public and private resources from other activities
whi ch coul d have greater devel opnent inpact.

10. Those taking the latter view sonetinmes urge devel opi ng countries and
countries in transition to exercise caution |est they enmbrace the new I CTs
too enthusiastically and thus risk becoming disillusioned when they do not
resolve all their devel opnent problens. Alternatively, they call urgently
for distinctive national |CT strategies which w |l nmaxim ze the benefits and
mnimze the risks of these technol ogies. CGovernnents and ot her
st akehol ders nust be called upon to design new roles for the public and
busi ness sectors to enable ICIs to be harnessed to economic, social and
envi ronnent al devel opnent goal s.

11. In view of the acknow edged i nportance of | CTs as a generic technol ogy
for developing countries and countries in transition, and to help
governnments in devel oping countries and countries in transition understand
the conplexities of the present debate and guide themin their responses,
the UNCSTD decided to address the ICT and devel opnent topic at its third
session in May 1997. |In preparation for this discussion a Wrking Goup was
established to review the evidence of the inplications of ICIs for
devel opnent. The present docunent is its report.

12. At its first nmeeting the nmenbers of the Wrking Goup delineated sone
of the broad paraneters of the issues of relevance to their work A search
of existing sources of information on policies and the application of |ICTs
to neet a wide range of devel opnent objectives was conplenmented by the
conmi ssioning of a set of papers from the United Nations University-
Institute for New Technol ogi es (UNU- I NTECH) and Col onbi an Gover nnent
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Institute for Science and Technol ogy (COLCI ENCI AS). These papers were
suppl enent ed by papers prepared for two workshops hosted by UNU | NTECH on
the information revolution and on econonic and social exclusion in
devel opi ng countri es. A neeting in June 1996, convened jointly by the
I nternational Devel opnent Research Centre (IDRC) and UNCSTD, was used to
enabl e several nenbers of the Wirking G oup to discuss future scenarios for
the diffusion of ICTs and to consider policy actions that could be taken.
A neeting in Decenber 1996 of a small group of nenbers of the Conmmi ssion on
Sci ence and Technol ogy for Devel opment, nenbers of the secretariat and
representatives of the lead technical institutions considered the results
of the work and prepared the outline of this report. The draft text was
reviewed and revised at a neeting of the Working G oup in January 1997.

13. The Working G oup revi ewed nore than 60 papers on different aspects of
the inplications of ICTs for devel opnent. It was unable to reach firm
concl usi ons about many aspects of the debate. There is substantial evidence
that the new technol ogi es are transform ng sonme sectors of sone societies.
Sone firms have dramatically inproved their conpetitiveness by using ICTs,
and sone countries are increasing their export strengths in the |ICT sector
Governnents are beconming nore efficient in providing services to their
citizens wusing |CTs. The Wdirking Goup |earned about how ICTs are
pernmeating alnost all sectors of society and, in many cases, affecting
people’s lives positively.

14. Furthernore, it discovered that the inpact of these technol ogi es on
econoni es and societies is not as deep or pervasive as the debate about the
benefits of the global information society sonetinmes makes it appear. There

are still very many peopl e whose |ives have barely been touched by I CTs and
ot hers who have suffered unenploynment or difficulties as a result of the
i ntroduction of ICTs. For exanple, there are still |arge nunbers of schools

wi t hout access to ICTs, and many educational curricula do not provide the
trai ni ng needed to produce the new technol ogies, to custonize themto | oca
needs or to use them effectively. Capacity building in this respect is
really only just beginning in many countries.

15. Overall, after reviewing the evidence, the Wrking Goup concluded
that, although the costs of building national information infrastructures
and joining the global information infrastructure are high, the costs of not
doing so are likely to be much higher. As yet, the evidence that ICTs wll
transformthe world and bring benefits to all its citizens is inconclusive,
but there is sufficient evidence of their potential to indicate that it
woul d be wise for all governments and ot her stakeholders to take the steps
needed to access and use these technologies. For this reason, the Wrking
Group recomends that each country establish a national |ICT strategy.

16. This report is structured around two central thenmes. The first is that
devel oping countries and countries in transition are starting from very
di fferent positions in devel oping their own di stinctive national information
infrastructures (NIIs) to support their devel opnment objectives and |ink
their societies with the global information infrastructure (G1). The
second is the need to find effective ways of maxim zing the benefits of ICTs
and mnimzing their risks.

17.  In section 2, we exanmne |ICTs and their potential for transfornative
soci al and econonmic inmpacts. The section highlights the innovations and
opportunities for producers and users of these technol ogi es and t he probl ens

of gaining access to the new technol ogies and services. It exam nes the
range of applications for businesses and citizens, and the inportance of
ICTs for scientific and technical research. The potential social and

econonmi ¢ benefits of ICIs and neasures that would enable devel oping
countries and countries in transition to shape their N Is nore effectively
are al so consi dered.
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18. Section 3 focuses on the i nportance of assessing the benefits and ri sks
of ICTs, and reviews sone of the steps being taken nationally and
internationally to establish ICT strategies. To understand nore clearly the
changes in the global environnment and the possible responses by national
governnents and other stakeholders, the scenarios that energed from the
Wrking Goup’s work are presented briefly in section 4. These scenarios
were hel pful in assessing the nost likely future inplications of ICTs and
in formulating the Wrrking G oup’'s recomendati ons and gui delines for the
devel opnent of national ICT strategies. The latter are presented in section
5.

19. This report enphasizes the need for national ICT strategies to
enconpass the technologies as well as the scientific, technical and
engi neering know edge and nmanagenent techniques wused in creating,
di ssem nating and using i nformati on. They shoul d take i nto account the ways
in which ICTs give rise to new fornms of social, econonic and cultural
interaction as well as exclusion. Priority needs to be given to policies,
regul ati ons, education and training and technol ogy assessnent progranmmes
t hat enhance the capacity to design and use ICTs creatively. There are no
generic “best practice” nodels for these strategies because of the very
great differences anong devel oping countries and countries in transition.
There is, however, a conmon need to build new coalitions of resources and
enabl e the busi ness sector to play an increasing role in all aspects of ICT
devel opnent. The role of government and the public sector is increasingly
important in supporting new fornms of market facilitation, introducing
effective regul ation, pronoting “stakehol der di al ogues” and provi di ng public
services appropriate to local conditions.

20. Although the conming decade will not see the eradication of the gap
between rich and poor, if governments and other stakehol ders design and
i mpl enent effective ICT strategies, ICTs will help to reduce the gap for

some of those who are disadvantaged or marginalized. Special treatnent is
likely to be needed for the | east devel oped countries, and especially for
countries in sub-Saharan Africa and in rural areas, to provi de the necessary
financial resources, physical infrastructure and know edge base.

2. I CT i nnovations and opportunities

21. As advanced computer, tel ecommuni cation and audi o-vi sual technol ogi es
becone nore w dely accessible, a vast new range of applications and
opportunities is energing. The convergence of these technologies as a
result of rapid innovation and the availability of high-speed networks are
provi di ng new opportunities for the generati on and managenent of information
that can be tailored to users’ needs and contribute to devel opment goals.
To appreciate fully the scope and inplications of the transformations that
are under way, it is helpful to consider the heterogeneity of the
technol ogies and services in the ICT revolution, and to consider the
opportunities and constraints facing the producers and users of |CTs.
Nat i onal capabilities need to be strengthened, and scientific and technica

know edge i s playing an inportant role in ensuring that devel opi ng countries
and countries in transition are able to benefit socially and economically
fromI CT i nnovati ons. The nmany new applications of | CTs provide a potenti al

basis for ensuring that these countries will be in a position to shape their
own distinctive NIs.

2.1 Convergent and revol utionary technol ogi es

22. ICTs include a heterogeneous series of technol ogies, infrastructures,
products and services. The |ICT sector includes sem conductors, traditiona
voi ce tel ephony technol ogi es, and technol ogi es supporting high-speed data
and audi o-vi sual systens, stand-al one and networked conputers, and packaged
and customnized software. Nearly all ICT sectors are converging on digita
technol ogy. Access to huge volunes of digital information is available
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through the use of conpact discs and CD-ROMs and other digital storage
nmedi a.

23. The next step in developing the NIl and connecting it to the Al is
devel opnent of the ability to transmt this information from one site to
anot her. Ever higher capacity networks can carry information in any format,
i ncluding video, inmages, sound and text, and these systenms are being
installed in the backbones of nmany national networks. In some
i ndustrialized countries, these “highways” are reaching into honmes and the
prem ses of small and nmedi um si zed enterprises as well as the | argest firns.
The key conponents of the converging |ICIl systemare shown in figure 1.

Figure 1. Converging |ICT systens

Figure 1. Converging ICT systems
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Source: Devotech (1995), ‘Devel opnent of Multimediain Europe’, Report
to the European Conmission, January.

24. The Internet is just one of the conponents of the GI, but it is the
nost visible sign of rapid changes in the diffusion and use of ICTs. By
early 1996, the nunber of computer hosts connected to the Internet was
estimated at nore than 9 mllion throughout the world. Access to these
networks is provided by conputer termnals or interactive television
connections; this equipment is beconm ng cheaper and therefore nore w dely
avai |l abl e.

25. There is no single technol ogical pat hway building national
i nfrastructures or connecting to the A1 for businesses or consumers. Sone
countries are relying nore heavily on the fixed teleconmunication
infrastructure, while others are introduci ng nobile and ot her radio-based

networks. Fromtheir different starting points, devel oping countries and
countries in transition will select different ways of joining the gl oba

i nformati on society. Their choices wll depend on their past N

i nvestment, their hardware and software producti on capabilities, experience
with the customi zation of these products and the capital available to
pronote new | CT strategies.
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26. Inportant choices nmust be nade as to which conponents of this
het erogeneous set of technologies and services should be produced
donestically, and decisions are needed to ensure that ICIs are used to
contribute to national devel opment goals. The variety of products and
services and the differences in the economc and social conditions in
devel opi ng countries and countries intransition nake it extrenely difficult
to generalize about the technol ogi es and human resource capabilities that
wi || be responsive to national goals. The capability to assess and eval uate
the benefits and risks of various alternatives is therefore essential.

2.2 ICT production opportunities

27. I CT producers include creators and owners of content, packagers and
intermediaries who provide comercial services, network operators, and
devel opers of wvarious kinds of equipnment, including sem conductors,

swi tching and transmi ssion equi prent, personal computers and tel evisions.
They include firms in the telecomunication, broadcasting, publishing,
conputing and software industries.

28. The production of seni conductors and t he hardware conponents associ at ed
with the “microelectronics paradignf relies on a relatively expensive
tel econmuni cation infrastructure and conputer hardware conponents. It
requires substantial anpbunts of capital, significant expertise and
t echnol ogi cal resources, and it has |ong devel opnment lead times. Products
are often developed internally within the large ICT conpanies and they
frequently invol ve non-standard interfaces to secure software and content
royalties. Although the barriers to entry for the production of conputer
har dwar e conponents are dimnishing, considerable attention is now being
focused on the characteristics of software devel opnent which, in contrast,
enphasi zes hunman creativity, and the energing “software paradigni is

associated with relatively lowentry costs. Capital requirenents are
general ly |l ower, but production is dependent on a conbination of technica
and creative skills. Lower barriers to entry mean that many smaller

conpani es can engage in applications devel opment, but success is greatly
dependent on the availability of venture capital or other forms of start-up
f undi ng.

29. In spite of falling costs and the new entry opportunities associ ated
with software devel opnment, nost |CT developnent work continues to be
initiated in a small nunber of countries and this influences the conditions
of I CT devel opment and use world-wide. During 1994, for exanple, the top
20 manuf acturers of public network equi pment generat ed approxi mately US$ 110

billion in revenues (Sirius Consulting)? O this anmpunt, sone US$ 86
billion was generated by only 10 firms, located in just seven countries.
CECD data on the top 100 conmputer firns show that of a total of just under
US$ 280 billion in revenues generated in 1992, nearly 60 per cent was

generated by firns based in the United States, Japan and European Union
countries.

30. Countries such as China, |ndonesia, Milysia, the Republic of Korea
Si ngapore and Taiwan Province of China ,have beconme very successful in
produci ng I CTs, including consunmer electronics and conputer technol ogies.
Countries such as India have found ways to exploit software devel opnent

markets by adding value through assenbly and testing. I ndia has been
successful in capturing a small but growi ng share of the world export market
for software. 1In this case, start-up funding froma United Nati ons agency

provi ded the basis for a major expansion into export markets based on cost
advant ages and, nore recently, on quality. The sustainability of these
ventures needs to be kept under continuous review, as new generations of

! Figures extracted fromdata conpiled by Sirus Consulting, Mntpellier

France, published in Comunications Week International, 27 Novenber 1995



E/ CN. 16/ 1997/ 4
Page 11

conponents, including mcrochips and PC notherboards, may require |ess
| abour -i ntensi ve techni ques.

31. These experiences in the ICI sector raise questions about the
appropriate balance between hardware and software production and the
critical mass of skills necessary for sustaining effective ICT use. There
are al so questi ons about whet her success in export markets can be transl ated
into the wider diffusion and use of ICTs in domestic markets. The prices of
PC conponents (nicroprocessors, nenories and hard drives) are falling and
the costs of some tel ecommunication services are decreasing with market
liberalization. Price reductions are closely linked to government policy
neasures that |lead to the reduction of tariff barriers and barriers created
by regul ati ons. Devel opi ng countries and countries in transition should
assess their existing technological capabilities and relative cost
advantages and should target markets for an appropriate conbination of
producti on, mai ntenance and assenbly, and applications. These assessnents
woul d be nmanaged nmore effectively if a national ICT strategy were in pl ace.

2.3 ICT access, constraints and user capabilities

32. The gap in the accessibility of the basic tel ephone infrastructure has
been recogni zed for many years by high-level representatives of governments
and industrial conmmunities. In 1984, the wdely circulated “Miitland
Report” observed that:

“inthe industrialized world tel ecomuni cation is taken for granted as
a key factor in econonmic, comercial and social activity and as a prine
source of cultural enrichnment. The pace of technol ogical innovationis
such that inhabitants of the industrialized world |look forward to
enjoying the full benefits of the so-called ‘information society by
the end of the century. The situation in the developing world is in

stark contrast. In a majority of developing countries the
t el econmuni cation systemis inadequate to sustain essential services.
Inlarge tracts of territory there is no systemat all. Neither in the

name of common hunanity nor on grounds of commobn interest is such a
di sparity acceptable”. (International Teleconmunication Union, The
M ssing Link: Report of the Independent Conmi ssion for Wrld-w de
Tel econmuni cati ons Devel opnment, Decenber 1984)

33. The Maitland Report estimated that a total investnent of about US$ 12
billion a year would be needed to neet its target for telecommunication
i nvestnent in the devel oping countries by the beginning of the twenty-first
century. That target was for all the world s people to be brought wthin
easy reach of a tel ephone.

34. The scal e of the investnment required to gain full access tothe Gl is
substanti al . For exanple, to convert sonme 20 per cent of the existing
gl obal tel ephone-user base to receive video services would cost about US$
130-260 bhillion, a figure that doubles if the costs of network services and
cust oner prem ses equi pment are added?.

35. Despite najor investnment initiatives in some countries and regions,
the stark differences between the devel oped and devel oping areas in the
penetration of tel ephone services remains today as shown in figure Al in
(appendi x 2). The extension and upgrading of the teleconmunication
infrastructure in the developing regions of the world requires heavy
investment. Problens with regard to the financing of the tel ecomunication
i nfrastructure i nclude the presence of state nonopolies, |owefficiency, the
need for tariff restructuring and new regul atory regines. Denmand is very

2 International Tel econmuni cation Uni on, World Tel ecommuni cati on Devel opnment

Report 1995.
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difficult to quantify for the marginalized and excluded segnents of the
popul ati on. Differences in the patterns of investnent and revenue
generation nmay account for sonme of the variations in the diffusion of basic
t el ephony and advanced services. Figure A 2 (appendix 2) shows that the
ratio of investment to revenue is highest anong the devel opi ng countries in
Asia and Cceania, and considerably lower in both the industrialized and
devel opi ng African countries. These ratios reflect the priority given to
rei nvestnent in the NIl by national network operators in these countries and
other priorities of national governnents.

36. One of the platforms that enables users to access the A1l is the
personal conputer (PC). But access to local and international sources of
information requires not just reliable PCs. It also requires relatively

i nexpensi ve network access and usage charges, and unl ess access i s provided
via a business, education or research institution network, a nodem is
needed. The gap in penetration rates for PCs is shown in figure A 3
(appendi x 2) for countries in the devel oped and the devel oping world. The
ICT diffusion gap is present not only for househol d and busi ness tel ephones
and PCs but al so for payphones, nobile subscriptions, television sets and
fax machines (figure A 4, appendix 2).

37. The I nternet has been pronoted as a network that coul d provi de a nmeans
of joining the 1. Al though estinates of the rate of growth in the use of
the Internet are very high, the highest growh rates are concentrated in the
richer countries, and especially in the devel oped countries in the Americas
and Cceania (figure A5, appendix 2). One of the dobal Information
I nfrastructure Comm ssioners, O of Lundberg, Chief Executive Oficer of |ICO
G obal Conmuni cations, has observed that sone 89 per cent of people using
the Internet are fromthe highest-earning and nost educated sections of the
popul ati ons?®.

38. Internet host conputers which provide the gateways to the Gl are
mainly located in the United States, Canada and Western Europe, as shown in
figure A.6 (appendix 2). The rest of the world accounts for only 9 per cent
of these hosts. This concentration of host activity in the devel oped world
has inplications for the costs of accessing i nformati on and for the types of

services that are available. It tends to accentuate the predom nance of
angl ophone traditions enbedded in the content of these services. The
location of hosts also has inplications for scientific and technol ogi ca
research. Internet host services in the industrialized countries generally
accomodate a disproportionately snall nunber of publications from the
devel oping countries and countries in transition, linmting the extent to

whi ch researchers, policy nakers and citizens can |earn about thenselves,
their own needs and each other’s solutions to comon probl ens.

39. Overall, access to ICT networks and services and the use of ICT
equi prent in the devel oping countries and countries in transition is stil
very limted as conpared with the industrialized countries, and disparities
are also evident in data for the Central and Eastern European countries
(table 1, appendix 2). Countries with limted financial resources often
need to choose between pronoting the extension of the NI to increase
t el ephony penetration rates and pronoting the diffusion of high-capacity
networks. This is especially true of the | east devel oped countries and the
rural areas of countries in sub-Saharan Africa. The availability of street-
side “kiosks” in these countries may help to provide access to netwrks and
services that are responsive to people’s needs.

PG I C, Annual Meeting Report, Kuala Lunpur, 30-31 July 1996
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2.4 | CT applications for devel opnent

40. Public-sector |ICT applications include distance |Ilearning and
continuing professional developnent; road traffic managenent; disabled
support services; air-traffic control; health-care networks; electronic
tendering for contracts; and public admnistration applications. I CT
applications are increasing the efficiency of public services in areas such
as automated or conputer-assisted translation; “one stop shopping” for

government information; applications designed to Ilimt environmenta
degradation; citizens and enmergency support services; and services to
support inter-comunity meetings. The application of advanced ICTs in

devel oping countries is playing an inportant role in contributing to
i mproved food security, weat her forecasting and t he under st andi ng of di sease
pat hology. |1CTs are also being used to support humanitarian initiatives.
In many areas, non-governnental organizations are working in partnership
wi t h devel opnent institutions and the agenci es of the United Nations system
A wide range of consuner services is being devel oped for entertainment
markets as well as home banki ng and tel eshopping services. Many of these
services have the potential to enable nmarginalized populations to
participate nore actively in the social and economic conmmunity.

41. Applications for business include automated information processing
systems and systenms for data entry and storage. Conpani es are adopting
distributed conputerized systens that support conputer-aided design and
manuf act uri ng. Corporate networks (and Intranets) are providing the
infrastructure for teleworking as well as for teamwmrk using conputer-
support ed- cooperati ve-worki ng software. The business sector is relying on
| CTs for autonated infornation-processing systens, electronic comrerce and
distributed conputerized systens for stock control, just-in-tine
manuf acturing, conputerized nunerical controls and robotics. Al these
appl i cations enabl e conpanies to participate nore effectively in the I ocal,
nati onal and gl obal econony.

2.5 Scientific and technical know edge and I CTs

42. ICTs are an essential conponent of all facets of scientific and
techni cal research and devel opnent (R&D). The ability to innovate and to
find new ways of living in the enmerging gl obal information society requires
new national strategies to take advantage of developnents in |CTs.
Scientific and technical research plays an inportant role in the production
and use of ICTs in all sectors of the econony, and the use of ICTs is
becoming a crucial aspect of the process of conducting scientific and
techni cal research

43. The expansion of national infrastructures and connections to the Gl
are enabling access to databases holding technical and scientific
information. As research |aboratories in the business and public sectors
increase their connectivity to the Gd1, access to these databases is
becom ng essential to the design and production of ICTs and their use in
traditional rmanufacturing and the service sectors of the econony.
Conputeri zati on of search techniques using intelligent agents can put the
| atest technical information in the hands of scientists, engineers and ot her
experts. However, like the Internet hosts, on-line scientific and technica
dat abases are heavily concentrated in the industrialized countries.

44, The devel opnment of the capabilities to assess this information and to
custom ze it to local circunmstances is essential for devel oping countries
and countries in transition. The |large resource of indigenous scientific
and technical expertise within many of these countries could be shared nore
effectively by developing the NI, but the costs of initial devel opnent are
hi gh, especially when translation is necessary.
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45, | CTs can be applied to strengthen all aspects of national systens of
i nnovati on. For exanple, computerized support systens can aid in the

assessnment, selection, application, adaptation and devel opnent of a broad
range of technol ogi es and services, including |ICTs thenselves. As the N

i s strengthened col |l aboration between research institutions in the “North”
and the “South”, and *“South-South” collaboration, can be strengthened.
Growing evidence of the increasing inportance of international R&D
collaborationin the industrialized countries suggests that action i s needed
to ensure that devel oping countries and countries in transition contribute
to, and share in, such collaboration

46. The role of ICTs in supporting and inproving the national absorptive
capacity for inported technology is especially inportant. Applications in
education and training are strengthening primary, secondary and university
education systens. However, capacity building requires a literate
popul ation and fanmiliarity with the tools and techniques of technol ogy
assessnment. Strategic planning and the sel ection of niche narkets for the
expl oitation of scientific and technol ogi cal expertise can benefit fromthe
use of |ICT-based "expert systens” and scientific instrunentation. To
achi eve those goals, quantitative and qualitative indicators are needed to
nonitor the effectiveness and diffusion of new applications.

47. R&D involving ICITs is yielding applications in areas such as
i ntegrated resource nanagenent, coordi nated nedi cal centres, environnental
research and |and rmanagenent, biodiversity nonitoring, biochemnical

engi neering and nol ecul ar nedi ci ne, solar water heating and other energy
conservation applications, and | aborat ory-based t esti ng and st andardi zati on.
| CTs are contributing to the automati on of production activities, including
weaving and knitting nachines, sewi ng machines, nunerically controlled
machi ne tool s, and conti nuous process control in chem cal and petrocheni ca
pl ants. These technol ogi es can also play a nmuch greater role in increasing
t he awareness of the scientific and technical research comunity through the
use of sites on the Wrld Wde Wb, and they provide access to discussion
fora in sectors such as agriculture, mning and forestry.

2.6 Benefiting socially and econonically fromICT innovations

48. ICTs are having a major inpact on all aspects of social, cultural
econom c and political life. They have the capacity to alter fundanmentally
the ways in which individuals and communities conduct their everyday |ives
and their business activities. When | CTs support public services, the
absence of access to networks can | ead to new fornms of exclusion and greater
deprivati on.

49, Cul tural, social and business norns and val ues change as peopl e begin
to use |CTs. For exanple, the increased speed of conmunication and
el ectroni c transactions can | ead to faster decision-nmaking. But world-wi de
network connectivity also nagnifies the range of services and price
information that is available, leading to greater conplexity in econonic
deci si on- maki ng. Deci si on support systens can facilitate econoni c deci si on-
maki ng, and access to network services can bring distant or |ocal
conmunities into closer contact. The anonymity of comunication increases
with the diffusion of |ICT services since nessages can pass through networks
| eaving no record of origin, destination or content which can be audited.
Messages and content can be easily copied or changed. As |ICT-based services
are diffused nore w dely, conputerized crine presents problens for policy
makers, and neasures are needed to protect individual privacy and the
commercial interests of firns.

50. These and many ot her applications of ICT can reinforce or transform
the structure of industries, the geographical |ocation of economc and
social activity, and the organization of firms and public-sector
organi zations. These technol ogies do not need to be passively adopted by
citizens, consuners and busi ness users. They can be shaped and adapted to
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conpl enent soci al and econonmi ¢ needs and values. This shaping process can
result in a reconfiguration of technologies, but it requires financia
resour ces and consi derabl e techni cal and organi zati onal expertise. Thereis
therefore a need for devel oping countries and countries in transition to
eval uate the benefits and risks of alternative technical applications for
their donestic environnents and to introduce policies and regul ations that
will protect their own priorities.

51. The successful inplenmentation of [ICTs also requires substantia
organi zati onal change. Major issues concern the security of information and
its accessibility throughout organizational hierarchies. There is a need
for training and retraining as the skills appropriate to traditiona
functions in organizations becone inappropriate when |ICT systens are
i ntroduced. |CTs raise fundanmental issues about the nature of work and the
wor ki ng envi ronment. The introduction of ICT systens often leads to
reductions in the size of the workforce or to the need to enpl oy new workers
to perform jobs consistent with new ways of creating and using know edge.
In scientific and technical research conmunities, the training of managers,
technicians and R&D personnel is a mgjor issue. For the devel oping
countries and countries in transition ,the |inkages between organi zati ona
change, the introduction of |ICTs and new approaches to educati on cannot be
over| ooked. The priorities for education will differ, depending on existing
capabilities and the structure and organi zati on of educational institutions.

2.7 Shapi ng the I CT environnent

52. In designing national strategies for ICTs, it is inportant to
recogni ze that the boundary between ICT users and producers is frequently
bl urred. Software users, for exanple, play a nmajor role in software

devel opnent in sectors such as banking and petroleum and in nost
manuf acturing sectors. This accentuates the need to build capabilities for
engagi ng in the design, devel opnent and mai ntenance of these technol ogi es.
If these capabilities do not exist, or are insufficiently available in the
wor kf or ce, devel opi ng countries and countries in transition will not be able
to devise creative solutions using ICTs to resolve devel opnent probl ens.

53. Few people, public institutions or conpanies are fully prepared for
the gl obal information society. Reaping the potential benefits of stronger
economi c growh, inproved quality of life and new sources of enploynent,
requi res effective nmanagenent of the transition towards this society. It
i nvol ves neasures to build up each country’'s NI and to link this
infrastructure with the dl. It also involves the custom zation or
production of ICTs that are relevant to |ocal experiences. In India, for
i nstance, there are exanples of the job creation potential of ICIs in the
software industry, where nore than 350,000 people are enpl oyed.

54, To ensure that ICIs do not destroy nore jobs than they create,
busi nesses need to adapt their organizational structures and focus on hunan
resource devel opnent. Devel opments such as teleworking may offer job-

creating possibilities, but the newworking conditions also give riseto the
need for new | abour |egislation to protect workers. The “learning society”
suggests the need for “learning conpanies” in which workers use ICTs to
access know edge and information to update their skills.

55. To obtain the benefits of I CTs for sharing know edge and accessi ng new
scientific and technical know edge, interactive |earning and new forns of
education and training extending beyond the workplace, are becomn ng
important. | CTs are supporting education and training which in some cases
can be undertaken in the home, |ocal comunities, snaller conpanies and
public service organizations.

56. A successful transition requires inproved awareness in the public and
busi ness sectors, better education and inproved literacy rates, user
i nvol venent in designing and inplenmenting new services and applicati ons,
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facilitation of wuniversal public access, and a readiness on the part of
governnents to assune responsibility for selecting and giving priority to a
wi de range of policy and practical initiatives. National governnments and
ot her stakeholders are recognizing the inportance of |CIs as generic
technologies with substantial potential for contributing to devel opnent
goals. However, in order to achieve the benefits and mninize the risks
associated with ICTs, there is a need for assessnent and action at the
national |evel as well as internationally.

3. Assessing ICTs as a basis for action

57. As the G| develops, markets in the industrialized countries for sone
I CT products and services are beginning to reach saturation point, and
suppliers in the industrialized countries are seeking new revenue sources
el sewhere. As illustrated in the preceding section, in devel oping countries
and countries in transition, many of these products and services are only
j ust begi nning to becone avail abl e and there are very | arge gaps between the
rich and poor countries in the diffusion of these technol ogi es. The current
market conditions in the industrialized countries are opening a tenporary
“wi ndow of opportunity” for devel opi ng countries and countries in transition
to encourage |ICT production and applications that are nore responsive to
their basic needs and market requirenents. I CT applications can play a
major role in alleviating poverty, enabling new |earning experiences,
reduci ng envi ronment al probl ens, encouragi ng cul tural diversity and reduci ng
the harnful effects of social exclusion

3.1 Assessing the benefits and risks

58. The diffusion of ICTs is giving rise to the hope that advanced |ICTs
will provide the necessary tools for including the world s marginalized
people in the energing information society. Enabling themto connect with
the A1 will help nore people and countries to realize their devel opnent
potential. The application of these technol ogies and services can bring
wi despread benefits to both the business and public sectors. At the same
time, however, there are fears that inequalities in the distribution of
access to networks and in national capabilities to produce and use I CTs will
exacer bat e soci al and econoni c probl ens by wi deni ng the gap between rich and
poor .

59. Inthe industrialized countries, devel opi ng countries and countries in
transition, governments are initiating national strategies to stimulate
production capabilities and export performance as well as the use of |CTs.
It is difficult to evaluate the direct and indirect costs and benefits of
t hese and ot her applications using avail able quantitative methods. |nproved
efficiency and productivity gains can arise from investnment in |CT-based
systens for transport and | ogistical systens, provision of nmore tinely and
accurate neteorol ogical information, railway ticketing systens, as well as
many other applications. Value can be added by custom zing software and
installing and mai ntai ning systens i n devel opi ng countries and countries in
transition, even where software and hardware production capabilities are do

not exist. The evidence does suggest that investnment in the NI is
associated with economc gains. However, nodels of econonic inpact
generally do not take sufficient account of the structural problens in
devel oping countries and countries in transition. Also, they require

substantial anpbunts of detailed data on national production and use of 1CTs
on a sectoral basis as inputs to the nodelling exercise, and this
information is often difficult to obtain.

60. Case study evidence indicates that considerable social and econonic
benefits can be obtained as a result of investnent in both infrastructure
and human resources. Sonme of these benefits for the health sector,

education and technical training, humanitarian relief operations, freight
operations and the disabled, are illustrated in appendix 1
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61. The effective use of |ICTs, however, requires as much attention to
organi zation, education and training as to the characteristics of the
techni cal design of these systens. If these and other issues related to
financing are not addressed, there is a risk that the diffusion of these
applications will result in the further exclusion and marginalization of
maj or parts of the world s population. Effective assessnent, selection and
eval uation of the benefits can help to reduce this risk when the particul ar
needs of devel oping countries and countries in transition are taken into
account .

62. ICTs do not offer a panacea for social and economnm c devel oprent.
There are risks of unenploynent and social and econom c dislocation, and
these may lead policy nakers to give lower priority to the need to create
ef fective national |ICT strategies. However, on the basis of the evidence,
it is apparent that the risks of failing to participate in the ICT
revol ution are enornmous. Failure to give priority to ICT strategies that
enabl e devel oping countries and countries in transition both to devel op
their national infrastructures and to join the A1 wll exacerbate the gap
between rich and poor. There is a growing need to evaluate the social and
economni ¢ inpacts of ICTs and to create opportunities for capacity building
that will ensure their beneficial use and absorption wthin national
economni es and civil society.

63. The challenge is to use these technologies to link different parts of
soci ety, and to encourage the accunul ati on of experience by the excluded and
nost deprived groups, whose needs cannot be net by market forces. |If this
can be done, ICTs will play a substantial role in helping to reduce the
growi ng incone gap between rich and poor and encouraging their inclusion
within the wider framework of society.

3.2 National ICT initiatives and international cooperation

64. In the industrialized countries, public and business sector resources
are being used to construct the NI, to restructure hardware and software
production markets, and to enabl e users to access vast anmounts of know edge.
The | CT conponents of the NIl are being conmbined with informal know edge to
enabl e busi nesses and comunities to sustain econom ¢ growth and i nprove the
overall quality of life. National initiatives include the United States
Task Force on the National Information Infrastructure, the Danish | NFO 2000
project, the Canadian Information H ghway Advisory Council on the
I nformati on Society, consideration of the role of citizens in the European
I nformati on Society in the Netherlands, and the United Ki ngdom s | nformation
Society Initiative. The G obal Information Infrastructure Conmi ssion, the
CECD and the European Conmi ssion are anal ysing and discussing new ways to
exploit the social and econom c benefits of advanced | CTs.

65. Representatives of the public and business sectors in the
i ndustrialized countries are shaping the @1 to their own advantage and
st akehol ders are negotiating the “rules of the gane” in every area affected
by ICTs. These areas include the terns of trade in goods and services
(busi ness and cul tural products), conpetition and regulatory policy and the
conditions of market access, information security, public-sector revenue
generation, standards, basic and strategic R&D, the protection of
intellectual property, formal education and training, and enploynent
condi ti ons.

66. Devel oping countries and countries in transition are beginning to
i ntroduce national initiatives designed to inprove the transfer of expertise
fromthe industrialized countries and strengthen the build-up of nationa

capabilities in the ICT sector in ways that contribute to their particular
devel opnent goal s. These countries are encountering the I CT revol ution from
different economic starting conditions and with different social and
econom ¢ resources. There are substantial differences in their econom es,
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and maj or variations in organizational styles and cultural preferences, as
well as in the capabilities needed to accumnul ate technol ogi cal know edge in
the ICT field.

67. Devel opi ng countries and countries in transition are recognizing the
i mportance of 1 CTs for their own devel opnent. National |ICT strategi es have
al ready been put in place in sone countries, while other countries have yet
to fornulate clear strategies. The African Infornation Society Initiative
(AI'SI) of the United ations Economi ¢ Commi ssion for Africa has devel oped an
action framework which calls for “the elaboration and inplenentation of
national information and conmmunication infrastructure plans involving
devel opnent of institutional f ranmewor ks, hunman, i nformation and
t echnol ogi cal resources in all African countries and the pursuit of priority
strategi es, programmes and projects”.

68. The G| is stimulating discussions on an international and regional
basis anmong industrialized and devel oping countries. For exanple, the
I nformati on Society and Devel opment Conference in South Africa (I1SAD) in
1996 provided an opportunity for G7 and other industrialized countries to
di scuss the issues with devel oping countries and countries in transition

In these discussions, it was clear that conditions in devel oping countries
and countries in transition differ fromthose in industrialized countries
and that the particular needs of the forner should be taken into account if
they are to benefit fromaccess to the dI.

69. Al these initiatives stress the inportance of action leading to
stronger public and business sector partnerships which can share the
chal | enges and costs of devel oping the NIl and achieving A1 connectivity in
ways that support devel opnent goals. The transfer of ICTs to devel oping
countries and countries in transition requires strategi es that harness the
strengths of these countries and link investrment in | CTs and human resources
to devel opnent objectives. Thus, national |ICT strategies need to be |inked
explicitly to devel opment priorities.

70. The national and international policy and regulatory framework
i nfluences the selection of ICTs and creates the environment which shapes
their use. A national ICT strategy should enconpass policies and

regul ations that strike a balance between applications in terns of
commercial priority and applications in areas where nmarket forces are
unlikely to work effectively. The policy and regulatory franmework can be
used to ensure that conpetition in the market is nore effective, to protect
agai nst any excesses of nonopolization, to pronote universal service goals,
to preserve diverse cultures and to protect consuner rights. The framework
that is appropriate may differ in each country dependi ng on the structure of
its domestic market, the barriers to entry and the opportunities for
i nnovati ve devel opnents. National ICT strategies have to be devel oped
within the framework of the global econony. 1In order to better understand
the way the gl obal environnent is likely to change over the next decade, the
Wbrking Group considered alternative visions of the role of ICTs in the
devel opnent process and the possible responses of national governments and
ot her stakehol ders.

4, Vi sions of ICTs for devel opnent

71. Constructing visions or scenarios about how ICTs will be configured
and used in the future is a very challenging task. The future is contingent
on gl obal economi c devel opnents as well as on |local and national social,
cultural, political and economc initiatives. Scenarios create stories
about the future and are helpful in identifying the problens that will need
to be addressed if the maxinum benefits are to be derived from the ICT
revolution. Furthernore, they offer a basis for designing policies and
strategies to adapt to unpredictable events and create a desired future.
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72. Sone of the nenbers of the Wrking Goup participated in a joint
| DRC/ CSTD wor kshop whi ch enabl ed participants to di scuss possi bl e scenari os
for the global information society. The four scenarios shown in figure 2
energed from the discussion; they focus on how the ICT revolution m ght
reshape the devel opment process over the coning decade. The scenari os
provided a basis for further discussion anong nenbers of the Wrking Goup
about the design of policies and strategies that are needed to enable
devel opi ng countries and countries in transition to adapt to unpredictable
events and create a desired future.

Figure 2. HCT scenarios for 2005
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73. In these scenarios, the global environnent shown on the vertical axis
in figure 2 may be enabling and nore inclusive, leading to open

conmuni cati on technol ogy standards and universal access to comunication
networks. Alternatively, it may be dom nated by a few powerful conpanies,
resulting in increased concentration of technology, capital, wealth and
power wthin the industrialized countries. The result would be a
di si ntegrating gl obal econony characterized by continui ng nonopolization and
oligopolistic market structures in nmany areas of the |ICT sector.

74. In either of these global environments, the governments, private
sector firms and non-governnental organizations in devel oping countries and
countries in transition nay adopt a passive stance over the next decade and
fail to introduce policy initiatives that would pronote the use of ICTs to
neet devel opnent goals, as suggested by the horizontal axis in figure 2.
Alternatively, a wide range of active national responses could result in
the build-up and accunulation of technological capabilities in these
countri es.
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4.1 d obal I CT scenarios for 2005
Cargo Cult

Thi s scenario envisages the energence of an integrated gl obal environnent.
However, devel oping countries and countries in transition night adopt a
passi ve stance towards the gl obal econony, believing that the market will
yield products that bring wealth and an inproved quality of life. Thi s
scenario is remniscent of the so-called cargo cult phenormenon anong Pacific
islanders after the Second Wrld War. In this scenario, a world-wde
conmuni cation infrastructure becones w dely available as international
equi prent and service suppliers pronote its extension in their bid to
devel op new markets. Affordabl e access is pronoted, in part, by coordinated
non- gover nment al organi zati ons whose threats of action finally convince
private sector investors to extend networks to enbrace the fornerly excl uded
popul ati ons of the world. However, the passive policy stance of nost
nati onal governments results in a failure to adapt the new infrastructure
and services to local circunstances. The acquisition of ICTs is regarded as
important, but little effort is nade to adapt these technologies to the
particul ar needs of the devel oping countries and countries in transition or
to initiate a broad process of social learning that would further
devel opnent goal s. The result would be a w despread sense of futility,
frustration and unrealized hopes in many parts of the devel opi ng worl d.

March of Follies

Inthis scenario, a narrowWy self-interested global |ICT industry flourishes,
and is net by a passive response on the part of developing countries and
countries in transition. Despite the decreasing costs of conputing power
and conmuni cation, access to the Al is extended only to those who are
willing and able to pay for the content. These devel opnents are acconpani ed
by a growing concentration of power in the hands of new multinmedia
enterprises based in the industrialized world. The diffusion of |ICTs al so
leads to a nmassive increase in conputerized crinme and surveillance in
“cyberspace” beconmes commonpl ace. Al though |ICT applications diffuse
rapidly, their social and economic inpact is divisive and the gap between
rich and poor continues to grow. These devel opnents fragnment the gl obal
economy as new growt h pol es ari se organi zed around | arge urban centres whi ch
are interconnected and share the sane technol ogies, work, |anguage and
cultural interests. Many recognize that only a mnority of people are
benefiting fromthe I CT revol ution, but national governnments do not have the
financial resources to introduce active policies that would pronote the
accumul ati on of technol ogi cal capabilities and the use of I CTs in support of
sust ai nabl e devel opnent goals. Some governnents, in fact, might introduce
policies that reduce the potential for integrating global and 1 ocal
busi nesses. Sonme nmenbers of the Wrking Goup referred to this as the
“doonsday scenario”.

d obal Netciety

The features of integrating global ICT structures are coupled in this
scenario with active national policies and coordinated action with the
private sector and t he non-governnental organi zati on conmunity. This creates
the conditions for the beneficial use of ICIs to neet devel opnent goals. In
this scenario, the rapid diffusion of ICIs provides a basis for a renewed
search for positive hunman val ues and the recognition that these technol ogi es
enbody opportunities for individual and collective social and economc
growth. An international coalition noves to denonstrate the devel opnent
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potential of ICTs, and neasures are taken by international organizations,
nati onal governments and | ocal businesses to renpove barriers to access to
the global information society. |CT projects are inplenented to assist the
poor and the marginalized popul ations of the world, and there is a self-
reinforcing “virtuous spiral” of diffusion ensuring that increasing nunbers
of conmunities participate in the NIl and are linked to the A1, and that
new capabilities are used to respond to devel opnent needs.

Net Bl ocs

In this scenario, the global environnent is assuned to be characterized by
relatively narrow self-interest in the industrialized world. The emergence
of new growth poles gives rise to continuing tensions and to the energence
of a new dynanmic equilibriumin the global econonmy. Wthin this context,
governments and businesses in the developing countries and countries in
transition take initiatives to develop ICTs to neet their own needs and
conditions by creating alternative ICT systens. These are locally
successful, but not well integrated with the leading ICT systens of the
industrialized world. This generates a slow but dynam c process of socia
and economic transformation that | eads to i nprovenent in some regions of the
worl d as governnents and enterprises in the newy industrializing countries
of Asia and Latin America use ICIs to achieve a nore pluralistic and
culturally diversified world. These I CT systens conpete effectively in
international markets by creating blocs of interconnection with other
devel opi ng countries and countries in transition. Because each conpeting
I CT systemhas a nore linmted market and a snaller range of information to
build on, the benefits of ICIs are not widely shared. Al so, econonies tend
to trade and interact nore narrow y between regions, rather than globally.
This is a very dynanmic and creative scenario in many ways; but it is also
unst abl e, because of conpetitive quarrels and the linmts of ICT diffusion
and access.

75. In the obal Netciety scenario, an integrating econony emerges from
the creative connection of global |ICT systens. As shown in the upper right-
hand box of figure 3, if the “rules of the gane”, including intellectual

property rights, standards and tariffs for access to global networks, are
put in place for the G| on a highly cooperative basis, and if conpetitive
forces are strong, then a balanced environment of conpetition and
cooperation anong | CT conpanies will energe. The dobal Netciety scenario
m ght enmerge in which there would be opportunities for all countries to
build their NIls and to derive nmutual benefit fromthe 1. 1In contrast, if
there is a low |l evel of cooperation in the establishnent of the “rules of
the gane”, and if conpetitive forces are weak, then national governments nay
be nore likely to adopt a rel atively passive stance, which is characteristic
of the Cargo Cult scenario. In this scenario, they would be able to do
little nore than respond to gl obal conditions.

76. In the March of Follies and Net Blocs scenarios, however, globa

conditions bring the benefits neither of fully conpetitive narkets nor of a
high level of cooperation in establishing the new “rules of the gane”.
Monopol i stic or oligopolistic firms would continue to dominate the gl obal
| CT sector. In the March of Follies scenario, national polices would not be
put in place to counter problens created by the absence of a high |evel of
cooperation in introducing the new “rules of the gane” and a highly
nmonopol i stic gl obal environnent woul d energe (lower |eft-hand box in figure
3). However, if thereis arelatively | owlevel of conpetition resultingin
ol i gopol i stic conpetition whichis conbined with a high |evel of cooperation
in establishing the new “rul es of the gane”, then national governnents are
likely to introduce active policies and strategies leading to regul ated
oligopoly (lower right-hand box in figure 3). In this case, the Net Bl ocs
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scenario is nore likely as governments design national ICT strategies to
maxi m ze the social and econonmic benefits of ICTs, especially for sonme of
the worl d’ s di sadvant aged popul ati ons.

Figure 3. dobal Conpetition and the New ‘' Rul es of the Gane’

Rules of the game - Cooperation

Low High
High
Free market co . o_n
5 and cooperation
B
Q.
€
S
Monopol Regulated
noly oligopoly
Low

Source: Adapted fromE. WIson (1996). Presentation to the UNCSTD
Wrking Goup on IT & Devel opnent, Horsted Pl ace, Decenber, m neo.

4.2 Active ICT strategies for the national information infrastructures

77. In the discussion anbng the Wrking Goup’'s scenario team the
partici pants’ own val ues converged on the 3 obal Netciety scenario. Inthis
scenari o, global cooperation would enmerge through the process of building
new f orms of two-way partnershi ps bet ween devel opi ng countries and countries
in transition, and the industrialized countries. The nenbers of the
scenario teamregarded this scenari o as possi ble only with considerabl e | uck
and the introduction of shared nmedi umterm policies.

78. The Net Blocs scenario was regarded by the team as being a nore
realistic outcome by the year 2005. |In this scenario, |ICT producers in the
i ndustrialized countries and a few devel opi ng countries would expand and
deepen their markets. However, national governnments and ot her |ocal actors
woul d actively create “spaces” and opportunities for |CT businesses and
public-service applications defined al ong nore diverse lines. The outcones
of this scenario would be unstable and there would be a risk that mnany
devel opi ng countries and countries in transition would be shut out of the
gl obal ICT systemby cost, or that they would opt out because the products
or services produced by that system were unresponsive to their devel opnent
needs.

79. The Net Bl ocs scenario, |like the other scenarios, tells a story about
a world that cannot be fully controlled and which may not energe. However,
because it represents a world in which active national policy nmeasures are
introduced and ICT strategies are designed by national governnments, the
public sector and the business comunity, the Wrking Goup chose to focus
on this scenario. Awareness of opportunities created by the instability of
the Net Blocs in an increasingly integrating global environnent hel ped the
Wirking Goup to focus on initiatives to mninmze the risks of a
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disintegrating global econony through the introduction of appropriate
conpensatory or corrective policies. The climte of oligopolistic
conpetition in the gl obal market in this scenario offers the possibility of
designing national |ICT strategies that should enabl e devel opi ng countries
and countries in transition to build and extend their capabilities to
control the diffusion and use of ICT applications in the interests of a
sust ai nabl e devel opnment process.

80. The principal questions for developing countries and countries in
transition as they nove to develop their NIls and to connect with the Gl
are the following. What economic, political and social resources can be
used, even by the poorest countries, to develop their distinctive NIls and
tojointhe A1 in a way that maxi m zes the social and econonic benefits for
these countries? How can these resources be extended as a result of new
partnershi ps between the public and business sectors? Wat are the nost
ef fective roles for national governnents and ot her stakehol ders? What role
can the agencies of the United Nations system play to facilitate and
conpl enent the energence of active national ICT strategies? The Wrking
G oup’ s reconmmendati ons and gui delines are outlined in section 5.

5. Towar ds active national |ICT strategi es and strengthened i nternationa
cooperation

81. The review of national experiences carried out by the Wrking G oup
has convinced it of the value of each country's fornmulating a strategy for
its production, acquisition and use of | CTs. Each national strategy will be
uni que, responding to the particul ar economic, social and cultural val ues,
realities and goals.

82. There is a need for policies and strategies that wll enable
devel opi ng countries and countries in transition to shape and build up their
NI I's around an integrated |ICT structure as suggested in figure 4.

Figure 4. Policies for shaping integrated |ICT systens

Industrial policy
shapingindustrial structures,
stimulating structural

change and supporting
competitiveness

Technology policy
stimulating the development
of new technologies

ICT policy
needs to redefine
sectoral policies, boundaries,
institutions, and regulations

Media policy
defining the framework for
provision of electronic
mediacontent

Telecommunication policy
creating and shaping the
transmission infrastructure

Source: Prepared by Gernman Devel opnent Institute, Berlin, 1996 for
t he UNCSTD Wirki ng Group on I T & Devel opnent .

83. Ef fective national |ICT strategies should support the introduction of
new regul atory framewor ks, pronote the selective production and use of |CTs
and harness their diffusion so as to contribute to the devel opment of human
resour ces t hrough education and i nteractive | earni ng and i nproved managenent
of organizational change in line with devel opment goals. ICT strategi es and
policies linked to developnent objectives need to redefine sectora
policies, institutions and regul ations, taking into account the need to be
responsi ve to the convergence of tel ecomunication, audio-visual and
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conputing technol ogies. Strategies need to be devised to secure new neans
of financing ICT investnent, strengthening indigenous scientific and
t echnol ogi cal research capabilities, and helping to i nprove each country’s
capacity to participate in the formul ati on and assess the i npact of the new
international “rules of the gane” that are being established in
i nternational and regional fora.

84. Nati onal | CT strategi es are needed whi ch enconpass initiatives at the
local community, nmunicipal, regional and national Ilevels and actively
encourage a “devel opnent di al ogue” within and between devel opi ng countries
and countries intransition. Newinitiatives are needed to build and extend
t he capabilities of peopl e who can inpl enent training progranmes, assess and
select the ICTs that are npst responsive to each country’s needs, eval uate
t he i npact of new I CT applications and services, and target user communities
that should receive priority attention

51 Recomrendat i ons

85. To strengthen the accunul ation of national capabilities leading to
greater preparedness for harnessing ICTs in support of devel opnent goals,
the Working G oup:

Recommends t hat each devel opi ng country and country in transition establish
a national ICT strategy. Were such strategies already exist, they should
be reviewed to ensure that they take note of the guidelines proposed by the
Worki ng Group of the CSTD,

Recommends that immediate action be taken by national governnments to
establish a task force or commission or to ensure that another entity is
charged with establishing the guidelines for their national |CT strategies.
Revi ews shoul d be undertaken over a six-nonth period and a report should be
prepared outlining the priorities of each country's national |CT strategy,
the nechanisns for continuous updating, and the procedures for
i mpl enentation of the conponents of the strategy. Progress on the
i mpl ement ati on of this reconmendati on shoul d be reported to the next session
of the Commission in 1999;

Recommends that each agency of the United Nations system review the
financi ng, production and use of | CTs for social and econoni c devel opnent in
its area of responsibility. This reviewshould nonitor the effectiveness of
new forns of partnerships in the ICT area, and address the capability of
each agency to provide technical assistance in that area. This needs to
happen so that the United Nations systemcan be in the forefront in hel ping
devel opi ng countries and countries intransition to inplenent their nationa
| CT strategies;

Recommends that UNCTAD prepare a study for the next session of the
Conmi ssion on the inplications of new fornms of revenue generation, focusing
especially on those involving ICTs which may support social and econonic
devel opnent priorities. In particular, it should report on the inplications
for developing countries and countries in transition of the ongoing
di scussions and studies on a “bit tax”.

86. The Wor ki ng Group’ s suggest ed gui deli nes for national governnents and
agencies and organs of the United Nations system are set out in the
foll owi ng sections. Effective national |ICT strategies ainmed at national
capacity building for the NII1 will involve many stakehol ders fromthe public
and busi ness sectors, and the guidelines encourage new partnerships in many
i nstances. Miltinational conpanies, the governnents of the OECD countries
and those of the newy industrializing countries, regional groupings,
bil ateral donors, and multilateral and regi onal financial institutions, wll
need to provide external resources which can be conbined with donestic
resources through strengthened national ICT strategies. Al devel oping
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countries and countries in transition should note these guidelines in
devel opi ng and strengthening their national |ICT strategies.

5.2 Qui delines for national |ICT strategies

87. There is considerable potential for producing and using ICTs for
econom ¢ and soci al devel opnent. The foll owi ng gui delines were devel oped by
t he Conmi ssion. They are not neant to be conprehensive but are illustrative
of measures which will need to be addressed in developing a national ICT
strategy.

Produci ng and using ICTs to social and econom ¢ advant age

88. | CTs have huge potential for creating econonic and soci al benefits for
all citizens. They also have the potential for w dening the gap between
rich and poor. To ensure that the benefits outweigh the di sadvantages, it
wi || be necessary for governnents, the business sector and civil society to
wor k t oget her. The fol |l owi ng gui del i nes indicate sonme of the ways in which
this can be achi eved.

Suggest ed gui del i nes
Nati onal governnents and ot her stakehol ders should ensure that:

| CTs are used to satisfy the basic needs of all the popul ati on and t hat
their production and use contri butes to econoni c and soci al objectives;

Technol ogy assessnment procedures and net hodol ogi es are introduced to
hel p identify and sel ect key I CT production sectors and to pronote key
user initiatives. Feasibility, cost-effectiveness and the expected
contribution to devel opnent priorities should be included as explicit
selection criteria. Evaluation nethods should al so be strengthened,;

Particular attention is given to pronmoting innovations in |CTs,
especially in hardware, which can be inplenented in |ICT systens that
are used in areas without, or with unreliable sources of, electricity
and under difficult climatic or geographical conditions;

Measures to pronote and strengthen the social and cultural diversity
of content accessed via the NI and to stinulate the production of
i ndi genous content in selected areas are included in national ICT
strat egi es;

Measures are taken to provi de access to public informati on of rel evance
to citizens and comunity groups. Such neasures nmight include
pronmoting public awareness of |ICT applications and the potential of
dat abases, as well as |CT denobnstration projects;

VWhere appropriate, ICT applications are used to encourage interactive
rel ati onshi ps between governnents, |ocal authorities and citizens, and
within citizen groups.

Devel opi ng human resources for effective national ICT strategies

88. The new |ICTs are changing rapidly and new applications are being
created daily. These changes lead to continuing changes in skil
requi renents. Fortunately, they also provide new ways of creating those
skills. They provide the neans for enabling lifelong | earning and for
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i mproved education, which itself can lead to inproved quality of life. A
national |CT strategy should devise ways in which governments, businesses
and civil society can conpl enent each other in using the newtechnologies to
enhance skills and education in a continuing way. Lifelong |earning nust
al so apply to the infornmal sector

Suggest ed gui del i nes
Nati onal governnents and ot her stakehol ders should ensure that:

The use of ICTs is encouraged at all levels of the formal education
sector and, where appropriate, special attentionis givento literacy,
training, |language skills and primary education

Education and training programmes include scientific and technica
skills, policy analysis skills and innovation nanagenent skills
relevant to the effective production and use of |ICTs, and incorporate
specific plans for curriculum revision to introduce professional
know edge that is relevant to both the production and the use of |CTs
in support of devel opnent goals;

Curriculum revisions include training in nethods of technology
assessment, in creative approaches to |ICT developnment, and in
mai nt enance and adaptation to local conditions, as well as training in
evaluating the wviability and sustainability of export-oriented
strategi es and conpl ementary mneasur es;

Curriculum revisions take into account the need for gender-specific
trai ning and education regardi ng the design and application of |CTs;

Measures are introduced to address job creation and worki ng conditions
which will contribute to sustainable livelihoods and the pronotion of
new skills acquisition through new fornms of |CT-based interactive
| ear ni ng;

The job creation potential of ICTs is explicitly addressed through
enpl oyment neasures linked closely with education and training
poli ci es.

Managi ng | CTs for devel opnent

89. The evi dence fromthe i ntroduction of | CTs into devel opnent progranmmes
suggests that successful progranmes require new organizational forms.
Successful nanagenment requires that these organizational changes be
identified and inplenented. The changes acconpanying the diffusion of ICTs
create the need for people who can act as internedi aries able to coordinate,
integrate and dissem nate new information about the production and use of
| CTs drawn fromrel evant scientific and technical research and the practica
experience of ICT inplenmentation in a variety of organizational settings.
The managenent of |CTs for devel opnent requires that know edgeabl e peopl e
and I CT applications be conbined in ways that support national devel opnent
priorities.

Suggest ed gui del i nes
Nati onal governnents and ot her stakehol ders should ensure that:

Measures are taken to inprove the “managenment of change” in al
organi zati onal settings;
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Mechani sns are introduced to conpare the nmanagenent processes adopted
in different countries and to assess their strengths and weaknesses;

The process of customizing ICTs for nore effective use, especially by
t he | east devel oped countries, marginalized groups in rural areas, and
worren, is given special attention

Measures that encourage continuous organi zational | earning-by-doing,

| ear ni ng- by-usi ng and | earni ng-by-interacting are included in national
| CT strategies.

Accessing | CT networks

90. There are area ri sks of social exclusion if businesses and citizens do
not have access to an adequate NII. The NI needs to be designhed so as to
nmanage t hose risks. Regul atory frameworks can help to pronote the efficient
use of private investment to extend and upgrade the NI in line wth
devel opnent priorities and to ensure integration with the G1. They can
al so be used to encourage the devel opnent of an NI that is responsive to
the needs of different wusers, including the poorest sectors of the

popul ati on and specific conmunities such as wonmen’ s groups.
Suggest ed gui del i nes
Nati onal governnents and ot her stakehol ders should ensure that:

d ear pl ans are devi sed for regul atory f ranmewor ks for
t el ecommuni cation, broadcasting and cable television. Regul at ory
framewor ks shoul d ensure that m ni numstandards are i n place to achi eve
network interoperability within countries and G 1 connectivity;

Regul atory neasures are devised to address bottlenecks inpeding
effective competition, created by unfavourable narket structures;

Regul atory neasures take account of national social and cultura
priorities as well as econonic efficiency considerations in |icensing
donestic and forei gn operators.

Uni versal service neasures and related policies are devel oped, and
neasures to ensure that suppliers take account of a wi de range of user
needs are eval uated and i ntroduced;

Special attention is given to street-side “kiosks” in rural and some
urban areas to provide access to networks and services that are
responsive to people’s needs. National |ICT strategies should include
neasures to expl ore i nnovative financing arrangenments invol ving public
and busi ness partnershi ps.

Pronoting and financing investnent in ICTs

91. Mar ket mechani sms alone are unlikely to be sufficient to generate
adequate investnent funds for developing countries and countries in
transition that are seeking to upgrade their N Is. Covernments are

experimenting with two-way i nvest ment partnershi ps between | ocal and foreign
firms that lead to new I CT applications and generate spin-offs throughout
t he econony. However, these initiatives require a pooling or coalition of
resources fromthe public and business sectors; but this nechani smhas yet
to be fully exploited
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Suggest ed gui del i nes

Nati onal governnents and ot her stakehol ders should ensure that:
Plans are introduced that encourage a coalition of resources to
initiate ICT production in key areas and to provide a basis for
experimental and comercial |CT applications;
I nnovative financing arrangenments are considered that bring together
financial and human resources as well as technical contributions “in

kind” to provide seed capital for innovative projects;

Priority is given to neasures to attract foreign investors to ensure

the developnment of the NI, including the telecommunication
infrastructure, |CT applications involving software devel opnent and
human resource training. Such measures may include new forns of

revenue generation and public and busi ness partnerships to strengthen
nati onal capabilities in manufacturing, and the adaptation and
custom zation of ICTs;

The i npl enent at i on of i nnovative pricing schenes i s encouraged, | eading
to stimulation of demand for conmercial services and exploration of
nmeans whereby the npbst marginalized groups in society can access and
use the NI

Creating and accessing scientific and techni cal know edge

92. If developing countries and countries in transition are unable to
build their owmn NI Is or be part of the A1, they will be handi capping their
scientific and technical research comunities. Capacity buildinginthe ICT
field involves the accumul ati on of scientific and technical know edge that
enabl es the assessnent, sel ection, application, adaptation and devel opnent
of ICTs in ways that contribute to equitable and sustai nabl e devel opnent.
The coordination of, and access to, expertise within, and external to,
devel opi ng countries and countries in transition need to be strengthened.
| nproved “early warning systens” regardi ng newtechnical, market, policy and
regul atory devel opnents are al so needed.

Suggest ed gui del i nes
Nati onal governnents and ot her stakehol ders should ensure that:

Sci ence, technol ogy and i nnovation policies are forrmulated in the |ight
of the new opportunities generated by |CTs;

Measures encourage and facilitate the establishment of R&D networks
linking I CT production and use to priority devel opnent issues;

Col | abor ati on anbng sci ence and t echnol ogy research groups invol ved in
t he devel opnent and application of ICTs in devel oped and devel opi ng
countries is encouraged;

Plans are developed and inplenented for the dissenmination of
i nformati on on R&D networ ks, including pronotion of the use of ICTs to
support these networks, e.g. the establishnent of Wrld Wde Wb pages
on the Internet;
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Special attentionis givento ensuring closeinteractionwth end-users
and particularly with margi nali zed and special interest groups in rural
ar eas;

Explicit measures are taken to encourage “know edge broker”
organi zations that facilitate the generation and application of
scientific and techni cal know edge by conbi ning | ocal Iy rel evant expert
advice with information acquired through using ICT applications.

Monitoring and influencing the “rules of the gane”

93. The i nternati onal agreenents, regul ati ons and protocol s governing the
Al are influenced to a large extent by the governnments of the
i ndustrialized countries and conpani es based i n those countries. The “rules
of the ganme” particularly apply in areas such as standards, intellectua
property rights, security, regulation and trade. Devel oping countries and
countries in transition have inadequate resources to participate fully in
setting these rules, and they nay be disadvantaged as a result.

Suggest ed gui del i nes
Nati onal governnents and ot her stakehol ders should ensure that:

Mechani sns are put in place to strengthen participationinnultilatera
and regional fora involving the public and busi ness sectors;

Measures are taken to support nonitoring and anal ysis of devel opnents
in these fora that affect the potential for the production of ICTs in
t he national context;

Special attention is given to nonitoring and anal ysing the inpact of
devel opnents in international or regional fora that affect the
transfer, custom zation and use of ICTs in donmestic markets;

The energing “rules of the game” are assessed particularly to ensure
that new conpetitive and cooperation opportunities are recognized and
initiatives taken to benefit fromthem

5.3. CQuidelines for the United Nations systemand |ICTs and devel opnent

94. On behalf of the UNCSTD Wrking Goup, a review was conducted by
UNCTAD of the ICT-related activities of the agencies of the United Nations
system These agencies play an inportant role in facilitating the
devel opnent of national |ICT strategies and in supporting practica

programmes for |CT production and use. Six broad areas of current activity
were identified: the application of ICTs in developing countries at
national, regional and community levels, often linked to United Nations-
sponsored techni cal cooperation programes; |local capacity-building, mainly
internms of upgrading infrastructure, including supporting tel ecomruni cation
network upgrading programmes in |lowincome countries, and facilitating
access to ICTs; research, mainly on ICIs and developnment, the ICT
revol ution, the social and econonic inpact of ICTs, and ICTs in relation to
the specialized areas of conpetence within the United Nations system
facilitating connectivity to global networking; software devel opnent
focusing on the needs of devel oping countries and countries in transition;
and creating databases for wuse by countries or the United Nations
organi zati ons thenselves in planning devel opment progranmes. Support is
provi ded through advi sory services and contributions to national capacity
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buil ding, which help to facilitate efforts to strengthen NIs. United
Nations agencies are active in ICT policy and strategy formulation,
providing expertise to interested countries or interested parties within
countri es.

95. These activities vary fromone agency to another and in-depth revi ews
will be necessary to assess fully the extent to which each agency’'s
activities adequately address the needs and requirenents of devel oping
countries and countries in transition. Nevertheless, as an internationa
body wi th anal ytical capacity, the United Nations is in a unique positionto
identify the policy, institutional, |egal and regul atory changes needed to
create a national ICT strategy. |Its activities can also facilitate access
to the A1 by helping to establish networks which allow users in devel opi ng
countries and countries in transition to access information, clients and
resources worl d-w de.

96. The UNCTAD revi ew reveal ed considerable differences in the way, and
the extent to which, individual agencies are using ICTs to inprove their
internal efficiency. There is a need to optimze the use of these
technol ogi es in techni cal assistance programes in order to hel p devel opi ng
countries and countries in transition to gain access to the GI. The ICT
devel opnent | essons need to be |learned from each agency’ s experiences and
this know edge needs to be di sseninated nore widely.

97. The adoption of national |ICT strategies by devel oping countries and
countries in transition will lead to changed developnent priorities and
needs. The United Nations system will need to ensure that it is in a

position to respond to requests for assistance in these new activities.

Suggest ed gui del i nes
The agenci es and organs of the United Nations system shoul d:

Revi ew their own use of ICTs in achieving greater efficiency in their
operations. United Nations system use should match that of the
busi ness sector and national governnents;

Revi ew their own capabilities in using I CTs for devel opnent activities
rel evant to their nandates, and upgrade t hese capabilities as necessary
in order to support national efforts to strengthen local ICT
capabilities;

| npl enent neasures that enable the wealth of know edge and experience
within the United Nations systemregardi ng the use of ICTs for soci al
and econom ¢ devel opnent to be systemati zed and di ssemi nated i n a rmuch
nore vigorous way. A percentage of the resources for each project
should be devoted to learning the developnent |essons and to
di ssenmi nating this know edge.
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Appendi x 1: Sel ected exanples of |CT applications

In Zanbia, a project set up jointly by the University of Zanbia Medica
Library and the University of Florida twinned the two libraries using e-
mail and loworbit satellites. Overcomng the shortage of material
avai l abl e in Zanmbia, students and staff at the University were able to
access health literature and information not held in their Ilibrary.
(Source: | DRQ)

Heal t hNet Senegal is part of a gl obal network which extends to al nost 30
countries. Users of the network are national and international non-
governnental organizations, hospitals and other nedical facilities,
nmedi cal schools, nedical libraries and government agenci es. The network
helps to conbat the isolation of health workers and the |ack of
i nformati on which inpedes their work. They can conmunicate with other
health professionals locally, regionally and internationally, thereby
stimulating “North-South”, “South-North” and “South-South” dial ogue and
exchange of information. (Source: |DRC

In Brazil, poor and isolated comunities are integrated with the hel p of
conput er schools, set up by volunteers in sluns, using donated equi pnent.
Any type of organization is allowed to participate, provided that it is
accepted by the group and has no involvenment in illegal activities such
as the drugs trade. The conputer schools are established in association
with existing communities such as Catholic groups, wonen's groups and
envi ronnental groups. Menbers acquire conmputer literacy and are offered
the possibility of closer social integration. (Source: |NTECH)

In Brazil, blind Portuguese and Spani sh speakers have access to the
Internet using a lowcost voice synthesizer so that they can hear
information as they type or determine what infornmation is stored in the
conputer. Blind people are able to increase the range of jobs they are
able to do, such as programrng, telemarketing and creating their own
conpani es, as well as to access education materials. (Source: |NTECH)

In India, telephone density was increased as a result of the
t el econmuni cation restructuring ained at connectivity, accessibility and
rural expansion. Telephone operators energed in rural areas taking
advant age of the tel ephone connection providing services to custoners and
creating enpl oyment opportunity for others. Users of the tel ephones were
able to i nprove their own business activities by receiving information on
prices for their goods from nearby markets, nonitoring the novenent of
trucks and arranging servicing and repairs. (Source: S. Pitroda)

The Integrated Regional Information Network of the United Nations
Departnent of Humanitarian Affairs allows information exchange with the
humani tari an community in the Geat Lakes region of Africa. The many
refugees in this area require humanitarian relief and rehabilitation,
whi ch are supported by the use of ICT for better informati on managenent.
The network relies on the use of the Internet, fax, satellite
conmuni cati on, high-frequency radio and tel ex. (Source: |DRC)

In Central and Eastern European countries, telematics systens and
services are being evaluated to support freight operations. The
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i nformati on that acconpani es the physical nmovenent of goods is to be
shared nore efficiently by players in the transport chain, providing
interfaces to logistics, custons and other relevant authorities, and
special attention is being given to the transport of hazardous material s.
(Source: European Comm ssion)

In Chile, the Food and Agriculture Oganization (FAO opened snall
information centres providing full Internet access, located in the
of fices of farners’ organi zati ons and non- gover nnental organizations, to
address the identified informati on needs of small-scale producers. The
FAO provided training to the staff of the host organizations and to
farmers, and the latter are able to access locally relevant information
which is disseminated to the network of users. This includes data on
crops, international crop status and market timng, prices and weat her,
t echni cal and training information, and information about the
organi zations that support their work. The farnmers use e-nmail to
conmuni cate with other farmers’ organizations in Chile and el sewhere in
Latin Anerica, and al so with worl d-w de Spani sh-speaki ng | nternet users.
The informati on centres are beginning to extend their service to the non-
agricultural comunity, such as yout h groups and soci al servi ce agenci es.
(Source: UNCTAD)

The United Nations Ofice of Quter Space Affairs uses | CTs in pursance of
its mandate to assist nenber countries in applying space science and
technology (in particular satellite technology) to further econonic and
soci al devel opment. An exanple of this is the Cooperative Information
Network linking scientists, educators and professionals in Africa
(COPINE) project. This satellite-based information systemall ows conputer
filetransfer, interactive data transfer, and docunent, inmagery and vi deo
transm ssion, to facilitate video conferences, distance teaching and
tele-nedicine. Its application is particularly directed at health care,
agricultural research and devel opnent, managenent of natural resources,
the environnment, education, and science and technol ogy. (Source: UNCTAD)

In India, funding provided by the UN INTERACT initiative enabled the
setting up of the governnent-owned Conputer Maintenance Corporation
(CMO). In the early stages, the conpany concentrated on the assenbly of
i mported conput er conmponents, maintenance and requi renent specifications
for lowend manufacturing of conmponents. Wth the conbination of
t echni cal know edge and rel evant experi ence acquired t hrough operating in
the private sector, CMC was able to diversify into software devel opnent
and consultancy. It now provi des systens inplenmentation and training for
a diverse range of conplex conmputer systens world-w de, which have
contributed substantially to the developing world. In Singapore, the
software costs involved in inplenmenting a conputer-controlled airfield
lighting system were recovered within two years of its inception

Conputerized freight management in ports and handling of container
traffic in a nunber of industrialized and devel oping countries also rely
on CMC. Through autonation of the passenger reservations system of the
I ndi an Rai l ways - whi ch nove the equival ent of the popul ati on of Bel gi um
every day - the ticket-issuing procedure was reduced to a matter of
m nutes per reservation, whereas it had previously taken several days.
(Presentation by J. P. Narayan, CMC Ltd, Lonavl a)
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Appendi x 2: Selected indicators of |ICT Applications
Figure A.1. Miin tel ephones per 100 popul ation, 1994
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Figure A.2. Indicators of infrastructure devel opnent, 1994
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Figure A.3. The ICT gap, 1994
(penetration per 100 popul ation)
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Figure A.4. PCs per 100 popul ation, 1994
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Figure A.5. Estimated internet use 1994
(per 10,000 Popul ation)
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Figure A.6. Internet hosts by region, January 1995
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Table 1. Communications in Central and Eastern European Countries
Nunber of
conputers
I nt er nat i onal Nat i onal I nter- connect to
Transm ssi on Transm ssi on nati onal Nat i onal the Internet
Speed Speed Protocol s Protocol s
Bel ar us 19. 2Kbps 19. 2Kbps TCP/ I P TCP/ I P 5
Bul gari a 9. 6Kbps/ 19. 2Kbps 9. 6Kbps TCP/ I P TCP/ I P 608
Cehi a 256Kbps/ 512Kbps 19. 2Kbps/ 256Kbps TCP/ I P TCP/ I P 14 796
Croatia 64Kbps ATM 155M TCP/ I P TCP/ I P 2 881
Est oni a 256Kbps 19. 2Kbps TCP/ I P TCP/ I P 2 389
Hungary 64Kbps/ 2M 64Kbps/ 256Kbps TCP/ I P TCP/ I P 11 339
Latvi a 128Kbps 19. 2Kbps/ 2M TCP/ I P TCP/ I P 820
Li t huani a 64Kbps 19. 2Kbps TCP/ I P TCP/ I P 263
Pol and 256Kbps/ 3M 64Kbps/ 128Kbps TCP/ I P TCP/ I P 15 269
Romani a 64Kbp/ 256Kbps 9. 6Kbps/ 14. 4Kbps TCP/ I P X. 25 TCP/ I P 714
Russi a 64Kbps/ 10M .. TCP/ I P TCP/ I P 3 747
Sl ovaki a 64Kbps/ 128Kbps 19. 2Kbps/ 64Kbps TCP/ I P TCP/ I P 2 157
Sl oveni a 64Kbps/ 2M 64Kbps/ 2M TCP/ I P X. 25 TCP/ I P 2 881
The former
Yugosl av Rep.
of Macedoni a 64Kbps .. TCP/ I P TCP/ I P 29
Ukr ai ne 14. 4Kbps 14. 4Kpbs/ 19. 2Kbps TCP/ I P TCP/ I P 1 303
Source: Adapted from European Conmi ssion data by the Mnistry of

Research and Technol goy,

Not e:

ATM
Kbps

M
TCP/ I P

Ronani a, 1996.

Aut omat ed Tel | er

Machi ne

Ki | obites per second

MI11lion

Transm ssi on Control

not avail abl e

Protocal /| nt ernet Protocol
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