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Because of lack of available statistics the findings of this work could not be
corroborated as desired. We used statistics from our own survey, and we lived as
close as possible with the local population to understand their lives and realities
from which we have eventually based our convictions.

1.6. Dissertation outline
The dissertation has 4 chapters:

The Introduction sets up the background of the research in defining its scope,
limitation and purpose. The Research Survey gives some commented results of
the Kinshasa and Kananga survey undertaken to assess ICT sector

Analysis of DRC’s Digital Divide tries to understand the figures of the survey in
performing an in depth analysis of DRC'’s digital divide. This part drills into the
theory of digital divide, bringing out the definitions and understanding. It also
reviews available technologies and factors influencing the digital divide when
putting them in the perspective of the DRC situation.

The Conclusion and Recommendation chapter brings out the conclusions of the
precedent chapters and propose some recommendations.


















According to some NGOs [2,8,14], this has left 4 million people dead
{approximately 10 times those killed in Rwanda’s genocide), destroyed the
economy and thrown the country into chaos by looting, massacres and massive
violation of human rights.

Presidential and parliamentary elections held in October 2006, after a 4 year
transitional period, united all former belligerents and marked the end of the
instability in bringing back hope to people wanting to rebuild their country.

Currently the DRC is in a state of need of all forms of resources. Rating among
the lowest amidst African countries for economic development, education has
been neglected (1% of the 2005 financial budget); transport infrastructure (roads,
railways, airports, ports) are in a poor state; approximately 5% of the population
have access to phones, 0.08 % to the Internet [ITU], and only 6.48 % of
Congolese peoples have access to electricity [21].

3.3. Digital divide technical review

This chapter aims at describing the principal technical challenges the
DRC has to overcome fo bridge its digital divide.

3.3.1. Network capacity

Popular ICT applications like VOIP, video-conferencing or web radio, generate
high amounts of data which must be reliably transmitted by the network.

A network not having this capacity will only suffice to receive email or browse
simple web pages whereas more advanced services will experience high latency
and great difficulty.

The amount of data a network can carry is called its data rate, or commonly its
bandwidth. It is measured in bit/second or Byte/second and their multiples (1
Byte= 8 bits). Each network’s underlying technology has a maximum data
transmission capacity; dial up is at the bottom of the bandwidth capacity scale
while optic fiber is at the top.

High bandwidth networks are commonly called broadband networks, but the
clear definition of broadband is not universally accepted, establishing from which
bandwidth a network starts to become broadband is still subject to debate. For
the European Organization for Commerce and Development of Europe (OCDE),
a network starts to become broadband with a bandwidth of 256 Kbps, for the
American Federal Communications Commission (FCC), broadband starts at 250
Kbps and for some commercial adverts at 512Kbps.

In this document we adopt the following definition drawn from ITU's definition

within its document The Internet of Things [ITU Internet Reports, The Internet of
Things, November 2005]:
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“A broadband network is a network providing sufficient bandwidth

to permit combined provision of voice, data and video, with no lower limit.”
This implies that a broadband network should be able o sustain at least
applications such as telephony or video streaming over the Internet.

To really benefit from Internet, DRC must deploy a stable broadband network
infrastructure that will guarantee operation of all the Internet services at a
satisfying QOS.

3.3.2. Industrial scientific and medical band (ISM band)

{TU requested its member countries {0 keep unlicensed and set aside some of
their commercially used radio frequency spectrum fo be freely usable by
equipments generating radio-waves for industrial, scientific or medical reasons.
Some European countries, USA, Canada followed that recommendation while
most African countries did not.

in recent years these radio frequency bands have started to be shared with
license-free error-tolerant equipments like cordless phones and Wireless Local
Area Network (WLAN). Historically these frequencies were chosen to be free
because of their unsuitability to carry communication over long distances using
the technology available at that time. But the declassification of spread spectrum
technology by militaries, which is a technology designed fo transmit information
~ over highly jammed or poor quality medium, gave the ISM band new breath.

In the mid 1990s, the Institute of Electrical and Electronics Engineers (IEEE)
drafted the IEEE 802.11 open standard using spread spectrum for establishing
wireless network connections over 2.4-2.5Ghz ISM band. This standard has
since been branded WIFI (Wireless Fidelity).

WIFI has been rapidly adopted across the world and has fueled the “citizen’s
networks” phenomenon. These networks created by interconnection of citizens'
WIFI LANs enable users to share internet access (not always) and freely
available services such as telephony or video conferencing. In some countries
(France, USA, Germany, etc) the popularity of WIFI LANs has been so great that
it obliged governments to modify their regulations to accord them more space for
an ordered growth,

The citizen’s network model poses itself as an alternative to the commercial
telecom carrier model in providing users bandwidth at no cost. The only user's
cost would be the purchase of a Wireless network card (approximately 30 USD)
and an external antenna (50 USD). A non negligible advantage of these networks
is that they are broadband from inception without additional charge because they
are based on a broadband wireless standard.

Unfortunately countries like the DRC did not adopt the ITU ISM
recommendations, which could have set a framework where Congolese citizens’
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networks could have germinated. In the DRC spectrum allocation plan there is no
mention of ISM bands, and a great part of them has been licensed to commercial
ISPs. This has created a paradox: equipment supposed to be used for creating
free networks is used by commercial companies billing at prices unaffordabie by
the majority of the population to the extent that this majority of the population is
unable to benefit from ICT.

To make the majority of the population able to access affordable broadband
network DRC should adopt ITU ISM recommendation and make available for free
a part of its radio frequency spectrum.

3.3.3. Technologies used to bridge digital divide

This section succinctly reviews the technologies available to deploy ICT
infrastructures.

Based on the transmission medium, there are 3 families of technologies used to
create networks, each technology having its maximum range and bandwidth.

» Wired technology: Ethernet, GIGABIT Ethernet, fiber;

» Wireless technology: WiFI, WIMAX, Bluetooth, UWB,;

> Electricity grid technology.

3.3.3.1. Wired technology

» Dial up technology;

> |EEE 802.3 Ethernet technology, based on copper cable, able to
sustain bandwidth from 10Mbps up to 1Gbps on its Gigabit Ethernet
version.

» Optic fiber able to provide bandwidth capacity of 1Gbps up to 10Gbps.

3.3.3.2. Wireless technology

» WIFI: range 500m max, max output 54Mbps, running in ISM band

» WIMAX : range 50 Km max with a max output 70Mbps for the norm
802.16-2004, running in licensed band

> BlueTooth: range 2m, max output depending on version, running in
ISM band

¥ Ultra Wide Band: running in ISM band

3.3.3.3. Power line over Internet

Power line over Internet is a technology enabling to create LAN within
houses using the electrical network as medium. In this type of LAN, a
power line over the Internet adapter has on one edge a power outlet
plugged into the power line and on the other edge an Ethernet cable to be
plugged into the computer. The LAN connects all computers within the
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3.4. Discussion on application of ICT

This section discusses the African use of ICT and what affects it from an African
perspective.

We start this discussion with a few simple statements:

» ICT stands for Information Communication Technologies. it is a
branch of computer science and engineering which specializes in
electronic ways to facilitate communication;

ICT did not create communication: people have always
communicated and so will continue;

People can communicate without ICT, for instance traveling to see
a person, sending a letter, calling;

ICT needs electricity;

ICT needs a computer;

ICT is not essential for the life of a person as there are more basic
needs.

VYw v v

These statements balance the importance of ICT, and may be stating the
obvious for a western citizen, but may be more subtle to citizens of a developing
country. ICT needs fundamentally 3 things: electricity, computers and network
connectivity. In the DRC only 6.48 % of the population has access to electricity,
which shows that the potential market of ICT is negligible. Moreover, out of this
6.48% very few have ever seen a computer and most of them live under the
poverty threshold. We can easily understand from the above why {CT is not the
most pressing of the issues government attempts to address, and why
populations don't see it as an issue that matters.

ICT could potentially ease and diminish communication costs, but it is dependent
on infrastructures and devices which must be paid for, either by government,
individuals or the private sector. All these actors must first perceive a social or
economic benefit (we will call them economic factors) for investing in it.

But these potential investors are in a relatively reserved position: The
government is struggling with multi-faceted population-based problems while the
private sector remains skeptical of the eventual return on its investment.
Furthermore, the rapid roll-out of the GSM and GPRS network over the main
cities of the DRC substantially filled a communication need and made individuals
wonder about the measurable added value that big ICT infrastructure could bring.

Another aspect important to ICT in developing countries like DRC is the
willingness of the population having access to ICT to actually use it.

Reviewing the literature, it seemed that implications of the economy, education
and regulation of the use of ICT are more often emphasized and discussed than
aspects such as access o electricity, human rights, democracy, good
governance, social realities (we will call them willingness factors), which are
largely left out.
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complex, which is one of the biggest in the country. These two agencies
randomly, some days, provide electricity in some areas for one hour or two.

Some private electricity providers tap into the power market and sell electricity
from their generators to their neighbors for 30 USD deposit and 50 USD monthly
fees. Usually the service is provided during the intervals of 6-8AM and 6-10PM.
Big Companies have managed to have their own fuel or hydro-electric power
plant.

The ICT usage corresponds to the electricity coverage and it depends on its
extension to grow.

Eleciricity is one of the main causes of the horizontal divide within DRC.

3.5.4. Education
In this section we will look at how ICT training is provided in DRC’s educational
system which is in a poor state because of the civil war which closed schools
and made it difficult for the government to decently pay teachers and university

professors.

Primary and High schoaol

The primary and high school sectors are particularly affected by the overall bad
health of DRC. Some public high school teachers receive a monthly pay of 25
USD and all good schools have fees far beyond the capacity of the normal civil
servant to pay. For instance one of the most prestigious private school of
Kinshasa, “Le loupiot”, demands for 900 USD per year in school fees whereas
the highest paid civil servant the “secretaire generale” of administration is paid
300 USD per month.

At primary and high school, IT awareness courses are available only at private
schools or schools having support of NGOs.

University

We have visited the Universities of Kinshasa and Kasai respectively the biggest
university in the DRC and the only university in Kananga.

Professors at university are paid approximately 500 USD by government plus a
variable amount from their respective institution, based on grade, ranging from
250 USD to 500 USD, which is drawn from the student fees. This low pay does
not motivate professors and pushes some of them to seek extra money from their
students.
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addresses. To get a public IP address, one must request it from the body in
charge of delivering public IP addresses for African countries: AFNIC based in
Mauritius. And AFNIC has no correspondent in the DRC. Most of the ISPs using
public IP addressees in fact iease them from their satellite providers.

There is a Congolese chapter of the Internet Society (ISOC) but it is little known.
The DRC official body in charge of all these matters is the ARPTC, which has
been created to look after all regulation of telecommunication and information
technology.

3.5.86. Content

To have popularity and success, information provided by ICT must be relevant to
the targeted population and must be in a language which that population will be
able to easily comprehend.

Average web content production and publication cost in the DRC:
» Web site hosting: 100 USD deposit fees for professional web hosting plus
a monthly 10 to 30 USD;
» Web design: from 100 USD going up.

For the majority of the population and entrepreneurs, these prices appear
excessive compared to the benefit they can return.

DRC should promote production of local content and give incentive to
entrepreneurs to mark their presence in the cyber world.

3.5.7. Regulation

Regulation has a great impact in terms of services available to the population
and in terms of business competition modeling. Wireless ICT infrastructure
depends on radio telecommunication devices using radio spectrum resources
which are internationally controlled by governments.

It is essential that the regulation, in terms of radio resources as well as in terms
of business behavior, favors a beneficial use of ICT by the population. For
instance in some countries the regulation forbids use of VOIP or strictly regulates
the use of certain devices like WIF! equipment or has some anti-trust
mechanisms.

In DRC ICT is regulated by two bodies: the minister of post and
telecommunication which represents the government and the “Authorité de
Régulation des Postes et Télécommunication” (ARPTC), which is an
independent authority in charge of regulation of postal and telecommunication
services.

27



The ARPTC was created in 2004, to remediate a conflict of interest: the
government owned the Office Congolaise des Postes et Telecommunication
(OCPT), competing in post and telecom areas, and was at the same time the
arbitrating body of the post and telecom business market.

ARPTC's aim is to frame the role of the government in removing its arbitration
role. ARPTC's role is to assure that all telecom and post related societies (both
private and government owned) evolve in a fair environment guaranteeing the
priority of public interest. ARPTC fixes fees, decrees telecom and post rules,
monitors and enforces their application and arbitrates conflict between operators.

Some aspects that a body like the ARPTC should look at are [17]:

» Fair competition and anti-trust: new market entrants must not be denied
access by long established incumbents using their market dominant
position to practice unfair competition. They may do this by, for instance,
keeping prices low while subsidizing their network activities by their other
activities. Alternatively they might bundle ICT services with other services
where they are dominant and are then able to provide ICT at low cost.

» Interconnection: all operators must allow their infrastructure to be
accessible from the infrastructure of their competitors. Operators must
interconnect without excessive charges that penalize the end user.
Mobile operators must allow calls from internet VOIP traffic to reach their
networks.

Cross ownership: a society possessing infrastructures allowing different

technologies and deploying on the market the most expensive and least

efficient purely because of an economic interest.

> Universal service: all services which must be available from any operators
whatever the cost for the operator to deploy them. An example is the
emergency calls.

74

The regulating body must ensure that commercial companies guarantee that
public interest gets priority and don't block any advancement in the
implementation of ICT for their own commercial or sirategic reasons.

ARPTC is still setting up its operational infrastructure and building up its human
resources skill set. It does not look yet at all the aspects enumerated above,
primarily because of its lack of sufficiently qualified staff and secondarily because
of the low level of development of the DRC ICT sector. ARPTC sent a great
number of its staff abroad in training in an effort fo fill its human skill set gap, and
it is hoped that at their return ARPTC’s impact on the telecom area will be more
noticeable.’

Assessing its current impact on the population, one can not say that ARPTC
favors the blooming of ICT in DRC. Some ARPTC decisions or lack of decision
has badly impacted the sector. For instance:
s the failure to apply the ITU’'s ISM recommendation, which precludes
creation of citizen's networks;






Nonetheless, raising awareness of organizations on the importance of
incorporating ICT in their sirategies for increasing productivity will catalyze the
growth of an embryonic ICT consulting and service industry. Existing DRC ICT
companies provide services for: hardware maintenance, ICT training, Microsoft
products and UNIX support for telecom and banks (only one Lebanese owned
company provides UNIX support).

According to most of the ICT companies we contacted the development of
software and complex IT solutions are not profitable yet. It is mainly training,
support and maintenance of well known brands {eg. Microsoft Active Directory,
Microsoft Exchange and ISA servers, CISCO routers and switches) that are
marketable; however some companies are trying to create the need for ICT and
have met with some success, for instance, the Inter-bank communication system
which has been designed by a Congolese company.

3.6.3. eGovernment

The public administration is poorly equipped in terms of ICT infrastructure. There
is no governmental network linking all the governmental organizations, no central
governmental web portal, no intra governmental email system, and the number of
computers is insignificant compared to the number of civil servants.

The ICT administration must be built from scratch in terms of computers, ICT
snfrastructure and skilled human resources.

An interesting e-governance experiment was conducted during the 2007
presidential and parliamentary elections. The Independent electoral commission
(IEC) made available for download all the forms and application material for
presidential and MP candidates, and then proceeded to publish online the results
of the elections. Though there were allegations of errors and manipulation of
results that tarnished the experience and lowered people's confidence in the
results, it proved successful to the public in decongesting |EC offices and
exposing the population to the utility of ICT.

There are several projects under discussion for establishing a governmental
intranet and building human competencies, but at this stage the technical details
and feasibility of these projects are still unclear.

3.7.0pen technologies and the digital divide

The open movement, including open source software, open standards, open
bios, open university, etc, is coming from different (sometimes divergent)
motives:

» Commercial benefit, overall economies of scale and cost reduction
from manufacturers who want to invest less in research and
development and ensuring inter-operability of their material by
adhering to open standards;
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