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Synopsis

This consultancy report describes the outcome of a specialized mission authorized by the
Ministry of Capacity Building, Gov’t of Ethiopia to undertake a short survey of the
existing, vibrant and progressive ICT industry in Ethiopia in February/March 2004 and to
report on two innovative technical demonstrations organized in conjunction with the
public and the private sector. These technical demonstrations were designed to introduce
low-cost, flexible use, ICTs for deployment in “zero-infrastructure” areas to policy
makers and engineers in the ICT industry in order to address their needs to expand ICT
services into areas where traditional telecommunications infrastructure and planning has
been estimated to be unprofitable.

The particular technology practice chosen for this short mission, “Broadband Multi-
Service Switching Transmission and Distribution Architecture”, or BMSTDA, originated
from public demands by the Internet user community in South-Asia in 1999 and is one of
a family of recognized related low-cost technologies used by ICT practitioners around the
world. In this report, a considerable amount of detail is presented on the ‘how’ and ‘why’
of the technology as well as estimates of the cost of implementing large scale
deployments as well as an estimate of the benefits that can be achieved if wide spread
deployment is undertaken.

Apart from the technical demonstration, the deliverables of the mission included extra
educational materials and software materials which are in a format suitable for
distribution (CD-ROM) that could help in transferring of know-how to build small scale
Internet Service Providers or Application Service Providers, and contained public domain
source code and ready-built operating system and applications. In fact, these materials
were collected from the same sources that Asia-Pacific ICT industry typically collect their
software from and use it to build their own services.

During the technical demonstration, these software applications were used to create in-
situ, ad-hoc Internet Service Provider facility for use by the attendees of the
demonstration, independent of any national or private telecommunications infrastructure
and able to be used just like any global provider of content and applications.
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Objectives and Challenges

The Consultant for this mission was tasked to introduce low-cost broadband
communications technology to the engineers and administrators currently involved in
ICTs programs and projects in Ethiopia. Prior to the mission, before the actual visit to
Ethiopia could be organized, preliminary research on the available country data'* showed
that it seemed to have limited communications infrastructure, inadequate policies to
utilize existing capacity through the telecommunications backbone, unwillingness to
allow private sector participation in the deployment of telecommunications services and
lack of a suitable mix of satellite and terrestrial technologies to deliver services to the end
user. The Infostate of Ethiopia in 2001 was reported to be 138 out of 139 countries
surveyed while the Infodensity rank was 137 and the Info-Use rank was 138°.

A visit was arranged from 12-25 February 2004, with a very specific agenda (see Terms
of Reference) requested by the Ministry of Capacity Building, ICTAD which could
certainly be considered ambitious in its goals. It was created with a specific target of
providing proof-of-concept demonstration to as many stakeholders as available within the
shortest time. The reason for this quite specific plan to demonstrate “low-cost”
technology in a “learn-by-doing” approach was intended to avoid the traditional pitfall of
discussion, evaluation, research, pilot, assessment and recommendation process which
would have taken perhaps several months at a large expense and would have resulted in
an understanding most probably of “it is possible”. Since the ICTs chosen for the proof-
of-concept demonstration had already been in commercial use in countries over several
years such as Bangladesh, India, Indonesia, Laos it was felt that a real, live demonstration
would be useful to dispel any preliminary doubts and special attention was given to
having the opportunity to address relevant questions by stakeholders which might be
asked, such as “What if..”, “How..”, “Why..” etc.

A large part of the conceptual challenge revolved around the global work-in-progress idea
that this “new”, low-cost Broadband Multi-Service Switching, Transmission and
Distribution Architecture based technology should be easy to implement by technicians
and engineers of all skill levels and that it should be easily repaired in the field if things
go wrong. It is understood through discussion with the stakeholders that there had been
no prior introduction of this type of technology prior to the arrival of a specialized
consultant to Ethiopia in either of the sectors of Research/Education, Private/Commercial
or Gov’t/Telecommunications industry.

In order to fulfill the objectives of the mission therefore it was necessary to organize a
mini-development strategy to work out the precise practical engineering details to build
the system, test it and make sure it works well in-situ. It had to be designed and
implemented at short notice and the test network setup as well as the test servers and
workstations programmed in the shortest possible time. A hard deadline that had to be set

! See http://www.cia.gov/cia/publications/factbook/geos/et.html (2003)
2 Various ITU indicators
3 “Monitoring the Digital Divide ... and beyond”, Sciadas, George, Editor, Orbicom, 2003
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was the fixed departure date of this Consultant from Addis Ababa on the 25™ and it was
necessary to organize two demonstrations which were at the Ethiopian
Telecommunications Corporation headquarters building to all senior operational staff and
Addis Ababa Chamber of Commerce to all interested private sector and gov’t sector
attendees.

By establishing an artificial deadline (and a quite difficult one to uphold even in the most
developed countries,) for preparation of a local team to develop a live network suitable
for proof-of-concept demonstration, volunteers were inducted from both the ETC and the
private sector and in certain cases each group helped out one another in organizing
amazing amount of resources that could not have otherwise been ordered in time. The
technical skills of the engineers and technicians was found to be of world-class quality
enough to be considered “Expert” by any measures in many distinct disciplines of
Software Programming, Electronics, Radio Engineering, Mechanical and team-work
really was the key to the success despite each volunteer doing work after their regular
office hours and official duties. During the preparation of the ond proof-of-concept
demonstration a significant hardware failure happened that was unexpected and would
have caused the entire project to be rendered useless, yet the knowledge transferred
during the preparation allowed the local Ethiopian engineers to rebuild from scratch and
to implement a standby solution — this is exactly the sort of flexible thinking required to
implement versatile ICT projects in the vast regions of Ethiopia and to ensure success in
every respect, and is an enviable skill to possess world-wide.

The biggest challenge facing this consultant was of course to consider how to assess the
needs of providing for rural connectivity in Ethiopia. Located in the Horn of Africa, it is a
literal vast rugged country encompassing over 1.1 million sq. km of land, and home to
over 64 million people of more than 70 ethnic and linguistic groups. The topology of the
land ranges from desert areas gradually extending to fertile plateaus higher elevation
around the central high plateau dotted with high mountains and deep valleys. The history
of the country remarkable continuity through the ages as an independent state and its
achievements and recorded progress in economic growth and development objectives
should certainly be considered a role model for many developing countries faced with
constrained resources and limited access to world markets for export of goods and
products.
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Reviewing Existing ETC Infrastructure and Services

Legacy Services

Ethiopian Telecommunications Corporation (ETC) is still the incumbent national operator
which operates a modern digital telecommunications network that providing efficient
nationwide fixed and mobile telephone service. The network capacity on most of the
long-haul transmission routes are what you would expect from a typical hybrid fiber and
microwave network, where possible STM-1 (155Mbps) or E3 (34 Mbps) for wireless
routes and for fiber circuits, 622 Mbps and 2.5 Gbps interfaces are available for use as
needed. It can be said that the transmission network is satisfactory for a multitude of
services as long as the services utilize the SDH hierarchy of E1 (2 Mbps), E2 (8 Mbps),
E3 (34 Mbps), STM-1 (155 Mbps), STM-4 (622 Mbps), STM-16 (2.5Gbps) for the
required interfaces.

The political divisions of Ethiopia are numerous and diverse in size and population
demographics, and in the short time available for the mission it was not possible to
tabulate in detail the full telecommunication network diagram/resources and Points-of-
Presence. However from interviews with senior management of ETC it was evident that
there is well trained manpower within the organization available to manage a mix of
Fixed Satellite, Fixed Cellular, Fixed Microwave Transmission, Switching (PSTN,
Data/IP, Frame Relay/ATM, GSM, Multi-media/Optical, Wireless Local Loop, Wireless
Data/IP) equipment spread around distant corners of the country. There are existing
expansion plans to provide advanced networking capacity including DSLAM available in
the 28 woredas of Addis-Ababa but throughout the rest of the country, standard SDH
transmission network is deployed that can typically provide one E3 (34 Mbps) or sixteen
individual E1 (2 Mbps) interfaces at each of the Points of Presence.

It is expected that future generations of subscribers in the main rural towns will also be
provided with advanced connectivity should there be sufficient demand. The real issue of
service deployment revolves around the problem of lack of local network (i.e., copper,
fiber or wireless to the customer premise) at the various regional, zonal, woreda or local
town/village level. Only in the last six-months to nine months prior to this mission, has
ETC provided direct E1 digital trunk telephone service to private customers installing
their own EPABX switches.

Of particular note are the ongoing ETC efforts to commission and deploy in excess of 600
sets of Satellite Earth Stations along with a VSAT Hub Earth Station at Sululta Earth
Station to serve multi-purpose data communication service network. The first two
networks are called Woreda-Net and School-Net. The satellite equipment has been
purchased from a US manufacturer of TDM/TDMA VSAT equipment and designed to
provide on-demand services including video-conferencing, VOIP telephone connections,
internet content streaming and regular internet access to all parts of Ethiopia using C-
band transponders on the Intelsat 901 satellite in service over the Atlantic Ocean Region.
Technical designs and plans are being developed in conjunction with the
contractor/systems integrator of South African origin but the overall installation and
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implementation of the Satellite part of the network are being executed by regular ETC
engineers. The terminal equipment to be used in conjunction with the satellite network are
being installed also by ETC engineers which include Routers, Video Conferencing
equipment, Plasma large screen TV, servers, IP telephones etc..

Generally speaking, core Ethiopian telecommunications network infrastructure was
observed to be modern, well designed and uses latest standards. The presence of Frame
Relay services, TDM/Leased services, IP Services, IPLC Services, GSM services,
Wireless local loop services (for fixed telephony, and soon for wireless IP service)
indicate that given adequate need for local content and applications using that content,
such applications can be delivered anywhere that ETC has a operational Point-of-
Presence.

An anecdotal proof of the quality of the ETC network is that it has contributed so well to
the civil society as a reliable means of communicating such that in most of the
commercial advertisements published in the newspapers, the only means of
communicating that are printed are the telephone numbers to call for information. While
it is a well known fact that street addresses are rarely used in Ethiopian cities and
directions to a particular meeting place are always available on request, the complete
absence of any physical location information often surprises the unwary international
visitor until realization sinks in that the best way is to make a quick phone call and ask for
the directions. It is obvious that only a very good public switched telephone network can
provide this quality of service and the managers and planners of ETC have done a very
good job so far in the provision of services.

Some minor inconsistencies were observed that can be assumed to be teething problems
for a developing country and not a reflection or comment of any particular department:

e There is almost universal opinion in Addis Ababa that the Internet service
provided by ETC was at the time of study, inadequately managed and ultimately
unreliable. This consultant was provided with proof by customers who were
falsely billed for duplicate logon despite the fact that the records of ETC cleared
showed such duplicates.

e Technical support for telephone problems or internet access problems are not
adequately provided or are not provided in time.

e The entire current bandwidth consumed for distribution by the ETC Internet
service is estimated from sources to be a total of 4 Mbps (outbound) and 10 Mbps
(inbound) to two destinations. However the access to this bandwidth is not
universally an enjoyable experience, in surveying the number of cyber-cafes
providing internet service or corporate users having leased connections in Addis
Ababa, some can enjoy fast access, others suffer from slow access despite similar
equipment and service agreements. The most glaring example of this phenomenon
is the experience of this consultant in accessing the internet through the ETC
head-quarters network. It is not logical that inside of the ETC headquarters a
shared internet connection for the senior managers on the 6™ and 7™ floor should
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not be able to provide a connection to hotmail.com for basic message retrieval or
MSN Instant Messenger from the dates of 14-17 February inclusive.

e According to sources, blocking of websites, or arbitrary filtering of traffic to
manage the demand of services this is not an isolated event and may be due to a
large variety of factors (paucity of gateway bandwidth, lack of adequate
bandwidth control, lack of proper operations monitoring and management system,
lack of real-time data on network performance etc) and may indicate the need of
further exposure of technical staff to globally managed networks in operation
elsewhere.

e There are annoying problems with calls being dropped on the GSM network,
looped subscriber calls (caller hears his own voice), and wrong numbers as well as
certain problems in roaming between cells. The GSM network is composed of
equipment from at least two major vendors and there are reports of difficulty in
integration between the two sets of equipment. However GSM network
interconnections to the PSTN is typically very good with caller-ID being utilized
and is available. It is understood that GSM network will continue to be upgraded.

e It is a known fact that dialing into the ETC controlled and managed internet
service is a long wait at best, despite their being hundreds of dial-in ports® in
service. When connections are made finally, often the subscriber is prevented
from logging on as the system rejects the attempt showing incorrect or illogical
reasons. Many such examples have been demonstrated by customers.

e Leased line subscribers are able to enjoy “always-on” service most of the times,
but the two most common complaints reported are that the bandwidth provided is
rarely as advertised and technical problems are not addressed promptly.

e E-mail access through the ETC internet service is available to all subscribers but
most users have shifted to use global free E-mail services such as Yahoo or
Hotmail, for better reliability and lower cost.

e Very few establishments had proper LAN infrastructure to distribute internet
service, but it was observed that both the Solutions Group within the ETC and
selected private IT companies have the requisite expertise to design customer
LAN and WAN networks in order to build enterprise-wide data communication
networks. According to consensus, it is observed that the bottleneck is
administrative permission to build private networks, and is not considered to be a
technical issue.

VOIP or similar low-cost IP Telephony services for the general subscriber were not
observed, and the high profile arrests of illegal satellite earth station operators in 2003
who attempted to bypass the national telecommunications gateway to make alternative
phone calls was found to be high on the do-not-ever-do list in the minds of the

* Estimated from sources to be over 700 dial-in ports supporting V.90
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stakeholders surveyed. However the very high average cost of telephone calls to/from
international destinations for general Ethiopians has encouraged private alternative
operators to find innovative ways to continue to make calls. This consultant observed on
his own during this mission that in many places in the open market or reputable places of
business various types of active, smart devices were being used that intercepted
international calls from the establishment and automatically routed/directed them to a
different, hidden number somewhere within Ethiopian telecommunication networks to
connect to a private, unauthorized international gateway and such low-cost, low-quality
telephone calls were being charged to the customer at a maximum of 20 Birr for a 5-
minute telephone call to almost all destinations.

The phenomenon of attempts to bypass national incumbent operators is not an isolated
incident only happening in Ethiopia, it is a worldwide pandemic for all fixed line
operators and typically has been seen to act as a prologue to an extended period where the
national policy makers consider how to legalise VOIP and other low-cost telephone
transmission services and ultimately it is seen that the national authorities allow such
services to be provided on a commercial scale with some sort of royalty provision for
lost-revenue recovery.

In any case, such subterfuge is rarely required for internet users who can easily make a
free phone call through almost any method on their computer, as long as they download
some software from a compatible provider who wants to promote global telephone calls
as part of their advertising or commercial strategy. This type of service is almost
impossible to control as the nature of the Internet means that resources can be easily
shared, and if any of those resources were to be a VOIP switch, any user operating a
compatible program would be able to access and connect to that switch for voice and/or
video and/or data services™®. Such services can be found out by simply entering a few
appropriate keywords into a search engine such as Google. The data traffic that is
exchanged between calling parties can be masked very easily by the software that makes
it look as a normal interactive connection to a WWW server, hence it is difficult to detect
using normal methods.

> For an example of software-only phones, see http://www.xten.com/
® For an example of free phone call service, globally, see http://www.freeworlddialup.com/
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VSAT Network

The establishment of a dedicated satellite network for servicing the district
administrations (611 in Woreda-Net), and leading Ethiopian Secondary High Schools
(School-Net) and a network for Agricultural stations have breathed new life into
Ethiopian civil society as well as private ICT industry and the entire distributed
organization of the ETC. While the number of active VSAT earth stations is likely be
over 1100 when the project is commissioned in its final form, a far greater number of
users will be connected to each node on the Woreda-net or School-net through terrestrial
data network which is expected to be constructed in the future.

How those future terrestrial data networks will be designed, built, implemented and
utilized has been under active discussion for some time now in Ethiopia. For now, the
bulk of the focus of the relevant authorities are to ensure startup of services to as many
locations as possible, despite some initial configuration and interoperatability that were
expected in a project of this complexity.

Some obvious issues have come to light that need to be mentioned and discussed as a
lesson for future telecommunications project planners:
e A test-bed of the equipment being selected must be setup and put into place and
demonstrated as far as possible before vendor selection and contract is awarded.
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e The satellite network architecture so far demonstrated to this Consultant assumes
distinct equipment for each and every separate service (voice, video, multimedia
content, and internet), generating separate one-way or two-way satellite carriers to
access the same transponder that serves the network. However the earth station
antenna size is limited to only 2.4m and transmits/receives on the C-band with a
very low power transmitter which limits the total uplink capability to a maximum
of 128kbps + 128kbps in two carriers. Therefore it can be said that satellite
network architecture has been designed to save on bandwidth at the expense of
costly earth station terminal equipment and this concept is quite acceptable if the
network were only used lightly and occasionally.

e Since this is also the first major initiative to deploy communications on a mass-
scale for a country that is the size of Ethiopia (see picture) and where a substantial
number of woreda are not currently served by regular communication network,
the utilization of this network may be safely estimated to be higher than
anticipated. In a typical high demand situation, rather than TDM/TDMA satellite
access which ultimately imposes limits on growth, SCPC access to a satellite
transponder is typically adopted where each station can obtain their desired
amount of bandwidth on a permanent basis, depending upon their actual needs and
projected utilization. Such comparison or trial was apparently overlooked for this
phase of the project but can be considered for inclusion in the future plans.

Duplicate resources were observed in the choice of equipment for the satellite network, which
raises questions about expanding the network architecture or unnecessary complexity in
management, configuring and provision for spares.

For example, the integrated earth station provides routing features and an Ethernet port. A
separate commercial router is also used to divide up the local network into two or more Ethernet
networks for service delivery, but these two functions could have been amalgamated into a single
device; in addition the choice of ISP grade routers to handle LAN traffic that would hardly
exceed 20% of the rated capacity of an Ethernet interface is puzzling.

It is understood that the VSAT network is actually undergoing test and turnup at the time of
writing this report, so any conclusions about the success of the network is premature. Since the
infrastructure is going to be a permanent addition to the capability of the Gov’t of Ethiopia, some
thought needs to be done to try to use it more effectively and for a long time, to make the most
out of it. If possible, other than the vendor specified configurations, some tests may be conducted
on the network to see whether it can be used for higher network capacity and fixed service
access, or whether the equipment can be re-organised into functional networks to multiply its
capacity for providing service.
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With regard to network topology that has been chosen to be used in transmitting data, content
from the Internet would have to travel first over satellite/fiber optic gateway from Europe,
America, Asia to the ETC gateway and then travel back up to a satellite (perhaps different from
the first) to then be retransmitted down to the destination at a distant woreda and the user would
get their desired Internet content with an extreme amount of delay. Typical round trip times for a
single satellite hop are over 550 mS with no traffic, so a double-hop path would make interactive
applications very difficult to use and websites very hard to navigate through.

The network is designed for use with an Intelsat satellite (IS-901 at 342 degrees
East orbital position). There are other satellite operators with quite a large number
of powerful satellites’ in orbit over Ethiopia that could potentially be used with
the same equipment and at more competitive rates for lease of transponder. (See
sample picture below of APSTAR-IIR, which is a very actively used multi-
national satellite at 76.5E orbital position. It can be used for Australia/Ethiopia or
England/Ethiopia or Singapore/Hong Kong to Ethiopia service everyday.

However in case that TDM/TDMA earth stations cannot for any technical reason
be used with such satellites are not able to be used, new SCPC VSAT services can
be easily setup to connect high bandwidth, fixed locations with domestic and
international gateways.

The proposed network of VSAT Earth Stations has been configured to provide
voice, video, multi-media content, and internet service assuming the satellite link
works well and remains functional. However in most networks 100% uptime of all
the required service hardware cannot be guaranteed and backup facilities are

7 Please see http://www.satcodx.com/ which is frequently updated with satellite payload data
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needed in many cases. This consultant was unable to verify through discussion
whether in fact alternative arrangements were in incorporated into the master plan
to allow for field level replacement from locally available stores, or whether off-
network communication facilities were available at all remote VSAT Earth Station
locations to facilitate in remote diagnostics of problems. For example, if a remote
VSAT Earth Station in Korahe zone were to be reported off-line, they could be
contacted through either a GSM phone (if GSM network extended to their area),
or through telephone (if PSTN service extended to their area), or through HF radio
(if they had a radio transceiver base station/mobile station), or they could be
provided with assistance from any nearby woreda having similar equipment either
by a technician traveling from the nearby woreda to the non-functioning site, or
vice-versa personnel traveling by road to the next nearest active network node for
technical assistance.

This Consultant is legitimately concerned about the experience and ability of technical
personnel who will run the primary and backup communication facilities of the
Government departments entrusted with implementing complex communications
engineering tasks, in the case of the woreda-net, it is the Ministry of Capacity Building
which presently does not have a HF Radio network, and depends upon the standard
telephone communications network. Ultimately the required backup support may not be
able to be done and the overall service will suffer as the far away remote locations will be
unable to contact smoothly with the network operations center, unless the local telephone
network is sufficiently able to handle long distance calls easily and affordably. But here is
the logical conundrum, if there is a local telephone exchange able to serve long distance
telephone calls, and likely to be all-digital communications capable, what then would the
need be for a satellite network which is expensive to operate; the two concepts are
typically mutually exclusive.

So far as observed, very few engineers in service today in Gov’t of Ethiopia are actually
familiar with basic radio communication skills, practices and methods. This may become
a thorny problem when remote troubleshooting and diagnosis is to be conducted and the
only way to communicate is through rudimentary voice communication prior to the
satellite or terrestrial network being setup and commissioned.

As discussed, the health of the Gov’t owned and operated telecommunications sector is
quite active and impressive, but private operators of telecommunication services are also
permitted upon application. This consultant noted individual Satellite Earth Stations for
exclusive use of foreign missions (including International Organisations such as the
World Bank, ECA etc.) and from discussions with the Ethiopian Telecommunications
Agency has learnt that subject to application, permission may be granted to non-ETC
organizations with sufficient and demonstratable justification for a direct connection
between two location domestically or between a domestic location and an international
gateway. The process is not open for everybody however, and it is difficult to obtain
according to discussions held with various stakeholders. One such example is the
Ethiopian Airlines which requires connection to foreign airline ticketing and reservation

MoCB/ICTAD:Rural Connectivity Samudra E. Haque 14



networks and such services cannot be easily provided by ETC internationally as well as
domestically.

The use of telecommunication (or “communication”) facilities by the general subscribers
in Ethiopia is broadly limited to either accessing the Internet, or to make phone calls
domestically and internationally. There are a large number of Cyber Café, Cyber-shop,
Business Center in and around Addis Ababa that we seen to be quite heavily used.
However the frustration of the users at the low quality of service was evident, as most of
the connections were using the dialup services of ETC. Contrary to the global trend,
satellite based reception (i.e., signal is received only, not transmitted) of DVB/IP
multicast [P data through the use of TVRO dish antenna was found to be absent, which is
unfortunate as that would ultimately reduce immensely the wait time and cost of
browsing the Internet.

There did not seem to be a visible capacity constraint in provisioning of fixed telephone
lines as observed by this consultant. Subscribers were happy at contemplating ordering of
new fixed telephone services and being connected in due course. But standard dialup
facilities and a few leased line facilities are not enough obviously to ensure equitable
access to the greater subscriber base. Access networks need to be deployed so that more
users at a time can log-on to the networks to access content and applications. Since the
cost of building traditional telecommunications networks are considered to be expensive,
alternative ways could and should be considered which may follow trends® used by other
developing countries such as:

e Licensed ISPs (Internet Service Providers) can be authorized to connect customers
in their own localities directly from their data center or Points-of-Presence and
they will aggregate all traffic and pass it through either the nearest commercial,
licensed Internet gateway or such a gateway is not available, they will typically
receive permission to install transmission equipment (satellite, fiber) to become
their own Internet gateway.

e Broadband cable Internet — using CATV / SMATYV cable infrastructure to deliver
TVRO signals from satellites as well as Internet data services through a broadband
hybrid fiber-coaxial network and use of Cable Modem Terminal System (CMTS)
and DOCSIS subscriber management system. Speeds in excess of 10 Mbps can be
delivered in the forward direction to customer premises.

e Broadband wireless internet through access point — ETC is already investing in
this a medium sized rollout using Aironet Wireless Access Points, but on a smaller
scale, small neighbourhoods and commercial buildings can share a single high
speed internet connection and distribute the signal through common wireless
infrastructure in a particular area. Typical speeds are on average 150-200 kbps per
user

e Broadband DSL — In many parts of the world, new wired networks are being setup
with very high speed delivery to the customer premises through DSL connections.

¥ See “Digital Review of Asia-Pacific 2003/2004”, P.51 ‘Peoples Access to Technology’
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A variety of technologies exist depending upon the type of service required.
Business users will need SDSL (typically 2Mbps duplex), Residential Customers
will need ADSL (typically 2x4 Mbps) and small shops may need SHDSL
(typically from 128kbps to 4 Mbps).

e Broadband Wireless Router — this technology is described in detail within the
parameters of this mission.

e Direct LAN connection — Where possible ISPs can connect customers using low
cost Local Area Network peripherals (Ethernet cards, Hubs, Switches) directly
from their nearby Points-of-Presence.

e Mobile Phones GPRS or WAP — GSM operators often provide limited Internet
service through their existing transmission network for use by mobile
telephone/PDA devices.

e DVB/IP and DVB-RCS — For bulk internet data transfer, Digital Video
Broadcast/Internet Protocol is used, which is a one-way service. However in
recent years a new concept of two-way Digital Video Broadcast/IP has been
introduced, Digital Video Broadcast/Return Channel over Satellite.
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Reviewing ICT Human resources within Ethiopia

PR

ICT man-power is an important part of the raw materials required to build and effective
wide area rural communications network. Several types of skill-sets will be required for
long term sustainable management of a low-cost, broadband communications network.
During the period of the mission, several significant stakeholders were interviewed to
ascertain the capability to produce technicians and engineers in the categories listed
below:

Hardware/Electronics Engineers

Software Engineers

Radio Engineers

Civil Engineers

Network Architects

Telecommunications Switch Engineers

Satellite Engineers

Mechanical Engineers

Electrical Engineers

Addis Ababa University remains the major source of new undergraduate and graduate
student resource pool, and according to the published plans has recently decided to re-
organise its ICT related departments under a common Faculty of Information and
Communications Technology. This faculty will have three departments, Computer
Science, Information Science and Computer and Communications Engineering. Students
enrolled in the departments of Electrical Engineering, Mechanical Engineering and Civil
Engineering will continue to study under the Faculty of Technology. The university
capacity has been strengthened by the installation of fiber optic networking to connect its
campus into a high speed digital network, and it has its own special-permit very high
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speed connection to the Internet through the ETC infrastructure. Also, separately, a
VSAT Earth Station has been setup to cater for the African Virtual University. A related
example of modern training facility is the World Bank/Global Development Learning
Network center at the Ethiopian Civil Service College, also connected through satellite
linkup. However it was not evident that Amateur Radio club station was present on
campus or that the students of the technical faculty had been introduced to the concept of
Amateur Radio Service (Ham Radio service).

Technical jobs were observed to be a much sought after commodity in the current state of
Ethiopian economy, and it is learnt that the salary structure in general is quite low for
public sector jobs. The private ICT sector is quite large, in one list of companies compiled
by the ICT Focus and published in Vol #2, Issue #3 the list shows there are:

e Higher Learning Institutions providing ICT education (22)
e ICT Companies (132)

Computer Training Centre (96)

Computer Sales (61)

Web Design (32)

Networking (65)

Software Development (53)

Maintenance (7)

O O O 0O O O

On the other hand, Gov’t backed organizations such as the incumbent operator ETC
enjoys the reputation of being a large scale employer of technical graduates and it is often
the first choice to be selected when graduates apply for the jobs. Here the lower wage
structure is traded for the guaranteed benefits and long term stability of a public sector
position. In order to test the quality of available technical manpower a field-level
investigation was done by this consultant by visiting the repair and service facilities of
several resellers of GSM telephones and reprogrammed SIM modules. It was found that
EE graduates of Addis Ababa University were conversant in Surface Mount Technology
and had no problem in reverse-engineering and trouble-shooting board level problems
and literally re-manufacturing GSM cellular phones.

During the installation phase of the proof-of-concept demonstrations, several difficult
programming problems were easily solved including TCP/IP configuration, HTTP, FTP,
DNS servicing provisioning and SQL-based GIS server configuration and development
problems were handled with ease from regular engineers with only a basic work
experience portfolio. This ad-hoc assessment of available skill-set is in the opinion of this
consultant most probably only a small portion of the aggregate skill set available for use
by ICT industry in Ethiopia.

In addition, non-formal and volunteer organizations such as Amateur Radio Club of
Ethiopia have been granted permission to operate a club radio station in Addis Ababa for
licensed Amateur Radio Operators. The Club station has been issued an international call-
sign, ET3AA (See picture in this section) and is permitted to use the Radio spectrum
normally reserved by the ITU for all amateur radio services and all permitted modes of
communication which include Voice, Packet Data, Facsimile, Slow Scan Television,
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Satellite, TCP/IP etc. Group members conducts training through volunteers at their club
station for any interested technical person with a minimum of knowledge but the benefits
of being able to communicate using a radio signal and an antenna to any part of the world
without assistance remain with the student forever. In fact, Amateur Radio Service is a
recognized service by the ITU. The International Amateur Radio Union has summed it up
nicely

Radio technology offers a wide array of tools for teachers to use as they integrate technology into the
curriculum. In schools without an Internet connection, Amateur Radio can fill that void through interactive
communications and shortwave reception. Elementary school teachers, using AM radios, can interject fun
while helping students learn basic electricity and regional geography. Social Studies teachers can use
Amateur Radio and shortwave receivers to teach about different cultures the world over, as well as
advancing deeper into geopolitics and geography. Earth science and physics teachers can use radio to teach
electricity and electronics, radio wave propagation, weather and atmospheric science. Language arts
teachers may use radio to supplement writing, speaking and listening skills while providing access to
numerous foreign languages from the lips of native speakers

IARU Press Release, 18 April 2003
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Introducing BMSTDA Concept

Genesis of BMSTDA requirements

In April 1999, several brainstorming sessions were held at the “Workshop on Internet:
South Asian Realities and Opportunities™, in Dhaka, Bangladesh during which
discussants from South-Asian countries created a set of recommendations which included

two significant recommendations:

o Newly emerging communication technologies and their convergence should be explored
for enabling rapid growth of Internet service and infrastructure.

e Explore and create new markets for Internet services, particularly in the rural areas (which
are conventionally supposed to be non-profitable sectors), to make the establishment of
telecom facilities viable and profitable in these areas.

In 1999, Wireless LAN technology (later to be known as IEEE802.11x standards) was in
its infancy and was showing promise, but the prevailing method of establishing
telecommunications services to any areas in countries such as Pakistan, India, Nepal and
Bangladesh was to follow the “traditional” telecommunications architecture of
centralized, switching, transmission and distribution facilities. This “top-down”
methodology of network made it possible to provide services in quantity for those areas
that had dense population demographics. It did not make it easy to spread communication
services to sparsely populated, rural areas where heavily centralized services could not be
rolled out economically. The common “standard” transmission technologies in use at that
time were fixed microwave, fixed satellites, fixed optical over cable, fixed free space
optics. The common “standard” switching techniques in 1999 did not consider IP as the
primary method of either switching of transmission, yet it was obvious that the demand
for Internet services was expected to increase rapidly at over 30% per year growth.

At the time the workshop was held, Pakistan had 40 ISPs in operation serving 250,000
users; Nepal had 4 ISPs with 8,000 users; Bangladesh had 18 ISPs and 40,000 users with
India having a staggering 1,000,000 users with a dozen ISPs. Each of these countries was
connected to the Internet in 1993, first by electronic mail through UUCP, then gradually
by on-line satellite or fiber connectivity. The 1999 usage statistics were calculated by
experts in the respective ICT industry who monitored growth and there was a clear
consensus that this number represented only a small fraction of those who had access to
(a) Computer Technology (ICTs) and (b) public switched telephone network (PSTN).
Wherever PSTN and ICTs were available people were “connected”, otherwise there was
no chance they would be until a Point-of-Presence of the PSTN would be established
nearby.

The challenge was therefore to consider a technical solution that could possibly satisfy
the needs of the “lower-income” population which would be typically found in rural areas

? The workshop was sponsored by the International Center for Integrated Mountain Development
(ICIMOD), Kathmandu, in cooperation with the Local Government Engineering Department (LGED) of the
Ministry of Local Government, Rural Development and Cooperatives, Gov’t of Bangladesh. 5-8 April
1999. (Please see http://www.icimod.org.np/focus/ict/ict_bang/tel6.htm and related for full text reference)
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and consequently deemed ‘“unprofitable” by the established telecommunication
companies. In addition, a low-cost, low-technology solution was not desired, through the
brainstorming sessions it was made clear that there is always a technical solution to make
products work more efficiently and at lower-cost providing innovation is rewarded for
clever design and workarounds. Another issue that came up frequently was the
requirement that the equipment be serviceable in the field, and that it be able to be
repaired with the minimum of spare parts — a very demanding and difficult issue. Most of
the practitioners in the field of ICTs were frustrated at deploying communication
networks and having to cater for the frequent breakdowns and repairs having had to been
sent back to the factory. Network service quality and time to repair were very important
attributes of any new technical solution as opined by the workshop participants. In fact
the additional challenge was given to develop a class of technology that could be fixed in
the field where there would be usually no developed infrastructure, a place that we would
call “zero-infrastructure” area.

Throughout 1999 this idea was discussed after the workshop in several other venues by
the various participants and this consultant decided to formulate a set of specifications for
a new telecommunications network architecture that would fit all the requirements of the
1999 ICIMOD w