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Section 1

Introduction
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The u.s. Agency for International Development (USAID) has asked The MITRE
Corporation's Center for Advanced Aviation System Development (CAASD) to provide an
initial assessment of what are some of the next significant steps that Inter-Governmental
Authority on Development (IGAD) should pursue in developing improvements to the regional
telecommunications infrastructure for the Hom of Africa. This assessment initiative is being
organized and coordinated by Mr. Buff Mackenzie of USAID, Director, Regional Economic
Development Services Office for East and Southern Africa (REDSOISEA). Mr. Mackenzie is

".,' $upporting Dr. Tekeste Ghebray. Executive Secretary of IGAD. USAID has made supporting
IGAD one of their priorities in Africa

To provide this initial assessment for IGAD's telecommunications infrastructure,
Mr. Doug Bamford, Lead Engineer, MITRE/CAASD, visited three of the seven member
states of IGAD-Kenya, Ethiopia, and Eritrea-from 25 April to 9 May 1998.
Mr. Mackenzie arranged interviews for Mr. Bamford with telecommunications government
officials, telephone company personal. value-added service providers, educators in
telecommunications, telecommunications equipment suppliers, officials of the Chamber of
Commerce, and telecommunications end users. The significant information that was collected
from these interviews is summarized in Section 2 of this report.

1.1 Background on IGAD
IGAD was originally constituted in 1986 as Inter-Governmental Authority on Drought and

Desertification. The original six members were Djibouti, Ethiopia. Kenya, Somalia, Sudan,
and Uganda with Eritrea being added in 1993. Originally, they were brought together as a
result of the droughts that hit this region in the late 1970s and early 1980s. In 1996, IGAD
was reorganized to deal with a wider array of issues within the region. Presently, IGAD has
three priority areas:

• Food security and environmental protection

• Political and humanitarian affairs, including conflict prevention, mitigation,
and resolution

• Regional economic cooperation
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1.2 IGAD Infrastructure Development Objectives
Within the regional economic cooperation priority area, lOAD is focusing on

infrastructure development. lOAD's infrastructure development objectives are stated as
follows:

"Infrastructure Development focus to coordination and harmonization of policies
in trade, industry, communications (tourism, roads, rail, and water) and
telecommunications. Emphasis is on:

• Removal of physical and non-physical barriers to interstate trade, communications
and telecommunications

, '.,' • Construction of missing links on the Trans-African Highway and Pan African
< -. Telecommunications Network (pANAFTEL)

• Improvement of ports and inland container terminals

• Modernization of railway telecommunications service"

2
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Section 2

Observations
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During the trip to Kenya, Ethiopia, and Eritrea, there were several significant observations
about events and activities that had occurred or would be occurring in the near term. In some
cases, these events and activities were identical or similar within two or more of the countries
visited. These significant observations are outlined below:

•
\ , ..,

<-

Privatization. While the governments of the visited countries have legislation to
privatize their government-owned telecommunications entities, there are two common
themes in the legislation from these countries that are outlined below:

There will be one telecommunications company for all services except for a few
value-added services. Depending upon the country, these value-added services are
being supplied or are about to be supplied by the private sector in a competitive
market.

- At least 51 percent of the old government-owned telecommunications company
will be locally owned. A strategic partner(s) will be allowed to purchase some
percentage of the remaining assets of the company. The strategic partner(s) must
provide technical expertise and, in return, they will be allowed to share the revenue
with the local owner(s).

It would appear, from a review of the privatization legislation of each country and
discussions with government and industry, that each government is still struggling to
define the scope of their role in the telecommunications arena and to defme the amount
of control that they believe is needed to meet their telecommunications vision of the
future for their country. Today, many of these functions are the responsibility of the
Post, Telegraph, and Telephone (PTT) entity to manage. With the PTT entity being
privatized and separated from the government, there is vacuum that needs to be filled.

• Subscriber Demand. From the data collected on this trip, clearly these three
countries have a huge demand for basic switched voice telephone service. Also, there
are indications that the demand for this type of service is increasing, and there is no
indication that most of the future customers cannot afford this type of service. While
the demand for switched voice service can be measured by the number of potential
subscribers on the waiting list, there is an indication that some people have given up
waiting for this service and are not applying to be placed on the waiting list. This
would seem to support the idea that the demand may be larger than the waiting list. It
is not clear whether or not these newly privatized telecommunications companies will
be able to keep up with the increasing demand for switched voice telephone service.
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There is also a demand for data communications services and connectivities within the
business, government, and educational communities. As these entities embrace the
new telecommunications technologies, there is an ever-increasing demand for more
bandwidth with each new type of computer application. It is not clear that the
telecommunications infrastructure will be able to satisfy this increasing bandwidth
requirement now or in the future.

• Architectural Concepts. The architecture of most of the telecommunications
infrastructure appears to be primarily a spike and hub network within each country. In
general, the capital of each member state appears to be the hub for most of the traffic
within that country and the gateway for international traffic. While there are a few
exemptions to the hub and spike implementation, such as where loop-type
subnetworks have been installed with the lOAD region, they are rare. As the lOAD
community expands economically, the community will become more dependent on the
telecommunications infrastructure. The loss of this infrastructure for a number of days
could have impact on that country's economy. There is a need for greater emphasis
on survivability through the use of a more mesh-type architecture that utilizes a variety
of transmission technologies.

While most of the lOAD countries along the Red Sea and Indian Ocean have signed a
Memorandum of Understanding (MOU) with Africa One service provider(s), it is
unclear how lOAD countries will take advantage of this bandwidth, with their
international gateways being inland, or how the other non-Africa One countries within
the lOAD will benefit from this service without a major upgrade of the
telecommunications infrastructure.

• Direction of IGAD Telecommunications. Throughout this trip, there was no
mention of any lOAD documentation about the direction of telecommunications for
this region, such as a vision of the future, concept paper, strategic plan, or roadway for
telecommunications. In absence of any known documentation on this subject, it would
appear that the lOAD needs to have a strategic plan on how to develop the
telecommunications infrastructure and needs a defmed set of milestones for the
development of the infrastructure. Based on this lOAD plan, each member state needs
to define how they will meet the plan's objective within their country and how they
will coordinate their implementation of this plan with other member states.

• User Telecommunications Technology Education. It is not clear within this region
whether most people have a simple understanding of the benefits of the telecommuni
cations technologies. This lack of understanding appears to have caused the decision
makers in this region either to hold back on implementing new telecommunications
services or to limit the growth of these services. With the world markets changing and
Africa having the possibility of large economic growth in next few years, Africa must
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be able to communicate globally to compete in world markets-telecommunications is
one of the major elements that is needed for competing in these markets. Rapid
movement of information can facilitate increased sale of goods and services. Also, the
movement of information will generally provide the ability of society to be better
informed and educated, which in tum generally leads to higher quality goods and
services and to the production of goods and services at a lower cost User knowledge
of new telecommunications services will generally create a need, which in turn sells
telecommunications services. Education of the user community about
telecommunications benefits will be one of the factors that is needed if the lOAD
telecommunications infrastructure development is to be successful.

Changing Concepts. Another part of the equation for the success in world markets is
being able to manage change. In the past, products took years to be developed and
introduced into the market place. These same types of products are now entering the
market within six months to a year from conception. This is possible with new
information and telecommunications technologies. Thirty years ago, telephone
companies would purchase equipment with the intention of amortizing the cost of the
equipment over 40 years. Today, they purchase the basic platform of the
telecommunication systems with an amortization period of 8 to 12 years. Any upgrade
in hardware must pay for itself within three years. The software upgrades that provide
additional features must break even in six to nine months. More emphasis is needed in
the area of education on how to manage rapid change in the telecommunications
industry for both suppliers of telecommunications services and equipment plus the user
community. The financing and return on investment analysis may need fresh new
thinking.

• Collaboration and Harmonization. While the lOAD has an objective of
collaboration and harmonization of the telecommunications, there was little indication
of telecommunications collaboration among the member countries. Most of the
discussion in each country was mainly concerned with that country's telecommunica
tions infrastructure with the exception of the Asmara, Addis Ababa, and Djibouti
microwave triangle network upgrade from 34 to 140 Megabits per second (Mbps) that
was partially funded by Norway. While Eritrea had completed their segments,
Ethiopia was still working on theirs. This network will be a great improvement in
providing increased capacity, enhancing the reliability of service in the event of a
segment failure, and providing access to the fiber optic oceanic networks at Djibouti.

Since digital transmission resources are rare in the region, the use of the bandwidth on
a network, such as the microwave triangle network, should be maximized. Presently,
the upgrade to this microwave network will provide 1920 voice grade circuits at
64 kilobits per second (kbps) per circuit With the implementing voice compression at
32 kbps, the number of voice grade circuits could be doubled and still support analog
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modem transmissions. With either more compression or demand access technology,
the nwnber of channels available could be greater than 7,000 circuits. The efficient
use of the telecommunications resources will lower the cost of telecommunications
services to government, business, and residential users. In return, business in the
region will be able to lower the cost of their products and be able to better compete in
the world market. It was not clear as to the amount of harmonization that is occurring
in the lOAD region, such as using common standards. The use of common standards
will reduce or eliminate conversion costs. Thus, lOAD member states could lower the
capitalization cost of new systems. These types of efficiencies are possible with
collaboration and harmonization.

• Use of Satellite Technology. Most lOAD countries have implemented satellite
telecommunications for mainly international telecommunications connectivities outside
of the region. While there are several Very Small Antenna Terminals (VSATs)
prototype projects being implemented for access to rural areas within each country,
there appears to be no regional cohesion within lOAD except for outside entities,
such as Iridium, Intelsat, or WorldSpace. More collaboration should be considered.
Some of the member states have MOUs with Iridium to supply Low Earth-Orbit
(LEO) voice services in the Spring of 1999.

• Telecommunications Aid Coordination. Within the region, many foreign
governments are providing aid, grants, or donations that are being used to support
various types of telecommunications projects. Each project has a specific objective
within the country that is receiving the financial assistance. In several cases, foreign
governments are experimenting with the same telecommunications technologies in
different countries with almost the same objective. Also, there are cases where the
foreign governments are competing to implement to same telecommunications
technologies within the one country.

While these foreign governments may have a parochial interest in promoting products
from their country, most of these governments appear to want improvements in the
social and economic life of the citizens within this region by upgrading the
telecommunications. Nevertheless, this effort appears to be spotty and lacking focus.

For the region to gain the maximum benefit from this assistance, there is a need to
coordinate the assistance within the lOAD community, so more users can benefit. For
each aid type telecommunications project, the financial assistance and their technical
proposal information needs to be disseminated within the lOAD community. This
dissemination of information could be through a telecommunications network and
various information databases and would provide better benefit to the lOAD
community by eliminating redundant prototype projects. In addition, the funding for
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competing projects could be pooled and distributed among the member states to
maximize the benefits for all.

• Telecommunications Workforce. Most of those interviewed that were involved in
the telecommunications industry had a fair to good knowledge of existing
telecommunications technologies, with few having a good to excellent understanding
of emerging telecommunications technologies. All were eager to learn more and
wanted to see a. change in the African telecommunications industry. They emphasized
that training of the workforce would be an important part of the success of
telecommunications within this region.

While several of the universities offer engineering curriculum, it was not possible to
determine if there is any emphasis on telecommunications. Some universities offer a
computer science curriculum. Several of the interviewees received degrees either a
computer science or engineering. In addition, there are a few good technical schools
in the region that offer technical and management education with a focus on
telecommunications. If the telecommunications industry is going to grow in this
region, more educational institutions or curriculum at existing institutions will be
needed by the workforce to provide training in telecommunications and its emerging
technology.

7
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Next Steps Toward Meeting the IGAD
Telecommunications Objectives
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The ability of the lOAD member states to meet lOAD's telecommunications objectives
will depend upon the amount of cooperation, collaborating, and harmonization among these
states. Due to the limited telecommunications resources in this region, it becomes imperative
that the members be linked in order to share the telecommunications resources. Each
member's telecommunications should be linked together to form a chain. The whole chain is
needed to support the economic development within this region. If each link in the chain is
eppesive and well organized, the region should be able to meet the lOAD objectives.
Telecommunications is one of major fiber elements of the chain and is needed for successful
economic development. This element glues the infrastructure together through the transfer of
information. This information is needed by a majority of the other infrastructure elements for
them to be successful.

If all of the member states work together as a team by sharing the telecommunications
resources, the planning and implementing of the telecommunications infrastructure for each
member state and throughout the region should be easier, faster, and less expensive.
However, if each member state develops their own infrastructure independently with a few
international border crossing points to other countries, the task of meeting the lOAD
objectives would be more difficult, slower to implement, and more expensive.

To move the process forward in meeting the lOAD telecommunications objectives, certain
steps need to be taken. These are outlined below:

• The Vision of the Future for IGAD Telecommunications. As the first step, a vision
of the future for a lOAD telecommunications infrastructure is needed. The vision
should outline the major high level telecommunications objectives for each defmed
milestone. These objectives should basically be non-technical.

• Developing a Master IGAD Strategic Plan. With the vision defined and approved
by the member states, the lOAD should develop a strategic plan. The plan should be
developed by a committee that is comprised of representatives for all member states.
The lOAD strategic planning committee should be made up of select group of both
management and technical experts that are from both government and industry. The
size of the committee should be limited to four or five experts per member state in
order to get consensus within the group. The plan should embody concepts of the
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IGAD vision of the future, identify the major stakeholders, and have the following
elements:

- A high-level architecture needs to be developed so that the major attributes of an
architecture can be highlighted. The architecture should show how the network
attributes that are outlined below will be supported:

Scaleable to meet the growth in terms of the number of subscribers and in
the amount of bandwidth

Survivability to recover from network failures

Affordable to encourage customers to subscribe

Deliverability to have the products and services ready when the subscribers
need them

Manageability to provide operational network management, provisioning,
planning, and billing

Upgradeability to new features and technologies

- A roadmap of how the telecommunications in the region should be developed in
the next 15 years is essential for setting the direction of telecommunications within
the IGAD. The roadmap should present an optimal balanced approach to
providing each of the architectural attributes for each of the major milestones. If
this balance is maintain, the quality of service should be improved uniformly
throughout the IGAD member states.

There are several ways that an lOAD Strategic Plan could be approved by the IGAD
community. The ability to obtain consensus of the member states is key to the success
of a strategic plan. Building that consensus among the member states is essential for
approval of the IGAD Strategic Plan. If a broad-based consensus is obtained for this
plan, the implementation of the plan should be easier. The following approval
procedure is provided as an example of one way of building broad consensus:

- A draft IGAD Strategic Plan should be approved by the IGAD Strategic Planning
Committee.

- The committee-approved draft lOAD Strategic Plan should be sent to each
member state for review and comment.

- The comments from each member state should be reviewed, documented, and
published by the IGAD Strategic Planning Committee.

- Based on the comments, the lOAD Strategic Planning C'ommittee will issue a
revised plan.

10
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- Using the revised draft lOAD Strategic Plan as a model, the member states should
develop their own individual strategic plans and submit them to the lOAD
Strategic Planning Committee.

- The lOAD Strategic Planning Committee should integrate all of the member's
Strategic Plans into the final master lOAD Strategic Plan.

- The committee should submit the master lOAD Strategic Plan for approval by the
member states.

The lOAD Strategic Plan should be a living document and not a one-time event The
architecture and roadmap should be updated every three or four years to redirect the
development based on new technology availability and changing growth patterns.
Prior to developing an upgraded lOAD Strategic Plan, an assessment is needed to
determine whether or not the existing master strategic plan's objectives and milestones
were met If not, the assessment should identify what some of the factors were that
slowed the development.

• Member's Telecommunications Strategic Plans. When the draft lOAD Strategic
Plan is issued, each member should develop their own strategic plan to defme how and
when they will meet their portion of the draft lOAD Strategic Plan. Each member's
strategic plan should be coordinated with the other member states and integrated into
the master lOAD Strategic Plan.

• Education of Telecommunications User. If the lOAD objectives are going to be
met, there is a real need to better educate the different societies within the region on
the benefits of telecommunications. This lack of understanding about
telecommunications is slowing the development of the telecommunications
infrastructure throughout the region. In the past, there has been too much emphasis
on the negative side of telecommunications. Most of these negative issues can be
mitigated or significantly reduced through planning and regulations. These issues are
very small in magnitude when compared to the positive benefits of telecommunications
for the society as whole. In addition, user education will usually create demand for
telecommunications services and products. More demand increases the chance of
economic success of new telecommunications services and products. Through better
education and infonnational awareness, the positive educational, economic, and
society benefits are possible.
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To better inform the general public, business, and government entities, the IGAD
along with the member states should foster and encourage the following activities:

- Universities and technical institutes should expand their curriculum to focus on
telecommunications. The curriculum should offer more telecommunications
courses in areas such as fiber optics transmission and switching; multimedia (voice,
data, and video) switching; multimedia wireless; compression (voice, data, and
video); satellite switching; gigabit Local Area Networks (LANs), protocols (such
as, Internet Protocol Suite [IPX]); and high-speed transmission over copper
cables. The universities should be one of the sources of technical
telecommunications expertise within a member state and a major catalyst for the
dissemination of telecommunications information. With development of this
telecommunications informational base, the universities could provide
telecommunications consulting services to the government, service providers, and
business.

- Universities, technical institutes, government and industry trade organizations,
professional societies, standards organizations, telecommunications
service/equipment providers, and the Chamber of Commerce should develop
seminars on the benefits of telecommunications. These seminars should be focused
on particular topics, such as transmission, networking, Internet web sites, LANs,
network management, and switching. These presentations should be geared to
interest and technical level of the audience. The seminars can be presented either
as an informational event or formal training.

- Another way of disseminating the telecommunications information in a more casual
and social setting is by starting monthly meetings in a club-type format. These
clubs could be sponsored by urganizations such as universities, industrial trade
organizations, professional societies, and the Chamber of Commerce. In addition,
these clubs can also be a group of users, such as amateur radio operators,
computer users, or Internet users. An expert lecturer or a club member can
present information about telecommunications at each meeting.

- Publishing is also another way of being able to get the telecommunications
information out to the public. The newspapers and television station news
programs should be encouraged to set aside one time per week to present
telecommunications and computer educational information.

Another method of user education is the development of prototype systems and
networks as a proof of concept in which the user can see and understand the benefits
and risks. This method of education is sometimes called "Education by Example."
Also, if the service provider provides the prototype, they will receive a better
understanding of the user's needs. Several of the foreign government-funded
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development projects are providing prototypes using different types of
telecommunications transports to support the transfer information on a variety of
subjects. The telecommunications transports used can vary from radio to VSAT
technology with one-way presentations to full two-way multimedia interactive
presentations, such as the Internet. While these prototypes are an excellent start, an
integrated network prototype is need to show a more global perspective of the benefits
within the region. For example, if a small set of farmers in rural areas of each member
state could have access to all the IGAD university, governmental (that is, regional and
worldwide), commercial, and United Nation agriculture databases via an Internet type
service using different types of telecommunications transmission systems, the
economic benefits of the prototype network could be studied. This study would
identify how this information helped food production and what type of
telecommunications technology provides the best support to the farmer at the lowest
cost.

Another way for the society and governmental entities to become more educated on
the subject of Internet services would be for each government to set an example. All
of the IGAD member states could participate in an interconnected network via Internet
type technology to show the benefits of this type of telecommunications and
demonstrate how risks, such as security and reliability, can be mitigated. Each
member state would host a web site. These web sites would be interconnected via an
Extranet. Each member state would have access to the IGAD Extranet via a fIrewall
from their internal governmental Intranet. If the member states agree at a later date,
the IGAD Extranet could have access to the Internet. If this project is to be
successful, the member states should experiment with multimedia applications, such as
video teleconferencing via the IGAD Extranet. Also, each web site could be used to
disseminate information such as:

- Planned implementation of telecommunications
- Telecommunications interregional projects schedules
- List all telecommunications aid proposals, grants, or donations
- Government organization chart for each member state with mailing addresses,

points of contact, phonelFAX numbers, and email addresses
- Home pages presenting information about each organization
- Travel Information such as visa and immunization requirements and travel

restrictions
- Taxinformation
- Trade infOlmation such as import and export requirements
- lOAD initiatives and organization chart with mailing addresses, points of contact,

phone/FAX numbers, and email addresses
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- lOAD list of non-governmental organizations and their aid program in each
member state

Coordination of Telecommunications Aid Funding. The telecommunications aid,
grants and other types of donations need to be coordinated among the member states.
In many cases, as mentioned in Section 2, there is a need to reduce duplication of
effort and to concentrate the funding where the maximum benefit can be achieved in a
short period of time. The coordination of funding should be facilitated by a committee
within the lOAD that is composed of technical, fmancial, and government experts.
They would be tasked with tracking all proposals for aid-type funding, providing a
simple economic and technical analysis of each proposal, making recommendations
concerning each proposal, tracking the progress of each initiative, and providing a
simple analysis at the end of the initiative on its merits as a lesson learned exercise.
1bis infonnation would be available to all member states.

• The Right of Dial Tone for Voice Telecommunications. Throughout this trip,
there has been a great deal of emphasis placed primarily on data communications for
business and government entities-as if the telecommunications infrastructure must
run first before it can walk. While data communications for these entities is important
for the economy to grow, the general public needs to receive some of the benefits from
the improvements in the telecommunications infrastructure. To this end, they need to
have the right to obtain dial tone for voice telecommunications under nonnal network
conditions, if they can afford the service. With the demand for residential service so
high, the general public may assume that telecommunications is only for the affluent,
business, and the government By increasing the growth rate in provisioning of
residential services in order to reduce the waiting time for switched voice service, the
lOAD member states will have shown that the general public is part of the economy
equation.

There are additional benefits to increasing the voice telecommunications traffic,
especially residential. These benefits are both economic and social. Several of these
benefits are outlined below:

- The telephone companies can benefit from the increase in residential subscribers.
Most residential subscriber generate less traffic than business subscribers. Most
residential calls transverse less than two or three central offices that cover a short
distance as compared to business calls that require connectivities with a longer
distance. In general, the call holding times for business and Internet subscribers
are greater than residential voice-only subscribers. The business and Internet
subscribers will increase the traffic load on the transmission and switching
telecommunications infrastructure resources. Consequently, increasing the number
of residential voice subscribers will increase income while not creating a large
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increase in traffic compared to business and Internet subscribers. In addition, high
residential traffic volumes generally occur at different time periods of a day from
the high business traffic volumes. This spreading of traffic over a longer period of
a day can optimize the utilization of the telecommunications resources. To some
degree, the traffic volumes can also be controlled through the rate structures.

- In case of an emergency, the governmental entities, such as fire, police, and
medical s~rvices, are able to respond faster to each individual's needs. Most
insurance c·ompanies use these response times as one of the factors that they
consider in detennining their rates. Better telecommunications should reduce
insurance costs for both individuals and businesses.

- More residential services will create and enhance consumer-orientated businesses.
The ability of consumers to order services and products over the phone will
increase the sales for businesses and create a demand for more delivery services.

The use of multiparty service would increase the number of subscribers and the
revenue of the telephone company, while minimizing their capital investment and
maximizing the return on the investment. Multiparty service would be offered only for
voice telecommunications. Single party and business subscriber services would have
the capability of voice, data, and video services plus have privacy for which they
should pay a higher monthly rate plus higher usage cost. Once the waiting time for
provisioning new residential subscribers is less than a month and the initial investment
amortized, the telephone company could start phasing out multiparty services. To
encourage the development of voice telecommunications in rural areas, the rate
structure or tariffs could be adjusted by having other subscribers support the cost of
the rural subscribers.

The lOAD should define the minimum performance standards for voice
telecommunications in areas of voice quality, dial tone delay, local call blockages,
citywide blockages, and long distance call blockages (that is, domestic and
international). These standards should be revised periodically as the service improves
within the region.

• Implementation of Standards. For the lOAD harmonization policies to be
successful, such as the removal of physical and non-physical barriers to interstate
telecommunications, there must be an increase in the interoperability of the
telecommunications elements within the lOAD network. One way of increasing
interoperability is to implement the same set of standards in each member state. In
most cases, telecommunications standards will lower the cost of implementing new
networks, systems, and services through the elimination of the development cost that
is associated with propriety features and functions and by using competitive bidding
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for the acquisition of equipment from multiple sources. While standards increase
interoperability of the interfaces, protocols, and application features, their approval
procedure is sometimes slow and they generally reduce the nwnber of feature options
that are available in the market place. This loss of a few features is not important to
most subscribers. Cost benefits are the major advantage to most subscribers and far
outweigh any loss of capabilities for a few subscribers.

Many interface requirements for new technologies are defacto until the standard is
approved by one of the standard's organization. There is some risk in using defacto
standards. This risk can be mitigated in the language of the acquisition contract(s).
After the new standard is published, language of the contract can require that the
equipment supplier upgrade to their product or services to meet the new standard.

While the International Telecommunications Union (ITU) has several standards for the
same type of service, different standards can be used in different parts of the world for
the same type of service. For example, ITU supports both El and T-l digital lines that
have different formats and are used in different areas of the world. Consequently, the
lOAD should have a telecommunication standards committee that will recommend the
implementation of a select set of standards for use within and among the lOAD
member states. The committee should be comprised of technical telecommunications
experts from organizations such as universities, government, and service providers.
With this type of expertise, they should be able to recommend existing standards for
implementation and advise lOAD member states on defacto standards that have merit.

• Sharing Telecommunications Resources. The lOAD member states should consider
sharing more of the telecommunications resources to minimize capital expenditures
and reduce operating costs while maximizing the quantity and quality of the
telecommunications services. The sharing of these resources can occur in a nwnber of
different ways. The success of sharing resources will depend upon the participation of
each member state. The following is a list of some ways that sharing of
telecommunications resources could occur within the region:

- Joint Procurement ofEquipment and Services: By developing a common set of
requirements that is based on primarily the recommendations of the lOAD
standards committee, and asking for competitive tenders or solicitations, the lOAD
could sponsor a set of contracts as a joint procurement of member states. With a
larger volume of equipment being procured within the region under a consolidated
contract and competitive pricing, the capital investment cost per subscriber would
be reduced for all member states. This type of contracting would have no
minimum or maximum quantity nor any guarantee revenues to minimize any risk to
the lOAD. Awarding two contracts for each type of technology would encourage
competition. Periodically. these contracts could be recompeted or repriced. This
type of contracting can sometimes help reduce the cost of hardware and software
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upgrades. The following technologies would be good candidates for this type of
contracting:

Switching Systems. The switch systems would support voice, data, and video
using digital technologies, such as Time Division Multiplexing (1DM), Frame
Relay, Cell Relay, optical wavelength, or Asynchronous Transfer Mode
(ATM). Each technology could be supplied through a family of switching type
architecture in which several switch sizes would be offered. This type of
architecture uses modular design to provide the different sizes for each switch
configuration. Thus, the size is determined by adding switching modules. This
type of modularity supports easy scaleability.

Transmission Systems or Services. The transmission systems or services
would be primarily digital and supply the transport between switches as well as
provide the transport to the users. These systems or services could include the
following:

o Microwave links including repeaters and Drop-and-Insert Points (DIPs)
o Microwave broadcast from a central site
o Copper systems including cabling, repeaters, and wideband multiplexers

(such as, x Digital Subscribe Line [xDSL])
o Transmission over power lines
o Fiber optic systems including repeaters and DIPs
o Satellite transponder lease services
o International telecommunications lease services
o Loop systems for metropolitan applications
o Satellites that uses spot beam technology and switches traffic in the satellite

(note: several of satellites of these type are planned for Southeast Asian
and Middle Eastern countries to share the cost and operation of the
system).

Mobile Systems and Services. The mobile systems would support voice and
data using digital technologies, such as Time-Division Multiple Access
(TDMA) or Code-Division Multiple Access (CDMA), or using analog
Frequency Modulation (FM). For satellite based networks, bulk leasing
services could be provided for the lOAD region. If the network is terrestrial
based, the systems could use TDMA or COMA cellular radio-based design and
implementation.
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Network Management, Control, Provisioning, and Billing Systems. The
network management, control, provisioning, and billing systems would support
the management and operation of the switching, transmission, and mobile
systems.

- Common Service Companies. The service within, among, and external to the
IGAD member states could be provide by two or more competing corporations for
all or some of the telecommunications services. These companies could be either
owned by participating governments, existing telephone companies, or private
companies. Each would be licensed by the IGAD for regional type services, or
each individual member state for local services. The member states should receive
revenue that is either based on the profits, if owned by the governments, or based
on taxes, if owned by the existing telephone companies or other private companies.
In all cases, all member states should share equitably.

The user of these services could be governments, telephone companies, business,
value-added telecommunications companies, or the general public. Their services
could include the following as examples:

Transmission services

Switching services

Integrator and engineering services

Mobile services

Network management services

Provisioning and billing services

Internet services

International services

Outside cable plant

The major advantage of a common service company is the idea that volume will
produce lower cost In general, this is true for the operating cost of the common
service company. Nevertheless, this does not mean that a common service
company will pass a portion of their saving onto their customers. By having
competition for these services, a major portion of the common service company
cost savings will be passed to the user. If business users have lower costs, there
should be lower cost for IGAD member states products and services.

A good example of common services is the Asian Cellular System (ACeS).
Thailand, the Philippines, and Indonesia are planning on launching the Garuda-l
satellite in 1999. This Geosynchronous Earth-Orbit (GEO) satellite will cover
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most of Southeast Asia and support 10,000 voice links. The voice calls between
ACeS subscribers will be switched in the satellite and all other calls will be
switched to a gateway in each of these three countries to provide access to the
Public Switched Telephone Network (PSTN).

Competition with Telephone Companies. The telecommunications technology has
broadened to the point where other utilities and infrastructure entities, such as
railroads, pipelines, and power providers can now compete with the telephone
companies. These entities need telecommunications for safe operation of their
systems, which will insure delivery of their commodities to their users. These systems
must have high reliability to reduce cost and increase performance. Consequently,
these entities could sell their excess bandwidth within their transmission and switching
networks to the telephone companies, value-added telecommunications companies,
non-telecommunications businesses, or end users. These types of competition will
reduce the business telecommunications costs, which in turn will lower their expenses
and make their products and services more competitive in the world. For example, in
1988 the U.S. Government awarded two competing contracts for mainly long distance
telecommunications voice services with each company charging about $0.23 USD per
call per minute on average between any U.S. endpoints. Prior to these two competing
contracts being awarded, the U.S. Government used primarily one service provider
who charged about $0.41 USD per call per minute on average. In the fourth and
seventh year of the contract, the U.S. Government required these companies to
recompete their prices. They are now charging about $0.06 USD per call per minute
on average. These contracts expire in 1998. The replacement contracts are to be
awarded this year. The U.S. Government is expecting that the cost per call per minute
on average will be even lower than today's cost.

Also, the technology has evolved to a point where the power and cable television
companies can now compete with the local telephone company distribution systems.
These companies can provide the same services that are offered by the local telephone
entities. This type of competition will generally improve the quality of service by all
entities and reduce costs to the subscribers.

• Strategic Issues Regarding Africa One Oceanic Cable Network. Five of the seven
member states have potential access to Africa One and several states have MOUs with
Africa One service provider(s). Africa One will support non-IGAD international
transport connection services and transport connection services among the IGAD
member states via the six port cities (that is about one port per country). From the
first day of operation of the Africa One network, the IGAD member states need to be
ready to take advantage of the Africa One services, so that they can begin to receive
the maximum benefit from this technology. Therefore, during the period prior to the
operation of Africa One, the member states need to install the telecommunications
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infrastructure that will emanate from these Mrica One port cities where the oceanic
cables will be terminated.

According to the Institute of Electrical and Electronic Engineer's Communications
magazine, dated February 1998, each Mrica One port may have up to four fiber optic
terminations with capacity of up to 2.5 Gigabit per second (Gbps) per termination.
Therefore, each port city could have capability of between 2.5 and 10 Gbps digital
fiber optic transmission. A 2.5 Gbps transmission would be equivalent to about
31,000 voice grade circuits at 64 kbps. If the voice were compressed to 16 kbps, 'his
equivalent number of voice grade circuits could grow to over 120,000. Within the
IGAD member states, most of the large digital microwave systems will support
between 500 and 2,000 voice grade circuits at 64 kbps. Therefore, if the IGAD
member states are going to see an immediate benefit from the Mrica One capacity, this
diiference in capacity between fiber optics and microwave transmission needs to be
mitigated.

The IGAD mem~er states need to start installing fiber optic transmission systems
between the major cities in each country to each of the Mrica One port cities to
support the higher digital transmission rates supplied by Mrica One. Fiber optic
transmission systems provide the greatest bandwidth and are easily scaleable. On the
surface, it would appear that implementing fiber optic transmission in this region
would be difficult Some of this difficulty could be mitigated by using the right-of-way
of other IGAD non-telecommunications infrastructures, as described in competition
with telephone companies step below. Railroad, pipeline, and power transmission
right-of-ways are good candidates. The railroad and power transmission networks are
the easiest installation, but for different reasons. In most areas, the fiber optic cable
could be plowed in from a slow moving train along the side of the railroad tracks. The
fiber optic cabling along a power transmission system either could be hung between
two existing towers that are used to support the power cables, or installed in the core
of the power cable. Pipelines require more planning because of the safety
considerations and require mainly trenching of the cable.

Presently. Djibouti is the only port city that is planning on having Gbps digital services
in the near future. When the Southeast Asia-Middle East-Western Europe (SEA-ME
WE) 3 network becomes operational in September of 1998, Djibouti will be able to
support high-speed digital services. Since the Ethiopia, Eritrea, and Djibouti digital
microwave triangle network will have at least 1920 voice grade equivalent circuits on
each intercountry segment. feeding SEA-ME-WE 3 traffic onto this microwave
network will provide some regional benefits within one or two years.

If a fiber optic transmission system is installed between Djibouti and Addis Ababa. the
IGAD member states could see additional benefits. Addis Ababa would be a good
internal IGAD distribution point to feed other member states such as Kenya. Uganda.
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and Eritrea. With this fiber optic transmission system installed, the Ethiopia, Eritrea,
and Djibouti digital microwave triangle network could be used for more rural
telecommunications within Ethiopia

• Survivability Planning. As the number of regional telecommunications services
grows and society become more depend on telecommunications in their business and
social activities, the reductions in service due to a disaster or a major failure at a
critical facility in the lOAD member states' network could impair the economy of one
or more member state(s). Consequently, survivability planning is needed and should
be a major part of the design of both the local and long distance networks used by the
member states.

The lOAD network architecture needs to move away from a spike and hub design and
start transitioning a more mesh-type network design. Through good planning, a
failure of a major telecommunications facility should not impact most of the
telecommunications in the network. Multiple gateway switching centers within large
cities and multiple transmission systems emanating from these cities should mitigate
most failures. The use of loop transmission networks with self-healing capability will
increase the survivability for the more rural subscribers. Each country should have at
least three international transmission system gateways with each switching center
connected independently to two or more of these transmission systems. Each
switching center should be able route any and all traffic through any of their
transmission gateways.

If there is competition for telecommunications services within or among the member
state(s), planning for survivability is much easier. With each company having facilities
in separate buildings and generally using different equipment suppliers, the risk of
common mode software and hardware failures can be reduced. This separation of
buildings and equipment can also mitigate other risks, such as fire. This does not
mean that each company will not have single points of failure in their network.
Nevertheless, some of the large bandwidth sites can be single point of failure. By
requiring the competing telecommunications entities to be interconnected and to
provide interoperability among each entity, the impact of one of these site failures will
be minimized. This interoperability can also reduce the cost of maintenance by
allowing the transfer of traffic to the competitor network during off-hour schedule
maintenance periods with revenue continuity maintained.

• Satellite Technology. While point-to-point connectivities, such as OEO hub-to
VSAT or hub-to-hub, are available today from a number of services providers, new
technology is been implemented via satellite that allows call s:vitching in the satellite.
These satellites are either LEO, Middle Earth-Orbit (MEa), or OEO. The LEO and
MEa networks provide global telecommunications between subscribers with a set of
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satellites for each network that are interconnected, such that a user in Mrica can call a
user in China on the same network directly via multiple satellites. These satellite
service providers are planning on supporting mainly voice and data that is switched in
the satellite. Calls to non-subscribers for network subscribers are via the closest
ground earth station gateway with access via PSTN. fu most cases, the LEO and
MEO calls within the IGAD region will have a propagation delay less than GEOs. The
following is a list of some of the satellite networks that will or should be operational in
the next three or four years:

Type of Satellite &
Network Quantity

Type of Services
Offered Coverage Area

< -
Iridium
Globalstar
ICO
Elipso
Orbcomm
Teledesic
Thuraya

LEO - 66 + 6 spares
LEO- 48
MEO -10
LEO - 14
LEO - 28
LEO - 288
GEO - 1 + I spare

Voice and some data
Voice, data & FAX
Voice, data & FAX
Voice, data & FAX
Voice, data & FAX
Multimedia
Voice, data & FAX

Most of the World
Most of the World
Most of the World
Most of the World
Most of the World
Most of the World
Centered on
Middle East from
Eastern Europe to
fudia

• Technology for the Rural Areas. The development of telecommunications in the
rural areas involves selecting the technology that is oriented toward providing services
to one or up to 100 subscribers and is affordable for the subscriber. The availability of
commercial power at a site or within the community will have an impact on the
determination as to which of the technologies should be selected. The climate and
geography within an area can be a factor in the technology selection as well as the site
selection in the process of developing an optimal approach. For this discussion, it will
be assumed that the climate and site selection of the telecommunications have been
optimized. The implementation of telecommunications in the rural environment will be
grouped into two categories that is based on the number of potential subscribers:

- Those villages or towns that have a need to support between 8 to 100 subscribers
and have commercial power could be supplied with telephone switching, outside
plant, and/or mobile services through various transmission systems to the
backbone telecommunications network. f any of the residences are affluent, they
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could use any of the switched satellite networks. The following is list of elements
that are needed to support this type of customer base:

The transmission systems that are part of the backbone telecommunications
network will be used to transport the telecommunications from the
metropolitan areas to the rural switching and/or multiplexing sites. The
multiplexing sites are the backbone transmission system's drop-and-insert
repeater points. A loop architecture should be implemented to enhance the
survivability of the telephone services in these areas. The Eritrean rural
microwave network is a good example of this type of architecture. One or
more types of transmission systems may be needed to form a loop type
network with spur links emulating from the loop. Most transmission repeater
sites have the capability of multiplexing subscriber lines or trunks for switched
voice service, plus support dedicated analog or digital lines onto the
transmission network. The voice telecommunications should be compressed to
maximize the use of the transmission resources. The following transmission
systems can be used either as transport of the subscribe lines to the rural voice
switch, voice trunks among rural voice switches on the rural networks, or
voice trunks to voice switches on the national network:

o

o

o

o

o

Digital microwave system should be configured in a loop design with
multiple two-way drop and insert repeaters or bridge repeaters for spur
microwave segments.

Satellite communications could be provided directly to the rural
multiplexing or switching sites.

The commercial power systems could be used for transmitting the
telecommunications over the power line between telecommunications sites.
Repeaters may be needed periodically depending on the distance between
sites and the architecture of the power grid.

The commercial power system's towers or power poles could be used to
carry a digital telecommunications copper or fiber cable system between
sites. Repeaters may be needed periodically depending the distance
between telecommunications sites.

Buried cable systems could be plowed or trenched in the ground depending
on soil conditions. These systems use digital transport between
telecommunications sites. Repeaters may be needed periodically,
depending on the distance between telecommunications sites.
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Direct digital two-way omnidirectional communications from a mountain,
microwave tower, or television tower for voice, data, or video could be
used to provide large area distribution.

If there is enough demand for data communications, time division
multiplexers, or a communications server for dial-in capability with routers
could be supported by the transmission system. The communications
server would allow internet user analog modem access to a Internet Service
Provider.

The telephone voice switching could support two sizes either up to 24 lines or
25 to 120 lines. The large voice switch could have modular design such that
each modular is added in 24 line increments. Each rural switch could be
installed in a small steel or concrete hut with battery backup for up to 8 hours.
If security is problem, the switches could be located in a government facilities,
such as police stations, schools, hospitals or community centers. These
switches would handle local switching as well as support trunking to either an
adjacent switch or a metropolitan area switch. These switches could accept
remote subscriber lines from anyone of the transmission systems.

In a rural telephone network, transmission systems are a precious resource and
need to be used efficiently. Consequently, by adding more small voice
switches in the rural areas, the voice traffic on the transmission systems can be
minimized which, in tum, will provide extra transmission capacity. This extra
capacity could be used for additional subscribers. Multiparty E~rvice should be
considered to cut down the sizing requirement for the switche. and reduce
investment costs.

These telecommunications sites should have the capability of supporting
remote maintenance, monitoring, and control of the switching and transmission
systems from one or more metropolitan facilities.

The outside telephone plant cabling or radio systems could be used as the
distribution system from the transmission network drop and insert repeaters or
the voice switching sites to the subscriber locations. If radio systems are used,
they can be either cellular, FM, or mobile radio systems.

The cellular radios communicate with a base station that is connected to the
transmission network. Most of the cellular radio systems require running the
connectivity from the base station site back to a central switching facility in a
large metropolitan area that is equipped with monitoring and control capability.
In general, the central switches have large user populations. This large
population is needed to amortize the cost the system and make it affordable to
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the user. However, this concentration of cellular users into one switch for
rural applications requires using more transmission system capacity which is a
scarce resource in the IGAD region. The cellular radio connectivities on the
rural transmission systems should be optimized to allow other services to use
the transmission system resources.

The mobile systems could use line-of sight FM radios that operate in Very
High Frequency (VHF) or Ultra High Frequency (UHF) frequency bands for
both point-to-point or point-to-multipoint connectivities. The subscriber can
have either full duplex or half duplex operations via a telephone gateway. One
endpoint of the connectivity will be the gateway at either a voice switch or a
repeater on the transmission backbone network for multiplexing a line back to
voice switch location. The other endpoint will be at the subscriber location.
For multipoint subscribers, coding will be needed to classmark each subscriber
sharing the resource for accurate billing.

If the roads to the voice switches can support the transport of propane or
gasoline type products and there is no commercial power in the village,
generators could be used to supply power to the voice switch's batteries.

- Satellite, microwave, radio repeaters, and/or mobile services can supply those
villages and townships that do not have commercial power and need to support up
to eight subscribers. The primary emphasis in this situation is to share resources
and provide transport for the subscriber's connectivity back to the main telecom
munications infrastructure. The two key elements of the success for this service
are alternate power sources and a simple low cost telecommunications system at
the user's location. Again, if any of the users are affluent, they could use one of
the satellites; however, these users will need a power source to charge up their
portable handset units. The following is list of elements that are needed to support
this type of customer base:

The alternate power should be operated off of low maintenance sealed batteries
that have a service life of at least four years. This type of battery could be
recharged by one or more of the following sources: solar cells, wind, propane
powered generator, water, or hand-cranked generator. The batteries would
supply the power to the equipment at the end user locations.

The transmission systems will be used to support the user's voice connectivity
to one of the rural telecommunications sites that are permanently connected to
the rural backbone telecommunications network. The voice
telecommunications should be compressed to maximize the use of the
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transffilsslon resources. The following transmission systems can be used to
form the rural networks:

o Digital or analog microwave systems could support up to four voice
channels.

o

o

o

.. -.

Satellite communications could be provided directly to the rural site using
VSAT technologies for voice and data.

Direct two-way omnidirectional digital communications from a mountain,
microwave tower, or television tower for voice, data, or video could be
used to provide large area distribution.

VHFIUHF repeater(s) could relay mobile radio subscriber's connectivity to
a telecommunications site.

If the end of the transmission system contains a termination multiplex, the
multiplexer should support up to four telephone lines or several data channels
of 9.6 kbps and above. These sites have the capability of supporting remote
maintenance, monitoring, and controlling of the transmission systems from the
metropolitan sites. If cost-efficient, some telephone outside plant cabling could
be installed.

The cellular or mobile PM radio systems could be used as the distribution
system from the transmission drop and insert repeaters to the subscriber as
described above.

• Internet Applications. To enhance the acceptance of the Internet, there is a need for
educational material to be ported onto the Internet. The universities in each member
state could develop multi-language educational material which would be one way of
showing that various multi-diverse cultures in each of the countries can receive a
benefit from the Internet and that they are part of the equation for receiving a benefit
for this new technology.

• Cellular Radio Frequency Asset. While many of the lOAD member states are
struggling to finance their telecommunications programs, the cellular radio frequencies
represent an asset to each country in that they have a market value. One way of
solving these problems is to have a competitive auction of the cellular radio
frequencies to two or more companies. The money from the auction could be used to
subsidize the telecommunications subscribers in the rural areas. The frequencies could
be resellable to other companies, but could be returned to government after 15 to
20 years to allow the companies to amortize their investment. Competition between
companies will keep the cost of their services affordable.
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Each member state seems to have an objective of wanting the cellular services to be
universal throughout their country. By requiring each company to maintain a certain
percentage of their subscribers in rural areas as a condition for continuing their
frequency license, the rural subscriber will receive some of the benefits of cellular
communications. This requirement for a certain percentage rural subscribers will force
these companies to invest in the development of the telecommunications infrastructure
to support their rural subscribers. This development of telecommunications
infrastructure could provide a side benefit in that these companies could offer other
telecommunications services in these rural areas to cover their investment costs.

.. -.
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The potential for developing the lOAD telecommunications infrastructure is great. The
outcome will depend upon how well each of the member states can work together and share
resources. Consequently, the lOAD's first step should to develop a vision to the future or a
concept paper that defines the major high-level telecommunications objectives and milestones.
After the vision is defined and approved by the member states, the second step in the lOAD
telecommunications infrastructure needs to be the development of a draft lOAD Strategic
Plan. This plan should outline the direction of telecommunications for the lOAD, provide an

, '..' architecture that meets the telecommunications objectives, and defmes a roadmap for the
~velopmentalmilestones. The third step would be for each member state to develop an
individual Strategic Plan based on the draft Strategic Plan model. After the individual
Strategic Plans are completed, they should be incorporated into the master lOAD Strategic
Plan and the master plan should be approved by the member states.

While the first through the third steps need to be implemented consecutively, many of the
other steps can be implemented concurrently with the first three steps. Nevertheless, there is a
need for most of these non-strategic plan steps to be developed in an evolutionary process in
that each step should be implemented on a small scale for both rural and urban applications.
As the telecommunications service providers and users learn what will work and what will not
work, the implementation of that step can be redefmed and implemented on a larger scale.
However, if the particular implementation of a step is well accepted by the service providers
and users and has a high demand, the implementation of that step should be accelerated to full
deployment.

The biggest risks in the process of developing the lOAD telecommunications infrastructure
are the availability of capital and the return on investment The return of investment must be
balanced against the affordability of new services to most users. Without substantial ordering
of new services by the user, return on investments will be longer and the cost of capital will be
higher when more capitalization is required. This is especially true for new technologies in
that they need a rapid return of investment to be able to purchase the next generation of
technology. There is need to have a balance between the return on investment and the users
cost. One way of controlling the cost of service to the user is to introduce some type of
competition among service providers. In general, multiple service providers can produce
more capital than a single service provider, and collectively they can provide a larger quantity
of anyone type of service than a single provider.
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