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The cover picture shows a solar powered and
yxed wireless public phone in Northern Na-
mibia. The young woman to the right is using
a GSM phone. It takes two to Tango...

E Schoolnet, Namibia.
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Executive Summary

he Swedish International

Development Agency (Sida)
has commissioned this feasibil-
ity study aimed at studying the
viability of providing rural, low
income, areas in developing
countries with communications
services. The study has explored
innovative use of GSM technol-
ogy and evaluated the ynancial
viability of self-sustained Micro
Telephone Operators serving ru-
ral areas.

The economics of GSM technol-
ogy for rural areas is based on a
number of favorable conditions
as compared to traditional yxed
line technology:

A4 The prst condition is that the
area covered by the signal
range of the radio systems
determines the size of the ad-
dressable market 0 all people
living in the area can become
customers if and whenever
they wish;

A4 The second condition is the
fact that the operator will incur
virtually no expense for add-
ing a new customer regardless
of the intensity of use by this
new user. With deployment
of prepaid systems, even cus-
tomers spending a few US$
per month will contribute to
propts; and

A Finally, by being the most de-
ployed mobile technology in
the world, GSM components
are very price competitive as
well as becoming increasingly
adapted to conditions in rural
environments. A complete
GSM network costs today less
than the outside plant compo-
nent alone in a pxed line net-
work.

GSM networks are already in op-

eration in all African countries
and are adding new subscribers
faster than any other continent
with an average annual growth
rate of 62 % over the 1998-2003
period. Even though studies
have shown that mobile services
are more affordable than yxed
line services, the business mod-
el of the mobile operators is not
well suited for serving rural ar-
eas. The mobile operators have
become extremely proytable by
focusing upon investments with
short payback periods and upon
serving the urban population.
Barriers of entry are relatively
low (essentially the cost of the
handset), but call charges are
generally very high in relation
to average income levels of the
population. The high proytabil-
ity among existing operators is
a yrm ground for our assump-
tion that low cost and low price
operations are feasible com-
mercial options. Very successful
low price operators are found in
developing countries outside of
Africa.

This study has explored the via-
bility of establishing small rural
operators, which would operate
under a completely new busi-
ness model adapted for better
serving rural, low-income areas.
A key concern was to explore
whether the GSM technology
would be scaleable downwards
with maintained cost effective-
ness. The main components of
this new business model are:

A Only olimited mobility6 ser-
vices would be offered in
order to avoid infringements
on existing GSM licenses
and to justify different tariff
policies. However, visiting

customers from the national
mobile operators would be al-
lowed roaming, thus provid-
ing coverage at no investment
costs for these operators;

A Low local tariffs would be
charged comparable to those
offered by the regulated pxed
line operators. This approach
aims at offering services that
are affordable to the rural
population, resulting in a rea-
sonably high telephone pen-
etration;

A A large percentage of total
revenues would be generated
by incoming trafpc from high-
income areas through existing
interconnection rates; and

A The rural operators would
own and operate a complete,
independent GSM network.
This is desirable in view of
the absence, or high costs,
of transmission facilities in
rural areas and requires local
switching.

In order to make the assessment
in the study as realistic as pos-
sible, Tanzania was chosen as
target country. According to
the largest operator, Vodacom,
the mobile networks now cover
7 to 9 percent of the countrybs
area and 25 % of the population
T about 8 million - are covered.
Tanzania has today more than
one million mobile phone us-
ers, which in the covered areas
corresponds to a penetration of
about one in eight or a teleden-
sity of 12.5 %. We assume that,
once the remaining parts of the
population is covered, high pen-
etration will be achieved in these
areas as well.

Three model areas in Tanzania
were selected for reference pur-
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poses. They all have limited yxed
line service, no mobile coverage
and are typical rural communi-
ties with limited access to public
power supply. These areas were
briepy described with demo-
graphic information and forecast
telephone usage, for the purpose
of inviting suppliers to provide
network solutions with budget-
ary prices.

The suppliers took great inter-
est in the study, as witnessed
by an average number of bids
of 3.4 per network component.
The majority of the bidders had
previous experience of working
under conditions similar to our
model areas. Meetings were held
with seven of the suppliers.

By studying income distribu-
tion data for Tanzania, using the
gini curve and ITU statistics on
percentage of income spent on
telephone services, the study
concluded that a teledensity of
6 % could be expected. This
would be achieved by offering
the services at tariffs taking into
account the low ability to pay
by the rural population. The re-
port gave recommendations on
how to keep the barriers of entry
low by providing cheap handsets
with micro credit ynancing. Our
analysis showed that we would
get lower revenue - but higher
usage per subscriber - compared
to existing mobile operators with
an average ARPU of US$ 14-18
per month.

The study conyrmed that GSM
would be the most cost effec-
tive technology for providing
rural, low-income areas with
telephone services. It showed
that independent operators with
target network sizes from 20,000
subscribers would be proytable.

The investigation pointed at in-

vestment costs for equipment
corresponding to US$ 250 T 300
per subscriber and US$ 55 T 70
000 per TRX using local switch-
ing. These ygures are in-service
ygures and do not include the
costs for establishing the opera-
tor, including a central building
location with AC power. The
found investment costs are con-
siderably higher than for na-
tionwide rollouts, but are due to
expensive transmission services
and power supply as well as the
additional costs for local switch-

ing.

The study highlighted a number
of preconditions for the scenario
to be effective, including ex-
clusive use of prepaid systems
for service charging and local
switching for the served area.
Licensing issues would need
special attention, like the access
to interconnection points in the
national network and the alloca-
tion of GSM frequency chan-
nels.

The technical evaluation showed
very large economics of scale,
due to the high capacity of the
central network components.
In order to test for scale, we
looked at an implementation for
100,000 users and found that it
would be proytable already at
average ARPU of US$ 6-8 per
month. Equipment costs would
be reduced to around US$ 150
per subscriber or US$ 35 000
per TRX. These facts made us
investigate different organisa-
tion alternatives.

We found that a franchise model
would be ideal for providing
low-income rural areas with
telephone services. Not only
would this model be able to ben-
eyt from the technical econo-
mies of scale in GSM, but also
be better balanced as regards

the different skills needed for
operating the GSM system. The
Franchise owner would build up
a strong technical core with ad-
vanced competence in network
design and operations. This cen-
tral organization would include
also expertise on pre-paid sys-
tems and on regulatory affairs.
The Franchisee would run the
yeld operations with less need
for staff of high qualiycations.
The decentralised organisation
would cater for base station
maintenance, customer care and
sales, i.e. functions that need
local presence close to the cus-
tomers. We have found similar
models functioning well in rural
areas of India.

The study concluded with a rec-
ommendation that a small pilot
implementation be carried out in
order to verify our yndings and
conyrm our business model as-
sumptions. Although the study
has used Tanzania for evalua-
tion purposes, we believe our
yndings are applicable to most
rural, low-income areas.
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Introduction

Objectives of the Study

he Swedish International De-

velopment Agency (Sida) has
commissioned this assignment for
a feasibility study for establishing
Micro Telephone Operators using
GSM technology for providing ru-
ral, low income, areas with com-
munications services in developing
countries. The study includes (i) an
assessment of the technical feasi-
bility as regards innovative appli-
cations of existing technology and
an estimation of investment costs
and (ii) a market strategy for identi-
fying licensing and competition is-
sues as well as elaborating pricing
models and demand assessment.

The study explores how GSM and
associated technology could be
used for deployment in rural areas
with the aim to provide rural tele-
phone services at tariffs that take
into account the low ability to pay
and at the same time generate long-
term ynancial viability for the ser-
vice provider. The concept is to es-
tablish Micro Rural Operators that
would make the necessary restric-
tions in service offerings in order
not to compete with existing mo-
bile or yxed line operators, even if
the latter are not presently offering
services to the target population.

The study was based upon the as-
sumption is that there is sufycient
demand in many rural areas in Af-
rica to establish ynancially viable
operations. The area of operation
for the hypothetical operators have
been limited to geographical areas
far from existing GSM coverage
and where only marginal yxed ser-
vices are available. Primarily lo-
cal services will be offered - and
local switching for the individual

areas will be preferred - in or-
der to keep transmission costs
at a minimum. The charging
principles will be prepaid with
differentiated local tariffs with-
out allowing roaming for local
subscribers. Access to and from
the national network will be
provided via interconnection to
national operators. It is expected
that terminating incoming trafyc
will provide a substantial source
of revenue to the Micro Opera-
tors.

The objective of the study is es-
sentially to conyrm the hypoth-
esis that GSM technology could
be used to supply rural areas
with telephone services without
subsidies. Tanzania was select-
ed as the primary target country
for the study and three typical
model areas were chosen for the
investigations. The intention has
been to make the study in sufy-
cient detail to form the base for a
pilot implementation, provided
that various stakeholders verify
the yndings.

Success of GSM in Dev-
loping Countries

M ost GSM operators in Af-
rica and other developing
countries are turning out phe-
nomenal ynancial results. Op-
erating in a telecom vacuum,
with no access to alternative
services, new users are added in
unexpected numbers. In spite of
large initial investments, reve-
nues have typically covered op-
erating costs (EBITDA positive)
already in the yrst few years of
operation. Even in cases when

the rapid expansion of the net-
work has required investments
in backbone microwave trans-
mission capacity, the operations
have still been very lucrative.*)
Detailed ynancial reports are
not always published by the op-
erators or their owners, but other
available data report very high
levels of proytability. Grameen-
Phone in Bangladesh™ collect-
ed an operating margin of nearly
70% in 2003, or about $100
surplus for every subscriber.
With this level of proytability in
very low income countries, we
propose that telephone services
can be provided at much lower
prices than what is presently the
case in Africa. This is demon-
strated in a number of countries,
for example in the Philippines,
India, China and Sri Lanka.

Not only are the CAPEX re-
quirements for a mobile opera-
tor only about one third of those
of a yxed line service provider,
the mobile network is much

*) MTN report from Nigeria that
they also had to create a new national
power supply system to supply the
network with reliable power. MTNds
total investments in Nigeria by March
2004 was close to one billion USS.
But already in its third year of opera-
tion, MTN Nigeria reported operating
propts of over 3.5 billion Rand, more
than half the value of the accumulated
infrastructure investments. Operat-
ing propt as a percent of revenues in-
creased from 39% in the second year
to 51% in the third year of operation

**) GrameenPhone is widely recog-
nized for its efforts to serve poor ru-
ral areas in Bangladesh, and received
the Petersberg Prize in 2004 from the
Development Gateway foundation.See
www.telenor.no for details..
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cheaper to operate.. The number
of subscribers per employee in a
mature mobile network is 1500 to
2000, whereas a yxed network has
typically 200 lines per employee.
Staff costs are therefore a relative-
ly small item for a mobile operator,
but a major one in a yxed network.
The main reason is that direct net-
work related costs for maintenance
are much lower for a mobile op-
erator, since there is no equipment
to maintain beyond the radio base
stations. A major cost element for
a yxed operator is the maintenance
of the filast miled connections,
whether copper or wireless. A mo-
bile operator has no last mile and
no user terminals to maintain.

It is against this background of as-
tounding global success of mobile
operators in developing countries
that we selected GSM as the pre-
ferred technology for providing
low-income areas with telephone
services.

Methodology

I n order to make our study as re-
alistic as possible, we selected
three model areas in low-income
rural areas of Tanzania, which were
then studied in detail. First we in-
vestigated the costs of supplying
these areas with GSM services and
paid special attention to obtaining
optimal solutions for the special
conditions prevailing in these ar-
eas. In a second step we made es-
timates of the available user mar-
kets at different price levels, and
converted these revenue estimates
to trafyc volumes. The trafyc es-
timates were used to calculate the
need of network equipment and to
check that our model network had
sufycient trafyc handling capacity.
Finally, we developed a simulation
model which was used to analyze

our different assumptions.

Although we have studied three
selected rural areas in Tanzania,
we do believe that our yndings
are applicable to most rural, low-
income areas, provided the gen-
eral economic and demographic
conditions are not dramatically
different (e.g. the results might
not be applicable to rural India).
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Technology Issues

Bidding Process

In order to ascertain reliable
information on which to base
our calculations of investment
costs, great care has been taken
to ynd suppliers with experience
of working under similar condi-
tions as prevails in our target ar-
eas and who have scaleable solu-
tions appropriate for deployment
in rural areas. We made a brief
description on the demographic
conditions of our three model ar-
eas and asked the selected suppli-
ers to submit their solutions for
these areas. For all major com-
ponents of the network (NSS,
BSS, Transmission and Prepaid
plus Handsets) a minimum of
two suppliers have been asked to
provide technical proposals with
budgetary estimates.

The suppliers have shown great
interest in our study. This is re-
pected by good proposals both
as regards content and number
of offers. The average number
of bids evaluated per network
component is 3.4. We have held
meetings with seven of these
suppliers to discuss the various
technical alternatives available.

Due to non-disclosure agree-
ments, we are unable to disclose
who these suppliers are. We
would like to emphasize, how-
ever, that we are convinced that
our yndings are very representa-
tive for what type of solutions
the GSM industry can offer low-
income areas (often referred to
as the emerging markets). Price
estimates are non-negotiated
prices and are on the high side.

Mobile Telephony

Coverage & Population density

The population density in the
target area is crucial for the eco-
nomic viability of a local opera-
tor. However, contrary to yxed
line telephony, it does not matter
where in the coverage areas the
customers are situated. This is
one of the key inherent features
of mobile technology making it
very suitable for rural applica-
tions.

The area covered by a mobile ra-
dio station can be described as an
area shaped as a cloverleaf. With
15 km radius about 360 km? are
covered and with 30 km radius
the area grows to 1440 km? The
number of people that can be
reached with a radio signal var-
ies with population density and
the range of a station in the fol-
lowing way.

In the low-income areas we are
interested in, only a low penetra-

Population Coverage

tion or teledensity is expected
T in this study, we have estimat-
ed a service penetration of 6 %
of the total population as will be
shown under Marketing Issues
below. The capital expenditure of
a mobile operator depends on the
number of radio stations needed
to reach the target population. If
the table above is converted to
the number of possible custom-
ers per base station we have the

following situation:

The conclusion from this table is
that for areas with a low popula-
tion density, a technology with
long radio signal range will be
needed to cover a sufycient num-
ber of customers. In rural Tanza-
nia a typical population density
is 50 people per square km and
the number of physical sites will
therefore be an important issue.
The general lack of infrastruc-
ture will increase the capital cost
of each additional site.

inh/sgkm
radius 30 60 90 120
10 4 800 9 600 14 400 19 200
20 | 19200 38400 57 600 76 800
30 | 43200 86400 129600 172 800

Customer overage (using 6% penetration)

inh/sgkm
radius| 30 60 90 120
10 | 290 580 860 1200
20 11200 2300 3500 4600
30 12600 5200 780010400
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GSM

Our study focuses exclusively
upon using mobile technol-
ogy of GSM standard. We are
aware that CDMA based standards
might be more appropriate for our
applications from a technical point
of view. However, the main issue
for rural communications is to en-
sure ynancial viability and GSM
is outstanding from the cost point
of view. By being by far the most
deployed mobile technology in the
world, GSM components are very
price competitive. In addition, it is
a well-proven technology that has
been in large-scale deployment for
more than a decade and the sup-
pliers are starting to offer products
and solutions addressing the special
needs of low-income areas. There
are at present (2nd quarter 2004)
more than 1,100 million GSM cus-
tomers across all continents of the
world. The number of users grew
with 230 million new users in in
teh yrst half of 20043, In Africa,
the number of users is now about
45 million, of which about 20 mil-
lion are in South Africa. The Afri-
can number grew with 16 million
in 2003.

Low cost

75% of Tanzaniads population live
in areas that still lack any mobile
telephony services. Practically all
these 24 million people live in rural
communities and many are poor. In
order for these individuals, fami-
lies, businesses and institutions to
afford telecom services, they have
to be cheap. GSM is by far the best
technology to cover large, sparsely
populated areas with low cost con-
nectivity.

Swww.gsmworld.com

Exists in the country

There are already three well-
established GSM operators in
Tanzania, each with a large net-
work of customers and facilities.
In addition, many of the major
equipment vendors have coun-
try representation. As a result,
there exists already a consider-
able technical and commercial
knowledge base regarding net-
work and corporate manage-
ment in the country. This knowl-
edge base will be essential for
new rural operators in the effort
to provide rural areas with low
cost operations.

Another important aspect is
the possibility of exploiting the
market for used handsets. The
initial cost of the handset could
be a deterrent to low-income us-
ers due to high costs. When new
models become available, there
is a second hand market for ab-
sorbing the old telephones and
this could become an important
supply channel for the rural op-
erators.

Roaming

Roaming, i.e. the possibility for
a mobile phone to be used out-
side of the coverage area of an
individual service provider, is
an essential advantage of the
GSM technology. By selecting
the GSM technology, our rural
operators can offer the existing
national operators the beneyt of
getting coverage without having
to invest in infrastructure.

Upgrade to data services

Although the GSM voice chan-
nels by themselves are inade-
quate to carry high capacity data

streams, there are several ways
in which Internet access can be
provided. There are at least two
upgrade paths for data services,
GPRS and EDGE, both part
of the GSM standard. Another
possibility is to add data trans-
mission capacity and (wireless)
connectivity co-located on the
physical infrastructure of the
GSM network (using e.g. 802.11
standards).

In this connection, we would
like to point out the Internet ac-
cess (and data services) are not
viable without a well function-
ing voice network. People are
yrst and foremost willing to pay
for voice services and only over
time will the willingness to pay
cover also data services. If the
latter services are provided in
isolation, they become prohibi-
tively expensive.

Radio Base Station (BTS)
Design

he BSS, consisting of the

Base Station Controller
(BSC) and the radio base stations
(BTS), is the major cost compo-
nent in a GSM system typically
accounting for more that 50 %
of the capital expenditure?. It is
therefore essential that the par-
ticular conditions prevailing in
the rural areas be considered in
designing the BSS.

One special feature of rural areas
is the lack of infrastructure and
particularly the lack of reliable
power supply. Each site thereby
becomes relatively more ex-

4Information from the major equip-
ment vendors
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pensive than in a traditional GSM
system. Primary power needs to
be provided in the form of diesel
generators and maintenance costs
thereby become high since the sites
need to be visited quite frequently.
This calls for a design with low
number of sites, implying that the
average BTS needs to cover a large
area.

On the positive side, the network
can be designed for lower signal
strength. We have less need for in-
door coverage in strong buildings.
In addition we are offering limited
mobility solutions and customers
in areas with weak radio signal can
be asked to arrange for outdoor an-
tennas attached to their terminals.

Fortunately, recent advances in ra-
dio technology have enabled the
coverage of large areas at lower
costs. All mobile radio stations
have a limited range. It is primar-
ily the stationés ability to detect and
read very weak radio signals from
mobile phones that determines the
maximum range. Where previously
the range was at most 15 km, new
technology allows a range of 30 km
and more. This has been achieved
with a combination of BTS and

handset technology.

Combiners and Ampliyers

The suppliers are addressing the
special needs of emerging market
in different ways. Some are offering
various radio combiners enabling a
much better area coverage at the
expense of more radio transceivers
per BTS. Others offer power boost-
ers by placing antenna ampliyers
high up in the towers thus substan-
tially increasing the power output

and the signal strength.

Mast Height

To achieve larger area coverage,
high masts should be used. The
number of antennas and the weight
of the equipment might become a
limiting factor. However, since land

IS inexpensive on the country-
side, it might be feasible to use
stay masts thus keeping costs
reasonable even for relatively
high masts.

Analyzing the population densi-
ties of our model areas, we found
that we could achieve high traf-
yc per BTS with conventional
building techniques. The cost
estimates for our model areas
are based upon supplier propos-
als with tower heights of 30 or
50 m.

Local Switching

Traditional rollout of GSM
networks uses large switch-
es (MSC) that have sufycient
capacity for countrywide roll-
out in the yrst few years. This
approach was not considered
appropriate for small networks
that are designed to cater for a
large component of local trafyc
(within the same radio cover-
age Thome zone T area). Local
switching is desirable for en-
suring that only long distance
trafyc is routed over expensive
transmission links. In Tanzania
the leasing costs of transmis-
sion facilities is extremely high
(US$ 8 000 per month for an
E15 link).

Local switching will enable lo-
cal calls to be provided at very
low costs and offered at afford-

able local tariffs. This is a major
enabler for addressing a mass
market for rural telephone ser-
vices. Since the control over the
local calls is completely handled
within the local coverage area,
these calls require no capacity
on the expensive transmission
lines.

On the other hand, small switch-
es are far more expensive per
user than the large, commonly
deployed systems. There are
considerable economies of scale
in the GSM industry. In order to
study this aspect in detail, we de-
yned model areas based on net-
works with either distributed or
central switching. Our yndings
conyrm that small systems are
more economical for networks
with total capacities under 20
000 subscribers (calculated at 20
mErlang per subscriber) while
central switching show lower
unit costs at networks above 20
000 subscribers.

Transmission Costs

Since network costs per sub-
scriber vary signiycantly be-
tween large and small switches,
we made a study on the effects
of leased transmission lines (ex-
pressed in E1 links) between
central and distributed switch-
ing for the various networks
sizes. The ygure below show
how CAPEX vary with size of

network:

$16 000

Central or Distributed Network

$14 000

P

$12 000

a /S
$10 000

/

$8 000

$6 000

CAPEX KUS

==®=Central Core
==&==Distributed Core

$4 000

$2 000

$0

No of Subscribers

0 10 000 20 000 30 000 40 000 50 000 60 000

The E1 link is a standardized telecom
transmission entity with the capacity of
about 30 voice channels.
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Using the trafyc needs of the
different networks and the dis-
tribution between local and long
distance trafyc, we calculated
the needs of leased E1 links. The
results are shown in the yrst yg-
ure below.

Finally, we calculated the net
present value (at 15% interest) of
the difference in annual costs for
leased lines (at US$ 8000 and at
US$ 5500 per month T the yrst
being the Tanzanian tariff level
and the second corresponding to
regional levels) over a 10-year
period. The results expressed in
NPV per subscriber is shown
in the second graph below. The
top curve shows the cost advan-
tage of local switching when the
Tanzaniabs current prices for E1
lines are used. Taking the opera-
tional costs of transmission into
account using regional rates, the

systems with local switching are
still the best alternative at 30 000
lines, after which the difference
between the alternatives are in-
signiycant. For the size of net-
works considered for this study,
we conclude that local switching
is the optimal solution.

There are of course compres-
sion technologies that could be
used in order to reduce the over-
all need for leased transmission
capacities, thus reducing the op-
erating costs for transmission.
We hold the opinion that with
transmission costs being at their
present high levels, compression
techniques should be ynancially
viable for both systems whether
they use distributed switching
or not and that local switching
is always more advantageous
for the type of networks we are
studying.

25

Transmission capacity, central/distributed switching

\
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Number of E1 with Central
Core

==®==Number of E1 with

10
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No. of E1 transmission lines
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Local Switching: Cost Advantage
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Transmission over VSAT

When no backbone transmis-
sion link is available within a
reasonable distance from a rural
community, VSAT technology
with compression systems can
be used. We have not studied
the viability of our model areas
if VSAT links would have to be
used. However, we have carried
out interviews and found that vi-
able implementations are in op-
eration in Sri Lanka under simi-
lar conditions. Many of the mo-
bile operators in the East African
Community Countries are using
VSAT to their BTS in outlying
areas. At yrst sight, these com-
parisons might not appear fully
relevant, since they have consid-
erably higher ARPUs than we
expect to achieve. However, (i)
since we would only carry long
distance trafyc on the VSAT and
(ii) such trafyc would be charged
at the same rates as applies to any
mobile subscriber in the country,
we should expect the same rev-
enues per VSAT link, even if
our ARPUs are lower. We would
like to mention that several of
the switching suppliers claimed
that VSAT links are viable when
terrestrial microwaves are not
available.

Flexibility

With local switching, the op-
erators get high pexibility in
implementing home zone plans
and different charging schemes
for the services. With the local
switch, the operator will have
an independent, self-contained
network and is not dependent
upon any of the national service
providers for running his opera-
tions.
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Reduced dependency

The lack of transmission facili-
ties - and the very high costs of
leased lines when available T is
a major issue for designing cost
efycient networks. For our mod-
el areas there are feeder possi-
bilities to the PSTN network and
we have assumed that the leased
line costs starts at our central
location. Since our designs are
with local switching, existing ca-
pacity would be sufycient. This
feeder link is the only physical
dependency of our network on
the incumbent operatorés trans-
mission facilities.

All internal connections between
our radio base station (BTS) and
the base station controller (BSC)
are treated as part of the capital
investments of our operators us-
ing traditional radio technology
(E1 links). All major suppliers of
BSS include offers for such sys-
tems.

Prepaid

One of the key drivers for
reaching low usage cus-
tomer in mobile systems was
the introduction of the prepaid
system for revenue collection,
pioneered by TMN in Portugal
in 1995. This innovation com-
pletely revolutionized the GSM
industry that used to be primar-
ily concerned by churn and cus-
tomer loyalties. Although not
originally intended for spread-
ing mobile service to developing
countries and low-income ar-
eas, its phenomenal success and
broad customer acceptance have
shown that mobile services are
viable in areas that would never
have been considered before.

Prepaid systems have made it

possible to provide mobile cov-
erage and service to vast num-
ber of low-income groups far
beyond our wildest dreams.
The major equipment vendors
have thereby opened their eyes
to serving another billion cus-
tomers over the next few years.
They are adjusting their product
development to be able to offer
tailor-made solutions to this par-
ticular segment of low-income
users. It is the yrst time ever that
the telecommunications indus-
try is seriously addressing the
speciyc market requirement of
developing countries.

Lower operating costs

We are proposing to offer only
prepaid services without any
post-paid services at all. This
should not be any major short-
coming, since most prepaid sys-
tems offer possibilities of vol-
ume discounts to major accounts
and similar services offered by
traditional billing systems. This
approach will reduce the invest-
ment costs by avoiding invest-
ments in expensive billing sys-
tems. More important, however,
it will keep the administrative
costs ataminimum. Issuing bills,
receiving payments and collect-
ing money are very labor inten-
sive, inefycient and expensive
activities for a telecom operator.
With prepaid, most of these ac-
tivities are eliminated, resulting
in lower operating costs.

Simplicity

It is very easy to become a pre-
paid customer. There are no
application formalities, only a
small down payment. The cus-
tomer does not need to own a
phone T it is quite possible just
to have a SIM card and to bor-

row a phone when you need one.
For the operator, prepaid means
that new customers can be added
without incurring virtually any
extra costs.

No credit

In rural communities, no credit
prooyng mechanisms are avail-
able and extending credit to new
customers is a very uncertain
business. The prepaid solution
avoids all credit losses for the
operator and the customer retains
full ynancial control over his
telephone outlays. In fact, since
all services are paid in advance,
the prepaid system will speed up
the time for the operator of be-
coming cash pow positive.

Less Fraud

Fixed operators experience with
credit losses in Africa is a nev-
er-ending ynancial nightmare.
There have been many cases of
criminals making inroads into
telecom systems, adding up large
bills that either vanish through
the cracks of inadequate admin-
istrations or end up as charges
against the bills of innocent vic-
tims. Cheating in a prepaid en-
vironment is probably also pos-
sible, but much more difycult.

System Features

The prepaid system should have
support for SMS or USSD® no-
tiycation of account balances
(in the case of USSD each call
can be priced and automatically
communicated back to the termi-
nal). This is important to enable

5Short Message Service (SMS) and Unstruc-
tured Supplementary Service Data (USSD)
are communication technologies that are
used to send text to a mobile phone in a
GSM network.
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people to borrow handsets for
making calls.

The system should include fea-
tures for enabling roaming sup-
port for visiting customers from
the national operators. Even if
this roaming support could be an
expensive option, it is considered
worthwhile since it constitutes a
key beneyt to the national opera-
tors to obtain coverage in addi-
tional areas without having to
pay for the infrastructure costs.

Special attentionshould be placed
upon the top-up of the prepaid
accounts. Using vouchers for re-
charge is quite expensive and is
administratively cumbersome. It
might be more economical to de-
ploy an electronic reyll system

Results of the Evaluation

s mentioned above, we se-

lected three model areas
in Tanzania that should be rep-
resentative for the requirements
of rural, low-income communi-
ties. Our brief descriptions of the
three areas gave demographic
information and estimated tele-
phone statistics over a 5-year
period. With this documentation
as a base, we invited suppliers to
propose technical solutions and
make budgetary proposals.

The proposals were evaluated
T and in many cases, meetings
were held with the suppliers
T and the best solutions were se-
lected for equipping four differ-
ent sizes of network areas, from

the BSC (Central Core) and the
alternative with these units dis-
tributed (Distributed Core). The
results are summarized in the
following table (the full results
are shown in Appendix A):

The per subscriber costs shown
in the table above include all
costs required for getting the
network installed and commis-
sioned and include civil works.
As expected, the CAPEX costs
decline rapidly for Central Core
networks with increasing sub-
scriber numbers. We would like
to emphasize, however, that in
spite of the Distributed Core
Network being 87 percent more
expensive than Central Core net-
work for the Large Network, it

Key Indicators icro Network Small Network Medium Large Network
Central C.IDistrib, C.|Central C.IDistrib. C.|Central C.IDistrib. C.|Cenfral C.IDistrib. C
No of subscribers 5,000 5,000 10,000 (10,000 [20,000 20,000 50,000 [50,000
Network CAPEX/Sub [$542 $288 $374 $290 $202 $280 $143 $268
NSS/Sub $98 $82 $49 $71 $83 $63 $33 $60
BSS/Sub $336 $131 $222 $127 $54 $126 $56 $126
Billing/Sub $68 $50 $34 $40 $29 $25 $15 $12
CAPEX/TRX $136,000 [$72,000 ($89,000 [$69,000 [$50,000 [$68,000 [$34,000 [$64,000
CAPEX/Site $904,000 [$479,000 [$467,000 [$362,000 [$450,000 [$350,000 [$357,000 [$394,000
Area in sq km/site 320 320 270 270 450 270 450 270
Erlang/Site 33 33 25 26 45 26 50 30
Erlang/TRX 5 5 5 5 5 5 5 5

and use resellers for recharge
of the accounts. Such a system
would have the beneyt of en-
abling the customer to add small
amounts.

5 000 to 50 000 subscribers. As
mentioned above, local switch-
ing was of special concern and
we therefore looked at both the
alternative with a central site for
the MSC and sometimes also

is still the best alternative when
the transmission operating costs
are taken into account. In our
ynancial viability calculations
we have not considered Central
Core networks.
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Marketing Issues

Communications services in
rural areas of Tanzania are
very poor if at all existing. With
few exceptions yxed line tech-
nology is not viable for rural ar-
eas due to inter alia low ability
to pay and low density of users
per geographic area, resulting
in high capital costs. Many of
pilot projects have been carried
out for providing communica-
tions services to rural areas, like
VSAT technology connecting
pay phones and telecottages.
These trials have generally been
ynancially unviable and cannot
be expected to ever become a re-
alistic solution for a rural mass
market, mainly due to extremely
high capital costs per user or per
trafyc minute.

much competition. It should be
in TTCLGs interest to help their
establishment, since it will re-
ceive both incomes from leased
transmission lines and from tele-
phone trafyc.

Low Tariffs

Matching Service Offerings to
Ability to Pay

he target population in our

rural areas have very low
average incomes. Tanzaniads
GDP per household is about US$
1,350 per year (based on World
bank GDP estimates for 2002)
with a Gini factor of .418 The
following table illustrates this:

were adjusted until they agree
with the average and the Gini
index. Other equilibrium situa-
tions can be found with different
income class intervals, but they
will not be signiycantly differ-
ent.

The distribution of income in
Tanzania is very skewed, with
17% of the households having a
disposable income of over US$
2,500. It is in this income group
where we will ynd the fiearly
adopterso of telephone services.
If we assume that the families
will use an average of 4% of
their incomes on telecom servic-
es®, the monthly average alloca-
tion will be about US$ 10. In the

In connection with privatization
of TTCL in Tanzania, an agree-
ment was reached that the com-
pany would greatly increase the
number of yxed lines in service
as well as increasing the service
penetration in rural areas. How-
ever, according to press reports’,
TTCL will no longer attempt
to increase the number of yxed
lines in rural areas unless they
are proytable. With this back-
ground, the proposed micro op-
erators should not expect to meet

Tanzania rural income distribution
Gini Coefycient 0,41
US$ per family per year,

Income class 250 550 750 850 1150 1600 2500 4000 6000 9000[ _Totall

Percent of households 16 24 19 9 8 7 6 5 4 2| 100

Total income per class MUS$ 270 890 960 516 620 755 1011 1348 1618 1213| 9 200

1000 households 1090 1635 1294 613 545 477 409 341 272 136/ 6811

ICum. Percent of households 16 40 59 68 76 83 89 94 98 100

Use propensity per household % 10 25 45 60 70 80 90 100

No users per 1000 households 19 225 36 42 42 40 36 20/ 258

Revenue per group (4%) per

month 47,5 63,8 138,0 224,0 350,0 533,3 7200 600,01 2677
ARPU local 10,4
Incoming
calls 55
ARPU 15,9

The income data in the table have
been derived from the two num-
bers mentioned above: The aver-
age household income and the
Gini measure. Using the income
classes in the table, the numbers

"The East African, Nairobi, 29/3 2004.

table above, we have assigned a
fipropensity to spendo value to
all income groups with a fam-
ily income of over US$ 750 per

8The Gini factor is a common measure that shows how skewed the income distribution is in

a country.

°Data from the Merrill Lynch report quoted earlier reveal an interesting pattern. Those low-
income countries included in the report (India, China, the Philippines, Indonesia and Egypt)
show an average annual ARPU (Average Revenue Per User) of between 11 and 30% of each
countryis GDP per capita. These ygures are exaggerated because it is likely that the most
well off people are the early adopters. If the top 15% income average is typically four times
higher than the average, the GSM budget for existing users is between 3.2 and 7% of their

incomes. The 4% average is an ITU estimate.
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year. The higher the income, the
higher the percentage. Based on
this we assume that users in each
income group will spend 4% of
their annual income on telecom-
munications services. Inthisway
we determine the total number of
users per 1000 households, and
the total amount of revenue from
each income class. This value is
used to calculate the monthly Av-
erage Revenue per Unit (ARPU),
in which is also included addi-
tional revenues from incoming
trafyc and from visiting mobile
users (roaming trafyc).

In the bottom part of the table we
apply the values to our three test
areas to check if the number of
phones per 100 inhabitants seems

reasonable. Teledensity ygures
from 4.0 to 6.9 in the different
areas can now be compared with
Tanzanials actual mobile tele-
density in the covered areas. We
have shown earlier in this report
that it is about 12 users per 100
people. This fisanity checko leads
us to the conclusion that we have
a set of cautious input values for
our ynancial estimates. Our esti-
mates give a teledensity of half
the actual one and we are using
an ARPU of US$ 16. As a com-
parison, Vodacom Tanzania had
a monthly ARPU of US$ 18 in
2004, but their ygures are gener-
ated by higher tariffs but lower
trafyc per user. For our revenue
estimates we are erring on the
safe side.

35

ARPU per income group

30

25

20

15

10

250 550 750 850

Revenue per subscriber will nat-
urally vary with family income
levels. The average ARPU in our
assumption will have the above
distribution.

1150

Family income US$

1600

2500

4000 6000 9000

Finally, our rural operator will
offer local rates with per min-
ute charges for local calls at one
sixth of the current mobile op-
erators. This will allow many
more low-income families to be
users, opening up the network
for incoming trafyc. It will be
possible to have a phone for just
a few dollars per month.

Local Tariffs

Our business hypothesis is that
if we drastically reduce the tar-
iffs in rural areas, we should be
able to address the mass market
in that most families would af-
ford telephone services. When
many persons become reachable
(key advantage of GSM systems
that remains the same with lim-
ited mobility), the value of the
local network increases and the
network effect™ results in higher
trafyc. If local calls were charged
the same as for yxed line service
at present, the minute charge
would be 4 US cents, represent-
ing 16 percent of a GSM call (25
cents). Since telephone service
has high price elasticity, our ad-
dressable market would increase
signiycantly and we estimate it
to be comparable to that experi-
enced by the mobile operators.
As we have shown in the previ-
ous section, at these low rates,
we can assume that we reach 60
% of all households and that we
would have a demand for servic-
es corresponding to 4 to 7 per-
cent penetration.

The Network Effect is the phenomenon
whereby a service becomes more valuable
as more people use it, thereby encouraging
ever-increasing numbers of adopters. When
the number of telephone users in a network
is doubled, the number of possible intercon-
nections between users is squared.
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Interviews and statistics from
operations in rural areas point at
a very large local community of
interest. We therefore assume in
our calculations that 75 percent
of all trafyc will be local.

In order not to make infringe-
ments on licensing conditions
and compete with the national
GSM operators, we will only
offer Alimited mobilityo and the
local tariffs will only apply to
calls within the own area of cov-
erage, often referred to as ihome
zone0. This means that the SIM
card cannot be used beyond the
local coverage area. The low tar-
iff regime in the local area will in
this way be effectively isolated
from competition with existing
national operators and our local
operators will pose no threat to
their higher tariff regimes.

Calls by our customers to us-
ers outside of the area will be
charged at going rates for long
distance calls and the operator
will pay agreed interconnection
fees. We will likewise terminate
incoming calls and we would re-
ceive revenues for the intercon-
nection fees agreed with other
operators.

Increase use and penetration

When a local mobile network is
opened in an area with no previ-
ous services, the yrst customers
will be those who have the most
to gain from the services: Local
business people, ofycial institu-
tions (schools, hospitals, gov-
ernment agencies, the police),
households with high incomes
and people who for various rea-
sons want to keep in touch with
people away from home. These
early adopters will in time be-
come the fipower userso in the

customer base, and they will
continue to be the biggest spend-
ers. They will, however, not yli
up the networkés capacity, and
the operator will need to add new
customers as long as capacity al-
lows. The customers will create
three types of revenues:

1. From calls within the local
network (at local rates)

2. From outgoing calls to other
networks (at olong distanced
rates)

3. From incoming calls from
other networks (interconnec-
tion revenues).

In Tanzania the current TTCL

charge per minute for local calls

is four (4) US cents. The charge
to call another cell phone is about

25 cents. A call to a cell phone in

another network is 35 cents, of

which the local operator keeps

25. Interconnect charges from

other operators for incoming

long distance calls is 10 cents per
minute. If we set the expected
relation in minutes between long

distance and local calls to 1:3,

total revenues will be distributed

as in the following diagram

Experiences from other rural
situations suggest that incoming
long distance calls are three to
four times as frequent as outgo-
ing. This fact will give the local
operator a considerable pnancial
advantage: Nearly one third of
the revenues are paid by users
who are not oouré customers and
who have a much higher ability
to pay. There is an interesting
aspect to this. We can assume
that a large part of the incoming
calls are from relatives who live
in the major towns & they will
pay for the communication. This
means that such calls can also
come to the poorest customers,
who would generate very low
revenues otherwise. This is very
advantageous from a capac-
ity utilization point of view, be-
cause almost all this use will be
paid at a better per minute rate
than local calls. Maintaining a
very low local tariff will allow
the number of users to grow,
thereby creating revenues from
incoming trafpc.

Revenue Distribution

OLocal calls BIncoming OLong dist
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Ease of Use

Prepaid and Visible Call Charges

he rural areas of Tanzania have

a cash economy. There are no
credit institutions, and there are no
means of sending invoices to indi-
vidual customers. As already men-
tioned, only prepaid services will
be offered to all customers. In the
beginning, simple solutions will
be necessary with just one type of
starter pack and a few reyll options.
Many users will be only function-
ally literate, and innovative servic-
es for account information will be
needed.

All prepaid billing systems offer a
facility to know after each call the
duration and charge for the call.
This allows the customer to keep
track of his balance, as well as of-
fering an easy way of collecting
charges from people who want to
share the phone.

Cheap Handsets

Handsets for GSM are being mass-
produced in extremely long series.
The standardisation of technology
and yerce international competi-
tion is driving production costs and
prices downward, and basic hand-
set models are now affordable for
our target customers.

The lowest bulk price for surplus
batches of last year models of
handsets is US$ 25 - 35 per unit.
The street price in Dar es Salaam
in March 2004 is US$60-70 for a
used phone and US$ 90-100 for
new ones. We have budgetary of-
fers of simple handsets at US$ 50
for bulk orders.

Micro Credits

The rural customers in our tar-
get group will in many cases ynd
it hard to raise US$ 50-100 for a

handset. Operator ynancing of
handsets is therefore desirable.
One solution is to combine with
a local micro credit organization
to handle a special credit scheme
along the following lines.

New customers will purchase a
starter pack including a hand-
set from the local operator. At
the time of purchase, a separate
credit agreement will be made
with the micro credit organiza-
tion, whose local network will
be relied upon for credit proof-
ing. Credit repayments will be
made as a deduction of future
recharge fees, of which a certain
amount will be transferred to the
credit company each time new
airtime is purchased by the cus-
tomer. When the handset is fully
paid, further recharges will be
made without the deduction. In
this way, the credit organization
will assist in lowering the costs
of becoming a customer and if
the service is not used and the
handset not returned, it will use
its normal procedures for loan
recovery.

Universal Access

The micro operator will be able
to provide Universal Access in a
very cost effective manner. One
good example to copy would be
the Grameen village phone mod-
el. The Grameen solution devel-
oped spontaneously in Bangla-
desh when certain women were
given a small credit amount in
order to afford a mobile phone.
Some of them started to give
neighbors access to the phone
for a fee and a culture of shar-
ing developed quickly in many
places. In Bangladesh, the vil-
lage phone owners are in effect
agents and resellers of the phone
company and they are given

preferential rates. There are now
prepaid account solutions avail-
able for this type of situations,
giving great pexibility to set up
a mutually advantageous agree-
ment between the company and
its resellers. It is highly likely
that a similar sharing culture
will develop in our target areas
as well, provided it is supported
with things like instant call me-
tering, access to micro credits
etc. Other sharing practices are
already common across Africa,
such as using several individual
SIM cards in one handset.

We have mentioned that tradi-
tional pay phones are not ynan-
cially viable when deployed as
an extension of the yxed tele-
phone network. With mobile
telephone cover the high cost
structure will change profound-
ly. First of all, the existence of a
large number of local cell phone
users increase the network effect
for the pay phone users T there
are simply more people to call.
The pay phones will be used also
for local calls, while normally
they are only used for trafyc
going out of the area. This will
increase the usage and possi-
bly generate sufycient revenues
for the operator not to make a
loss on these phones. The pay
phones will be deployed as yxed
cell phones, operated only with
phone cards. The low power
consumption makes solar power
a practical option for recharging
payphone batteries..
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Licensing Issues
Limited Mobility

Flexible Tariffs

he key argument for our busi-

ness idea is that low tariffs and
low cost of entry are required for
reaching sufyciently large strata
of the low-income population. In
order to achieve this goal without
coming on collision course with the
national GSM operators, we decid-
ed to offer only limited mobility.
This constitutes a very important
reduction in possible competition
with the national GSM operators.
Essentially, our rural operators are
offering services as a yxed line re-
placement using GSM technology
due to its outstanding cost perfor-
mance Vvis-"-vis traditional yxed
line roll out.

It is likely that special licenses
have to be issued for the flimited
mobilityo operator, especially since
the national GSM operators might
very well object to their establish-
ment. If there is one thing all GSM
operators have in common, it is the
fear of price erosion.

National GSM Operator Infringe-
ments

Competition  between national
GSM operators is the norm in Tan-
zania just as in most countries. The
proposed rural operators will, at
least in the beginning, cover only
areas far from existing facilities.
They will be complementary to ex-
isting services, not a threat. In fact,
all the national operators will ben-
eyt from the new services, because
they will directly generate both
incoming and outgoing trafyc and
thereby revenues in the national
networks. An additional advantage
for the national GSM operators

will be increased geographical
coverage via roaming without
having to incur any investments.
Each rural operator will need ac-
cess to the rest of the world and
allocation of frequencies in or-
der to be able to operate. Both
of these requirements will need
regulatory involvement, since
network interconnection is an
issue that falls under the regu-
lators jurisdiction as well as the
allocation of frequencies. If the
licensed operators are not co-
operative, they can most likely
claim infringement on their ex-
isting concession agreements.

InTanzania, however, the incum-
bent yxed line operator TTCL is
the full owner of Celtel, one of
the GSM national operators. In
view of TTCL6s obligation of
serving rural areas, we would
expect these two companies to
be very interested in the micro
operator concept and regula-
tory involvement might not be
necessary, at least not for a pilot
implementation.

Roaming

The fact that the rural operator is
using GSM technology should
be utilized for the beneyt of all
the existing GSM operators in
the country. Their customers
should be allowed roaming and
thus be reachable when visiting
these rural areas. The roaming
customers, however, would not
have access to the cheap local
calls, but pay normal national
fees even if they make a call to a
subscriber within the area.

Some regulatory adjustments
would most likely be necessary
for allowing roaming for all the
national GSM operators. Nor-
mally, roaming is not permitted
between national GSM systems
and all existing networks are
only accessible by foreign GSM
subscribers. We would like to
point out that we do only foresee
roaming agreements with opera-
tors within the country, since
no foreign companies would be
willing to enter into agreements
with our rural operators due to
their small size.

Micro Operators

Each rural operator will need an
independent license for wire-
less telephone services with
limited mobility and an alloca-
tion of appropriate channels in
the GSM frequency bands. The
rules for granting licenses T and
their costs T vary from country
to country. Since our business
case is centered on local cov-
erage with limited geographic
cover, it brings in a new licens-
ing situation. With few excep-
tions, this has not been foreseen
in the countryéts legislation, with
the consequence that especially
license granting procedures and
associated fees are not designed
for small yrms.

We would recommend that pres-
ent licensing conditions be re-
viewed to allow local usage of
GSM channels for micro op-
erators and that license-grant-
ing conditions be made simple.
Hopefully this will not present
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scanbi-inwvest

major difyculties T we expect that
the beneyts of widespread rural
telephone services will be gener-
ally appreciated, and that any re-
maining licensing issues will be
quickly resolved.
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Organisation Alterna-
tives

ur initial assumptions for

this study were to inves-
tigate the proytability of small
micro operators for rural ar-
eas. However, the results of the
technical evaluation show tre-
mendous economies of scale
for GSM equipment. When the
number of subscribers increase
beyond 50,000, the network
costs per unit (e.g. per TRX, per
trafyc unit, and per subscriber)
are more than halved from our
studied micro operators. We will
therefore discuss in the follow-
ing if organization alternatives
could be found that would make
it possible to take advantage of
the beneyts of these economies
of scale.

Other low cost operators

here are a number of differ-
entbusiness models for GSM
operators around the world. In
order to reinforce our argument
that proytable GSM operations

can very well be combined with
low tariffs, we have investigated
a number of low price opera-
tors. Description of the tariffs
and ARPU of these operators
are found in Appendix B and the
diagrams below illustrate the re-
sults.

The two diagrams compare the
per minute charges for African
high price operators and Asian
low price operators. In all cases
the operators are very proytable.
From available data it is not pos-
sible to conclude that a high or
low price marketing strategy
is right. The issue therefore is
whether it is likely that the ex-
isting African operators will re-
duce prices to reach a larger per-
centage of the rural, low-income
areas, or alternatively, that new
low price operators will enter the
market.

In our review of different GSM
operators in developing coun-
tries, we found that total serv-

0,3

Prepaid minute GSM price

0,25

0,2

€ per minute
&
=
(6]

ices in one country were either
low price or high price. In oth-
er words, we did not ynd that
there were different business
models by the operators within
one country. This lead us to the
conclusion that once there is an
established high price market, it
will not change until the present
growth tapers off and price re-
ductions become necessary for
increasing proyts. We therefore
ruled out the alternative of low-
price operators entering the mar-
ket and turned our attention to
the existing operators.

Existing mobile opera-
tors

So far, most of the GSM oper-
ators in Africa are controlled
by large international companies
and they have concentrated their
expansion in the high growth ur-
ban areas and have only recently
started to obtain an improved
geographic coverage. Four very
successful operators, two Eu-
ropean and two based in South
Africa, dominate the markets in
most countries as shown by this
map. (Next page). These opera-
tors are still in the start up phase
of operations and will most like-
ly continue to show very high
growth rates for many more
years to come.

Unlike when GSM was yrst
rolled out in Europe in the 9006ies
when GSM was considered a new
technology and was not expected
to break even until after at least
yve years, these operators have a
strategy to be cash pow positive
almost from the beginning and
ynance a large percentage of the
investments from internal cash
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Other strategic

generation.

Since growth rates are very high
at present in spite of very high
tariffs in relation the popula-
tionés ability to pay, it is not
very likely that we will see a
downward pressure on tariffs for
many years. The reason for this
is that they all want to maintain
a high tariff strategy in order to
maintain a high contribution to
investments from internal cash

Strategic investors in Africa,
2003

CelTel, MTN, Orascom, Vodacom

investors

generation. In interviews, one
of the international companies
shown on the map indicated that
they required their companies to
have a payback period for invest-
ments at around three years.

Considering this legacy of high
pricing strategy, it is not very
likely that these companies will
be willing to embrace our pro-
posal for reaching a mass market
of customers in rural areas.

ARPU vs EBITDA
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We have throughout this report
advocated the application of lim-
ited mobility, local tariffs and
local ownership. None of these
things is popular with the exist-
ing operators: Limited mobility
would introduce a new product
concept, seriously complicating
their existing business model.
All sorts of difycult decisions
with regard to separating mar-
kets would enter the picture, and
all national operators will be
against this. Local tariffs would
also be anathema to the exist-
ing business models, inviting to
price discussions and price com-
petition, things that operators
at all cost wish to avoid. Local
ownership, ynally, has no place
in a national operator with inter-
national control*.

Franchising

ne very attractive organiza-

tion model for the rollout of
rural limited mobility operators
is franchising*®. Once a success-
ful pilot company has proven the
viability of rural telephone busi-
ness, franchising will not only
be able to take advantage of the
very high economies of scale for
GSM equipment but also enable
amuch faster rollout to further ar-
eas in the country. A roll-out will
involve a large number of activi-
ties, similar from area to area and

2There are however several similar small-
scale examples being tried, like Sri Lanka
being in commercial operation and Brazil be-
ing about to be rolled out.

3The best-known and most wide spread
franchising chain in the world is McDon-
alds. Needless to say, franchising is simply
a method for the ynancing and operation of
a decentralised business, especially suited
when a large number of similar, small and
independent business units are run under a
common brand name.
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