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3.4.1

3.4.2

3.43

3.4.4

Non-Telephone Service
Telegraph Service

Historical data of the te}egraph service in U ganda is also shown in DATA BOOK. The
telegraph is delivered only to P.O. Boxes at the moment.

Telex Service .

A d1g1ta1 exchange system with a capacity of 720 circuits located in Kampala have
provides both domestic and international- telex services. Recently new digital telex
exchange has installed in order to expand telex exchange capacity.

The number of telex subscribers was 780 as of 1986, and 90% of them are located in
Kampala city while the remaining subscribers are in Jinja and other ten towns. As of
December 1993 the number of total telex subscriber'is 553. The downward trend of
services is due to the growth of facsimile services and poor local network.

Data Communication Service

The Uganda Posts and Telecommunications Corporation (UPTC) does not operate any
Data Network. UPTC is currently offering two (2) types of data services, namely the
circuit switched data service and the leased circuit data service. Data service is
classified as one of the new services that UPTC is introducing. The annual growth rate

started off at 12% but is expected to stabilize at 6%. Where the local network is good,

the service is performing well. There are no immediate plans to introduce a dedicated

_public data network. UPTC has just started the planning process.

Maobile Communication Service

'UPTC intends to introduce this service among customers in the main towns of Kampala,

Jinja and Entebbe. - Agreement has been signed with an international companies to
build a network for mobile cellular communication service. Potential customers include:

- SITA and Airlines

- - Banks

- Ministry of Information
- Parastatal Corporations
- Commercial and Industrial Transporters

- Forelgn Embasucs

Pagmg service is also under preparation. The service has been planned to start in the
year 1994 by another private company.
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3.4.5 Leased Circuits
Leased circuits for data communications is discussed in 3.3.3 above. The summary of
Leased Circuit on national trunk network is shown in Table 3-4-1.
Table 3-4-1 Leased Circuits on National Trunk Network
No. | Circuit Link No. of Cet. | Client Category
1 Kampala Entebbe 5§ Government
2 K:ampaia Entebbc 2 | Airline
3 Kampala ija 1| Bank
4 ‘Kampala - ‘V[baie 2 | Radio
5 .Kampala Nalrobl ‘ 2 | Meteorology .
6 | Entebbe - Nairobi 1 | Civil Aviation
7 | Entebbe - Dar ¢s Salaam 1| Civil Aviation
8 | Kampala'- Mbarara 2| Bank
9 ‘:Kamp‘al_a - Kahale 1 | Radio
10 . | Kampala - Mityana 1| Radio’
11 'Kampafa Gulu 1 | Radio
Total C 19
35  International Telecommunications Services
351 Telcphone Service
_‘:‘_There is onc dlgltal telephone exchange whlch was orlgmdliy thc natlonal sw1tch1ng
' .exchange but Jater upgraded into an international sw:tchmg cxchange 1t has some -
Tlimitations as an international exchange. It is planned to replace it with an autonomous
international exchange if funds are available. :
352 Non-Telephone Service
The key' nomn- tclephone services are still the Telex dnd Te]egrams but data trafflc is:
steadily on the increase. The pubhc is getting to appreciate the value of data; facsimile,
electronic mail, etc. The future is very bright. '
3-8  JICA Master Plan Study -
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3.6

36.1

As of Sept 1993, 98 telephone exchanges are working for 22,114 subscribers while the

Gutline of Network

. Telecommunications Network by UPTC

- total capac1ty is 64,632 lines. These status are shown in Table 3-6-1.

Table 3-6-1 Existing Fxchdnga System (As of Sept. 1993) -

Type of Mumber of Capacity Connccted Exchange
Fxchange Exchanges (L) Lines Occupancy
S ‘ -{DELs) (DELS/L)
Digital - 10 (5) 35,700 14,531 40.7 %
: (8,700) (2,101 (24.1 %)
Cross Bar 16 21,600 4,947 229
SxS, Rurax 2 900 266 29.6
Sub Total | 28 (5) 58,200 19,744 33.9
Manual - 70 6,432 2,370 36.8
Total 98 (5) 64,632 22,114 342

Note: Number in parentyheses ( ) means the number for Reniote Switching Units.
The above figures exclude "Not Restored” exchanges.

Typeof |. Number of Capacity Connccted Exchange

"Exchange Exchanges (L) Lines Occupancy
: ‘ (DELs) (DELs/L)

Digital Exchange _

E10B i ;28,700 12,457 43.4%

HDX10 2 4000 1,438 40.0

FETEX150. 1 3,000 636 212

XB Exchange

C400 4 12,200 2,627 215

c23 . 12 9,400 _ | 2,320 24.7

Chapter - 3

In 1978, 124 telephone exchanges were in service but most of the manual exchanges
were damaged by the civil wars in 1979 and 1987. Aund 51 exchanges are still not in use.

" JICA Master Plan Study
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3.6.2

Public telephone call boxes are available in major towns, eSpe_Cia]ly head q'uartefs and
other medium size towns throughout the country. In remote areas Radio calls of HF
Radio Call System have been installed, especxd]ly in Northern Uganda

International commumcatlons nétwork links Uganda with several countries, such as UK
USA, France, Italy, Germany, Switzetland, Holland and Belgivm, directly through E10B
digital switch and Mpoma satelht_e station. UPTC also has direct links via the

PANAFTEL network to Kenya, Ethiopia, Tanzania, Rwanda and Zambia.

Swm:hmg System

At present the pr1nc1pal exchanges are served by dlgltal exchanges, such as CIT Alcatel
E10B, Hitachi HDX10 and Fujitsu FE’I EX 150. Some crossbar exchanges (C400, C23
and. C22) are also still m use.

The smaller exchanges are all manual which were commissioned between 1970 and
1975 and still have very few connected. lines compared to their maximum capacity
(mainly due to lack of distribution plant, materials and instruments), and as mentioned
in 3.6.1, the actually opemtmg lines are extremely few, and about half of all manual_
exchanges- remain not in use. -

Two trunk switching units are mstalled in Kampala, one bemg E10B-TSU (digital) and

the other C5 (crossbal)

Accordlng to records avculable about 89% of all subserlber‘; are connected to automatic

~ telephone exchanges About 1.3 % of the subscribers are served by ‘a step by step

switching equipment which has been in operatlon for more than thirty years

Four crossbar C400 exchanges having the capacity of 12,200 lines -in total were
- commissioned between 1972 and.1977. Twelve crossbar C23 exchanges accommodating

about 2,320 subscribers have been in operation for some fifteen years, and some manual
exchanges commissioned in 1970-1975 have a surplus capac1ty to (,onnect additional

~ lines.

JICA Master Plan Study
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Statistical data shows that the telephone service is very poor and its service level is
deteriorating from day to day. The main causes of this situation are:

- Malfunction of the equipment and network damaged during the civil wars.
- Insufﬁclcnt maintenance of plant due to lack of spares.
- Very poor condition of equipment due to dust and poor enwronmental conditions.

The lot:ation of existing_ switchingexch_angés and an automatic switching network are
shown in Figure 3-6-1 and 3-6-2 respectively. Basic statistics of existing switching
exchange as of September 1993 are shown in DATA BOOK. -

The existing network structure of the Uganda telephone network is composed of seven
- Area Switching Centers (ASC). The network structure is neither a pure star network

nor a pure mesh network.

Table 3-6-2 prcsents the mventory of telephone exchdnges in seven switching areas.

Table 3-6-2 Inventory. of Telephone Exchanges in ASC area

Arca Switching | .Cépacily Connected Lines
Center _
Kampala ' _ 42,780 14,786
Jinja 4,280 1,667
Mbale | 4100 1,561
. Gulu 1170 | 587

Masaka 2572 662
Fort Portal 2,600 1,077

" Mbarara 7,130 1,774
 Toal 64,632 22,114

JICA Master Plan Study | 3- 11
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3.63

364

'I‘ransmission Systcm

A new dlgltal microwave system to link Mbarara arid Kabale was mtloduced recently
as a part of KBO project. It is ]mked with the Kampala-Masaka-Mbarara analog
microwave route and carries domestic and international traffic to. Tanzania, Burundi and

Rwanda. The Kampala ija—Nalrobi microwave link also carries domestic and

international traffic to Kenya and Tdnzama These links are parts of the Pan African

: 'Telecommumcatiom (PANAFTEL) network and also form natlonai backbone links.

The Kampala-Entebbe lmk Is dnother microwave link.’

UHF/VHF lmks and overhead lmes w1th carrier equ1pmcnt cover the rest of the
country. Many of thcse lines were rehabilitated between 1987 and 1991,

Overhead lines are still playmg an important role in natlonai telecommunications.
Problems involved are antique eqmpments and difficulty in rnamtenancc Rep]acement
of these overhead lines with rad10 systems is under p]dnnmg

| Internatlonal serwces are pr0v1ded through a standard A INTELSAT earth station

commissioned in 1981

The existing trunk systems by radlo are shown in Table 3-6- 3, Table 3 6-4 and in Figure
3-6-3. Exastmg overhead linés are shown in Figure 3-6-4.

Local Cable thwm‘k

The local line facilities mostly cbmtmcted-in the period between 1950-1970 and

damaged during the civil war are-very poor in quahty and restricting the use of
exchanges. :

Paper insuiatéd cables are still use‘d.in suburban areas. The local cable networks should
be upgraded by replacing these cables with new cables. The existing cable pairs on
MDF are shown on the Existing Exchange List in DATA BOOK. '

JICA Master Plan Study
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3.6.5

3.6.6

Rural Telecommunications

The exchanges in rural areas, which are mostly manual and partially analog, are linked
to their respective transit’ exchanges with either manual or semi-automatic circuits. ‘But
these exchanges operate more often than not only during fixed office hours.

The rural exchaﬁgc_s are clonhet:lted to their respéctive transit centers by open wire lines
employing subscriber carriers system or small capacity radio links. The problem
encountered in many regions is the unavailability of commercial power. In some areas
it is not provided at all and in other areas available only durmg limited hours.

A radio 'call system "is one of solutions o "n’o tcléphdne service" problem of isolated
areas but the quality of thlb service is poor: lack of security, too much noise, and
simplex operdtlon

The List of Radio Call Stations is shown in DATA BOOK.

International Network

UPTC provides all the external telecommunication services which, in addition to those
provided by the national network, include satellite TV transmission. Presently there

“exists two terrestrial routes. One microwave system links Uganda to Kenya, Tanzania,

Zambia, Ethlopla and forms part of the Panaftel network. The other links Uganda to
Rwanda, Burundi and Tanzania under Kagera Basm Organization Telecommunication
links. Kagera link also connects Uganda to Tanzania through Masaka and Bukoba.
One satellite route links Uganda to the rest of the world via a standard "A’ earth station

'heammg to thc INTE' LSAT V-A over the Atlantic region.

The number of ci_rcuits is shown in 'I_‘ab’l:_a 3-6-5.

\JICA Master Plan Study . 3- 19
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3.7 On-Going Projects by UPTC

To rehabilitate the existing network, UPTC is executing the following majof projects at
present.

3.71 Nine-Town (Ten-Town) Project

This project comprises of 3 (three) components, i.e., switching, transmission and cable
network.

(D Switching Systems

a) = Scope of Work
T supply and mstall digital switches for nine towns namely; Mbale (3,000 subs.)
as Host, Soroti (900 subs.), Kapchorwa (450 subs.), Malaba (450 subs.), Busia (450
subs.), Luwero (900 subs.), Wobulenzi (600 subs) Mdb]l‘ldl (1,000 subs.) and
Hoima (1,000 subs.).

b) Implementation Sche.dule
December, 1993 - September, 1995.

¢)  Finance Source _
The Exim Bank of Korea (US $7.5 million).

(2) Transmission Links’

a)  Scope of Work _
-~ Supply and installation of 8 Mbps radio links to connect all the nine-exchanges
and the existing Tororo exchange as fol]bws: :

- Mbale-Kumi-Kapchorwa, Mbale- Kuml-Sorotl, Mbale-(Bushangi rcp) -Tororo,
Tororo-Malaba and Tororo-Busia in the eastern area.

- - Luwero-Luwube-Wobulenzi in the central area.

- Masindi-(Kigulya rep.)-(Bujumbula rep.)-Hoima in the northern area.

b)  Implementation Schedule
January, 1994 - September, 1995.

¢}  Finance Source
UPTC’s own budget.

JICA Master Plan Study : "3 21
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372 Digital Multiple Access Radio System (DMARS)
(Rural telecommunication system)

a} Scope of Work:
To supply and install DMARS equipments in the Fort Portal/Bundlbugyo and

Mityana/Mubende areas.

b) Implementation Schedule - -«
Tender evaluation is now in progress.

c)  Finance Source
The World Bank (IDA-2 Program).

3.73 Rehabilitation of Mpoma Earth Station

cooa) . .Scope of Work :
To refurbish the exlstmg oid antennd

b)  Implementation Schedule
September - December, 1994.

c) Finance Source _
- The World Bank (IDA—E Program).

3.74 _Digltahzatlon of Mpoma Earth Station (IDR[D CME System)
a) Scope of Work | -
To-upgrade the ex1stmg earth stauon for: IDR/D-PO!drlzation in addition to the

provision of national reference clock..

b) Implementation Schedule
September - December, 1994, .

c) Finance Sdur_c’e
Loan by INTELSAT.

322 . S " : JICA Master Plan Study
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3.7.5

3.7.6

Replacement of Exchanges (Jinja, Entebbe, some in Kampala) and Microwave Link
(Kampala- Mbale and Kenya)

a)

b)

©)

a)r-

Scope of Work .

Replacement of old dmlog switches- with- digital switches at Jinja (3,000 LU),
Entebbe (2,000 LU), and Mengo (2,000 LU) and Kyambogo (2,000 LU) in
Kampala, Also a 34 Mbps, 9 hops high capacity microwave system link between
Kampala and Mbale with a spur to Samia repeater station in Kenya will be
implemented. '

Implementation Schedule : :
The detailed design work has been completed. The project will be 1mplemented
as soon as possible depend on availability of funding.

Finance Source.
Not yet available.

Northern Uganda'Recoristi‘ucﬁon Program (NURP) -

Scope of Work

- To supply ‘and install a 3,000 line (subscribers + trunks) digital telephone

exchange at Gulu with power supply and air conditioning.

- Provision of about 18,000 pair km of local cable network at Gulu to connect

subscribers to the new exchange.

To supply 5,000 push button te]ephones and 50 payphones to work with the new
digital exchange. :

Supply and installation of a 34 Mbps capa(:lty 8 hops dlgltal microwave systcm at
Kampala—Gulu with drop insert station at L.uwube and Kigulya, and regenerdtwe
repeaters at Kololo, Nakitoms, Lere and Minakulu.

Supply of 6 vehicles for operations maintenance of the new systems.
Consultancy services to assist in project management and initial maintenance of
the system and on the job training of technical personnel,

Implementation Schedule

~ November, 1994 - August, 1996.

Finance Source
The World Bank (US$ 11.9 million). :

- JICA M_'Astef Plan Study ' _ ' : - . 3-23
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377 Mew Computerized Billing SyStem
a)  Scope of Work :
Supply and installation of a mini computer bllimg system in Kampa]a mcludmg
hardware design, delivery and mstdllatlon of operatmg system, etc. ‘Training of
UPTC personnel .
b) Implementatlon Schedule-
Under evaluation of tender proposals
¢) Finance Source
The World Bank.
38 Non-public Telecommunications Services
Non-public Telecommun_ications ‘Services arc _cate_g'o'r.ized ' into two groups: In-
government and Private. Most of these services are carried out by radio communica-
tions. Assignment of radio _fr_equencies:is‘ done by NFRB:(the ‘National Frequency
Registration Board) according to the Radio Regulations issued by ITU, NFRB is a
board under the direct control of the Minister of Works, 'I‘ransport and Communica-
tions. The minister plays a role as chairman and UPTC as secretary. - Other members
are those from army, pohce civil aviation sectors and so on.: The board controls radio
frequency allocation and permits the issue of license for apphcatlons of radio
‘equipments and their frequcncm,s :
381 hl-government Telccommimications
There are some closed teiecommumcanons networks for m-govcrnment use. Orgamza— |
tions who have such networks are as follows: :
- URC (Uganda Rallways Corporatlon)
- UEB (Uganda. Electricity Board) -
- UTV (Uganda Television)
- . RU (Radio Uganda)
- UPF (Uganda Police Force) |
- NRA (National Resistance Army)
- some ministries
and so on.
3-24 JICA Master Plan Study
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3.8.2 Private Telecommunications

Radio License_ have been issued to over 2,000 radio vsers. These are classified as Table
3-8-1 below. Users are private companies (e.g., travel agencies), NGO (e.g., UN) and

S0 on.

Table 3-8-1 The Number of Radio Licenses as of December, 1993

Classification No. of Licenses
HF- 947
VHF 813
UHF 2
CB 242
Cordless Telephone. 24
TV Receive Only | 14
Amateur 6
FM Broadcaster 2
i TV Broadcaster 6
Total 2,056

JICA Masier Plan Study
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4.1

4.1.1
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CHAPTER 4 DEMAND FORECAST

General Concepts of Demand Forecast
Demand Forecast Procedures

The main purpose of demand forecast in this study is to estimate the growth in
telephone and non-telephone subscriber demand and to provide the basis for economic

~and technical study of the master plan for development of the telecommunications

network in Uganda up to the year 2009/2010. The forecasting base year is set at 1993
(1992/1993), and successive forecasts are made at 2000 (1999/2000), 2005 (2004/2005)
and 2010 (2009/2010). |

E _Nati(_)n:a'} teléphoﬁe service demand was forecasted by both microscopic (Bottom - up)

and - macroscopic . (Top - Down) approaches in this study and was estimated in

accordance with the following procedures:

Collectlon of data and information concermng telecommunications and socio-economic
activities;

Selection of sample rural areas for demand survey;

- Execution of demand survey in selected areas;

Reviéw of the expressed sample demand collected by demand survey;

Review of emstmg demand (Subscrlbcrs + Waltcrs) at each exchange presentcd by
UPTC '

Microscopic demand forecast based on the data obtained by demand survey (hereinafter
referred to as "microscopic model");

Macroscopic demand forecast based on the data in "Yearbook of Common Carrier
Telecommunication Statistics” published by ITU in 1993 and in "World Development
Report" published by the World Bank in 1992 (heremaftcr referred to as "I'TU
regress:on model");- :

Macroscopic demand forecast by using average demand growth rate in similar countries
(hereinafter referred to as "Similar countries model");

Mﬂcroécopic demand._fbrecast based on the data obtained by microscopic model
(hereinafter referred to as "Uganda regression model");

JICA Master Plan Study | | 4-1
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(16) Comparison of the demand forecast results of niacroscopic models;
an Distribution of demand to counties in each district;
(12) Distribution of demand to exchange areas in each (50u_nty;

Figure 4-1-1 preserits the flow chart of telephone demand forecasting process.

' MACROSCOPIC . 'MACROSCOPIC - |~ MICROSCOPIC

ITU REGRESSION | SIMILAR ‘COUNTRIES| . . .
' MODEL . MODEL | | = MODEL
MACROSCOPIC

UGANDA REGRESSION
UGANDA MODEL

EVALUATION |he—

REALISTIC DEMAND

Figure 4-1-1 Demand Forecasting Flow

' National rion-telephone and new services, i.e., Telegraph, Telex, Data communication
and Mobile communication service, are forecasted in this study, and forward pro]ectlon
“of demand for these services, the regression model was used,

" JICA Master Plan Study
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412  Demand Survey in Sample Rural Arcas
(.1)' Selection of Sa‘mple.'Ar_eas'
a) Categorization of Districts
The Republic of Uganda conSiSts of 4 Regions and 39 Districts. In order to carry
out nationwide demand forecast, these districts were classified into 6 categories
(except for some urban districts), based on their characteristics related to

telephone density, populatlon densny, geographic (‘OI]dltIOI]S, economic activities
and civil war damages Chardcterlsncs of each (,ategory are listed in Table 4-1-1.

Table 4-1-1 Characteristics of 6 Categofized Groups

\Categories Al Az B C D R
Hem\ 1 _ ' :
Telephone Avcrage Average Low Low Low Average
Density o o : )

Population | High . |- High © Low . Low High - Low

- Density : K '

Geographic Hilly Hilly : f’]ain/Hiily Mountain Mountiain Plain/Hilly
‘Condition N ‘ _ S

Economic - Small “Small - Smati Livestock { Agriculture/ Small
Activity . Agriculture | Agricuiture | Agriculture { . ; Tourism Agriculture
Civil War R ‘NR NR NR R R

" Damage : S :

Note: R... Rehabilitated, NR... Not réhabilitated

JICA Master Plan Study ' 4-3
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b) Sample Areas Sclected
6 sample areas subject to demand survey were selected in such a manner that
each represents respective category. Priority in telecommunications development
and regional balance are also taken into consideration in the selection. Selected
districts are listed in Table 4-1-2.
Table 4-1-2 Selected, Districts for Demand Survey
Region " District Category
Central . Mpigi Al
Eastern Soroti A2
Northern Arua B
Northern: " Moroto . C
Western Rukungiri D,
Western Kabarcle E
For categories B and D, Arua and Rukungiri districts were Selected instead of
Gulu and Mbarara districts proposed in the Inceptlon Report for the followmg
reasons: : :
- The network expansmn plan for Gulu dlstmt has a]ready been demgned by
' UPTC under the World Bank Pro;ect and a supplementdl study is not
requlred for Gulu areas.
- The telecommumcatlons devclopment pnonty in Rukungiri dlStl‘iCt is higher
than that of Mbarara dlStl‘lCt in category—
The categonzatlon of each district and sampie areas for demand survey are shown
in Table 4-1-3. '
4-4 JICA Master Plan Stidy
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¢)  Fieid Survey Team and Schedule

The field survey team comprised of three sub-teams (Team-1, Team-2 and Team-
3). .The field survey team members and the survey schedule ate given in
SUPPORTING DOCUMENTS (Field Survey Reports).

Sample areas are shown in Figure 4-1-2.

- l KAGADI

FORT PORTAL

C=eem TEAMAL T _ 0 50 100km
TEAM2 | ° : SAMPLE AREA L

coece TEAM-3

Figuré 4-1-2 Field Surv_ey Areas -

4-8 - | | JICA Master Plan Study
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(2) Sample Areas of Demand Field Survey

The demand survey was carried out in the sample districts by distributing questionnaires
to District Administrations and County Administrations.  Sample forms of
questionnaires to District and County Administrations are shown in DATA BOOK
(Field Survey Data in Rural Areas).

" District Administrations Interviewed

Table 4-1-4
: : for Questionnaire

No. District Administrations in | Category
1 Mpigi Al
2 Soroti a2
3 Arua _ B
4,5 Moroto, Kitido C
6,7 Rukungiri, Kisoro D
8 Kabarole E
Note : In addition to 6 sample areas, Kitido (Category-C)
and Kisoro (Category-D) were also surveyed to
obtain additional reference data.
‘Table 4-1-5 County Administrations Interviewed
for Questionnaire
No, District County Administrations in Category
1 Mpigi Butambala Al
2 Mpigi : Mawokota : Al
3 Soroti- Kabelamaido A2
4 Soroti Serere - A2
5 Soroti Usuk - A2
6 Arua Koboko B
T Arua -Madi-Okollo B
i Moroto Bokora _ C
9 Moroto - Kadam (Chekwi) C
10 ‘Rukungiri Kinkizi D
‘11 Kabarole . | Mwenge E
12 "Kabarole Burahya E
13 Kibale Buyaga D

The deta'iled data obtained through the demand survey are givén in DATA BOOK
(Field Survey Data in Rural Areas).

" JICA Master Plan Study
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~ The microscopic demand forecaat was made, mainly based on the data obtamed from o

questionnaires to County Admmlstratmns and those obfained from District

Administrations were used as reference data.

Soci&Economic Growth

4.1.3
To forecast teléphon_e demand, socio-_ecohomié growth in Uganda, in terms of
population, GDP, GDP/capita and GRDP, was estimated for each forecast year, based
on the study results of Chapter 2. 'The average growth ratio of GDP was estimated at
5.6% per annum as a modest case figure, and 7. 27%, as an optlmlsnc case figure.
¢)) Population and GDP'Prloj:ection
(ITU Regression Model)
GDPs in both modest and optimistic cases estimated by the constant price at 1990/1991
were used for mdcroscopm demand forecast projection (ITU regression model). The
populatlon GDP and GDP/capita for each forecasted year are shown in Table 4-1-6,
Table 4-1-6 POpulatiOn:and'dbP:?rojecticn
' - (for ITU regression model)
. Year 1992/1993(1999/2000 2004/2005|2009/2010
" population 17,516 | 20,802 | 23,476 | 26,380
- (thousands) : : -
" Constant price at 1990 /1991
GDP (MIL. US$) L e ;
(Avr. 5.6 %) 3,141 4,524 5,963 7,928
(Avr. 7.27%) 3,141 | 4,862 7,051 | 10,361
GDP/CAP. (US$) S o o
- {Avr. 5.6 %) 179 | 217 254 {301
(Avr. 7.27%) 179 | .- 245 | . 315 | 411
(2)  GRDP Projection
' (Ugdnda Regression Model)
GRDPs of all districts based on the constant price : at 1992/1993 were estimatcd for
‘macroscopic demand forecast (Uganda regression model). GRDP pr0ject10n for each
forecasted year is shown in Table 4-1-7.
4-8 JICA Master Plan Siudy



. Final Report : _ _ Chapter ~ 4

Table 4-1-7 GRDP Projection

Unit: Million USH

NO.] District / Year | 1992/1993] 1994/1995] 1999/2000] 2004/2005| 2009/2010
Central Region )
1 | Kalangala 3 3 4 6 8
- 2 | Kampala 1,024 1,135 1,489 1,997 2,710
3 | Kiboga. 15 17 22 29 49
4§ Luwero 49 54 11 .95 130
5 | Masaka 02 102 134 179 244
-6 | Hpigi 111 123 161 217 294
7 | Hubénde 54 60 /9 105 143
8 | Hukeno 192 213 279 374 508
9 | Rakai 41 45 60 .80 109
Fastern Region
10 | Ilganga 9 104 135 175 230
1} | Jinja, : 132 146 185 246 323
12 { Kamili 50 55 72 93 122
13 | Kapchorwa i3 i4 19 24 .32
14 | Kumi.. 23 25 33 43 56
15 | Mbale 80 39 115 149 195
16 | Pallisa 39 43 56 73 95
17 | Seroti 42 47 a0 78 103
18 | Toraro 61 68 87 114 149
Rorthern Region _
19 | Apac 47 52 1. 67 85 109
20 | Arua 70 77 95 127 163
21 | Gulu 3 36 48 62 19
272 | Kitgum 36 40 b1 65 84
23 | Kotido 19 21 27 34 44
24 | lira LY 57 . 924 121
25 | Moroto 17 19 24 31 40
26 | Hoyo, 17 19 24 31 40
27 | Nebbi 32 35 45 58 -
. Hestern Region ]
28 | Bondibugyo 12 13 |- 17 22 28
29 | Bushenyi 63 70 89 115 148
30 | Hoima 20 22 28 36 47
31 | Kabale 82 16 60 17 95
32 | Kabarole 79 87 112 144 185
33 | Kasese 39 43 55 71 91
34 | Kibale 23 25 33 42 ha
35 | Kisoro, 1% 21 27 35 45
35 | Masindi 27 30 38 49 63
37 | Mbarara 86 95 122 15/ 202
38 | Ntungamo 41 4h- 58 75 96
39 § Rukufigiri n 34 44 56 73

(Constant price at 1992/1993)

_The detailed socio-economic data are given in DATA'BOOK (Socio-economic Data of
Uganda).

JICA Master Plan Study ' 4-9
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42 National ‘Telephone Services Demand
4.2.1 ‘Microscopic Demand Forecast

(1) Process of Microscopic.Demand Forecast

Microscopic demand forecast is made, based on the data obtained from the field survey
carried out in 13 counties. The study results can be used_'to,chimat_e the total demand
in the whole county at present. Figure 4-2-1 presents the flow chart of microscopic
demand forecasting method. '

{Team 1, Tesm 2}

FIELE SURVEY OF SAMPLE AREAS

DATA CGHECK -

RESULTS - OF
. FIELD, SURVEY

UGANDA STATISTRS
DATA a1 3662/ 1003
{ Population , GHDP )

POPULATION
URBAN RATIO DATA

13_Counties Demeand Data

FIELD SURVEY OF SAMPLE AREAS |

{ Team 3)

UFTG EXISTING DEMAND

Exchengles Bk
{as ol Nov. 1993) -

REVIEW OF DATA

Co (1) ‘Gavernmant F Sociel Facisty L
. RECRESSION MODEL  { (2} Business {Industdes , Large f Medum Shops)
) {3} Reside

ial Cenand Ratio In Told Demand

Urban Rato < 100%

(37.55% of Totel Dernand a1 20 Existing Exchangis

149 Counties in LKGANDA
. MIRO DEMAND

1 City Council{ Kempala}
13 Municpalities .
* MICGRO' DEMAND

[ TMATAG 1 DEMAND
IN UGANDA

& of 1992/ 1983

Urban Ratio = 100%

0 MACAOSCOMG FORECASTING
UGANDA REGRESSION MODEL

EVALUATION

"THE RESULTS OF
MICROSGOPI G DEMAND

FIGURE 4 —2 ~ 1 MICROSCOPIC DEMAND FORECASTING METHOD
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(2)

;)

Potential Telephone Demand in sample rural areas

The potential telephone demand in sample rural arcas can be classified into 3 groups
as follows: '

Demand Groun 1: Government and Social Faéilitv Use

Government Offices : Government offices excluding social facilities
Social Facilities : Post offices, Police stations, hospitals, Hotels, Schools,
Banks etc. '

Demand Group 2. : Bﬁsiness Use

Industries T Large scale industries *
Companies : Large scale Companies

Shops - Large and Medium scale shops

Demand 'Grt)up‘ 3 : Residential Use

Residence : : Impcjrtant residences like residence for chiefs of government
offices and social facilities

Demand Forecast in Sample Areas

Based on the _resuIt_s of the field survey in 13 counties in sample areas, the telephone
demand in each demand group is forecasted as shown in Table 4-2-1.

Further details are given in DATA BOOK (Field Survey Data in Rural Areas).

JICA Master Plan Study 4. 11
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Table 4-2-1 The Result of Demand Field Survey
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4 Characteristics of Telephone Demand

Through the analysis of the field survey results, the. following characteristics were
- observed for each group:

a) For Group 1, the demand density is related to the population size as shown in
Figure 4-2-2.

b)  For Group 2, the’demand density is related to the urbanization ratio as shown in
Figure 4-2-3. ' '

¢) . For Group 3, the potential demand volume could not be figured out through the
field survey. Hence, the demand was estimated by adopting the existing average
residential ratio to the total subscriber lines for the government and business use
at the existing 20 exchanges investigated in the field survey (Team-3).

Note :
- Demand Density = Telephone Demand (number of potential subscribers)
: -/ 100 inhabifants
- - Urbanization ratio = Population in an urban area / population in a county

(By the 1991 Population and Housing Census)

- According to Statistics Department in Uganda, the areas having population of
more than 2,000 persons are classified as the urban area (trading center).

JICA Master Plan Study | - | | 4-13
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(5 Demand Forecast on County basis

For microscopic demand forecast, some models were developed by a regression analysis
as shown below,

Group 1:

(Gov. + Soci. Demand / 100 bop.)' = (.592107 - 0.04556 x Ln(éopulation)
(R s.(.quagred = 0.807 ) o
Ln : Natural logarithmic operator

Group 2.:=

(Business Demand / 100 POP.) = 0.29482 + 0.002108 x (Urbanization ratio)*’

( R squared = 0.817 )

Group 3 :

(Residentiai Demand) = ((Gov. + Soci. Dem.) + Bussi. Dem.) x 0.601159
™)
(*) : This average ratio was obtained by the following formula, based on the data of the

existing 20 (twenty) exchanges.

Radio = Residential subscriber lines
Gov. + Soci. + Bussi. subscriber lines

The data of the ex1stmg 20 (twenty) exchanges are given in DATA BOOK (Field
Survey Data in Rural Areas).

Gov. + Soci. Demand : ~ Government offices and social facilities telephone
~ demand
Business Demand : Large industries, Large companies and

Large and medium shops telephone demand

-Jle_Master Plai S!udy i - 4-15
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- Residential Demand : Residential telephone demand
POP. : : 'Popillation

The present demand in each county in Uganda was estimated by the above regression
models and formula. However, for the demand in one Kampala City Council and
thirteen (13) Municipalities of which urbanization ratio reaches 100%, the demand
estimated by Network & Development Section of UPTC was adopted in this study.

The estimated total demand in Uganda may reach 73,337 telephone lines at the end of
1993, . -

The results of microscopic demand forecast are shown in Table 4:2-2 through
Table 4-2-5. '

4- 16 ' o -  JICA Master Plan Study
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Table 4-2-5 (4/4)

Table 4-2-5 The Result of Microscoic Demand_FOrecast (4/4, Western Region)

CHOP

£Cs

Denénd Catogxy

fAegbn DE¥icl County Numbe of Populdlon Lrban E.Cs | Waltars Esticnated Demond
. Sub-County[  Lkben | Rural Tolal_§ Ratio { %) { Mil.-US$) +WAT! Dersly
Weslom | Sunditugye | Bwamba 6 7193 8G702] 96984 7.4
Nbiroko 2 2,490 22693 £5,489] X :
{ TOTAL} 8 9,682 112,785 122467 7.91 12 0 254 25 0.004) D
Bushenyi Buhweju 4 0| EA345 54,845] 0.00] .
Blnysrugun 4 [i] 79,178 79176 0,00
Igera 3 14014 154.218) - 169,132 ‘8.8z
Ruhinda - 6 0 141,047 141,047 - 0.00]
Sheema 6 .ol . 160,755 160,755 0.00f . . .
. ; {TOTAL) 28 14914 580,541] - 608,455( 2.45 62 98 180] . 267 0.016 D
Holma, " Bugshya 7 4,858 124,921 '129.??1' 3.74 : .
. Buhaguzi [ o], . 78095 8 0 N : :
= { TOTAL) - 12 4850 . 203,017 207,867 . - 233 20 169 21 190 0.081 E
Kebala Kobala Municipality 3 30,727 ) 30727 100.00] (&) 87| 74
Ndorwa . 7 0 180,084 - 160,584 0.00 i
_Rubsanda 5 0 156,190 155,190 .- 0.00|
' Aukdga 4 0 91,439 91,430 0.00) . )
{ TOTALY 18 30,727 407,613 438,340; 7.01 42 659l 87 748 0.150 0
Bunysnipabu . 4 1,459 133,290 134,74 1.08| '
Burshys . 7 0 145,541 145,541 .- 0.00]
Fort Fortel Municpality 3 34,449 0 34,44 100.00; 446 10| 555
Gbak 3 1.41 124,260 125,677 113
Kitagivenda 8 ¢ 8s1a6f i 56166 0.00
Kyska "5 Q] 66,764 66,764 0.00
Mwengo 7 1.4 180,742 151,241 0.78 . .
{ TQTAL} 52 38,825 , 78 445 151 597 0,087 E
Kases @ Bukanjo 10 11,124 : B
Busongora 4 30,767
( TOTAL) 12 41,911 39 255 10| 448l 0.07t D
Kibalo Bugengakzi [ 0
Buysga [ 2,5301 .
Buyania 3 .0 , .
: {TOTAL) - 14 2,540 23 11 85| 68 0008 - E
Kisora Bufumbira 7 7.884 © : : : ]
y _{TOTAL) 7 7,864 19 88| 40 08 0.035 4]
Masindi Mulenje 2 0
Buliba - 0
Buuli 6 12715
Gbanda 4 - 2,384 )
. { TOTAL) 14° 15,079 27 232 1365 367 0.085 £
Moerara Bukanga 3 0 X
benda 5 3,125 162,908 166,523 201
kingto 4 0] 154673 154,673 0.00{ .
Kesheri- [ 0 128,264 ipe.264] - 0.09]
Koz ] 4 0 67,0000 0790 .0.00] .
Mbaara Municpally 3 43,108 ] [} .43,108] -$00.00] [ 80 a74
Nyahshozl 5 0 80,182 é0182f. 000" :
Rwompeza 8 0 126,410 196,410 9.00) .
{TOTAL) .~ . 36 46,233 72,079 . BB212 5.51 asf 8% 173 1078] 0.107] D
Ntungamo Kajga 4 0 ‘BT.114 47,114 0.00
Rushenyi 4 0 . 78070 78,070 0.00
Ruhasma 4 2,749 135,937 126,880 1. .
{ TOTAL) 12 . 2,743 301,121 308,864 1.98 31 17 12 2 0.004 D
Kinkezl 7 3,207 166,553 168,644 BE] :
Rubsto 4 o 107,260] . 107,260 0 :
Rujunbira 7 . 10352 24,107 _134.459] A . ! : o
{ TOTAL) . 18 13,642 398,021 _; 410, : 3.3 41 ~a4] “-t'ag 114 0.0208 [s]
Sub-Totel 44 Counlies / 229 Sub-Counties 228, 45480131 _ 4777912 4.741 481 263 1,114 4044 - 0061 : -
CGrend _Tolal 763 Counties / 820 Sub—Counlies 1,685285] 15530425 17.515.710' 1139 2,921 24686 8,974 32642 0.135

Semple Aees of The Fleld Survey

Estimated Damand by Network & Devebpmant Seclion of LPTC
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(2)

Macroscopic Demand Forecast
Process of Macroscopic Demand Forecast

Three models were used for macroscopic demand forecast. Figure 4-2-4 presents a flow
chart of macroscopic demand forecast method.

ITU Regression Model

For macroscopic demand forecast (ITU regression model), a forecast model was
developed by the regression analysis. The analysis was made in correlation between the
expressed demand density and GDP per capita using statistical data (at 1990) of 60
(sixty) countries over the world. ' '

'The data to obtain the regression model are shown in Table 4-2-6.

The data used to develop the model for macrOscopié demand forecast consist of existing
main lines and waiting applicants registered. Accordingly, the estimated demand does
not include potential demand. ' ' '

As a result of the analysis; the following regression model was obtained:

La((ML + WA)/POP x 100) = -6.110 + 1.042 x Lu(GDP/POP)

( R squared = 0.849 )}

 where,

e _ " natural logarithmic operator
ML : the number of main lines at 1990
WA : the number of waiting applicants at 1990
POP o population at 1990

GDP : GDPat 1990

JICA Master Plan Study _ : 4- 21
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Final Report Chapier- 4.

‘Table 4-2-6 Telepho_ne Service in Various Countries

Population | GDP Demand Supply .
- Country {milllons) | (milions) - | GDP/Capita] Main Line Whaiting - { (ML+WL) IMain Lines Remarks
mid-1990 | (US$) (Us$) . (10x3 1 _(1ox3 1 (100 Pop) 1{100 Pop)
Algeria . : 25. 42,150 1,679 794.311 668.101 5.83}. 3.18
Argentina 323 93,260 2,887] 3519.664] 1,500.000 .. 1554 1090
Australia 1741 206,300]  17,327) 7.786.889| 4.000000f 6893 4554
Bangladesh i06.7] . 22,880 214 241,824 113.656} - 0.33 0.23
Belgium 10,0 192,390 19,239] 3.912.600 18.365 39.31 3913
Brazil 150.4F 414,080 2,753| 9,409.230 428.337 6.54 6.26
Cameroon * it7 11,130 951 40.000 7.6007 . - 0.40 - 0.34] Estimated data
Canada 265 570,150 21,515} 15,290.000 . 0.000 57.70 57.70
Chile So182 - 27,790 2,105 860.075 310.267 asrt 852
1 China 1,1337] 384,900 322§ 6,850.300 688.800 0.86 0.60
Colombla 32.3 41,120 1,273] 2414726 457.9041 8.89 . 7.48]°
Cote D'lvore . 11.9 - 7.610 639 64.177 9.000f . o081 0.54
Czech & Slovak 157 44,450 2,831 2,334.489 505.946 18.09 14.87
Ecuaclor 10.3 .10,880] . 1,056 490.508 i51.200 6.23 476
Egypt _ 0 s23] 38210 637| 1717498} 1,173.841 5.55 3.30
Ethiopia 51.2 5,490 107| . 130.689 116.458 048] = 026
France . 56.4) 1,190,780 21,113| esoBga.o22] 4578.5T1 - 57.91 49.80
Germany(FR+DR) 795] 1,488,210 18,720| 31,886.000 825.000f - 41145 4011
Ghana 149] - 6,270 421f - 44243 11.800 0.38 0.30
Greece 101] - 57.800 5733 3,048.654] 1,001.228 49.90 39.10
Hungery - 106 32,920 3108]  996.000 £58.000 1560 9.40
India . 8495 254,540 300] 4.588.832]  1,716.800 0.74 0.54
Indonesia 1782 107,290 602 1,043.919 388.915 0.30 0.59
Iran ' . 558 116,040 2,080| - 2,254.944 471314 489 . 404
Italy : 577} 1090750 = 18,804} 22,350.000 65.000 38.85 38.73
Japan 1238] 2,942,8% 23,829} 54,132.000 0.000 43.83 4383
Kenya 242 7.540 312 183.240 82.263 1.10 0.76
Korea(Rep.of) 428 236,400 5523 13510.000f © 0865 31.57 31.57
Madagascar "7y -~ 275 235 31.543 3.000 0.30 0.27
Malawi . 8.5 1,660 195 26.170 11018 0.44 o3
‘Malaysk 179 42,400 2,369] 15685744]  B1.780 9.32 8.86
Mexico 86.2] 237,750 2,758] 5,189.802 600.965 8.72 6.02
Moroceco 25.1 25,220 1,005 402.597 193.013 237 1.60
Mozambique 18.7 1,320 _ 84 47.439 ‘32872 0.51 0.30
Nepal : © 189 2,890 153 57.320 72.434 0.69 0.30
Netherlands 14.9 279,150 18,735| 6,940.000 20.000 4671 46.58 i
Nigeria * 1155 34,760 301 250.000 300.000] 0.48 0.22} Fstimated data
Pakistan 1124 35,500 316] 843.346 720.283 1.40 0.75
Pery . . ‘ : 217 36,550} - 1,684 564504 376,396 4.34 2,60
‘Philippines 615 43,860 713 610.126] . 567.325 1.91 0,99
Poland . 882 63,580 1.665f 8,293.000|  2,400.000 14.90 882
Portugal 10,4 56,820 5463} 2,379.265 222.404 25.02 2288
Romania 23.2 '34,730 1,497] 2,406.204 980.407 14.60 10.37
Rwanda 7.4 2,430] . 300 - 10.301 2193 0.18 0.15
Saudj Arabia 14.9 £0,890 54201 1,384.09 133.042 10.18 9.29
South Africa 359 90,720 2,527] 8,254.245 1152321 9.39 9.06
Spain 30.0 491,240 12,596] 12,600.000 379.900 33.28 32.31
Sri Lanka i7.0 7,250 426 121.388 .47.872 1.00 0.71
Syria 124 14,730 1,188 496.360% 1,528.651 16.33 4.00
Tanzania ' 245 2,080 84| - 73011 76532 0.61 0.30
Thailand 55.8 80,170 1.437] 1324522 992,496 445 2.37
Turkey . BB.i 96,500 - 1,720} 6,893.267] 1.418.574 ©14.82 1229
Uganda 163 282 173} - 27888  15675] . 027l . 017
United Kingdom 574 975,150] 16,889] 25400.000) - 0.000 4425 44,25
United States 250.0| 5.392,200 21,5691 127,200,000 . 0.000 50,88 50.88
Venezuela 197 48,270 2.450] 1,494.776 585.085 10.56 7.59
Yuposlavia 238 82,310 3458 .sB42.000]  600.000 18.66 16,14
Zaira ' * 87.3 7.540 202 29.500 10.000 0.1 " 0.08] Estimated data
Zambia 81 . 34120 385 - 85.057| = 52546 1.45 0.80
- | Zimbabwe 5.8 5,310 542 125.747 72,820 2.03 1.28

Source : Workd Development Report 1992 , established hy Workl Bank (Population and GDP at 1990)
: Year of Common Carrier Telecommunication Statistics 20th edition , established by ITU
(Main lines and Waiting lines for main lines at 1990)

JICA Master Plan Study ' 4- 23
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Figure 4-2-5 shows the demand regression curve expressing a correlation between
telephone demand density and‘GD'P/capita and the supply regression curve expressing
a correlation between telephone supply density and GDP/capita. It can be said that the
régression curve shows the international average of "the demand denéity" i
commensurate with-the economic level of the country concerned. This regression
formula is dpphed to the estimation of the future demand in Ugand'l

Table 4- 2—7 shows the demand forecast in the case of modest GDP growth rate (5 6%)
and that of optimistic GDP growth rate (7. 27%) :

Table 4—2‘—7 The Result .of Demand Forecas't ('ITU regression model)

@

| xzmEm \ vear [1993/1994|1999/2000|2004/2005]2009/2010

_population'(Mil ) | - 17.51 | 20.80 | 23.48 26.38
case 1°: GDP 5.6% | .~ - o -
GDP ./ CAP. (US$) | 179 | 217 254 1301

- Demand  / 100 POP. - 0.50 0.61 0,71 . - 0.85 .

~ Demand | 86,721 | 125,951 | 167,080 | 223,727
Case 2 : GDP 7.27% - | o ; .
GDP / CAP. (US$) | ~ - 179 | 245 315’ 411
_Demand’ / 100 POP. 0.50. 0.69 |  0.89 |  '1.18
Demand o 86,721 | 142,848 | 209,160' | 310,174

GDP : 1990/1991 Constant Price (USS) )
Sirhilar Countries Mode]

To know the average demand growth rate per year, five countries were selected as the

~“similar countries to Uganda by the following three factors:.

- GDP= less thar_]'SOO_ US$ / Cz_lpita-
o (WOrId Bank Report, at 1990)

- 'Populatlon 5.0 - 200 Millions
(World Bank Repott, at 1990)

- Telephone Data Avallable .
- 07U Yeu Book, 1982 - 1990)

JICA Master Plan Study
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TELEPHONE SERVICE DEMAND & SUPPLY §
( Data of 60 countries in 1990) f -
JICA Master Plan Study
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Figure 4-2-5 ITU Regréssion Curve (60 Countries)
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Table 4-2-8 shows the statistical dat;a"bf telephone demand in the following similar
countries:

‘Mozambique (1985~ 1990 Data)

Tanzania- (1986 - 1990 Data)

Kenya (1982 - 1990 Data)

Ethiopia (1985 - 1989 Data) |
Nepal (1984 - 1989 Data) -

Table 4-2-8 Telephone Services in Similar Countries

. TELEPHONE SERVICE IN MOD\MB!QU: oo
Poen | TSP (Ve |GOP (Ml GDP (USS) | ~aBPRAR WAl Tines|~Wliers ™| Dswand |~ Rrraal— Farge

YEAR I (Milions) ] (Cons. Mil} | {Cons. Mith | (Cons. uss) : Dem. Growih| Rate
R 1555000 147,000 395.566] 069 48,838 76477 64.758[ ) 40,400
1688 14,560,000 - 187,000 300,506 1,001 ?o 3,840| 26305| - 68.735] . 509%| . 40.000
1387 14,650,000] . 426,000 473,300 058 731 4D.174] 20,214 60,385 1.56% | 400.000
1988 15.130.000 859,000 447,588 . L1191 74 40,766 29,311 70,097 1.01%| 632400
BE 15,490,000 = T A72.042 1,180 76| 41.278] 092,576| 73EGA[ — 5.09%| 820.090]
7350 15,945,000 — 480,790 1.5 751 . 47,439 o28/2] 80311 4.04% 1,035,000

Growih_Ralo_of GDP {1985 — 1950) © 4.0%[. Averoge Gmwﬁ'l Aato of Demand J Year {1936 — 19004 4,18%
T SERVRE TN TANZANRA .

Populaton | GDP (T8hs) [ GOP (15hs) | GOP (USE} [ GDPACAP | MalnLines Wa_rtaré Temand |~ Arnual "E)o'ctnngé

YEAR {Mitions) (Oms Mil) (Ccns Mil}{ (Cons. LSS Berm, Growth Rale
555 22,450,000 131,300 183,508 2,679 19| 54,480 . "65.718| 121,178] . - 51.978
. 24,000 000 168,100 194,002 B3] 117 63,500 64,600] 123.400] . 1.80%] 68.65%
1888 23,200,600 271,700 203075] T 2058 128 66,058]  76060] 142018] . 13.11%[ 100.400
EE] 23,170,500 351,200 210,562 3,067 132 83,155 74,006 1423811 . U.94%| 145000
1890 24,490,000 401,600 218,219 3,179 130 73.0i1] - 76,530] 149,650] 4.81%] 196600

Giowih_Hato ol GOP (1385 = 1900) 2.4%| Average @owm Fadlo of Demand 7 Year (1965~ iﬁ) A.00%
: "TELEPHONE SEAVIE TN KENYA } o

PopuRTon | &P (EhiTnig) [B0F RG] GOP (058 | COPAP fv!alnlJnes Waliers | Derand | Andual TECRaNGS

YEAR (Mtliorisy | (Coms, Mil) | {Cons.” Mit) | {Cons, LBG]- - | Dem. Growit] Rate
. 18,040,000 59,010 107.423 5,510 351 88,100 72,000 160,100 12,725
1083 18,770,000 "_65,330 108,597 6,606 852 |g5700|  19000] 174,700{ - B.36%| 13798
[ 1554 | 19,540,000 75950 190,845 6,718 334 100,300 72500 160,000 284%[ 15,761
1885 20,530,000]_° 85820 115,640 7.008] "~ 345] 118,400] 64,500 162,600 1.69%| 16284
21,160,000 104,500 125,860 7508 8551 128500 48800 170,000 —275%] 16.012
1087 22,030,000 3300F 131,170 7.950 361, _145270]  545B7I 169057 10.94%] _ 16.500
1968 22,660,000 130,100 13,2381 6,439 8372| 157,956]  53,892) 201,248 9.67%] 18599
1835 | £3,200,000 146,600 745,052 8,828 361| 168,003] 75,264 . 243967 6.31%] 21,601
1950 | 35.000.000 146,600 - i5t,002] 0,206 354 163,240] 62,263 265,508 T811%| 23300

Growih_Hallo_of GLP (1982 ~{950) 3.5%] Avitage Crowlh Palic of Demand: 7 Yea (1982 —190) ~___ 6.02%
TELE!?HONE SEAVICE IN ETHIOPIA R :

Ppulatloh COP {Ery WWW TR Ules] Waltess | Defwnd | Annua] Exchange

YEAR (Mitions) | {Cons. Mk} (Cons Mil) | (Cons. USH} © . . Dem, Growtt| Rste :
%8 43,350,000 5,881 0,785 4,727 {09 100,694] _ 50,310]. 151,004 2070
1666 | . 44,930.600 10,800 10,422 5,035 112]104,660[ ° 68,220]° 175,080 12.75%| " 2.070] - -
i 47,500,000 . — 19,359 5.507 118 108,028) " 78,606]. 166,635 7.26% 070
1688 47,300,000 — 11,623, 5615 119 12602] " 87,607, 200,400 - B.87% .070
1355 45,310,000 B,539] . 11,808 5,705 “Ti6] 124,203 101,696 296,089 11.395%] 2070
“Growth o of GD¥ (1995— 1559 4.8%| Average Growih ﬁi of Demand ] Year (1965 —160) 9568% T

TELEPHONE SERAVICE IN NEPAL

Fopulation GDP(R(.pea) GDP (Rupes)| GOP(USS) | GOPICAP Main Lines| Waiters..{ Demand - Anrirdd - [Exchangd

YEAR ; (Mlhons) (Cons. Mil) | (Cons. MiLy (_Cons USG) : . . Donl. Growth[ ' Baiw

1964 116,680,000 39,160 " 22,262] 1,012 _18502]  ade2e| . be.214 i 16,300

i 16,700,000 44,420 243,530, 1,074 64 20,601 . 40,330 61,021 14.43%] 17700
L 17,120,000 50,430 24,845 1,120] - 5] 25,548 AQBX3 66,350 B.0/%| 22000

1987 7,560,000 . 46,630 25,617 1,184 a6 30,404 41,335} - T1,73B] - F7.47%| 22000

7,600,000 - 84,840 27,475 1,249 68 37,831 49,316 87,245 17.77%| 285700 o

1680 8,440,000 71,250 28,536 1,207 70 45,457 £7,268] - 102,753, 15.09%] 27.700]

Growlh Hano of G!)P(1m 6.00% Average Growlh_ Raio_ol Demard I Year {1t 14.60% 12.57%

GDP : Conslant Price et 1087 (PEPAL Constant Filce at 1975)
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:Th_e average demand growth'raté of 7.31% per year was obtained from the data of the
similar countries. The demand growth rate per year in each country is shown in Table

4.2.9. :

Table 4-2-9 Demand. Growth Rate / Year in Similar Countries

; S : Growth Ratio

NO. © Country Name - Year of Demand
1| MOZAMBIQUE - 1985/86 | 509%
2 ' 1986/87 1:66%
3 1987/83 1.01%
4 1988/89 5.09%
5 | | 1989/90 8.04%
6 TANZANIA 1986/87 1.80%
7 ' 1987/88 13.11%
-8 1988/89 0.24%
9 1989/90 4.81%
10 KENYA 1982/83 8.36%
11 1983/84 2.94%
12 1984/85 1.59%
13- 1985/86 2.75%
14 '1986/87 10.94%
15 1987/88 9.67%
16 1988/89 9.31%
17 | 1989/90 8.11%
18 | ETHIOPIA _ 1985/86 12.75%
19 1986/87 1.26%
20 1987/88 6.87%
21 _ 1988/89 11.36%
22 | NEPAL | 1984/85 14.43%
23 1985/86 8.07%
24 1986/87 747%
25 1987/88 17T7%
26 ' 1988/89 15.09%
Average Growth Rate of Demand/Year (5 Countries) 7.31%

JICA Master Plan Study
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If the same annual growth rate (7.31%) is applied to Uganda, the telephorie demand

_up to the year 2009/2010 will be as shown in Table 4-2-10. For the demand in
1992/1993 (basic year for the model), the result of ITU regression modet in 1992/1993
(Estimated Demand. Volume : 86,721) was adopted for simple comparison of both
macroscopic forecasted results.- ‘ :

Table 4-2-10 The Result of Demand Forecast
(Similar countries model)

CITEM \ YEAR  [1992/19931999/2000|2004/2005(2009/2010]
Population (Mil.) | 17.51 | 20.80 | 23.48 | 26.38
Demand / 100 POP. [ 0.50 {  0.68 | -0.86 1.09 .
Demand , 86,721 142,104 202,212 _287,74_5

JICA Master Plan Study
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(3) Uganda Regression Model

" Uganda regression model was made based on correlation between the GRDP in million
US$ in 1992/1993 and the total demand of seven (7) sample districts. ‘The total demand
of these districts was obtained by the microscopic model mentioned in Chapter 4.2.1.
The basic data of these districts to develop the regression model are shown in Table
4-2-11.

Table 4-2-11 Telephone Demand & GRDP in Sample Districts

No. District Category GRDP Mil.US$ Demand
1 Mpigi Al 111 4,820
2 | Soroti A2 42 1,468
3 Arua B 70 1,785
4 Moroto C 17 669
5 Kabarole D 79 2,003
6 | Rukungiri | . E 41 765
7 Jinija Special 132 3,602

Regression Model analysis

( At 1992/1993

As a result of the analysis, the following regression model was obtained:

(R s’QIjaréd = 0.805°)

' (Total Demand in ‘the District) = -192.819 + 33.45881 x (GRDP)

" The demand in seven (7) sample districts and regression curve are shown in
Figure 4-2-6.

JICA Master Plan Study
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Total Demand of District -

Thousands
w
I

® Rukungi.ri .

8 Mpigi

a Finjn

u Kabafole
8 Arma

Flgure 4-2-6

b) Review of Estimated Demand

0
GRDP ( M;I Us$ ) of Drstrict

100 . 120 : 140-

Regression: Curve for Sample Dlstrlct% -

(correlation between telephone demand and GRDP in each dlstmt)

The future demand of each district in Ugénda was estimated by' the above
regression model. ' ‘

However, GRDP of seven (7) sample districts ranges between US$ 17 mllhon and

US$ 132 million. Therefore, for four (4) dlstrlcts (Kampala, Mpigi, Mukono and
Jinja) of which GRDPs were estimated to be more than US$ 250 million during
the forecast year, the results obtained by the Uganda Regresz,ion Model were
reviewed, through the comparison with the demand forecast results made under
the OUTSIDE PLANT REHABILI'IATION PROJECT in 1988. Table 4-2-12
presents the comparison of these data.

Table 4-2-12

Comparison of Demand Forecasts for 4 Districts

District | Uganda Regression Model REHABILITATION PROJECT
Kampala | 78,424 70,630

Mpigi 10,936 4,290 (Entebbe Exc. )

Mukono 13,765 1,370 (Mukono Exc.)

Jinja 9,976 12,000 (Jinja  Exc.)
Exc. ¢

Exchange

JICA Master Plan Study
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Demands in three districts, i.e., Kampala, Mpigi and Mukono, by Uganda
Regression Model, are larger than those by REHABILITATION PROJECT and,
therefore, considered reasonable. However, demand in Jinja by Uganda
Regression Model is less than the one forecasted by REHABILITATION
PROJECT and, therefore, adjusted by adopting the following regression model:

(Total Demand in The District) = -3949.360 + 57.207 x (GRDP)
Resulis of Demand Forecast

" Table 4-2-13 shows the results of demand forecast obtained by Uganda regression
model. ' '

Table 4-2-13 Results ofVDemand_Forecast
(Uganda regression model)

ITEM \ YEAR

1992/1993{1999/2000|2004/2005|2009/2010
Population (Mil.) 17.51 20.80 | 23.48 26.38
Demand / 100 POP. 0.42 - 0.57 0.70 0.86
Demand - 73,337 1| 117,753 | 163,869 | 226,841

The total demand in the nation in the year 2009/2010 may reach 226,841

Telephone Lines.

~ Figure 4-2-7 shows the results of macroscopic demand forecast.

JICA Raster Plan Study
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4,23 Bvaluation of Results of Demand Forccasi

The results of teléph_o'rie demand forecast obtained by microscopic and macroscopic
methods are summarized in Table 4-2-14.

Table 4-2-14 Summary of Forecasted Telephone Demand

1992/1993

Main Method Model 1999/2000{2004/2005{2009/2010
Macroscopic| ITU(5.6%) 86,721 | 125,951 | 167,080 | 223,727
Similar | B6,721 142,104 | 202,212 287,745
‘Uganda 73,337 117,753 163,869 226,841
Microscopic 73,337 | memmmme | e | e
“|E.C.s. o
+ Waiters| By UPTC - 32,642 | ~-emm—m | mmmmmem | s

Generally, the forecasted demand based on the microscopic method presents more
realistic results compared to the forecast obtained by other methods, and represents
regxonal features. '

_However the microscopic method cannot forecast the future demand, while the
deIOSCOPlC method can forecast the telephone demand for both at present and in the
future, though the latter can output only the total demand in the whole nation.

In this stixdy, therefore, the result of Uganda regression model is considered to be the
- realistic demand, because this model is relating to the result of the microscopic model
for 1992/1993. That is, the macroscopic and microscopic models are to be applied in
‘this Study as fO]loWs:-

a) For demand in each dlstrmt :
- Macroscopxc model’ (Uganda regression model) was used.

b) - For demand in county,
- The demand distribution ratio obtained by Microscopic model was used.

Figure 4-2-8 shows the classification of counties by telephone demand at 2009/2010.
Table 4-2-15 through Table 4-2-18 show the demand in each existing exchange area up
to 2009/2010.

JICA Master Plan Study
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Table 4-2-15

Tablé 4-215 The Result of Demand Forecast up to 2009/2010 (1/4, Cent

ral Region)

KRO| Pegon Dbttt County Exdhangs Nems | £ECa | Wafers] ECs Popuiston Uiban
. : {Hot— Woddng ) Yyarmrsl Lirban - Purat Tetd Fa%ol %) Dacend Demand
1| Cenbal | Kalangeia Bupmba Kalangein 1 204 EY) 1,448 8.1 T 1497 . B
2 ¥ n T 15421 [1dir] T 2
{TOTAL) . N i 20 3 1488 15753; 17,198 as =)
1 Kampaln Yarmpala GG. Kampals Gentnl | 10200) 2Ri] (épid 10577|
o 870) vz ed 2542]
Kawernps (RLLU) 268/ 112 a0 E
Menga (KB} Rl 70 &
Mty (RLU) 1m0 150l ms
Lihowe {RLE) 147 45 184
Kyanbaogo (KB] 215 ) 203
Myu (RLLY 49 44f  Boo)
(YOTAL) L 1606a] 4s51 1994l E13a37
4 Khoga - Kehaga Khoge . 50 - 5554 1437
{TOTALY N 50, ] 2 5 .- 1432
5 Luwiro Borudi Nakarongda 33 BEA7 6503,
& Hatkamy Bomdo 22 ko 57}
Lirario 43 20] BE2
Wobuiscrd 2 13 42
Sub--Tow) 5 74 187) - 28439, 128.310)
T Nakasdcs Ssamuto ) 15 2]
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4.3
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43.2

433

Natinnai'Noh—TelcphOne Services Demand

" Telegraph Service Demand

The telegraph service is usually utilized until the diffusion of the telephone service
reaches a certain degree. Actually, in a number of countries over the world, the

- telegraph service has been absorbed by the introduction of the suitable telephone
‘service. - ' ' ' '

At present in Uganda, the telegraph service is used as a substitute for the telephone
service, especially in rural areas. Customers can use this service through 15 UPTC
offices in Uganda. The number of domestic and internationial messages increased until
1992, However, it suddenly decreased in 1993. This is because the telegraph demand
in the urban area has been transferred to other media, such as tefephone and facsimile.
The demand for telegram messages will rapidly decrease in the urban area, while in
rural areas, it will gradually decrease in line with the expansion of the telephone service
areas in the forecasting years up to 2009/2010.

Telex Service Demand

The historical growth of telex services is described in Chapter 3. 'However, the accurate

'data on the number of waiting applicants is not available. According to UPTC, the

number of waiting applicants is very small, because many large companies, i.e., major
users of this service, tend to use other media, e.g, facsimile, for business
communications. For the above reason and the following the world trend, the demand
of telex will be rapidly decreased in the near future. It seems that the capacity of new

telex exchange replaced at the end of 1993, will be able to cover the telex demand

during the forecasting years up to 2009/2010,

Data Communication Service Demand

" There are a variety of networks over which data communications can be implemented:

- Leased circuits

- PSTN (Public Switched Telephone Network)

- CSPDN (Circuit Switched Public Data Network)
- PSPDN:(Packet Switched Public Data Network)

- ISDN (Integrated Services Digital Network)

JICA Master Plan Siudy | 4- 39
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At present, data communications in Uganda are provided only by leased circuits. For
data communications services, the demand for leased circuits and data communication
services (including packet data and ISDN services) were estimated in this study.

(1)  Leased Circuits

The past' operating data on leased cirézlits_,in Ugéhdé are not well pigeonhaoled and
unavailable as the statistical data for demand forecast. Hence, for estimate of the
future demand, the following regression model presents a correlatlon between main line
-and ]cased circuits densmcs in 64 countrles ; ;

: Ln(LCt/POPt X 100) -6.087 + 1.313 x (MLt/POPt x 100)

_;(R squared == (}8())

- where,
Ln : natural iogarnthmlc operator
I.Ct : ‘the number of leased circuits in period t
POPt : population in penod t
Ml : the number of main lines-i'n period t
The result of the demand forccast for leased c1rcu1ts service up to 2009/2()10 is shown
in Tdblc 4-3-1. : :

Table 4~3-¥]L_- Leased ;:Ci:rcuits -Deﬁand
Year  [1992/1993|1999/2000|200472005|2009/2010

No. of Leased CCT. 28 99 [ ..190 326
The data uscd for the regressmn analy31s of the ledsed circuits demand estimation is

_ shown in Table 4-3-2. '
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Table 4-3-2 Leased Circuits Service of Various Countries
o o “TELEPHONE | TELEPHONE JIN {TELEPHONE| LEASED || LEASED i LN (LEASED
No. | Counirles Population’ LINES ~ |.  LINES LINES /100 POP)| CIRCIKTS | CIRCUITS |  CIRCUITS.
- S joo0poR, o /1I00POR. | /100POP) |
T Austia 7.857.000 3.344.370 4256 3./5098655420 23188 029513 —1.22055504
2| Belglum 10,021,000 4,264,342 4265]  B.75077518494 118,385 1.18117] 0.168505087
3| Denmak 5,167,000 9,002,000 5810} 4.06215566969 165,545]  3.20389| 1.164265719
4| France 57,289,000 30,100,000 5254 3.06158672453 55000|  0.08800] --2.34336054
51 Germany 80,293,000 35,400,000 44,091 3.76619956208 144,000 0.17034| -1.71845424
6| Ireland 3,519,000 1,175,000 3339 | 3.50826147524 11,200 031827 —1.14484817
7| laly 57,103,000 23071000 40,40 |- 3.60888504889 300,000 0.52637 —0,64365027
8| Luxembourg 357,000 196,000 50.65| 992486015219 12,700 328165 1.188347486
8| Norway 4,283,000 2,214,066 51.69| 3.94534667984 43,023 1.00451] 0.004496065
10} Hungary 10,303,000 1,201,133 1253 25282551085 2,127 0.02064| —3.88030767
11| Poland 98,429,000 - 393,800 102] 0.02444560031 1,173 0.00305| ~5.79183201
12| Romania 23.332,000 2,308,747 9.90 | 2.29204533022 10576 0.04533]| —3.09382362
13] Egyp! 55,979,000 2,015,000 3.60| 1.23081276008 753 0.00135] —6.64125176
14} Israel 5,238,000 1,804,000 3443 935390450672 12,480 0238211 —1.43458837
15| Kuwall 1,190,000 597,648 50.22| 3.91646355176 1,600 0.134485| —-2.008523477
16| -Oman 1,640,000 184,188 11.23] 2.41868106951, 1,125 0.08860]  -2.6794983
17| Quter 520,000 . 105010 2019 3.00539895813 250 0.04808| —~3.03495299
18§ Saudl. | 15267,000 1,665,087 1001 2.33980426031 11,135 0.07294| -2.61818543
19| Artb King. 1,985,000 491 549 2471 3.20733453666 4] 0.03172| ~8.45066651
2¢1{ Brunel 268,000 48,107 17.95| 2.83761090215 327 0.42201] - -2.1036119
21| Fuj: 748,000 49,610 6.63 | .1.89195063433 412 0.05508| --2.59906472
22| Fran. Poli 210,000 41,281 1063] 297725305508 436| | 0.20762{ -1.57205038
23| Hongkong 5,709,000 2,613,565 4507| 23.80819088682 54171 093414 —0.06312487 ]
24| India 889,700,000 6,650,000 0.75| -0.2910972866 40,000 0.00450| —~5.40458997
25| Indonasia 184,796,000 1,276,593 0.65 | —0.3608875175 2,266 0.00123| -6.70352144
26| Japan 124,310,000 57,300,000 45,001 3.83069236291 997,000 0.80203| —0.22061277
27 | -Magay 367,000 120,777 3291 3.49375420796 .2,082 056730} —0.56686269
28| Meaysia 18,630,000 2,091,578 11,23 | 2.41831580639 21,385 0.11479] —2 16466854
29] Myanmer 43,466,000 74,779 . 017 | -1.7600270194 77 0.00018| -8.63851397
30| Naxu .8,000 1,180 1475] 2.69124308279 4 0.05000| —2.99573227
31| Nepal . 19,795,600 65298 0.33 | —1.1090530656 20 0.00010]| —9.20003748
32| Papia Newg 3,834,000 " 33875 0.88| —0.1238164584 726 0.01894 -3.966699
33| Singapore 2,792,000 1,101,079 39.44| 367470260821 9.649 0.34559| —1.06246399
34| Solomon 339,000 © 4,850 1.43| 0.35814878356 6|  0.00i77] —6.3682573
.35 SouthKorea 43,863,000 15,593,454 8571 357552033525 316,786 0.72553] ~0.32085969
36| Sri Laka 17,464,000 125,834 072 | —0.3277631342 43 0.00025] 830928188
37| Tawan 20,727,000 10,058,636 48553 3.88216455681 37,366 0.18028| -1.71326109
36| Thalland 56,801,000 | 1,790,000 3.15| 114783187453 17,732 0.03122| —3.46676811
39| Tuvelu 9,500 - 1.26| 0.23361485118 1 0.01053| —4.553567609
40| Arba 66,000 28,000 42421 374771685414 21 0.03182) ~3.4477174 |
. 41} Bohomnas " 264,000 73,710 27.92] 3.%035955804 300 0.11364] —2.17475172 .,
42| Babados 253,000 80005 30.92| 343155555444 1,033 0.30884| -0.919190569
43) Belize 196,000 21,276 10.86 | : 2.38463520364 37| 0.01888| —-3.06978t84
441 Bolivia 7.739.000 185,138 | 293 |  0.87224391966 211 0.00273| —5.90475472
45| Brazlt 151,381,000] 10780512 742} 1.96311040795 5,793 0.00449| 540649226
46| Cayman ls. . 2BOBO} 14,934 5318| 3.97375308944 51 0.18162| -—1.70581704
47| Colombla 33,392,000 2,528,571 - 8.47) 213662547278 23163 0.06034| -2.66577708
. 48| Costaica 3,161:000 | 366,550 11.60| 2.45074325232 9,756 0.20864| ~1.17559105
‘48 }:Dominica 7,471,000 (! 620,610 B8.43| 213148662809 2936| . 0,03930] —3.23656584
50 Mexico 84,439,000 6,751,000 B.00| 2.07883144787 8,792 0.01041| —4.56477226
51| Venezvela 20,184,000 2,304,161 11.42| 2.43499659351 16,201 0.08027| -2.52240234
52] Algeria 26,401,000 883,100 3.34| 1.20745146326 512 0.00194| ~6.24541764
53| Burundi " 5,657,000 10263 0.18| -1.7089336147 3| 0.00008] --9.8446218
54| Dijibouti - 557,000 £,635 1.19| - 017496361384 3 0.00054| --7.52653804
55| Ethiopia 53,845,000 127,041 024 —1.4441847728 49 0.00008] ~0.30462952
56} Kenya . 26,985,000 200,000 | 0.74| —0.2995488825 1,805 0.00669| —5.00730566
57 | Malawi 9,484,000 30,529 0.32] —1.1335142097 61 0.00084| —7.34907268
58| Morocoo . 26,239,000 653,037 . 2,49 .0.91317906995 961 0.00366( —5.60961262
59| Seregd 7,891,000 48,464 0.63] ‘—0.4618146528 o0 000117 | ~6.75058152
60 | . Swaziland 826,000 15418 1.87] 0.6241110705 224 0.02712| —3.60753381
61| Tanzasia . 25,809,000 73011 0.28 | —1.2606082466 728 0.00282| —5.87076259
82| Tunisia 8,413,000 337.062 4,0t | 1.38790366813 739 0.00878| —4.73482058
63| Uganda 17,494,000} . 25,054 0.15| —1.8908198384 415 0.00241] —6.02662234
84} Zimbabwe 9,871,000 §. 127,072 1.2 ©0.25256759652 595 0.00603| 511138013
SCOURCE .
WORLD TELECOM DATABOOK. 199371994 (TELECOM INFORMATION LIMITED)
LN

NATURAL LOGARITHMIC OPERATION
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(2) Data Communication Circuits (Data Terminals):
Usually, data communication services tend to be utilized by large companies and
parastatals (Banks, Airline Companies, Foreign' Companies etc.) in ‘their initial -
installation stage. In consideration of this trend in a number of countries, the study
team conducted the field survey w1th questionnaires and mtemews in the following
busmess categorlcs ' -
Table 4-3-3 Category of Institutions / Organizations
Category ‘ BT | No. of,Sémples
A Bank and Financial Instltutlons 5 Samples
B  Public Service : 4 Samples
C Industries 1 Samples
D Transports "~ 3 ‘Samples
E  Hotels . - 0 samples
F Embassies -5 Samples
G - N.G.O.s 1 Samples
Total - 19 samples
From the collected nineteen (19) questionnaires for new services in Uganda, it has been’
~known that every entity has stand-alone personal computers, and several entities have
some work stations corinected to a host computer Especmily, all banks have evndent
"needs of data communication serv;ces _
From the resuits of the field survey, the study team forecasted the number of the data
~ terminals to be connected’ with the: public data circuits in the future. Preconditions for
the forecast were as described bel()w '
- a) One data termmai is necessary for each. 10 work stations connected to a host
computer in prmmple (e g, in case of 11 statlcms, 2 data tcrmmals)
b) One data terminal is necessary for _eaCh 20 Stand-alone personal computers in
principle (e.g., in case of 21 computérs, 2 data terminals).
¢y T he sum of the above a) and b)is ad]usted based on the number of DEL in each
entity. ' : : ‘
d) For each hotel, an average number of 3 data terminals. is assuméd.
e) For each airling office, it is assumed that every work station requires one data
terminal. As for stand-alone personal computers, b) above is applied.
4- 42 JICA Master Plan Study .
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It can be said that the estimated number of data terminals shows the necessary number
of circuits for data communication.

The results of the field survey for new communications and an average of estimated
data terminal demand per user in each category is shown in Table 4-3-4.

JICA Master Plan Study 4~ 43
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According to the list of parastatal bodies and large companies and embassies, there are
135 large users who are served by a considerable number of telephone lines of UPTC.
The study team categorlzed these entities in user categories and calculated the number
of necessary data terminals at present as shown in Table 4-3-5.

Table 4-3-5 Estimated Number of Data Terminal

Category Number of Average - Number of
' lentities |of Terminal|Data Terminals
‘A ; Bank and financial 15 : 7/users 105
‘B : Public Services - 42 3.5/users 147
C : Industries 27 © 2/users : 54
P : Transports 6 5/users 30
E : Hotel . 5 3/users 15
F : Embassies . 26 : 1/users 24
G : N.G.O.s S 14 . 3/users 42
Total at 1992/1993 1 135 . 147

: T he above tab!e shows that the demand for data commumcatmns circuits (data
terminals) is roughly 147 in Uganda at present. The averdge number of data terminals
per entity is six (6). '

For the demand forecast of data communication circuits in the future, the following
regression model was applied to estimate the number of data users:

Lo(DUY/POPt x 1000) = -4.2347 + 1.2748 x (MLY/POPt x 100) + 115 x ID

(R squared = 0.82)

" where,

“Ln natural loga_rithmid operator
DUt the number of data users in period t -
POPt = : populatlon in period t
MLt : the number of main lines in penod t

ID :  1for Uganda
- 0 for other countries

The_ data used for the regression analysis of data users estimation are shown in Table
- 4-3-6.

" JICA Master Plan Study : _ 4- 45
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The result of demand forecast up to 2009/2010 is shown in Table 4-3-7.

Table 4-3-7 The Number of Forecasted Data Users

Year

1199271993

1999/2000

200472005

2009/2010

No. of Data Users

135

182

241

324

Table 4—3;8_sh0wsl'the dataﬂ communication circuitsdemand up to 2009/2010 in both
modest and optimistic cases. '

Table 4-3-8 The Estimated Data Circuits

Year 1992/1993 1999/2000 | 2004/2005| 200972010
Modest case o o
Data communication cct. 405 546 723 972
Data terminal / entity- 3 '3 3 3
Optimistic case _
Data communication cct. 4905 310 1,446 2,268
DPata terminal / entity: 3 5 6 : 7

" JICA Master Plan Study
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4.3.4

(1

Mobile Cdnin‘iunication' Seﬁli(;e Demand |

Mobile Tele_phone Service (Car-Phone, Handy-Phone)

Mobﬂe tciephone service demand is estlmdted by'the’ regresémn model drawn up, based
on . the number of main telephone lines and mobile telephone line densities in 62
countries. The regression model thamed is as follows: . | :
Ln(MTt/POP_t X 1_000) = -1.6446 + 1.1792 x (MLt/POPt x. 100)

(R squared = O..81')

where,

In T natural logarlthmlc operator

MTt - :  the number of mobile tclephones in perlod t
POPt : ‘population in period t '

MLt : the number of main hnes in penod t

The data used for the regressmn analy31s for the mobile telephone demand estxmate are
shown in Table 4-3 9

 JICA Master Pian Study
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Table 4-3-9 Mobile telephone Service of Various Countries

. B TELEPHONE | TELEPHONE | LN (TELEPHONE | MOBILE MOBILE LN (MOBILE
No Country Population . LINES LINES LINES [ 100 POP) | TELEPHONE| TELEPHONE| TELEPHOME
: JIOOPOP, /1000 POP. | /1000 POP.}
1} Austria 7.857,000 8,384,179 4256 | 8.750986554202 197,014 25.071 3.221865638
2| Belgium 10,021,000 4,264,342 42551 3750775184088 62,995 . 6.20] 1.838372487
3| Cyprus 580,000 290,852 50.15| 3.914056620178 11,920 20.55 | 3.022944837
4| Denmark 5,167,000 3,002,000 58.10 | 4.062156669894 241,758 46.79| 3.845644977
5| Finland 5,033,000 2,742,046 54,48 | 3.957858315269 411957 81.85| 4.404902747
6{ France 57,289,000 30.100,000( 5254 | 3.961586724528 475,000 8.20| 2415206171
7{ Germany 80,203,000 35,400,000 44,09 | . 3.786199562076 1,246,512 15.652| 2.742422086
8] Iceland 251,000 135,558 51.841 3.950049371681 16,454 63.04| 4.14380348
8] treland 3,519,000 71,175,000 33,39 3.508261475245 47,471 13.49| 2.60194214
10| Maly 57,103,000 23,071,000 40,40 | 3.698889948885 408,500 7157 1.96763526
11] Luxembourg .+ 387,000 196,000 5065 | 3.924860152189 873 2.26} 0813510863
12| Norway 4,283,000 2,214,085 51.69 | 3.945346679837 320,702 74.88| 4.315858644
13| Spain 39,085,000 13,752,200 35,20 | 3.563534639292 2,222,400 56.86| 4.04060421
141 UK 57,561,000~ 26.084,000 45.32 | 3,813647030475 1,268,000 22.03] 3.09235088
15| ‘Hungary 10,303,000 1,291,133 12.53 | 2528255198497 26,000 2.52| 0.925661423
16| Poland 38,429,000 §93,800 1.02| .0.02444569031 6,000 0.16| —1.85705291
17| Baharain 531,000 113,100 21.30 | ~3.058680547858 12,000 2260| 3.117899908
18] lsrael 5,239,000 1,804,000 34.43 | 3.5390458967202 37,000 ..7.06| 1.954787272
19| Jordan 3,636,000 272,273 7.49|  2.013335970%11 1,451 0.40( -0.9186312
© 20| Kuwait 1,190,000 597,648 50.22| ' 3.916463551761 55,000 46.22| 3.833379878
21| Oman 1,640,600 | . 184,189 11.23]. 2.41868106951 4,706 2.87| 1.054142048
22 Qutar 520,000 105,010 120.49 | 3.00539695813% 4,204 | 808} 2.08996292
- 23| Saudi - 15,267,000 1,665,987 1091} 2389894250306 15,828 1.04| 0.036086887
24| Turkey 58,584,000 9.471.881 1647 | 2.783036078947 - 61,395 1.05{ 0.045866777
25 Arub King. 1,980,000 491548 24.71) 3.207344536564 48919 2458 3.202533869
26| Australia 17,562,000 8,540,000 4B.63| 3.88419371685% 67,300 3.83] 1.34342276
27| Brunei 268,000 48,107 17.95] 2.887610902146 4,103 15.31] 2.728486712
28| Chira 1,165,888,000] 14,530,000 1.28] 0.251315190894 350,000 0.30( -1.20330515
29t Fuii 748,000 49,610 6.63] 1.891959634327 1,000 1.34| 0.28035230%
30} Hongkong 5,799,000 2,613,565 45.07 | '3.808199886818 255,000 A3.97| 3.783578056
- 31} Indonesia 184,796,000 1,276,593 D089 —0,36988751745 43,000 0.23| -—1.4580524
321" Japan 124,310,000 57,300,000 - 46.09| 3.830692363905 1,766,600 14.21 2.654033628
33| :Laos 4,409,000 - 7,559 0.17| —-1.76349409306 ©100 002 -3.786233
34| Macau . 367,000 120,777 32.91|. 3.493754207955 13,000 _85.42| 3.567342788
36{ Malaysia ' 18,630,000 2,091,578 11.23| 2.418315806388 83,118 © 4.46 1.4954881
36 .Myanmar © 43468000 74,779 0,17 | . —1.76002701938] 1,000 0.02| ~-377197502
37] NweZ 3,481 000 1,524,000 44.07 | 3.785729280104 100,200 28.78) 3.35084858
381 Pakistan 130,129,000 1,116,113 0.86| —0.15350396683 20,000 0.15] —1.87279399
39| Papua Newg 13,834,000 33,875 0.88| —0.12381645642 1,018 0.27] —1.32606873
40| Phillipines 63,609,000 853,887 1.34 0.28445880377 73,000 115 0.137704471
41| Singapora . 2,792,000 1,101,079 39.44 | 3.674702609206 135,000 48.35| 3.878516504
42| South Korea 43,663,000 15,693,454 35.71| 8.575520335254 346,000 7.92| 2.069937714
43| Sri Lanka 17,464,000 125,834 0.72] —0.32776313422 8,000 0.34].-1.06838215
44| Talwan . 20,727,000 10,058,636 48531 3882154556811 450,000 21.71] 3.077810385
45| Argentina 33,070,000) - 3.698,000 11.18 | 2.414335791958 70,000 | 212| 0.749868715
46| Afuba 66,000 28,000 |. 42,42 | 3.747719954137 1,000 1515 2.718100537
47| Bahamas 264,000 73,710 27.92 | 3.329359558043 1,810 6.86| 1.925133021
48| Barbados 259,000 80,085 30.92| 3.431555554442 922 3.66] 1.268717162
49| Bermuda 59,588 38,466 B4.55| '4.167480708704 2,300 38.80| 3.65321019
50| Brazil - 151,381,000 10,780,512 7.12| 1.963110407951 67,500 0.45| ~0.80767224
51|.Canada . 277,337,000 16,300,000 5.88| 1.771101920581 1,165,500 4.20} 1.435672085
52| Cayman Is. 28,080 14,934 53.18 | 3.973753009444 756 26.92| 3.202983797
53}. Chile 18,589,000 1,359,000 9.99 2.30192306053 67.000 4.93| 1.594696359
54| Costarica . . 3,161,000 . 366,580 11,60 2450743252316 3,400 1,081 0.072886998
55| Dominica 7,471,000 629,610 B.43|  2.13148662809 7,190 0.961 —0.03833769
56| Mexico - £4,439,000 6,751,000 8.00|-. 2.078831447856 370,000 4.38{ 1.477473625
57{ Peru 22,454,000 594,213 265 0.973183975914 19,500 0.87] —0.14105431
58| Venezvela 20,184,000 2,304,181 i11.42] 2.434996593514 130,000 6.44| 1.862644239
59| Morocco 26,239,000 - 653,937 .49 0913179069954 © 5,000 0.19] —1.65780894
60| Nigeria 89,666,000 257,691 0.28| -1.24691555624 6,000 S 0.07] —2.70433219
61| S. Africa 32,063,000 "3,524,000 10.99 | 2397064176711 13,500 0.42| ~0.86501303
62| Tunisia 8,413,000 337,062 4.01| 1.387903668129 3,000 0.36| —1.03116584

SOURCE g _ _

WORLD TELECOM DATABOOK 1993/1994 ( TELECOM INFORMATION SERVICES LIMITED }
LN NATURAL LOGARITHMIC OPERATOR :
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The result of the demand forecast for mobile telephone service up to 2009/20'1(} is

. shown in Table 4-3-10.

Table 4«3—10. Mobile Telephone Demand

Year 1992/1993(1999/2000 | 2004/2005]2009/2010

Mobile Tel. Lines 318 999 | 1,810 | 2,958

Radib-Paging Service Demand

. The radlo pagmg service is now becoming popular in many countnes The demand for

radio-paging service is strong}y linked to the diffusion of PCOs (Public Call Offtces)
That is, the radlo-pagmg demand growth will be pessimistic until the PCOs diffusion

~ reaches such a level as to permit the called person to call back to the caller as an
‘response to calling s1gnals The radio-paging semce will be prov;ded in major cities for
business users. :

According to collected mneteen (19) questlonnatres for new semcet. in Uganda, ten
(10) companies have interest in use of the radio-paging services in 1993. Especially,
Uganda E]CCtI’lClty Board which has 3,367 employees in headquarters and 33 branches,
want to use eighty (80) pagmg-termmdls at present Another nine (9) compames or
parastatals replied to our questlonnalres that their executive persons want to use the
radio-paging service. The average number of radio-paging terminals to be used i in these

. entmes is three (3).

Total demand was 107 radlo—pagmg terminals’in the above mentmned 19 entltles The

~ average number of necessary radlo-pagmg terminals per entlty was about_ six ©6)
~ terminals in case of large users served by the telephone service. It can be said that the _
- demand for radio-paging termmals is roughly 756 radio-paging terminals in Uganda at

present.

For the demand forecast for Idle pagmg in the future, the followmg regressmn model
is applled : :

Ln(PGS/POPt x 1000) = -2.5506 + 1.2661 x (MLyPOPt x 100) + 648 x ID

" (R squared = 0.86)

JICA Master Plan Study
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where,

ILn
PGTt
PGPt
MLt
D

natural logarithmic operator _
the number of radio-paging subscribers in period t

population in period t

the number of main lines in period t

1 for Uganda
0 for other countries

The data used for the regfessitm' analysis of the radio-paging demand estimation are
shown in Table 4-3-11.

The result of the demand forecast for radio-paging service up to 2010 is shown in Table

4-3-12.
Table 4-3-12 Radio-Paging Demand
Year |1992/1993|1999/2000|2004/2005|2009/2010
No. of Paging Sub. 756 1,012 1,330 1,797
JICA Master Pian Study 4- 51
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CHAPTER 5 DEVELOPMENT STRATEGIES

Review of Previous Master Plan by ITU

To recover and rehabilitate the telecommunication facilities damaged by civil wars in
1979, UPTC prepared the master plan titled “Telecommumcat;on Development Plan

(1985 -2000)" with the assistance of ITU in 1985.

This master pl_aﬁ covered the period between year 1985 and year 2000, and presented
a project plan with future telephone demand forecast. In this plan, a high growth rate
was assumed for the first years of development to compensate for the deterioration of
the network during the last ten years and the annual growth rate of 10% was assumed
up to year 2000 for all the area switching centers, except for Kampala area switching

- center.. In Kampala, significant investments have already been made and a lower rate

of 8% was used.

" Table 5-1-1 Forecast of Telephone Demand

Year - 1985 1990 1995 2000
Telephone Sets 29,222 69,060 111,223 177,956
Telephone Sets/ 020 | 040 0.56 0.78
100 inhabitants R

Then, another civil war occurred in year 1985 and the nation was destroyed again. The

economic growth was stopped and the facilities were damaged. In consequence, the
demand forecast by the master plan study became quite unrealistic.

Main objectives of the network structure were

- -a national automatic network for direct dialling, including both trunk and local
networks and _

- . evolution of Integrate Dlgltal Network

As the strategy to_wards this end, the rehabilitation of the existing network and the

~ introduction of digital- transmission and switching systems starting with the top of the

network hierarchy (area switching centers) were recommended.

JICA Master Plan Study - | 5.1
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5.2.2

(D

Probiems in Telecommunications
Planning and Construction
Low Telephone Density

In 1993, the telephone main line density is bnly 02 pe.r 100 inhabitants, l'oWEf than the

. average (0.5) of Sub-Saharan countries. Such low density is due to serious damage to

telecommunications facilities caused by the civil wars and the delay of rehabilitation
work. With such poor services, it is difficult to maintain normal economic activities and

-promote the natmnal developmcnt

Ins'ufficient Supply to Mcet Demand

The waiting list for teleplione:connecti'on reaches about 9,000 in 1993, while the number
of existing subscribers is about 24,000 in total. Based on the forecast in this study, the.
total telephone demand is estimated to be about 73,000 subscrlbers in 1993. The
current supply is not sufficient to meet such demand

Unbalanced Facility Pr_ovi_sioh
Capacities of telecommunication’s facilities are not well balanced in each exchange area.

For example, in Kampala, the large capacity (43,000 LU) of switching system had not
been fully utilized (connected lines: 15,000} in the past 5 years due to an old and small

‘capacity Jocal cable network though it has been rehabilitated and expanded now. On

the other hand, in Entebbe, the existing switching system (1,200 LU) is too small in

capacity and canniot be expandcd even though the Ioca] cable network has been

expanded up to 4,800 pairs.

Operation and Maintenance

Poor Service Grade

The existing telecommunication facilities were installed 10 to 20 years ago, and are old-
fashioned and aged. It is difficult to maintain satisfactory service grade with them. For
example, the call completion rate is 30-40% which is by far the lower than the target
value (60%).9 This situation ' invites the loss of ‘revenue, worsening: the financial
conditions of UPTC. | |
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(2) Poor Maintenance

About 30% of the_eﬁisting subscriber lines are damaged and not repaired yet. In daily
maintenance, only 25% of troubles can be remedied within 24 hours while its target is
60%. These problems are mainly caused by the shortdge of materials and transporta-
tion means for maintenance crews. ‘

523 - Management and Organization
(1) Critical Financial Status
On the financial status of UPTC, the foreign exchange losses are a most disturbing
factor to the profit and loss account. Due to this, it is difficult for UPTC management

to keep reasonable financial cbnditions.

In addition to that, key factors of flnancml status were also decreasmg durmg the past
3 years as follows: -

1990/91 1_991/92 1992]93 :

- Profit_[Revenue 58% | 44% 19%
(before forex loss) o
-~ Revenue/Net Assets - N% 57% 55%

- Profit/Net Assets 41% 25% 9%

~The major ré_ason of the above decrease is a large amount of bad debts due to un-
* collected bills. This problem is attributable to the ineffective billing system and
insufficient follow-up actions for cash collection.

(2)  Slow Decision Making (Red Tape)

Due to the complicated functional arrangement, any decision has to be made through
many . departments/divisions.  For example, the payment for local purchase  of

maintenance materials requires approval by gencral managers of three departments, i.e,
TO&M, CS and F&A.

3) Shortagc of Skilled Personnel

At prcsent, the number of higher educated personnel is not so large. The total number
of staff qualified as diploma or higher grade is 251 in UPTC. This accounts for only
10° % of the whole staff. ‘It is difficult for the manager to assign proper persons for
comphcated jobs. .

On the other hand, the vacancy of staff reaches 762. It constitutes about 20% of the
authorized establishment. Chronic delay is observed in a lot of routine works in each
department. |

JICA Master Plan Study ; ' 5-3.
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Insufficient Provision at Nakawa Training School -

The prografn, facilities and instructors are not balanced at the training school of UPTC.
The training materials and furniture are not sufficiently provided even though many
large buildings have been constructed by the World Bank project. The number of
instructors is also short. Therefore, the training program may have to be scaled down.

National Development Policy

Long Term Objecthes

'Accordin'g'to the latest "Rehabilitation 'and Devclopmont Plan" by the Government of

Uganda, the long term objective for the  national development is to achieve an
"independent, integrated and self sustaining economy”.

Movement towards: this objective implies increased emphasis on:
- promotion of inter-sectoral linkages, especially for agro- proccssmg, and the use
-of local mineral resources in manufacturmg,
- efficient import substitution; : :
- efficient and sustained investment in éxport oriented mdustrles, and expansion of
external markets; : T :
- deve]opment of a viable and resilient banking sector as a source of medjum term
investment funds for mdustrlal development as well as the development of active
. capital markets; o : :

- in addition to developing mdlgenous technology, a program to induce inflows of

research and technology;
- rehabilitation, expansion and maintenance of economic: mfrastructure

. Communication Soctor Po]i_cy

Effectlve communications mfrastructurc isa crumal eiement of Govcrnmcnt s medium
term strategy. Objectives in this sub-sector include: :

= restoration and development of post and telecommunications services in both

urban and rural areas;

- promotion of mternatlonal commumcat:ons hnks thh neighboring countrles

JICA Maéter Plan Study
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Basic Concept on Master Flan |

World Trend in Telccnm:ﬁunications

Growth of Téieéommunié'ation Needs -

Formally, telecommunications was for a limited number of special .persons who could

pay high cost for these services. Nowadays, however, telecommunications is for
everybody " as -an infrastructure of socio-economic activities,  like transportation,

“electricity, water supply and housings. The telecommunications is one of essential needs

for the human life. Moreover, telecommunications can support the development of
other sectors in national economy. In most countries, the development of telecommuni-
cations is one of the priority programs. Considering such situation, the average

- investment share of telecommunications increased from 0.3 % to 0.5 % of the national

GDP during the past 5 years.:

Integration of Services -

‘In connection with the change of business and life styles, various kinds of telecommuni-

cations media were developed and became popular. Such development further results

in demand for more advanced services, i.e., integrated services. To cope with such

demand, "ISDN" (Integrated Services Digital Network) was developed. The ISDN can
provides the multi-media telecommumcatlons with simple subscriber lines. This ISDN
is now bemg upgraded from the "narrow band" type to the "wide band" type.

Privatization

In many countries, the public telecommunications services have been opened to the

private investors aiming to providé more convenient services in the competitive
conditions. This trend is predominant in the well-developed countries, followed by the

‘middle-advanced and under-developing countries. The privatization, However, must be

carefully studied considering the situation of common carriers and national economy.
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Devélopmﬂnt Policies in Uganda

Objectives of Development

Objectives of telecommunications deve]opment in Ugcmda to be achleved by the year

2010 are as follows:

a) To prdvide’_ the basic telecommunication services in the whole country for keeping
urgént comrmunication means in times of emergency, such as natural disasters,
sudden illness, accidents, etc., and for improving and rationalizing government’s
administrative services aiming at upgradmg of the welfare of the people of
Uganda : : '

b) To support the national deve}opment focusing the attention on the Government

)

policy of an "indépendent, integrated and self sustaining” economy.
Devclopm'cnt Phases

The' planning period is to be divided into the following three de\}elopment phases:

'Phase—_l-(1995/96;1999/2000) Fl Development of network

UPTC will develop the nationwide telecommunications network to provide the

“basic services for large and middle size towns.  During this stage,. the isolation
problem will be solved on district basis. Advanced services will also be provided
in the capital area.

Phase-2 (2000-2005) : Enhancement of services

UPTC will enhance the telecommunications services in their volume and quality.
‘The automatic network must be expanded to cover 60% of county headquarters
in rural areas. - Advanced services w111 also be. provxded in major cities to support
economic activities.

Phase-3 (2005—2010) : | -Taking-off and self-sﬁstammg
UPTC will take-off achieving the goal of service level and management capability.
The network expansion will be executed by the own budget and bank credits. The
automatic telephone network must be expanded to cover all counties (163
locations) to provide the basic telecommunications services. '

JICA Master Plan Study
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(3 Supply Policy -

The fo]loWing supply policies are proposed for the provision of telecommunications
services: : '

“a) To reach the Sub-Saharan level in 2004/05.
b)  To fill 70% of demand in 2009/10.
¢)  To invest 0.5% of GDP every year.

In items b) and c¢), average figures in similar countries are applied as guidelines for
Uganda. '

(4 Management Policy
The following management policies are propoéed for UPTC:
a)  Improving customer satisfaction

b) Effective and efficient operation
¢) ~ Commercial basis management

JICA Master Plan Study | . 5-7
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