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'CHAPTER 10 cosr ESTIMATIQN

10,1 Basic Technique to Estimate Projet:t Cost

In Tanzanla, a series of nansmissmn/substatlon projects have been camed out by the
Japanese government (see Table 10.1). Concemmg the costs calculation of those projects,
 detailed data have been accumulated and the accuracy of cost estimation has been confirmed
~ at the time of settlemcnt of the actual pleeCt costs. Therefore, in the present cost estimation
" too, we used the same techmque as used in the detail design of the Dar es Salaam Power
Supply Expansmn Project that is the most fecent project similar to the projects 1ncluded in the :
present maste1 plan in terms of the voltage class and scale of equlpment

_ ia_ble 10.1 Transmlssmn/substatmn pro;ects camed out in I‘anzama

| No. | Period |~ . Name of Projects - 7 Remark
1 1983- Kilimanjaro Region Transmission and ' o
1984 Dlstrzbutlon Network Project (OLCF
. RS Loan) : .
2 | 1986 - {The PmJect for the Remfotcement of ~ Supply of Equlpment and
: - Electric Power D_1str_1but10n Network in Materlals L
R Dar es Salaam (Grant Aid) . '
.13 | 1987 | The Project for the Reinforcement of Phase 1, Phase 2
- | Eléctric Power Distribution Network'in | = .
, | Dares Salaam (Grant Aid) - R |
4 1991 | The Project for the Reinforcement of | Phase 3
' Eléctric Power Distribution Network in -
N _| Dar es Salaam (Grant Aid) ]
5 | 1996- Kilimanjaro Electrification
1997 - Project(Grant Aid) : o _ o
6 | 1997- Dar es Salaam Power Supply Expanmon Japancse Portion Phase 1
' 1998 - . | Project (Grant Aid) - Expansion of Ilala  S/S,
o | Construction of Kariakoo S/S
Mbagala S/S 132kV Ubungou
C : - - IlalaT/L '
7 1998- Dar es Salaam Powe1 Supply Expansion | Japanese Portion _Phase 2
1999 Project (Grant Ald) _ Construction -~ of  132kV
o _ Ubungo-FZ I T/L, Expansion
of EZII1 S/S :

In the present study too, prc)jec’c costs were est;matcd twice—at the stage of review of
the master plan (during estimation of project costs in Case-A and Case-B) and at the stage of
detail design (during estimation of project costs in Case-B’). The techniques used to estimate
the prOJect costs are basu:aity the same. :

10.2 Condltlons for Cost Estlmat:on |

10_.2.1 Work Type/Period and Terms of _Payment

' For the purpose of cost estimation, it was assumed that the contents and periods of
the works planned in the present master plan were as shown below, that the cost of the 132
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kV transmissmn lme construction work was to be pald in annual 1nstallments by piecework,
and th‘lt the cost of cach of the other works was to be paid in lump swm upon oompletron

Fable 10.2 Work Type/Peuod : . R
Type - ' ' - . Period

5ubstation construction / oxp’msmn / rehabllltatlon work 18 months
(Primary Substation) . o (24 month) =
132kV T/L eonstrucnon / cxpansmn work .~ - - . . |12 months
(Construction of ijro Kiyungi 132kVT/L) ' | (24 months)
33kV T/L construction / expansion work L 12 months
Distribution line work . - . : - | 6 months

10 2 '2 Methods of Work Execution |
Method of each constructlon work is assumed as below

| lable 10. 3 Methods of Constructlon ka .
Type = B . Method

1/L Construction - - [ 132kV T, / L Constructed by Contractors
S | 33kV T/L. Constructed by TANI*QCO
- | S/S Construction .| Constructed by Contractors
: Dlslnbutlon Consnuction Constmcted by TANI:.SCO

:1 0. 2 3 Pomt of Reference T:me of Cost Estlmatlon

o “The unit costs of materlals labor etc used for the present pI‘O_]eCt cost est1manon
- shall be those as of September 30, 2001 when the 3rd field 1nvest1gatlon was completed

10 2 4 Exchange Rates

"[he eurrenoy used in the Republlc of Tanzarna is lanzanla slnllmg (Fsh) During the
petiod of the present study too, the exchange rate of Tsh to the 1.8. dollar has been
declining as shown in Table 10. 4 :

Tab]e 10.4 Change in'exchangelate of Tsh to the U.S. dollar

Date __Exchange Rate Tshs/US $
2001 Jan2 . o 803.28
2001 Jul 2 ' : . 88776
2002 Jan 2 ' ' ' 916.04
2002 Jul2 946.04

Source: Bank of Tanzania Web Site

The exchange rates between Tsh US$ and Japanese yen in the present cost
estimation are those which were prevalhng during the 3rd field investigation. "Ihus
Tsh/US$ 900.00; JPY/US& = 130.00; Tsh/JPY = 6.92

10.2.5 Infiatlon Rates -

In the present pro;ect cost estimation, inflation rates in Japan and Tanzama were left
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out of considéfatlon
10 3 Pro_qect Cost Composstlon
‘10 3.1 COI‘I‘lpOSltIOH
_ Fhe prOJcct cost composmon in the present cost estimation was assumed to be the -
' same as used in the previous detail design, and the individual cost items were estimated in
‘both" domestic currency and f01c1gn cuxrcncy bmcrgency cxpcnscs were left out of

- "con31dcraucn

Table 10 5 P10Jcct Cost Composmcn

Ttem ... L Contents
1 Equipment & Matcuals Ccst of cquxpmcnl and materials
‘Construction & ° -} Construction works, mstalhtmn works archltcctul al wmks,
Installation - 9;3 s ehvil works ' - 3 .
- | Construction bqulpment Hiring cost of ccnstructual machmery vclnclc tcmpomry
“land Tools T facilities
i Packmg & Shlppmg . Export packmg, shlpmcnt ovo1scafdomcst1c tmnspcrtatxon
' { pott charge, insurance cost e S :
Supclwsmg & LR Dlspatchmg cost of engmccrs ﬁcld expense admmlstration
Administration : b
anmccrmg s Dctalled dcmgn tcndcr documcnts prcparatlon

10 3 2 Concept of Each Indwldual Cost Estlmat|on ltem

' __(1) Equment and Matersals Cost | :
' From the results of the detail design, quantltles of dcv1ccs and materials required
for transmission line, substation, and distribution line, respectively, were obtained. The
'total cost of eqmpmcnt and matcnals was calculated by using thosc quantities and unit
- prices.’ o o

- '(2)'Con'struction and Installation Work Cost
© From the results of the detail design, the amount of construction work required was
obtained. Then, the: cost of construction work was calculated based on the results of cost
. -cstlmatlon in the prewous detail demgn

_ (3) Constructlon Equspment and Tools Cost
L The total cost of construction equipment and tools was calculated by using the ratio
_ _of the cost of construction equipment/tools to the cost of materials/construction work in
- the previous detail design. Namely, thc rat1o was 4% for transmission/distribution llns
work and S% for substatlon work

. (4) Packlng & Sh]ppmg Cost _

. “The cost of packing and shipping was calculated by using thc ratio of the cost of
‘packing and shipping to the cost of materials/construction work in the previous detail

“design. Namely, the ratio was 15% for {ransmission line work, substation work, and -
d1str1butlon l1ne wortk, rcspectwcly
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(5) Superwsmg & Admmmtratlon Cost o S
~ The supervising and administration cost was calculated by using the ratio of the
supcrwsmg and administration cost to the cost of materials/construction work in the -
previous detail design. Namely, the ratio was 20% for transmfssmn lme work qubstaﬂon
~work, and drstrlbutlon line w01k 1espect1vely ' o

(6) Engineermg Cost - o : : : : |
The cngmccl ing (,ost was' assumed o be 7% of the matenais/constnuctlon work

" cost that ratio is used for cost “estimation -of other transmission line, subslauon and
distribution’ lmc pro;ects overseas as the engmeermg portlon to dnect constructlon cost in
general . . o _ .

”10330&MCost

o In economlc evaluatlon of the pmject cons1dcrat10n must be given not oniy to the
project cost but also to the cost of O & M required of the transmission line, substation, and
~ distribution line constructed The concept of O & M cost of each md1v1dual facﬂxty is as
: follows : :

(1) Transmsssmn Lmes Lo :
© It was assumed that the cost of O & M eqmvalcnt to 07% of the cost of L
~ construction in both domestic currcncy and foreign currenoy would be incurred i in each .
- of the years foilowmg the year in whxch the equlpment is put into operatlon '

(2) Substatlons o

It was assumed that the cost of 0 & M equwalent to 10% ot the cost of o

_' construction in both domestic t,urrency and foreign currency ‘would be incurred in each: o
of the years followmg the year in whxch the equlpment is put 1nto operatlon '

(3) Distnbuttcn _ : ' S o :

It was assumed that the cost of 0 & M cqmvalent to 15% of the cost’ of o
construction in both domestic currency and foreign cutrency would be incurred i in each
of the years in which the eqtupment is put into operation. Besides- O & M, 1.0% of
administration cost and 1.0% of rcpa1r cost are consxdered Ail costs are classified into -
local currency portion. =

10 4 Results of Cost Estlmatlon
10.4.1 Dar es Salaam .

- The master plan project costs in the Dar es Salaam region are shown in Table 10.6 -
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(1) Transmlss;on Lines - ..
Table 10.6 Project Cost - Transmission Lines (Dar os Salaam CaseﬁB ) Unit:1 000UD$

[ Transmisslon Line | 2003 | 3003 | 2004 ] 2005 | 2006 ] 2007 [ 2008 ] 2009 | 2010 | Total
Equlpmenl, Material .

Foreign Currency. | 957] = 474 6933| &3] 186 3t 0 264 41 16229

Local Currfency | o] e 0 ¢ 0] 0] 0 0 o|0
Construction, Insiallation - - - ) ) o - :

Foreign Cuprency [ -~ O] 0] 0} [} O] a] 0} 0] o] - o0

Local Currency - | 89| 48| G06) 2273 |  109| "3 S )
Packing, Shipping o . : : R S

ForeignCureency |~ [~ 71 1040 1011] 118] 5] 0] 4o] 6| 2251

Local Currency | A T T | o 0} 4] IET
SV and Adninisteation - - i - i

Forcign Currency - [ - os] 1387 1349'.“ J§1’,,,V 6} 0] 53] 8] 3054

Local Cureency . | - 1"~ 710 181 454 22| - 1] [ 5 I &M
Consteuction Equipiment and Tools L ) . L :

- Foreign Cursency | 1 as] em] zio] 3] 1] - o7 ] 2] sll

Local Currency | - |~ 2| 36| 81§ 1] o] of 1] 6| 133
|Engineering - . T : . : : o

TForeign Currency | [ 33] 485] M) 58] 2] 0] 18] 3] 1069

Local Cureency . | - | 3|7 63 159 £] [} 6] 2] o 236
Sub Total (wjo O & M} - : - -

Foreign Currency 957 692 10122 [ 9845} 1148 451 0 385 50| 23254 o

“Tocal Currency TR 70| B3|TTAET 6| 4T o 41 G S009{o&M

o T— ; - . o : alter

O&M . I - - . - L2011

Foreign Currency | [ 59T 106 101} ail] . R 113!_ ggg 114|

Local Curreney | 71 23 240 W Al 128 24
Sub Total (w/ D & M) . 2o . oo s :

Foreign Currércy. 957 699 | 10132| 9903] 1253] 157 r| 497 - 173 23883

Local Cumncy 89 70| 1324 | 53| i82{ 28 24 &5 |G TSI

. ( ) Substatlons R : 4 : _
Table 10.7 Project Cost - Substations (Dar es Saiaam Ca‘;e B’) Unit:1 OOOUD$

[Substation .~ ] 2002 | 2003 | 2004 [ 2005 | 2006 ; 2007 | 2008 | 2000 | 2010 | Total
Eqmpment, Material

Toreign Currency | 1290| 3304} 23534 19735 | ,5545; 324?| 801] 875] 2109] 58491

Local Cuirrency | 0| - 0} 0| B T ) i""d'l 0|""'"”6’|‘” ]
Construction, Installation . B : ’ -
“ForeignCurrency | 0] el o] - o] of o] o] 0] o] 0

Local Cusrency .- | 194| 4961 3538] 2660] 832| 487 10| 13| 316] 87
Packing, Shipping . . ’ - T g )

Foreign Cursency | - | 496] "35381 2660] 832] 487] 120] 1317 316]- 8580

- | _Local Currency | {1 s 399 1as| 0 73] 18] 201 - 47| 1287

SV aid Administration : - : : : - -

Foreign Currency - | - | 661 4707] 3547] 1109] 649 160 175]  422] 11440

Loeal Currency - | I 99l "708] 5321 16| 97| 24| | 63| 176
Construciion Equipment and Tools - ) ) - : '

Foreign Currency | I 1e5] 079 887l 277 162] 40] 441 1b5] 2860

Tocal Curcency | -+ 25| 177 133}  #2] " 2d] 6l 7] 16| 429
Engineering v - i : .

Foreign Currency | [ 231] w651 1241} 388 227 56% 61| [48] 4004

Locat Currcncy “'I | 35] _248|  1m6| 58| 34| g 9] 33| 601
Sub Total (wie G & M) - - : . : : . : :

Foreign Currency 12001 4857 34665 | 26070 8153| 47731 1177] 1286] 3100] 85375

LocalCuncncy 194 729 sa01| T3S0 1223 76| 176 193] - d6S| 12807] 0 &M

: : : after

0 &M - ' : : : - §oon

Foreign Currency | [T Ta6] 282] 4597 515)  s47] 355 . s64] 2980f 585

Local Currency | | R - 771 82y - 83| 85| 447 851
Sub Total (w/ O & M) ' : e
_ Foreign Currency 12007 "4870] 34714 26352 8612] 5288 1725] 1841 3664] 88356

Local Currency 194 731 5208| 39s2| 12927 793 258] 276 3491 13254
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(3) Dlstnbutaon System - . . |
'1“”108PmﬁdChM-DmmMmmNWMmMDMcﬂhMMnCﬁeB)Umt]WMUD$-

Distribution . . j 2002 | 2003 [2004 | 2005 | 2006 ; 2007 } 2008 | 2009 | 2010 | Tota]
Equipment, Material
_ Foreign Cureency |

596 JZ,92| 20457 smi 1902] mzl. .187} _920 22_8__3;1;9_

) X DO Y A Y ) ) I

Local Currency 0 0
Constreuetlon, Installation

- Torcign Cerseney ;71‘2_5_1 Jsol‘ 8661 15227 560 6z ] 551 270 !_" 67 4537

Local Currency q gl as| AT AT a3 i &[” 1 93
Packing, Shipphug . . oL - i . .
Forcign Currency | 106 258 572] 10051 369| - d424]  36] - 139 - 44| 9995
“ocal Currency | T 3] SR 2|’ 2 T OL i4
SV aund Administeation - R » . .
Forcign Currency | 1541 3341 762 ] 1340| T 4921 ses| - 4BT - 238] E
Tocal Currency - | -~ t| .. 2| 4] 2] 3) 0f 1| o] 19
f)qnslrucl_ion‘qu iy t and ‘Uoels C L e i R
Poreign Currency | - 317 67] 1527 268] ] R ] 4] "1z 709
malcmcnéf"'"l o o] 1} T I R 6 0] - 4
Enginecring ' L R i

54 Ti7] . 967| - 468 ] ~ 192] 198 . 17] . 8] - 2t| 71398
“of - 1] T il o 0} 0

Sub Total (w/o O & M} - - c . . - - R
_Foreign Currency ' [ 1326 2441 - 55647 9782| 3595, 4123 353 1737} 431 ] 29152

LoC'llCuncncy B RS 45| 16 14 19 1| 13é]oamM

. : § after
&M - R ‘ R N L - ] : 2011
Forclgn(_‘urrency I 0 0] of © 0] q! Y of - ol —of o] - o]
TLocal Curiency | 22 86| 20| - 453|540

638 o647 689 | 699 3997] 695

Sk Tofal (W] O & M) - — : 3 T :
[ Foreign Curiency | 11267 2441| 55641 9782 3585] 4173] . 353 1737 431 20152
Local Currency 33 97 245 499 530 657 648 697 700 4133

4) Totat Cost in Dar es Sa!aam _ : : R
Table 10.9 Pro;ect Cost - Total(Dar es Salaain Case-B’ ) Umt 1, OOOUD$

Suimmary - - -] 2002 _]. 2003 fzoo«t ] 2005 ] 2006 | 2007-.] 2008 ] 2009 | 2010 | Total

Grand Total (w/o O & M) : - - aS
Foreign Cureency 357317950 50355 | 43697 | 12895 041 1531] 2409 3591137781 :
Locat Carrency 280 | 8L1| 6550 72w ] 1EGR| 739 | 178) T 24z] Twiz| 199s3joam
] . . : R . c C | s after

0 & M N S — - ——— ~ 1 2011
Foreign Curreficy 0 b3 SGJ 340 565 626] - 659] -667] - 697] 3600] ' 657
Lacal Cusrency 27 B8 227| T s03] 832|740 53| d96| g08| asiz) . 808]-

Grand Tols) (w/ O & M) : R

__Foreign Curcency | 33731 80107 50411] 46038 _}?:’i‘“‘f 9567 2189 4076 | 4268 141350

Local Currency 316 890 6777F 1776 2030[ l479| 931 1038|1279 | 22524]
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10 4 2 Arusha Kllimanjaro

The ma*;ter plan pr()]ect costs in thc Aruslm thmanjalo are qhown in Table 10 l() .
3. -
(1) Transmmsnon Lmes L - S
Table 10.10 Project Cost - 'Ir'msrmssmn Lines (Arusha Klllmanjaro Case-B") Unit: 1,000UD$

Transmission Line .| 2002 2003 {2004 | 2005 | 2006 ?001 12008 ] 2009 72018 | Total
Equipment; Matexial L
Foreign Currency | 1215 | B 3;20| 526‘7[ 54511 154} 0| 0f 0] 15207
Local Cirrepcy ~ |~ 0] 0] o] ob o o 0] 0] [
- [Construction, Instaliation - I ] ] I
Forcign Curccncy | - 01 0 03 - o] 0] 0] 0f o] of o
“TocalCumgney | . 126{ 0] 325] 16%4| 13| 1§ ol [ 0] 38M
Packing, Shipping .- - - - o C '
ForeignCurgency | - | | 468 70| 8IS[ 23] 0] - o[ o] 2099
Local Cwrrency | | | 49| 354|257} 2] ol [ I 7
SV and Adiinistration : L . e B .
Foreign Currency |- 1 e24[ 10531 10907 7 311 0 0} of 2798
Local Curreacy -~ | U a5 330 343 3} [ ) 0f 750
Constroction Equipent and Tools . L : L
Foreign Currency | S| 1s] oAl 8] s 0} 0] 0] 560
“LocalCurfency |- 1 713 - &8 69 1 0] g 0 150
Engineering : DL . C ey I - :
‘Foreign Currency | N 28] 3691 382§ a1 0] o] o] - 91
mcan:urrency b N T R Y o ol 0| 262
SubToial(wloO&M) R : - : . S
Foreign Currency 12157 01 74555 7690 7958 2251 0] Y . 0| 21643
LocarCunm?f NI AN AN ] [1 0 5508 0&M
— " T D - B after
O&M R X . I : X DA R - e B S 20“.
Foreign Curtency | - [ o] o[ 30 371 “los[ 1061 106| 166] s09] 106
Local Curtency . - | [T Ty 4 Tl 27] : 21|"”Ti'7‘ 7
Sub Total W/ O & M) - ¢ o - - N
Foreign Curiency 1215] T 9§ 4sed|. 7720 7995] 330 106 106] 06| 22152
"Local Cuucncy 126 |k 475 | 3476|2508 50 -2l 27 27| 5715

2) Substanons )
Table 10.11 Pm]ect Cost - Substat;ons (Arusha, thmanjaro Casa—B ) Umt 1 000UD$

E;hstamn : [ 2002 -] 2003 | 2004 | 2005 | 2006 | 2007 | 2608 [ 2009 2010 | Total-
Equipment, Riater il
“Forcign Curréncy | [ 1252| 152921 3050| 5310[ 846| 1136{ 13s§ 0[27034
Local Currency - | [ 0] 0y o] 0|70 0 0] [ 0
Construction, Instailation : . R i : -
Foreign Currency ] - | of o]~ o o7 - 0f 0j_ O] of 0
| LocalCutrency | - | - 188F 2203] 459] 797 1261  169] - 21| 0l 3963
Packing, Shipping : : E o S - :
Foreign Currency | - | 188} 22‘)4r 450 997 127} 3700 20 0] 4055
Local Curfency | - - | ~ 28] 330 69[ R0 19y [ 3 0 5u4
SY and Administration R E . - B ; —
ForeignCurrency | -~ | - 250] 3058]  &12] - 1062! 169 227] 2§ o] 5407
Local Currency - | DRI AR 159] FIED 4f o] 793
Construciion Equipment anrl Tools o ’ R i :
- Foreign Currency | T 637 765] 1531 266 2] 571 71 o] i3
" Tocal Currenéy | {8 1w} - 23] 40| &] 8! 1 0f 198
@E\g'meering : : S : ) - : :
Foreign Currercy | [ 887 1o70[ 214] 372177507 " 80] o] o] 1892
analCuncncy { |3 s 32| 56 9} 121 A o] 277
SuhTBtal(wfo()&M) L - T :
Foreign Currency 0] 1BM0T 22479] 4498 780G] 1244 1670] 203 o] 39740f .
" Local Currency 01 276 3WE] eds| 12| Q85| 4% 31‘;"’”’*0' s826jo&aM
R ’ after
O&M - - : : - - Jeon
Foreign Currency |- I I 13] Eﬁsld”!%i 2491 2581 2697  270] 1420 7w
local Currency | i I 201 5§ 38] 39 40 I 208 0]
Sub Tolal (w/O & M) - ; - .
_ Fareign Currency 0] 1840] 22402] d664] 8002] 14937 1923] 472 270] 41160
" Local Cuirency CTOT A 330|696 120G T 222 TAEG) ol 40| 6033
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(3) D:stnbution System . ' ' S
Table 10.12 Project Cost - Distribution Systcm(Arusha Klllman]am Case- B )Umt 1 OOOUD‘B

Bistributton [ 2002 1 2003 T 2004 ; 2005 § 2006 | 2007 ‘[ 2008 } 2009 | 2010 | Total
Equipmeat, Material ) e
Foreign Cureency 263 ] 3351‘{ 743} 1365 | 279_| 808 803{ 480 al oy
Loca] Currency 0] a| o] 0] 6] 0| 0] 0} of - 0
Construction, Enstallation : - : L L -
Foreign Currency | - 77| 986 219 401 - 82] 237] 237 1dI- .Wl ‘2330
Local Currency | I 8] 2] 5] 5 3
Packlitg, Shipping L T v iy S B
Forcign Cutrency | 5k - 651 144 265] - S4[. U57] 157 P2 Y 1572
“Local Currepey | - 0| -3 1 1§ o). 1] 1 0] of . 7
‘[SV and Administration ' R . - o L
_ Poreign Currency 687 " B67] 1921 3531 T2 2067 2087 1A 0] 2096
Local Curency o T T P O Y A Y e a0
Construction Equipment and Tools - RN L - L .
Foreign Currency - | 14] 173 38| Y T ] R A - R T
Local Cureency . | 6] - 1| o o o Te] 0] o] o -2
. ﬁnglneering S I R L : o L
Foreign Curzency | 24 | 304[ 67 vaq] - 25| [T a3 [
Local Cureney | 0] 14 o] o] 0] [0 [i}] of .3
Sub Total (w/o O & M) .. I L SRR L
Toreign Cutrency 4991 6332 ] 1405] 25781 527] 1526] 1526 907 [ 15295 s
T.ocal Currency 3 79 [ 1z 3 1 N zjoaM
e I L R : IR IR ] | after -
D&M T T L N R OV
“ForeignCureency | 0] <~ 0] @] - -0f o] . ' 0 [} ] )
Local Cumrency |~ 12| 164 197|259 272 | 367]  367| zm| 367
Sub Tolal WO & M)~ - -~ - R R
Foreipn Cutrency 499 6332} 1405F 2578 s27] 1834 1526 907 0] 15299
Local Cutm:icy 15| 193} - 2031 2711 " 275|  316| 352| A7k | 367] 2363

(4) Tota| Cost in Arusha K:Ilmanjaro e A e .
Table 10.13 Project Cost - Total(Arusha, Kilimanjaro Case-B?) Unit:1,000UD$

{Summary [ 2002 |'2003 | 2004 [ 2005 | 2006 | 2007 | 2008 1 2009 12010 {Tolal
Grand Total (w/o O & M) : s -

Foreign Currency 1714 | 81721 28439} 14766| 16291 2004 3196 1110 -0 .76683 -
Local Currency 129 3061 3R 3160 3675 2161 ..256| . 35 O] 114950 0&'M
. R - T PR - e o afler
O&M B BE : . I - o E 201
Foreign Cutrency ] 9] 21 196 233§ 3551 3643 375 3771 1929 377
Local Currency 12 165 200 286 304 72 4103 433 434 2616 434

Grand Total {wf O & M) o : : : L
Forelgn Currency | 714 RIS 28460 [ 14962] 16524 | 3335] 3580 14851  377] 78611
Local Curlcm:y |~ i4r | 470]' 3919 3446 3980 |  SEE| 666 | 459§ 4371 11t

(Thc cost of Mbcm S/8 rehabllltatlon camcd out by TANESCO consiructmn of'
Tandika S/S and Magomeni $/S supported by KIW, rehablhtation of Ubiingo S/S financed
by Slda construction of Monduli S/S financed by AfDB are mcluded in thc Pro;cct Cost)
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__CHAPTER 1 FINANCIAL SITUAT!ON AND PROBLEMS OF TANE’SCO'

CHAPTER 11 FINANCIAL SITUATION AND
PROBLEMS OF TANESCO

T hc, Study Team assigned Deloitte & Touche Lid., .» & local consultmg ﬁrm for the
detail study of financial situation and problems of TANESCO, and the local consulting firm
‘conducted the study under who]ehearted cooperanon of "IANLbCO The lesults of study are
-summarlzed below. :

'_11 1 AnaIySIs of Fmancual Sltuatlon of TANESCO

The electrlc utlllty mduetry, which is a typlcal capitai mtenswe 1nd11<:try, tequn'ee large

- _amounts of funds for construction of various types of facilities, including power stations. In

many of the developing countries, “the funds required for oonstluctlon of those facilities arc
mostly borrowed from. industrializéd countries. [n many cases, therefore, the repayment of

-~ 'principal and intetest of the loan is a great financial burden on the management of the electric

utility busmess Besides, since the electrlclty charges are paid in domestic curtency, whereas
the loans “are repaid in foreign currency, the exchange loss has a mgnlﬁcam effect on the
profitability. ‘On the other hand, since electricity is a part of the fundamental social
infrastructure, the tariff rates are. nom1ally kept low to promote the improvement of national
welfare, development of economy, etc. Therefore, in many countries, the government is
“providing subsidies to electric utxllty lndustry, or the electric utility business is owned by the
. govemment State- owned enterpnses are often criticized as holding superﬂuous personnel and
* lacking in strong cost consciousness. In many of the countries in Southeast Africa,
" hydropower is the principal source: of electricity. This ‘means that in the dry years,
hydroelectric power is undersupplied, making it necessary to inerease the operating hours of
~thermal power stations, which generate clectricity at higher cost than hydropower stations.
TANESCO have abovementioned situation and/or problems, except that the Tanzanian
government does not grant any direct subsidies to TANESCO. The following section
" describes current situation and problems of TANESCO analyzed from its financial statements.

11 1.4 lneome Statements

o "lable 11 1 shows income statements of 'lANESCO from 19)4 to 2000 (ﬁgures for
2000 are unaudited ones). As is evident from the table, operatmg profit of TANESCO
‘widely varies from year to year. One reason for this is that since TANESCO depends on

= hydropower plants much more than on thermal power plants, which are higher in operating
' expense the generation cost fluctuated markedly according to hydrological conditions. In
~ comparing generation costs in good hydrological year (1998) and in bad hydrological year
- (1997), generation cost in 1998 was less than half of that in 1997. Looking at gross profit
ratio and EBITDA (carning before interest, tax, depreciation and amortlzatlon)-—the
indexes of profit, they are much larger i in 1998 than in 1997.
Concemmg profit before tax, it was negatwe in all the years under r rev1ew except
 1997. The major reason for the above situation is that an increase in tariff has not kept pace
with increase in generation cost caused by the change of fuel price, the depreelatlon of the
- Tanzanian shilling, etc, The last major tariff increase precedmg the May 2002 revision was
took place in November 1995, and financial situation in 1996 was improved significantly
compared with prev;ous year. Desplte the fact that it was a dry year, financial proﬁtabmty
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in 1997 was po‘;ltwe becausc tanff mcrcase took place in 1995 cffccted favorably and the
exch’mgc 109% was not accouutcd : .

lablell I Profit and Loss Sntemem ofTANESCO " (Unit: TSch. Bn)

1904 | 1905 {996 (997 | - 1998 | . 1999 | . 2000
S:glcsofEI\crg;'" S 6369 | 85.14 | 11002 10677 | 11757 | 12420 | * 13077
Cost of sales . _ ) C _
.Gl.cnprati0:1 &Transmission | 2001 2585 | 2184 '_:3_3.05 1700 | 2833 | 5135
Distibution | as| o ae| Cem| o a2| asr| eas|  iom
Depreciation L o ' 10.94 2525 5 3294 35[9 _ 3§.§3 4162 | 3878
Tt - . | 37| ss70|  ssso| 7745 | 6190|934 | 10054
{oossprosit | as00|  a0aa | si23 | 2932| sser| 4o | 3023
-Opc_ra.ting ifxpcnses C | 30.56 :_' 57.96 . 55.77 : '%l 47 : 7(5.65 B 52.06 : 41.33 .
Operating Profit S| ares| ansas| Adst| azia| awss| A270| Arnis
Noﬁ_—bpe.ratin;g Im.:on_mr T 086 : _. 2.02 —'_1.16_ S 5.24' : l.éS' '_l..93 _: ‘ 1.52
[’roﬁl before qbllorﬁlal items A;(_).S() " A26.44 Aj.38 _ 309 :Al_:3.73 A2.5;l7 A924
Hems of Abnormal Size Casf R Rt IR E
Profit before tax | asiz| a2t Asss| 309 | Awszs| A7 Ao
Préyi.si.('mforTaxl . ool s oz UETE I __'0.54 . os8|
Profitafer Twe - | AGG| 2665 | A6 | 309| Al4z3| A2s68| Aoz
EBITDA - 2058 | 3350 | 5608 | - 44.48 -"-'“‘53.63 5698 3080
Ratios 7 . o o
GrossProfit Ratio | 4537% | 34.57% | 4656% | 2747% | 4735% | 3620% | 25.11%
OpcmtingPrﬁﬁtRatio : - - : -1 - - - - Do
PBT/Sales (%) L - S T Y77 IR S
PAT/Sles (%) - EREN R 200% | .| I
EBITDA/sales 3231% | 3935% | . 5097 | 4L66% | 4987% | 47.43% | 23.55%

Source: Deloﬁte & Iouche

1. 1 2 Balance Sheets

"lable 11.2 shows 'IANE.‘;CO’S balancc sheets from 1994 to 2000 These balance
sheets reveal three important facts: TANESCO has huge amounts of account receivable;
TANESCOQ’s paid up capital was mcreased dramaucaliy in 1999 and TANESCO has large
amounts of debts.
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. T’lble 11.2 Bahncc Sheet of FANFSCO

(Unit: TSch. Bny

1994 | -~ 1995 1996 1997 | 1998 1999 2000
ASSETS
(‘url ent Asscts o _ : _
Cash and Bank Bahncc 5.48 5.10 8.15 9.59 20.95 13.32 12,89
Prcpaymcnlsan(l Deposits 2.01 0.83 1.63 0.52 0.93 2.19 LTS
Debtors and Advances 3980 6253 |  867U| 9346 | 1327 | 14294 170.55
Stock and Stores ' 10.21 . 8.69 - 11.00 13,78 17.96 30.32 24.36
Taxation 047 0.69 - 1.34 3.34 520 8.68 11.26
Total 5797 |- 7784 | 10884 | 12069 | 15831 | 19745 |  220.80
Less: Curr’ght Liabilitics _ . E
Bank Overdraft £.59 7.07 321 543 3.21 511 - 850
Creditors 7397 | ¢ 8554 0 92981 - 3330 [ 4673 7417 | 100.08
Deferred Long-tcrm Loans - 5578 | 7025 83.28 16941 3423 | 5707 | 6829
Current Matority of L/T Loans | 1137 ] 924 898 | 1414 ] 1593 17.59 19.10
Total - 147721 17209 | 18845 | 6981 | 10020 | 15294 | 19598
Net Current Assefs A8975 | 49425 | A7961] s088). ssio|  das2| 2483
Investment .00 00| 00 . 0ot 00| - 00| 00
Fixed Assels 25335 777.06| 87540 | 93128 | 97558 1003.62 | 1,162.98
Capllal Workm Progress 87.30 64, 64 90.44 119.85 | - 18243 23234 66.81
TOTAL 250.92 74'1.'57 886.25 | 1,102.02 | 1,216.13 | 1,28049 | 1,254.63

| SOURCES OF FUNDS

Sharehoid}érs‘ Fuli(l§ . N )
Share Capital 1.03 103 103 103 | 103 020391 | 29391
AdvahccTo\vards Share Capital - 1258 | 1599} 15.99 292.88 | - 292.89 - 039 0.39
Reserves & Surplus | A30.18| 40380 | 49833 | 58984 | 64941 | 62434 | 617.30
Total _ A16S7} 42082 51534 88376 | 94335] 918641 911.60
Grants . 6333 7761 81.97 6.05 1084 | 3746 |  42.03
Development Funds - 18.52 85.25 87.17 - - . -
Borrowed Funds - _ : ‘ .
Long-term Loans Payable - 12563 15789 | 20176 | 21222 261.95| 32439 | 30100
Total 25092 74157 | 86625 | 1,10202 | 121613 | 1,280.49 | 1,254.63

. Source Delonttc & Touche

(1) Huge amounts of account receivable _ S
On the balance shect, account receivables are shown under the item “Debtors and
Advances.” It can be seen from the balance sheets that TANESCO’s account receivable

have been rapidly increasing year by year. Since “Debtors and Advances”
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li'abilities too, the actual amount of account receivable is larger than the amount shown
' undm this item. Table 11.3 shows the change in amount of account rcccwablc

Table 11, 3 'Ircnds of Recewablcs by Customcl Type (Umt TSch Million)

Year ' . 1995 1996 | 1997 | 1998 | 1999 | . 2000
Govornments na | ona| s202| 10230 24889 347
Zanzibar : B na | . oma | 4022|8443 | 14251 22792
“Parastatal _ ol mal| e 10,422 12397 | 11,557 14773
E:;nba:ssics' o — _ na. “na. I,ZO;’Z .l',.3.35__ CLsie ] !268
Privatc Accotints, Individuals ©ona na | 92211 118686 | 126,130 | 109,603 |
_ f_nduétrtal&Comme_rcia_i o ©na © na. 5,999 6,961 | 7,711 18,338
Others o : cona| o oma| - 1326 | - 654 1457 | 1822
Toal . 81442 | 118247 | 123306 | 158707 | 187,512 | 204,002
Sales Amount 5 85,139 | 110,028 | 106771 | 117,573 | 124,199 | 130,767

Source Delmtte & Touche '_

_ Due in part to thc fact that TANESCO does not. wnte off uncollectlblc account
1eceivable the amount of it has been expandmg year by year, to Tsh 204 billion ($230
million) as of the end of 2000. This amount corresponds to 156% of the 2000 sales of

electricity (Tsh 130.8 billion). As for account receivable by user, the account receivables .

~ from the governments (central and local) and pubhc corporations ‘have continued

* increasing, although the account_ receivable from individuals are dccreasmg It is for
political, not economical, reasons that the governmcnts and pubhc corporations do not - -
pay electricity charges. Although they say that they will be sure to pay them after

- privatization of TANESCO, a large amount of account receivable from governments and
public corporations is one of the major problems TANESCO now faces. As of the end of

+ 2000, account receivables are broken down by user into the governments (17%), public
corporations (7%), Zanzibar (11%), and private companies, individuals, ete. (65%). By
region, they are broken down into Dar es Sataam (Tsh 101.6 billion, or about 50% of the
total amount of account recewablc), Klllmanjaro (Moshl) (Tsh 21.9 bllllon), and Arusha
{Tsh 19.5 billion). : :

It is said that the reasons for the arrcarage on the part of the government and public
corporations are given below. However, both the Tanzanian government (excluding the
government of Zanzibar) and TANESCO are making a movement to settle the problem of -
arrearage before commencement of restructuring of TANESCO. Namely, with the aim of
1mprovmg the rate of collection from the government and public corporations, they are
preparing for mstaliatlon of LUKU meters in the offices of the government -and pubhc
corporations. '

® Since the foundation of TANESCO, thc Tanzaman govcrnmen‘t has prov1ded the

company with equipment, funds, etc. it needed. Because of this, the government

~ may well think that the outstanding electrlclty charge should be offset by the funds

it supplied to TANESCO. Besides, in view of the relationship between the

- Tanzanian government and TANESCO, which are analogous to parent and child,

the government might think that the parent will not haveé to pay any money to the
child. '

® Many of the bills issued by TANLSCO contain a lot of mtscalculatlons causmg
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- some lrouble ﬁequently l"hete are g,ovelnmont ofﬁceq that cite inaccurate bills as
~ the reason for then arrearage.

T'lblc 11, 4 Det‘nls of Recowable by Customer Type at the end of year 2000
o ~ (Unit: TSch. Million)

Yar .| Owrl2o 90-120|  60-90|  30-60| Lessthan| ot
. . P days . days| - days| ¢ days| . 30days|
Governments S| e | 2000 1800 | - 3814 2222 34,722
Zanzibar ©o0p03 | ose9| 63| el 644 | 22,792
Parastatal 5598 6| sl ms| 7099 ] m
Erobaéeice ' R 27| S w6 56 ' 104 i,_268
Private Accounts, Individuals 037|303 3687 | 4942 56151 109,603
Tndustrial & Comimersial ; ;'1.2 185 782 755 2,524 ' Z,bQO .18,338
ouicis L e s8] om0 6 s a2 1sm
| Totar 158583 aass | 7600 izeo0| 17882 20400

' Somce Delmtte&Touche :

B (2) Dramatlc capltal mcrease o ' ' '
- TANESCO.is a cor poxatlon whlch is wholly owned by the govcmment Unt1l 1998 '
TANL'SCO s paid-in capital was mere Tsh 1.03 billion (about $1.14 million). In 1999,
~ TANESCO issued new shares worth Tsh 292.82 billion (about $325 million). As a result,
~ the paid-in capital of TANESCO caine to Tsh 293,91 billion (about $326.5 miltion). The
uses and breakdo“m of the dramatlc capltal increase are as shown in the foilowmg table.

; Table 11.5 Apphcatmn of Addmonally Issued Share Cap1ta1 (Unlt F Soh B]]hon)

‘| Particulars . _
Discharge of overdue long-term loan payable to the Govemment 70.25
Discharge of interest payable on long-term loan to the Government T 68.02
Discharge of long-term loan payablo to the Govcrnmcnt _ 2,08

.| Total - : 140.35

Less: Unpald Eleotﬂolty Bill by Government B 24.23

| Net Discharge liabilities by the Government - =" " -t 1612 .
Grant received from donor community till 1995 - : - 77.61
Development Fund received till- 1995 - : : ' - 85.24
Amount reoewed from the Governmeni durmg the prewous year . 1391
Total = . SRR : : o . © 292,88

. Source Deiome&Touche

As is ev1dent from the above table FANESCO s debts (long- term loans) decreased
by Tsh.116.1 billion thanks to- the capital increase. This decrease in long-term loans
reduced the burden of annual interest payment by about Tsh 5 billion. In Tanzania, it is

~ considered that the above reduction of long-term loaps is a sort of the government’s
compensanon for its fallure to pay 1ts electrlclty ohar{,es

(3) Large amounts of Iong~term loans :
Because of Tanzama $ immature ﬁnanelal market and FANESCO s poor financial
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condition, IAN}‘SCO has been dependent on soft lo oans flom fmelgn ald otganizations

for much of the fund for capital investments, Normally, the terms of those soft loans are =

- gencrous—low interest rates and long periods of repayment. In many cases, however,
lending of soft loans was made through the government and the tetms of loans made by
the government to T, ANESC‘O were not especially favorable, For example, the Nordic
Development Fund (NDT) lends to the Tanzanian government on these terms: interest
rate, 0.75% per annum; grace pE!‘lOd 10 years; and repayment period, about 30 years. )

~The terms of loans of the African Developmcnt Fund are nearly the same as those of the =

NDE, except that the interest rate is 1% per annum, On the other hand, the Tanzanian

government typically lends to TANESCO at an interest rate of 8% per annum with 3to §

years’ grace period and repayment period of about 20 years. Besides, TANESCO is

* required to bear the exchange risk invofved in the loans. Table 11.6 shows the breakdown

-~ of loans to TANESCO by cutrenoy type, and Tabie 11.7 shows the breakdown of long—.r
- telm debts of TANESLO o :

o -Table 11.6 Dctallq of Long ~term Debt by Type of Currency B

CulTency ' SRR o e Outstandmg Amount ":%'of
_ . - _ L | Foreign Tanzanm thllmg “Total
| SDR | |SDR 1 1127,551,06 | 136,016,875,8061 - 49.92
Norway Kromer — [NOK | 5[ '37290713,029(  13.69
Units of Accounts -~~~ |UA 404,2_2’2,_79 ©35,138,874,105 | 1289
SwedishKroner ~ . |SEK . | 5| 20291,053,821| 1076
Furopean Currency Umt ' ECU'; ' 32 951 799 : _23,'751",988_,923 873
FrenchFranc — |FF 34084726 | -~ 4,716,664,864| 174
Kuwait Dinar - {KD =~ | 3| - 3417298672| 125
Pound Starring GBP | 31,205585|  1,710311,022| 062
US Dollars " |USD | 40,646,117 | 1,061,201,838]  0.39
Tanzania Shilling - | TSeh. | 1286395| . 21827816 0,01
Total . | | 1418913 | 272416809896_ 100.00
- 1,309,673 | e

21,827,816

Source: Deloitle & Touche
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- Table 11.7 Details of Long:term Debt (1/2)

‘Through the Bank of Tanzania

Sr, |Londsrs Project Currency Amount in Payment | Interest COuts. In Qutatanding
' ’ " Currency of Periad Rate - Currency of ‘agat
" Origia ‘ Original as at - 31.12.2000 ia
31.12.2000 Tshs._
1 {Europenn Economic Community Kidatn Hydvo Project - Phase 2 © Tshs. -58,100,000 | 1982 - 5001 8,50% - 9,683,360 9,683,260
Through the Government of Tanzania Unsecured o ]
2 {IBRD Loan 1308 . Kidatu Hydro Project - Phase 2 Uss 30,000,000 | 1986 - 2001 .8.85% 1,308,673 1,061,201,838
Through the Governwent of Tanzania Unsecured : ) ) : ’
3 |Commonwenlth Development Corporation Loan " |Kidatu f Mufindi Power Transmission Tska. 31,571,715 - 8.00%] - 11,838,392 11,838,392
4 |Kreditanstalt Fur Wiederaufbau Frankfurt Mtera Power Plant (Unsecured) SDR - $2,500,000 | 1888 - 2003 11.00%) - 4,837,030 . 5,158,673,815
IBRD Loan 1405 -~ :
Through the Government of Tanzania Unsecured
5 |African Development Fund . Rural Electrification Project Ua . 13,000,000 | 1994 - 2022 1.00% - 9,748,044 " 10,395.040,633
Througk the Government ¢f Tanzagia - Unsecured ;
§ |IBRD Loan 1687 Nutional Fower Rebabilitation SDR 32,357,.750 19386 - 2006 2.00% 2,728,823 | 2,908,940,665
7 [NORAD Loan Maticnal Power Rehabilitation NOX 38,700,000 - 0.0.0% 62,446.476 5.760.566.667
Government of Kingdom of Norway : ' ' ’ )
8 jlaternational Development Association 2330 SDR 7,500,000 | 1995 - 2008 7.713% 4,500,000 4,798,673,685
-9 [International Bevelopment Sasociation 2489 SDR ° 144,200,000 | 1998+ 2017 T AS%]. 95.445.233 101,780,117,494
10 |Tanzunia Investment Bank Equipment and Generators for Mwanza ) Tshs, 7,500,000 9.00% 305,064 305,064
Power Staticn Project
11 |French Bank Coap. Asat Natignal Power Rehabilitation FF 10,600,000 40,646,117 4,716,664,864
12 |Instituto De Credito Official of the Kingdem of Spain Agro-hased Ind. ECU 10,000,000 _3.00% 787,511 5.994,871,516
Sparish Loan :
13 |[Medio Credito Centrale SPA through BOT Masaki f Bukoba Project ECU 24,599,918 535,622 4,076,863,944

Source: Deloitte & Touche
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Table 11.7 Details of Long-term Debt (2/2) _.

Sz {Lendexs Project Currency Amount in Payment | Intexest Cats, Iz - Qutatanding
" Currency of . Period Rate " Caurrexcy of .25 at
.Origin " Originalssat - | $1.12.2000 in
31.12.2000 Tsha. .
14 [ODALozn - United Kingdom Mufindi Electrification GBP 2,067,000 | . 8.00% 1,418,818 1710,311,022
15 |Nordic Developraent Fund Power VI Project " SPR 5,000,000 | 2002 - 2022 7.43% 4,964,512 5,294,014,697
" |(Gevernment of Tanzania Through Ministry of Finance)
16 {SADCC Fﬁanciug Mbozi / Tunduma NOK 7,773,724 717,701,903
17 [Kuwait Fund for Arab Economic Development No.382 Mbeya / Tabora / Dodoma KD 1,900,000 | 1985 - 2014 9.00%]. 1,286,395 3.417.298,672
18 [sIDA - . . Ubungo Gas Turbines - BSEK " 200,000,000 | 1997 - 2016 7.73% 151,483,133 " 13,017,856,082
Threugh the Government of Tanzania Unsecured '
19 |Nigeria Trust Fand (NTF) 220 ¥V Singida / Arusha Project U4 6,000,000 | 1992 - 2032 4.00%)" 3,563,472 2,799,986,514
NTF - N/TAN/ELC/OZ/1 - o . S
20 |SIDA Lower Kihansi Power Project SEK 200,000,000 | 2001 - 2620 7.43% © 189,364,130 | 16,273,197,769
21 [NORAD - The Government of Kingdom of Norway Lower Kihansi Power Project NCK 380,000,000 | 2001 - 2020 7.43% 333,496,595 30,812,144,459
Through the Government of Tanzania - ’ ' ' ’ o .
22 |Government of European Igvestment Bank (EIB} Lower Kihansi Power Project - ' 2CU 23,000,000 | 2001- 2015 5.00% . 17,873,245 13,680,208,463
IBRD Loan No.1405 TA : '
23 |ADF-F TAN-ELC-92-28 Singida 7 Arusha UA . 28,000,000 | 1992 - 2030 " 4.00%) | 19,640,283 20,9483,846,958
24 {NDF 60 - Nordie Development Project Power [V Project _' S5DR '7 4,060,000 | 2004+ 2033 . .0.75% 3,878,064 4,135,458,592
25 {International Bevelopment Associntion - IDA 2202 TA N jKihansi Hydre Electric Plant "SDR . 11,130,000 7.43% § +11,197,404 - 11.840,597,373
Through the Government of Tanzania o : : o . . :
- {Total S - 270,706,498,874

Source: Deloitte & Touche
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11 1.3 Cash FIOW Table

_ As is ev1dent from “th Cash I“ Iow from Opemtmg Ac{wmes” in Tabie 1.8,
‘TANESCO has secured the funds mqulrcd for power generation, transmission, and
distribution by the revenue from the sale of electricity. However, it has not been enough for

- the repayment of loans. As a.result, the repayment of loans has been deferred (sec Table
11.9). As can be seen in the table 11.9, the amount of deferred loan payable decreased
markedly in 1997, This is due to the fact that TANESCO was exempted from payment of
Tsh 70.2 billion (about $78 million) (this amount was converted into own capital).
Naturally, TANESCO has hot enough funds for the capital investment to meet the ever--
increasing demand of electricity and the renewal of obsolescent facilities. It may be
considered that the dependence of fund for construction of new facilities and
expansion/rencwal of the existing facilitics on foreign donors and financial institutions and
repayments of these Ioans are wmsenmg the fmanmal situation of TANLSCO

Table 11 8 Cash Flow I‘ablc of TANES(,O S o (Umt TSch Mllllon)
Year © . S e 1996 1997 | 1098 1999 | 2000 |
Cash ﬂow frum Operahug Actw:tles . _ _ . . _ . _
NelProﬂtbeforc wx | Azeas | A33g| 09| AI373| A2507| A2
Add: Dcprecmtlon S | asas| o3| D asa9| 3093 ) 46| 3878
Ad: Forelgn E,xchangcloss AL |owose| 223 Ass2| isw|  2u29 A0.63
Add.Loss on sales qfﬁxed a_ssets - - . A007 | - A0.10 AOOZ . 6,50 _A(j.ll . .A0.0l
| Dectease in Working Capital -~~~ | ABd6| A1985| A617| Aloss| Alezs| 571
Cash fro_:ﬁ operating actéviti_es R ' : 10_36 - 21.83 .‘ 28.57 3143 | 2077 . 25.61
Compotetxpaid -~ | A043| A096| A200| A236| A399| A258
Net Cash flow from operating activities |~ 1043| 2087 | 2656 | 2007| - 1678 | 23.3
Cash from Investmg Act:wt:es : .I A359.71 .A6_'2.72 _A34.86 A59.12 A‘).I.J? A4943
Cash from Financing Activities . | 4842 | - 4876 | . 751| 4352 6s07) 2257
Net Increasem Casﬁ o - L . AD.85 ) .6.91 AO.._97 7 13.47 A9.42 A3.82
Cashatthe bcgmnmgoftheyear B ALl ALST 494|  a16| 1763| . 821
Cashat theend of the year ~ | - A197 404 | at6| 17e3| s21| 438

Source: Deloitie & Touche
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Table 11 9 Dctalls of Defaucd Long—tclm Loan Payable (Unlt: TSclhl..iB.n) |

Year - - | 1995 | 1996 | 1997 1998 | 1999 | 2000
Opening Batance _ ss78 | 1025 | 8328 | 1694 | 3422 | sior
Add: Exchange ﬂuctmt;on losses l‘or lhcyeal R _‘ 378t 417 o000 247|- 6.34 A292

A(ld LT loan Er'msft,rrcd {o ovcrduc cqlcgmy o 1069 | 886 8.08 | 1481 | 1686 16.53

Less: Offscl ﬂg’unet unrnld C‘ovcrnmcnt Llcctrluty Bills -

Less: Transfcr lo Sharc C'lpllﬂl R - S ‘ . 7024

Lcss Currenicy Fluctuation chargcd for 1996 - . N N R R Y .

Lcss P'nd durmg ihe year . o _ o B o L S | 086 '-'.2.39
Closmg Balancc RS : = _?0.25 -83.2.8 A 16.94 7;",4.22 i 57.67 68.?9,

: bourcc, Delmtte&Touche .

. 11 1 4 Fore|gn Donor A88|stance

l"he W01 ld Bank has been most deeply 1nvolved in the development of power sectm
of Tanzania since 1969. * To date, the International Developmcnt Assocmtlon (IDA) has

_ financed a total amount of $437 million for 13 energy-related pI’Q]eCtS Of those 13 projects, -
-eight were electric power development projects worth $364 million. This assistance has

~helped to transform the electric power system from one dependent : almost entlrely on small -

~ thermal (diesel) power to one that uses hiydropower resources as the basic source of power. | ’ '_
* One of the other five projects is the Songo Songo Gas Field Development iject in which -

TANESCO is deeply mvolved For tlus prolect the IDA has a plan to grant an addltmnal :
~ loan of $183 million. - :

A number of bi- lateral and mulnlateral 01gamzat10ns have also mvolved in the |

development of power sector in Tanzania, either loans or grants. Table 11.10"shows the - -
- grant aids extended to TANESCO (excludes Japancse alds) T he loans to FANFSCO are as =
shown in Table 11.7. .
As can be seen from Table 11 10, the grant a;cls to 'IANESCO have been glven '
largely by European organizations, including NORAD (Norway), KFW " (Germany), -
FINNIDA (Finland), SIDA (Sweden), and ADF (France) USAID (United States) and.
CIDA (Canada) have not funded any project in the power sector but have funded a number
of health governance and democracy, education and other poverty reduction injtiatives,

© Concerning their assistances in the future, it is said that their emphasis on powef -

sector will shift to rural energy program such as rural electnﬁcatmn after privatization of
TANESCO. The donors in Europe intend to prov1dc aids to Tan:rama as those of the F U,
not as the aids of the mdw1dual counines .
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’lable 11 10 Detalls of Grants to TANESCO

- Danor : Praject :Cur.rcncy' Amuum Received
Foreign Curreney | TSch
Year 1995 - _ _
SIDA - | Capacitor instalintion at Ubungo - . SEK | Aol 3e2ms
KF'\’-V | 220kV Ki.daiulMorbgoro. _ DEM . 8,146 -7 3,133,483
' NORAD 13-2k_,\" Hale / Chalinze Rehabilitation : NOK . ] . 1,3.42,799 ]27 368,760
NORAD | Rekiabilitation of Kunduchi substation | Nok 24,463,430 1,649,734,846
NORAD RchwbllnamnofMugomcm substmnon NO_K ) © 12,958,258 l,130,299,010
NORAD. : Redcvclopmcm OFP'\ngam falls ._ o ﬁOK ) 10,997,357 892,588,364
Fli\lNlD/\. Redevelopmentol‘l’anganl falls o : NOK. . ’ 63,003,886 5,609,379,480
SIDA o _Rcdcvcio;imcnt o!‘.i-‘ml,énu.i fal]s. ) ) . NOK. .. . 1,516,682 . 133.,!.306,829
KEFW B 2“"220!(V KldﬂtulMorogorolD'tr N - DEM o 255,724,669 S 4,148,03.7,.214
KFW . elnbllllmlon of gnd comrol center nebwork - . ._ DEM o - 602,494 ' ..286,674,[7.5
SII_DA_' . .E_nvnro_nmen!al Study—Kahimstl o ] .SEK B ._ .60i,806 S 64,233,868
TOTAL o A L b aatesmges
_ Yearrl'996 . _ | : .
NORAD | Const. nfs.qi).slatioﬁa: Kihansiand Kidaw | NOK - aoeo| 3_,914;016'
NORAD | Redovelopmentof Pangani falls . |  NOK Cores3st| o 9245503
NORAD Re&évelopméﬁmrmgani ra'ns - ' NOK S osge| soman
FINNIDA Const. ofsubstahon atthansu 'md Kldalu NOK o l 9,662,823 ) 850,121,.414.
SIDA ' Rcdevelopment of Pang‘ml falls _' . ' NOK . ©5,369.969 489,405,711
K_FW Rcdcvelnpmeni of Pangam fa]ls _' S . - DEM - ’ 4,584,074 . ‘ l,.862,46.8,922
KFW Const. ofsubstatmn al th'1n51 and thalu DLM - : ‘1.43,.765 294,951,.060
SIDA & 7 Rcdcvefﬂpmenl ofPangam falls o - SEK 7250,531 . 23,850,075
N_OﬁAD - Rc_dcvc!opmcm of Pangani falls : NOK - 7,779,724 ' 4't4,616,73_6
SIDA - Const. of substation at Kihansi and Kidtu sk 384141 407,457,365
' ToTAL . ; 4361,063,117
) Year 1997 . _ ' )
KEW N Const ofsubstatmn at thans: and Kldatu e EEM 3,860,478 1,522,26f1,223
KFW - Rcdcvelopmenl of Pangam falls NOK o 1,615,895 . 133,741,005
NORAb ‘ Redcvelopmenlof [’angam falls ) . NOK -824,361 . 73,650;785
0 TOTAL - L o B | 9656013
: Year 1998 | .
Kf“\\’ Cons[mctlon ofsuhslatmn at Kifiansi o 7‘ leM ' T 12,350,630 4,777,416,955
kFW ' Rehablhtatlon Ofgnd control network l)-EM 38,0b0 ) 14,3.17,635
TOTAL - ' o 4,791.734,640
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_ Year 1999 _ _
KiwW Construgtion of'smlbslﬂlii)li all}(i.hf.msi DEM 7,379,011 . 3,1.00,349,033
KFW Rehabilitation of gr‘i:d control centef network DEM 7 1,518 30,'}22,i88
NORAD Rchabiiitalion ofCInhgombé substation . : NOK I3, 975 436 1,234!952,01_9
NORAD Co:mmctlon of 229kV Smglda Arusha NOK. . ' 226, 130 000 ..22',25.2,8.87,975

' TOTAL : e | . 26,618911,220
Year2000 o _ _ . L . B

KFW ~ | Construction of substation a Kiansi  DEM 2,268775  a78.684.927 |
KPW - | Relwabilitation of rid éonteol enter network DEM Coimdn| 71256617
NORAD | Construction of 132 KV Mbala / Sumbawanga - NOK 26438930 | - 2702307.125
Aﬁ!) : Rchqbilitalioll.o[ i\.;‘lo.rbgoro_sul;station. EUROI .l,.078,685 7;83,-366.,840
SIDA Rehabiliation of Ubugo power station SR 590,000 55,034,693
KFW " | Energy 'e_iﬁ_ci‘ency fnlpfovcﬁlcn( program DEM 183,984 : 74 293 677
' “TOTAL . o ' 4.571062879

Source: Deloitte & Touche

1115 Adrﬁihistr:atidri'

(1) Energy Ioss

: The large amount of energy loss is one of. thc major probiems of TANESCO As is
evident from Fig. 11.1, in the period from 1995 to 2000, the loss of energy increased 2. 8
times from 246 GWh to 679 GWh whereas the amount of electnclty genelatmn grew
only about 40%. :

“The breakdown of the energy loss is as shown in Fi g 11 2 1In recent years the non-
technical energy loss has been increasing rapidly, whereas the loss -of energy in
transmission and distribution has been almost proportional to the change in amount of
electrlclty generation. The amount of non-technical energy loss in 2000 was 355 GWh, or
Tsh 25 billion (about $27 million). Non-technical energy loss is otherwise called

“unexplainable energy loss. Although the reason why it occurs can hardly be clarified '
completely, some of the reasons for mcreased fioti- techmcal losses are:

® Inaccurate reading of meters '

'@  Defective meters -~ -

® Billing based on inaccurate cstlmate :

L] Illegal acts, such as stealing of electuclty, tampermg w1th meters and bypassmg

Needless to say, suc_h Lll_ega] acts as stealmg of electrlclty are pr0h1b1ted by the
Electricity Ordinance. However, even though it has been amended several times in the
past, the Ordinance is such an old one (enacted in 1957) that it does not go well with the

present situation. For example, person caught stealing electricity can only be fined Tsh
500 (about 55 cents)
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_(2) Personnel expense

_ Total personnel expense (salary and allowanccs) of I‘ANFSCO which was T<;h

~ - 11.1 billion in 1995, rose to Tsh 33 billion in 1999 and Tsh 38.9 billion in 2000. In 2000,
" it was the largest expense of TANE SCO, almost equal to. depreciation (Tsh 38.7 billion)

©_and fuel costs (Tsh 37.4 billion). The ratio of personnel expense to sales that was 13% in
1995 has been increasing year by year, to 27% in 1999 and 30% in 2000. Due in part to

_ the government’s policy of reducing the number of public servants, the employees of
TANESCO have been decreasing year by year as shown in Table 11.11. This continual
decrease in the number of employees is due to the suspension of recruitment and the
‘natural decrease (tetirements, etc.). The fact that the size of headquarters staff has
decreased most reflects TANESCO’s earnest effort to reduce its administrative personnel.
The levels of wages have been set on the high side to attract and retain the best staff.
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*Table 11 llManpowel Position ofTANLSCO o e
1996 19971 1998 . 19991 2000 | Decrcase

Head Ofﬁce ' 1,593 1 . 1551 1,527 1,402 - 1,095 - 498
Hydro Power Plant . 809 | 779 - 744 717 7671 - .42
Zonal and Regional | - 4,979 5034 - 4,809 - 4,739 4,823 |. 156
Total 73810 7364 - 7,080) . 6858| 6,685  696| -

So'uroe' Doloilte & Touche

* Table 11 12 compares a llumber of leadmg 1nd10at0rs of the power sector between
- Tanzania ¢ and its nelghbormg countries. From the tab]e the followmg obsorvatlon can be
made, B} o
@& In terms of electuc powor sales per employee TANFSCO ranks lowest
- ® _In terms of monthly power consumptlon pet user, Tanzania ranks lowest. :
- ® * At TANESCO, the number of customers per employee is 65 whlch ranks standard
among the elecmc utlhty oompames compared. :

On the basns of the above 1t can be said that extlemely small power conqumptlon
- per user is the characteristics of electricity market of Tanzania. In other words, in .
Tanzania, the costs of distributing electricity and colleetmg electricity charges are high in
“comparing with sales amount, and utility company ¢an hardly secure a respectabie proﬁ o
Although' the above problem is structural ‘and cannot be solved by TANESCQO, it is.

necessary for TANESCO to further enhance its produot1v1ty with a clear recognition that -
 the business climate in-Tanzania is severcer than in any of ifs ne1ghbor1ng countries, In -

~ this context, it is an 1mportant task for TANESCO to rcduce its personnel expemes fthe k
highest cost item of the company :

(3) Other ConSIderatlon s : :
. Since many of the parts, tools, etc. reqmred for mamtenanoe and repair of power R

stations, transmission and distribution lines, etc are not available locally at good terms,
TANESCO keeps huge stocks. It is estimated that the total amount of stocks at the end of

2000 was Tsh 28.9 billion, Tsh 4.5 billion of which is regarded as obsolete ancl slow-
moving stock. It is desirable to reduce the huge stock with careful and reasonable
procurement plan.
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Table 11.12 ManpOWef'Comp_aﬂs'ons with Neighboring Countries

Employees

Gross Staffing Drivers. . Benchmarks - :

Total Peak -Total Circuit Length R Sales/ | Cust/ | Cust/ |Circuit| KWh/

: : _ Sales | Demand | Capacity| Trars. | Dist. | “No.of ‘| - Total | Total | Admin | km./ | Cust/
Name of the Company Country @wh) | mw) . | vy (k) | .(km) | Customer | Total | Admin | Empi.'| Empl.’ | EmplL | Empl | month
Electicidade de Mozambique jMozambigue g85|. ..235 ) : - 186,208 . 2,700 033 |- 894 0 386
ESKOM South Africa’ | 171,454 | 27,803 | 39,405 . 281,010 | 2,564,000~ 37,311 450 - 69 . 753| ss72
Kenya Power & Lighting Kenya 3,879 763 808 2,805 10,000 -472871) 7167 | c 28551 - 054| - 66 S178] 178 684
ZESA - Zimbabwe © 10,150 [ 1,880 1 1,860 _ : 45168157 7462 13881 ' 1,873
Tanesco . |Tanzania 1856 | 368 803} 4420). 21,528 431205 [+ 6,685 | . 3,954 v28|. 65 108) 388 359
Swaziiznd Electricity Board . [Swaziland - _' 695 457 . S ' 33,316 728 : 0.95 | 48 1.738
ZESCC - " |Zambia 6430 | 14126 1,76B| 6,159 |. 176,924 | 4097 | 1.57 42 3,135
Botswana Pawar Corpn. Botswana 1,479 "257 1321 2454 67367 | . 1870 . 552 0.89 40 122] 1.829
ESCOM - : Malawi 82| 180 ' 71,990 [ 2,218 036 82 $28
National Electricity Co. Angola’ 1006 [ . 209 588" - | resss| 331 0303 24 _ 1,057
Egyptian Electricity Autherity |Egypt - 56,082 | 10,500 13,300-| 26,304 | 264,511 | 4219432 100.285 0821 14 2861 3884
Namibian Power Corp. Namibia 1,812 292 393 2,219 789 2.30 3 88,048

Source: Deloitte & Touche
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1.2 Problems in Revenue Collectlon

11, 2 1 Revenue Collectlon System

By the end of 1999, all rogrons excludmg:, some remote d1stuct has mtrodueed a

centralized billing and control system, called Custima, and all operations excluding meter

reading, input of read data, sending of bills to the customers, and cash receipt were
- computerized. However, there are many pl()b](,ms that remain to be solved. Concerning thé -
hardware, many of the' machines (computers, printers, ete.) are out dated and- take long
time to process data, print out bills, ete. Ironically, power failure oceurs frequently has -
- adverse effects on the computer system. (Although uninterruptible power supplies, UPS,
are installed, they are not functioning. properly.) In terms of the sof’tware and sysiem
~ operation, there are sevéral probleins as follows. :
® Regional staffs do not have sufficient understandmg of the system :
. @ Because of inadequate | numbcrs of meter readers all the meters cannot be read once a
- month. - : : :
@ Meter readers are not. tramed 80 well that mcorrect readmg of meters is frequent
©  Data input takes too much fime. :
® Custima has no good system. (routine) to estrmate and correct b111 amount based on .
: surtable assunlptlons whenever meters oannot be read or read mcorrectly o

Under those condltrons many of the uSers suspect thc accuracy of bllhng by
TANESCO. Besides, it is not infrequent that the time interval between the readmg ofa

meter and the issuance of a bill is as long as three months. The lack of uscrs’ confidence in

“accuracy and timeliness of bllhng process i$ an important factor compoundmg the
~ receivable problems, In Dar es Salaam, many of the above problems have been eased since
“a new meter of prepaid card type, called LUKJ was introduced in the Kmondom dlSti ict,
ete. (described in more detail later). S :
The poor collection performame and the contmual mcrease in account recervable are
crmcally 1mportant problems of TANESCO The major T€asONS are as foilows

(1) Lack of confdence in blllmg system , :

As mentioned above, many of the users have no conﬁdence in the accuracy of
billed amount. TANESCO itself also has no confidence in the accuracy. This scverely '
]1mrts TANF SCO fo lmpose customer sanction mcludmg dlsconnectlon :

(2) Lack of metenng standards . : - : :

' Since there are no standards for meters in I‘anzama various types of meters of

different makers are used. Meter readers also have troubles including lack of sufficient
~knowledge of all those meters. Besides, the meters are installed at different heights.

There are not a fow meters which are installed at too high place fo be read correctly

(3) Problems with staff :
Several pro’olems of meter readers have bcen pomted out—madequate techmcal _
background low level of moraIe shortage of number incorrect reading,.

(4) lliegal acts and Iack of understand mg on the part of users

_ There are not a few users who have no intention to pay their bills, tamper with the
meter in such a way that it indicates smaHer values, or bypass the meter, There are also
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users who do not understand the tariff system (the unit price rises with the increase in
consumption). There are many users unwilling to give TANESCO staff to read meters
due to mainly reason of soouuty It is said that there are burglars pose as TANESCO
meter rcadols : ' '

11 2 2 Revenue Collectlon F-’erformanoe

The revenue condmon pellormance in the entire arca of ‘Tanzania, Dar es Salaam_
Arusha Moshi, and ],an71bar is describecl below

) Ent;re area of Tanzanla : ' :
Duc to the efforts of TANESCO on collectxon dﬂd mtroduci;on of prcpayment
meters, collection performance has been improved marginally from 63% in 1995 to §7% -

~in 2000. It should be noted, however, that a collection performancc less than 100% ‘
means that the total amount of account receivable has been ever mcrmsmg '

- (2) Dar es Sa|aam o : o :

. Dar es Salaam region can be’ splli into four reglons——llala Temokc Kmondom
North, and Kinondoni South The numbers of customers in these reglons are as shown in -
'lable 11.13.- SR : : s

"lable 11.13 Numbers of Customers in Dfu es Salaam

Region .. _ Number.of Customcrs -
ConVentional Meters - LUKU Meters Total |
liala: T 46,279 12,396 58,675 |
“Temeke -, . 34,359 7,234 41,593
Kinondoni North 39,662 32,438 72,100 |

~ | Kinondoni South 40940 1,191 42,131
"| Total : 161,240 5,3259 214,499

Source : Delonte & Touche
Formerly the collecuon"perforrnances for all .foor regions were very bad. Since
2000, however, they have improved markedly. One reason of poor collection performance

in Dar es Salaam is the nonpayment of bills by the governments and pubhc corporations.

l"able 1. 14 Collect:on Pelformance in Dar es Salaam

1996 1997 1998 | - 1999 2000 | - 2001

Kmondom North : 14% : 2% 79% 6% o 37% 66%
Kinondoni South : o 10% . 9% 9% | - 33% C32% . 41%
Temeke - . : 8% - S T% 8% | - 19% 54% 95%_

: Hala .~ .. -~ .- . 27% 25% 51% | - 18% 34% © 60%
-| Total Dar Es Salaam - 13% - 12% . 23% 18% 37% 61% |

Source: Deloitte & Touche
Note) * F1gure for half year up to June 2001

(3) Arusha o '

* Arusha is niot only an attracuve place for tourists but also a center of commerce and
industry. There are about 40,000 customers in this region. About 80% of the customers
including large users are in the city of Arusha. Table 11.15 shows the changes in amount
billed, amount collected, and collection rate. A major problem in Arusha on revenue
collection is that the amount billed has been decreasing markedly since 1999. This is
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ascribable }argely to the followmg ffwts T
®  The new bill collection” system (Custlma) that was mtwduced in- 1999 is not
" functioning properly. : : :
@ There are shor tages of metel readers 'md means of tramlt (automoblle motor eycle

* bicycle; etc.), -

~ ® Inappropriate address mdw'mons make 1t hard to ldentlfy eustomers

® Not a few customers are unwilling to let in the meter 1eader because there are
bm glars who pretend to. be meter 1eaders T :

Fable 11 15 Collectlon Peiformance in Arusha R

1998

1999

3000

2001*'

1996 1997
_ﬁBl]llﬂgS_ (MMUS$) . 22.6 2007 - 222 C 32 14.0 3.4
Collection (MMUS$) .82 | . 8.9 97 89 12 4.9
Collection (%) . C36% . 3*13% UL 44% 68% ) 5!% R 142%

Source: Deloitte & Touche S ST
Note) * Flgme for half year up to June 2001 o '

: (4) MOShI ' o

B I Moshi, there are about 50 000 eustomere about 50% of whom llve in the 01ty of
Moshi. The changes in amount billed, amount c01leeted and collection’ rate in the past

- six years are as shown in l“able 11 16 - .

“The probiems mvoived in revenue eollectmn m Moshl ate the same as those in

Arusha ‘The reason why the collection rate has far exceeded 100% sin¢e 2000 i is that. the

- amount bliled has been deereaemg, and absolute amount collected has not bcen
mereasmg o :
- Since many houses are standmg on the slopes ot the mountam in this area meter
reading takes much time, Besides, for many cuetomers 1t is troublesome to v131t the o
[ANESCO office for payment of thelr blllS : -

Table 11 16 Colleetlon Performanee in MO‘Shl

16998

- 1999

2000 |-

2001*

1996 1997
Bll-lmgs (MMUS$) - 14.8 16.0 13.8 16.3 o8 2130
Colleciion (MMUSS) 6.4 5.3 3.7 -1 ‘83 3.1,
Collection (%) 44% 33% 27% 42%

115% 239%
Source : Deloitte & Touche R

Note): * Figure for half year up to June

(5) Zanzibar * ' ' ' :
- - TANESCO supphes electr101ty to the Z anzlbar State Fuel and Power Company The
_amounts of payments from Zanzibar to TANESCO are very small as shown in Table
11.17. As a result, the total amount of Zanzibar’s account payable as of the end of 2000 is
larger than five times of the amount of electricity sales to Zanzibar as of the same time.
Since mdependcnce the relationshlps between the governmeit of Zanzibar and the
mainland government have been so complicated that it is extremely difficult to solve the
problem of outstanding of reccivable from Zan21bar btate F ‘uel and Power Company '
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Table 11.17 Revenue Collection ffom Zanzibar

1996 1997 1998 1999 2000 |
Billings (MMUSS) 4.56 275 4.0l 5.45 521
Coilection (MMUSS) 0.4 0.08 0.23 0.07 0.94
Collection (%) 9.6% 2.9% 5.7% 13% 18.0%

Source : Deloitte & Touche
11.3 Prepaid Card System
11.3.1 Outline of the System

- The prepayment system known as LUKU is now used only in the capital city of Dar
es Salaam. TANESCO introduced LUKU under the assistance of the World Bank. The
company first installed some 300 LUKU meters experimentally in Kinondoni North
Region of Dar es Salaam. The reason why Kinondoni North Region was selected as the
pilot area was that there are many large users in the region and most of them were
unwilling to give access to TANESCO staff to read meters in every month, The major
objectives of introducing LUKU were as follows:

Improve cash collection from each customer and i increase the rcvenue of TANESCO
Reduce the number of meter readers

Reduce the cost of mailing bills to customers

Eliminate the disconnection and reconnection cost

Improve the customer services : '

Prompt the customers to save electricity consumption

The LUKU project commenced in 1993 by the appointment of a_'con_sultant, Messrs.
Worley International Ltd. of New Zealand. Its 1mplem'entauon commenced in October
1995 and was completed in February 1997. The other companies that were involved in the
project are as follows: ‘

® Messrs. ROSCHON of South Afrma Contractor = -~

® CONLOG (Pty) of South Africa: Supply of meters, card vendmg system and training
®  Brampton International; Public relations

® Messrs. Industrial & Commercial Installations Ltd.: Installation of meters

Initially, TANESCO planned to experimentally install 2,000 to 3,000 meters.
However,,as the World Bank judged the LUKU meter fo be an effective means of solving
the problem of bill collection, the number of meter installations was increased much. As of
the end of the project, the number of LUKU meters installed was 40,382, Then, Tsh 22
million (about $24,000) was being collected daily by the LUKU meters. The LUKU meter
was spread in Kinondoni South, Ilala, and Temeke too. As of the end of May 2001, Tsh
34.5 million (about $38,000) was being collected daily by 53,196 LUKU meters. As shown
in Fig. 11.3, the contribution of LUKU to TANESCQ’s revenue doubled from 7% in 1996
to 14% in 2000. About 85% of the 53,196 LUKU meters are magnetic card type. Recently,

- a keypad type (numerical data input type), which is highly reliable and tamper-proof, is

being introduced. TANESCO says that it will gradually replace the magnetic type with the

- keypad type in the future. The cost of a LUKU meter.is about Tsh 60,000 (about $67),

- including the installation cost. At present, TANESCO bears the entire cost of the LUKU
meters. The appearances of LUKE meters are shown in Figures 11.4 and 11.5,
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Fig 11.3 Percentage of LUKU to Total Revenue Collection

Fig. 11.4 The LUKE meter installed for Fig 11.5 Three-phase LUKE meter
demonstration in the collection (made by Tellumat).
office of TANESCO’s headquarter '

(singie-phase LUKE meter made
by CONLOG).

11.3.2 Advantages and disadvantages of LUKU Meter

(1) For users
Many of the LUKU users are much satisfied with the LUKU meter. Nearly 90% of
the users want to continue usmg their LUKU meters. The main reasons for this are as
follows.
® The LUKU meter accurately measutes the actual amount of electncnt} consumptlon,
hence the amount billed is correct. _
® The LUKU meter precludes the chances of incorrect billing based on assumptions
(when the meters are read incorrectly or not read at all) or by mistakes in data input
to the computer, etc.
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® In Tanzania, there are burglars who pretend to be meter readers, hence not a few
customers are unwﬂlmg to let the meter reader enter their plemmes The LUKU
- meter does not require any person (o read the meter, :
@ Formerly, it was not infrequent that a bill is sent to a customer two months or more
- behind. This does not occur with the prépaid-type LUK U meter.
- ® The custormer can casily see the electricity consumed and the amount bilied henee
| the customet’s cost consciousness is expected to improve. : '
- On the other hand, the following two problems may be pointed out.
® There are not many offices which sell LUKU cards, Besides, issuing a card takes
" considerable time. Therefore, much time is required of customers o obtain a card.
- The reason why LUKU cards are seld at few offices is that unlike the prepaid
.. telephone card, the LUKU card is not a ready-made item. Namely, cach time a
- LUKU card is issued, it'is necessafy to write various pieces of mformduon on the
~card electronically, hence TLUKU cards cannot be sold easily at kiosks, etc. It should
. be noted that TANESCO closed many of the vending stations after discovéring -
~ vendor collusions to tamper with the cards. Although TANESCO is making efforts
“to increase the sales offices and reduce the time requited to issue the card, the
3 above problem has not been solved completely. :
& TANESCO 1mports LUKU metezs (largely from South Afnca), hence 1t takes tlme
to purchase SR

Some of the LUKU users are d1ssatlsﬁed w1th the LUKU meter 'lhe major reason
- .for th1s is that even-though there is no différénce in meter reading between the beginning
" of a month (initial 100 kWh) and the end of the month (over 100 kWh), the amount of
- electricity charge is different. TANESCO employs a four-step progressive system of
power rates (Tariff-1), and it is natural that the unit price of electricity should vary
according to the amount of electricity consumption. Nevertheless, some users who do not
have the correct understandmg of the tariff system feel strange about the above situation.
 This problem was nonexistent in ‘the past because the conventional meters do not indicate
. the amount of electricity eharge itself. The above is not a problem of LUKU system itself,
_but a problem of tariff- system or publicity. In order to make LUKU widespread more in
", the futare, it is considered necessary for TANESCO to take some su1tab1e measures, such
as glvmg better pubh(:lty to its power rate ‘;ystem -

(2) For TANESCO '
- With the conventmnal meters, ’fhere are about two months from meter readmg to
cash receipt. Considering the benefit of 100% advance payment of LUKU, it is a very
" convenient system for TANESCO. LUKU is also extremely effective to prevent jncorrect
reading of meters, eliminate the delay in billing, and cut the costs of meter reading and
- billing. It can be said that LUKU contnbutes 51gl1xﬂcant1y to 1mprove revenue colleetmn
~ performance. :
_ On 'the other hand LUKU meter has no effectlve ways to prevent sueh 1llegal acts
" as the bypassing: or tampering with the ‘meter. Therefore, TANESCO has to make
mspectlons of meters periodicaily if it wants to prevent those illegal acts. Although

 systematic investigations on the illegal bypassing and modification of meters have not

been made; there is a report that they are committed rather frequently. In terms of the
_ hardware, some of thé LUKU meters, especially the threc-phase ones, have so6 many
probletms that they need repair or replacement. An investigation carried out by
TANESCO suggests that failure rate of three-phase meters was 6% and smgle phase
meter was about 0.8%.
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(3) Future movement _ ' '

Although TANESCO has mereased the number of LUKU meters based on the _
requests of customers, it did not carry out ofhclally any qu'mtltatwe evaluation of the
LUKU system from financial viewpoint because the basic recognition of TANESCO on
LUKU meter is a pilot prolect However, there isno doubt that the LUKU system has
benefited both the customers and TANESCO, From the technical viewpoint, there is
nothing comparable to the LUKU meter, while LUKU meter cannot effectively prevcnt _
such illegal acts as mentioned above, TANESCO is- planning to steadily increase
installations of LUKU meter by makmg continual improvemerits on the hardware and -
software of the meter. The company is also studying installation of LUKU meters at
government offices and houses of pubhc servants. It should be said that the major

- hindrance to the spread of LUKU meters in the future is not any technlcal problem, but
the shortage of fund (formgn currency) for purchasmg (1mportmg) addmonal LUKU
meters. : :

.11 3 3 Apphcablhty of LUKU Meter in Arusha and Moshl

- 'IANESCO does not mtend to mtroduee the IUKU meter in loeal areas txll it _
rompletes installation of LUKU meters in the greater part of Dar es Salaam. On the ‘other.
‘hand, as described in 11.2 “Problems in Revenue Collection” the delay in blihng

operations in Arusha and Moshi is bccommg a serious problem. The LUKU system is -

~extremely effective to simplify the billing operations, and there is no other technically
_ reliable ‘and proven system than LUKU system. Therefore, if the above pi‘oblér_n is not
dissolved, it might become necessary to consider introducing the LUKU meter in Arusha
and Moshi as early as p0551b1e Concerning the problem of shortage of fund for obtaining

- LUKU  meters, TANESCO - should - consider - utlhzmg prwate companies (fore;gn o

- companies) since’ Siemens and some other private companies show interest in the
installation of the prepald card system through a BOT (bulid operate transfer) scheme.

11 4 Overv:ew of Electrlc Power lndustrles of Nelghbormg'_
‘Countries |

The electric power mdustrles of Keny'1 'md Uganda ale outlmed below mn comparlson .

with that of Tanzania. :

~ In Kenya, the liberalization of energ} sector in I996 brought about substantial ehanges
in the electric power sector. - The de facto monopoly of Kenya Power and Lighting Cempany _
(KPLC) was broken, and KPLC exercises a monopoly status only in transmission .and
distribution. All power generation facilities (hydroelectric, geothermal, thermal, and wind

force) that had been owned and managed by KPLC were transferred to the Kenya Eiectricity )

Generation Company (KenGen), a state owned enterprise. Today the entirc electricity .
generated by KenGen is sold to KPLC. Independent Power Producers are allowed to generate -
electricity for bulk sales to KPLC. At present, KenGen accounts for about 90% of the total
generation capacity in Kenya, and the remaining 10% is owned by the independent power

producers shown in Table 11.18. Hydropower constitutes around 60% of the total electricity - |

generation. The major hydropower stations are situated on the Tana River in northern Kenya.
Thermal power is generated in power stations in Nairobi and Mombasa There are geothermal
power stations at Olkaria located in a Rift Valley.
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. Tabl.e‘l 1.18 Inﬁiependellt Power _Producor's in Kcnya

Major Shareholder

Name Localion Type - - -

IberAfrica Nairobi Diesel - Union Electric Fenosa, Spain
Westmiont Mombasa | Gas Turbine Westmont Malaysia, Malaysia
‘Ormat Power =~ | Olkaria Geothermal Ormat, USA

Tsavo Power - | Monbasa Diesel Cinefgy Corp, USA

bouwe Deloute & Touche '

In Uganda Ugflnda Electumty Boald (UEB) had. been monopoh?mg the electric powe1 -
~ business until March 31 2001, when its olecmclty gcneratlon tnnsmlssxon, and distribution

depamnents became mdt,pendent compames Of the power sources, hydropower accounts for

- more than 90%. Surplus electricity is exported to Kenya, Tanzania, and Rwanda. Uganda also
imports electricity- from Rwanda. The expmts and 1mp01ts of eiectrloity in 2000 were as

shown in 1able i1, 19

Iable 1. 19 Exports and Import of Electti 1c1ty

Counny . Exported (GWh) _Imported (GWh)
_Kcnya S 22951 ' - .
Tanzania . 2153 -
Rwanda - 0.10 1L
Total - 25115 1.1

-Source Homepage of Uganda Electrn:lty Board (www ucb co. ug)

The charactenstlcs of the electrlo power mdustnes of Tanzama Kenya, and Uganda are
-summarized in Table 11.20, The table clearly indicates that an average tariff in Tanzania for
© 1999 is 60% and 21% hlgher than those in Kenya -and Uganda, rospectlvely Among the threc
. countnes Tanzania is the lowost in telms of electricity consumption per’ user.

Table I 20 Charactenstics of Power Sector in Tanzama Kenya 'md Uganda in 1999

o Partlcul'ns - Tanzania Kenya Uganda
Generation Capaoity (MW) : '
Hydro 399 625 261
Thermal 233" 217 : 2
"~ Geothermal = - R 45 ' -
Total . - ‘ ' 632" 887 - 263
Revenue (TSch bllhon) 124.20 164.90 5140
Total Sales (GWh) 1,748 3,717 876
| Total No. of Customers 396,176 472,671 164,225
| Average Sales per Customer .
(in kWh) 4412 7,864 5,334
(in TSch) _ 313,495 348,871 164,317
Average Price per KkWh (TSch) 7105 - 4436 58.68

Source:

Deloitte & Touche, Home Pages of KenGcn (www. kengen co.ke), KPLC (www kpic.co.ke)

- and UEB (www. ueb.co. ug), and The Economlc Survey 2000, (The Planning Commission,

.N" . Tanzania)
ote *:
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o The ﬁnano1al condmons of tho powm sectons of Tanzama and Kenya are summamzed in
Table 11.20. As is evident from the table, the combined profit of KenGen and KPLC for 1999
and 2000 was TSch 41.3 billion, as against TANESCO was in the red. It is said that the -
outstanding perfotm'mce of KenGen and KPLC is the result of restructuring of the power

sector. Even i in Kenya,. the arrearage of electrlclty charges is a big ploblem but it is.not so -

~ serious as in Tanzania. The number of days requlred to collect a bill, calculated by the
following formula, is 220 for Kenya and 570 for Tanzania (as of the end of 2000). . :
- Total amount of accounts I‘CCGIV‘lbIB at year end/Amount of elootmcxly sold duung tho year x_
365 (days) '
"The total amount of ﬁxed assets of KenGen and KPLC combmed is about 43% of that .
of TANESCO. Comparod with TANESCO, KenGen and KPLC show smaller amounts of |

depreciation and have a lighter burden of interest payment. The reason for this'is that

TANESCO depcnds more than 80% of total cléctricity generation on hydropower, hence has
made huge amounts of uwcstr_nent to construct hydropower stations and transmission lines.
~ Concerning funds required for plant and equipment investment, TANESCO depends almost
- entirely on long-term loans, WhCI‘eab KenGen and KPLC utlhzo short- ten*n loans as well as
: long-term loans. : : : '
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I‘able 11.21 Financial Pclfm mances of Power Sector in rlanzarm and Kenya

P‘utlcul‘n.s . S S 20000 0 1999
' ' TANESCO KenGen TANESCO | KenGen
N Dl &KPCLY | h & KPCL |

| Profitability R N -
Revenue S 13077~ 170.20 12420 164.90

| Cost of sales + Opemtmg Fxpenscs 141921 174.20 151.30 144.60
Operating Profit . - AIl1.16 A4.00 A2710| 2030
Profit before Tax Sl A924 T 2823 | 0 A2517) 2030
Profitafter Tax =~ = . - © A924 - 24661  A25.68 16.64
Assets and Liabilitics SR S T
Current Assets - 22080 | - 14942 197.45 137.62
Current Liabilities - REEE 19598 23761 15294 17747
Net Current Assets . L 24831 ABRI9| - 4452 A39.85
Investment 1 - 001 - 0.04 0.0l 0.04
Fixed Assets and Capltal WIP ' 1,229.79 522.62 1 1,235.96 235.80
Total Assets ) ] 1,254.63)  434.47) 1,28049) 19599
Share Capital = =~ T 29430 12465 0 29430] - 21.08
Reserves and Surplus -~ 61730 158.76 | - 624.34 133.73
Grants and Development Fund - 42031 . - 37461 -
Long-term Debt -~~~ . 301.00 |  136.63 324.39 - 30.55
Deferred Tax Liabilities - = - . 1442 . - 10.67
Total Liabilities L - 1,254.63 43447 | - 1,280.49 195 99
Ratlos o A S ' .

- | Operating Profit : - 0.00%f - 0.00% | 0.00% 12.31%

-{ Profit before Tax . o 0.00% | - 16.59% 0.00% | 12.31%
Return on o - - A0.63% 15.67% 1.38% 16.45%
Current Ratio : 3| 063 1.29 0.79
Liquid Ratio C 094 045 0 104 0.64
Debi Equity Ratio o 25% 33% | 26%) 16%
Total Debt to Total Assets 34% 56% 1B%] - 56%

Source: Deloitte & Touche :
“Note 1): TANESCO pursues the calendar year as their accountmg year.
2): The financial year for KenGcn and KPLC commences on 1% July and ends on 30"
June. . :
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