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| '_CHAPTER 12 ECONOM!C ANALYSIS

12. 1 Objectwe of Econom:c Analysus

o geneial the natlon must calry out a variety of pI‘Q]GCtS in various fields for its
 econoinic development, Tn developmg countries like Tanzania; it is necessary to develop and
'expand their bagic mfrastrnctures mcludmg electric power facilities, water supply systems,
‘and roads. Flowever, since all the necessary investments cannot be made at the same tlme
because of hmlted funds 1t is 1nd1spensab]e to ehoosc good pmJects

) In the three cities of Dar es Salaam Arusha and Moshi that are the subject of the Study,

a demand for electtic power is rapidly growing and it is of urgent necessity to develop and -
* expand substations and transmission/distribution networks. On the other hand, the obsolescent
facilities, insufficient equipment capacities, ctc. have caused various problems, such as
frequent power failures and voltage fluctuation. Therefore, there is no doubt that this project
I8 extremely 1mp0rtant However, a quantitative analysis must be made to determing whether

of not to carry out the pro;ect in preference to other pI'OJeCtS :

To cvaiuate a partlcular prOJect economic dnalyms and ﬁnanelal ana}yexs arc miade.
Economic analy51s is catried out to evaluate the validity of the project from. the standpoint of

~ the national economy, and financial analysis to évaluate the profitability of the project. In this -

chapter, the validity of this project shall be quantltatlvely evaluated from the standpomt of the
Tanzanian economy .

12. 2 Method of Economlc Analyms
'12 2 1 Basuc Pohcy

" In the economic anaiyms of a partmular prOJeet it is common practxce to study the
differences in benefit and cost between two cases—one in which. the project is executed
and one in which it is not executed. The benefit of a project means the goods/serwces
created or the costs reduced by execution of the project. In this project, the increase in
electricity supply brought about by execution of the project shall be regarded as the benefit,
and the investment cost and the increase in cost of operation and maintenance incurred by
the investment shall be regarded as the cost. The project covers the three cities mentioned
above. However, since the electric power systems of Arusha and Moshi are linked together,
the two cities shall be treated as one area {the Arusha, Kilimanjaro area). Therefore, the
economic analysis shall be 'carried out for the two areas-—Dar es Salaam and Kilimanjaro.

12 2 2 Evaluatlon Method

In thls Study, economic internal rate of retum (EIRR) whlch is commonly used in
economic analyses, shall be adopted as an indicator of economic evaluation. FIRR is the
discount rate that makes the sum of annual net flows zero (net ﬂew means inflow (benefit)
minus outflow (cost)) It is given by the following equanon -
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‘n NetFlow, -
N
i=1 (1 +R)"

| _ where n donotes colculation bex‘iod (years) eh'd R clle'ﬁotes discount rate,
12 2 3 SCOpe of Evaluatlon (Alternatlve Plan)

In this economic analy31s the foilowmg two cases shall be cons1deled
@ Investment to cope with the peak’ [oad shall be made so as to avoid the overload
“operatlon of transformers, transmission lines, ete. (Case-A, ot the base case), .
® The overload operation of tlansformers and transmission lines shall be allowed. -
_Coneretely, an additional transformer shall be installed wlien the maximum load

reaches 120% of the capacity of the existing transformer, and construction of anew

*  substation shall be postponod onc ycar unless the constructlon work i is already:
under way (Lase-B) : : :

12 3 Premlses

F he major premtses for the econmmc analysm are descrlbed beiow

(1) Price base and exchange rate : : _
~ - In this study, economic evaluation shall be made based on' the constant pnee of
2001 when the field surveys were carried out, and inflation is not mcorporated The

following currency exchange rate for prevallmg in the second half of 2001 is apphed

1 US$ = 900 Tanzania shillings

In countries in which there is a large difference between the OﬂiCIal exchan[,e rate
and the real exehange rate, a shadow exchange rate or market rate is employed in the
cconomic analysis. In Tanzania, the official and other rates were unified into single rate
in August 1993. Since then, the exchange rates have been daily determined based on the

supply- demand balance. In thls study, therefore the shadow exohange rate shall not be_' ks

- considered.

(2) Calculation period - '
' The economic lives of dtstrlbutton fac1l1t1es whzch aré used by TANESCO for a
calculation of the annual amount of deprematmn is 30 years for overhead lines (11 kV -

and 33 kV) and 60 years for substations. The economic- lives of many other devices are . ke

30 to 60 years. Therefore, the perlod to be covered by the economic ‘analysis was - decided -

to be 30 years or the shortest economic life of facility. Since the objective of the study is

to 1nvest1gate the rehabilitation and expansion plan to meet the electricity demand up

until 2010, in this economic analysis, the supply of electricity (benefit) in and aﬁer 201t
~ would be the same as that in 2010. :

'(3) Concept of benet" t

_In the economic analysis of an electric power prO_]CCt the long-run margmal cost is
commonly used as an cconomic price. As TANESCO’s long-run marginat cost, London -
Economics Lid. w_orked out 9 US cents/kWh in 1993, Since then, it has been used as the
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~ base cost. However, this long-run marginal cost, calculated about 10 years ago, does not
* always seem to reflect the present situation. The total cost of generalion, transmission,
~ and distribution in 2000 was 9.33 US cents/kWh, whereas it was 8,85 US cents/kWh in -
1993, In the Study, therefore, the 1993 long-run marginal cost (9 US cents/kWh)
' multlphcd by the rate of IIlCIC‘ISC of total cost shali be used as the long-run marginal cost .
(9.60 US cents/kWh).
© Needless to say, in \ order to increase the sales of 0160[1‘10 power, it is neeessqzy to

" increase the amount of electricity generation. In countrics and areas where all the power

stations ate similar to one anotlier in terms of the cost of generation, the average unit cost
of generation will not change much even if the amount of power generation increases a
little. However, in countries like Tanzania, where electricity is generated mainly by
- hydroelectric power stations and shmtégcs of ¢lectricity are covered by thermal power
" stations, which differ in the cost of genezanon from hydroelectric power siations, it is
“extremely difficult to predict the change in gcneratlon cost caused by an increasc of
-electricity generdtmn In the Study, therefore, it was decided to divide the total cost of
genetatlon transmission, and distribution into the “cost of distribution” émd the “cost of
~ generation and transmission”, and to use the above long-tun marginal cost multiplied by
 the propottion of dlstmbutlon cost to the total cost as the long-rin marginal cost of
*_distribution. By usmg dala obtamed from TANESCO (see Table 12.1) through Deloitte &
- Touche, the long-run mazgmal cost of dxstnbutmn was ca}eu]ated by the method
' desonbed below. N :

e A the direct cosl (cost of sales, excludmg depreclation) the ﬁg,ures shown in Fable
12.1 were directly used. : :
o Since the deprec1at10n had - been dxstrlbuted fo generatlon/transmlssmn ,
“dlStI’lbutl.On and “others,” the portion distributed to “other” was redistributed to
- gencration/transmission and dtstubunon aecordmg to their respecttve shares in
: deprematlon : : :
@  Since the admmlstration expense con51sts ]argely of personnel expenses of the
.. administrative department it was distributed to - generation/transmission and
- distribution according fo their respective shares in personnel expenses.
® The other expenges arc mainly those related to equipment, such as interest and
~ exchange losses. They were distributed to generation/transmission and distribution =
" -accordmg 1o their- respectwe shares in depreelatlon '

_ The caiculatlon results are summauzed in Table 12.2. As is evident frOm the table,
the proportion of distribution cost to tofal cost has been fluctuating year by year, This is
due to the fact that the cost of generation widely varies according to rainfall. Since the

“ power source configuration “with hydropower as the ‘principal source will remain

unchanged for some time, the proportion of distribution cost to total cost should continue

fluctuating year by year. In this study, therefore, it was decided to use not the figure in

12000, but the total cost (US$ 9.60/kWh) multiplied by the average proportion of

 distribution cost in the past five years (25 33%), that is, US$ 2.43/kWh, as the
: dlstrlbutlon cost (beneﬁt)
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“Table 2.1 Change in FANFSCO s cost structure

* (Unit; TSch Million)

Particulars 1996 1997 1998 1999 2000
Cost of sales ‘ o : R _
Generation and I‘ransmlssmn 2],844 38,047 17,002 28,331 | ~ 51,350
| Distribution - 4,024 0 4210 4969 | - 9,282 10,408
Depreciation 32,935 - 35,189 | 39,932 | 41,622 - 38,783
Total 58,803 | 77446 | 61,903 79,235 | 100,541
Opcrating Expenses - ERNER DR I R
Administration Expenses 15,840 20,645 - 25,929 29,605 37 559
Provision for Doubtful Debts 13,285 | 4,513 1,168y .-~ 1}~ 22
Interest on Loans - Sl 6,849 6,383 14,796 15487 13,918
- Exchange Fluctuation Loss 19,673 A182 17,634, 29,969 | A -12,66-
| Provision  for = Obsolete | . 120 1061 1,127 S0 L4
Stocks o S| 55,767 31 466 70,654 | -~ 72,063 2,549
Total S LT ool 41,383
o L1641 5,236 S 1,254 1 - 1,931
: N(m Operatmglncome B L SR IR 1919
' 113,406 | 103,676 131,303 | 149,367 { -
Total Cost 1,829 - 1,70t 1L,7181 1,748 | 140 005
Energy Sold (in GWh) - 62.01) - 6096 .  76.42 85.46 1,857
Cost per KWh . ' 5871 - 613 654} . 731 75.41
Av. Exchange Rate forﬁ3$ 1057 0 9.95)  11.68) 11.68] . - 808)
Cost per kWh (in US Cents) ' ' L C 9331
Source' Deloitte & Touche R
Tabie 12.2 Study of cost structure by. department (Unit: TSch Million) - -
Particulars ' 1996 1997 - 1998 1999 1 2000
Generatlon&Transmlssmn- 1. : S I o
Cost ©  of - Sale - excl 21,844 - 38,047 17,002} 28,331 - 51,350
Depreciation : - 25,765 28912 | 30,4811 31,453 | - 31,879
Depreciation - L 8,549 | IL519| 13,495 15,276 | - 19,532
Administration 30,324 | - 4,589 33,18 30,6251 1,566
Others . 86,482 | 83,067 | 94,161 | 105,689 104,327
Distribution Cost . 4,024 4210 4,969 9,282 10,408
Cost of  Sale . excl.| - 7,170 6277 9451 10,169 6,904
Depreciation - 1,291 9,126 12,433 14,329 18,027
Depreciation 8,439 9961 10,288 | - 9,901 © 339
Administration 26,9251 20,609 37,142 1. 43,082 35,678
Others = A : e I
Total 113,406 | 103,676 | 13 1,303 | 149,367 140,005
Total Cost 23.74% | 19.88% | 28.29% | 29.24% 25.48%
% of Distribution Cost 25.33%
Average of 5 Years

-330-




_GHAPTER 12 ECONOMIC ANALYSIS
12.4 Project Cost
12.4.ﬁ Construction Cost
.The costs of construction in each of the two cas@é are shown in.T'.li)lt:BS' 12.3 and (2.4,
The construction costs shown in tables exclude import dutlcs and othe: taxes, which are tlu, E

tlansfel item in economic analysis.

~Table 12.3 Summary of constructlon costs (Case A) _ . e R
Dar s Sataain : . " {unit: Thovsand US$)

Substation - ) - Transmission © Distribution -+ . Total
Year Foraign Loral Total| . Foraign Local Totall| Foreign Local Total| Forsign Local Total
2002 20,270 3,032 233021 11,671 130 12981 3,683 17 . 3,700 35624 4350 39,983
2003 | 12,530 . 1,887 14417 3,503 - 760 4264 4990 23 5022| 21082 2671 . 23,703
2004 13,845 2,094 159391 11,060 3250 14310 5,181 24 5205| 30086 5368 35454
2005 2,962 454 . 3416 xR . 932 1,920 5 1929 © 6716 561 6277
2006° 6047 915 6,962 1,102 168 1,270 2,360 1 2,371 9,508 1094 10,603
2007 2439 369 2,808 Pl 61 - S8 - 508 2 510 3467 © 432 . 3,899
2008 871 131 1,008 0. LU M 674 3 6717 . 1.651 134 1,685
2008 4,994 © 754 5748 -0 ] g 643 3 G46 5637 - 757 6,394
2010 0 . 0 0 [ U B b0
Tokal " 63,964 - 9636 73 600 28,690 5648 34338 I‘J 968 92 20,060 | 12,622 15376 121,998
Arusha, Kilimanjaro - : ) : o . : - (Unit: Thousand US§)
i Substation : . Transmission | . Distribution e Total
Year . Foreign _tocal ~_ Total] = Foreign Local Total| _Foreign Local . Total| Foreign - Local Totalf
2002 | 12,047 1,594 13,641 3,610 424 4034 2,573 Il 2,589 18,235 2029 20,264
2003 | 4,516 685 . 5,201 4,195 - 493 - 4688 2,682 CE2 3,694 | 11,393 1,190 12,583
2004 111,309 230 740 1,341 158 1459 742 3. s 3,502 392 31,984
2005 662 71000 . 76217 7916 - 2352 10268 1,406 T 1413 9984 - 2459 12443
2006 |- 5700 - 855 ° 6,555 3,018 2364 10382 0 0 13718 3219 16937
2007 1,684 254 1938 .0 0 ] 1,666 & ! 674 3450 267 3612
2008 [ | : N N I 1,045 T5 [,050 1,045 5 1,050 |
2009 2,707 401 - 3, 108 o0 G. [ o H 0 2,707 401 3,108
2010 (i 00 R o - [1} 1] el 0 9 .0
Total 28,825 4,120 32 945 25080 © - 5791 - 30,871 19,119 46 10,1651 64,024 9957 73981
Table 12.4 Summary of constructlon costs (Case-B) o
Dar a8 Salaam (Unit: Thousand LIS$)
: Substation Transmission ' Distributien - Total
Year - “Foreign - Loeal Totall Foreign Local Tota}| Forsign Local Total] _Foreign Local Total
2002 16,062 2400 13,462 10,600 1,196 11,7906 | 2,725 13 . 2,738 29387 3,609 32,996
2003 . 9646 1448 11,094 261 - 055 3274 |- 4,192 194201 16457~ 2122 18579
2004 16,192 * 2449 18,6411 11,542 3,307 14,849 4,635 22 4,657 32,36% 5378 3147
2005 © 2238 33 2577). 636 17 713 1,401 7 1,108 4275 423 4,698
206 6,054 45 6,969 1,274 188 1,467 2,462 H 2473 9,795 . 1114 10909
2507 3,470 531 4,001 493 - 58 351 2,824 13 2,837 6,787 602 7,389
2008 - F BOO 123 7k 163 19 182 242 1 243 1,205 143 1,348
2009 1916 284 . 2,200 451 53 504 1,190 6 1,196 3,557 343 - 3900
2010. 2,592 393 2,985 . 70 8 18 -0 . ] G 2,662 401 - 3,063
- {Total 58970 8882 67,852} 27853 5561 33414 19,671 92 19763 | 106,494 14,535 121,029
Arusha, Kilimanjare - . : . : (Unit: Thousand UIS$)
’ Substation o ) - Transmission - Distribuion . - ) TFotal )
Year Foreign_ ' local Total] Foreign Local Total| _Foreign Local Totsl| Foreign Local Total
002 11,909 1,571 13,480 1,303 153 1,456 2,883 13 - 2,856 16,095 1,131 17832
2003 3330 .. 508 3,838 2618 307 2,425 1,850 g 1,859 1748 824 3,612
2304 1,324 - 200 1,524 1884 - 450 4,340 1,268 5 1,273 | . 6475 661 7,137
2005 C 1509 231 1,740 9,096 2,491 11,587 1,406 1 1413 12011 2,729 14,740
2006 5,791 © 870 6,663 7916 - 2352 10,268 361 2 363 14,070 3224 17,294
2007 509 85 65| . 263 o 94 1,045 T 5 1,050 1,877 121 1,998
poo8 | 1684 254 1938 0 0 0 1,045 5 1050 | 2729 259 2988
2009 0 ] oy - 0 0 0 621 3 624 621 3 &M
2010 0 0 or v 0 . 1} 0 ] o R [ 1 0
Total 26,118 3,719 29837 | 25,080 5790 308701 10,479 © 49 10,5281 61,677 9,558 71,235

12.4.2 QOperating Expenses
It was assumed that construction of substations and transmission lines would be
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completed at the end of efich year and that the cost of their maintenance would be incurr Ld

from the next yeat on. The cost of maintenance was assumed to be 0.5% of the
~ construction cost for substations and 0.7% of the constlucllon cost for transimission lines.

The costs of maintenance of dlstublmon facilities were assumcd as shown in Tabic 12 5.

(Umt ”Ihousand Us$)

- Table 12.5 Mamtenance_ costs of dLStI‘lbutIOIl taczhtlcs

S Dar es Salaam : . - Kilimanjaro

“Year (;asc-A Case-B - : Case-A , Case-B
2002 130 9% 290 101
2003 | 306 o430 | 185 166
2004 488 406 2t 2100
2005 556 - | - 455 o260 | 260
2006 639 . 452 o260 . | 27
2007 657 : 641 320 . 310
2008 . 681 Sl 650 357 347

2009 and after - 704 - 692 357 - 369

12. 5 Beneflt of Pro;ect

The primary pu:pose of this progect is to allow for stable supply of. elccmc powcr_
enough to meet the ever-increasing demand by expanding facilities which have inadequate
capacitics or which are overloaded and by renewing obsolescent facilities. In the Study,
therefore, the increase in power supply tfrom the base year of 2001 was assumed as the benefit .
- of the prolect Forecast amounts of power supply are ‘studied in Chapter 4 “Power Supply and -

~ Demand.” They are summarized in Table 12.6. The amount of beneﬁt in‘each year in the base .

case (Case-A) shall be obtained by multiplying the increase in energy sold shown in Table

- 12.6 by the unit price of US$ 2.43/kWh calculated previously. As already mentioned, the -

amount of benefit in 2011 and each of the subsequent years shali be assumed to'be the same -
~asin 2010, :

Table 12.6 Power supply forecast (Casc—A)' (Unft: GWh)_ .

_ - Dar es salaam Kilimanjaro
Year - Energy Sold Increase in | Energy Sold Increase in
- Energy Sold ~ o : Energy Sold
2001 1,354.68 - : 330.39 : e
2002 1,466.54 111.86 - 369.90 3951
2003 1,565.51 - 210.83 -~ 406.81 - 7642
2004 1,671.50 316.82 441.79 111.40 -

- 2005 1,781.11 426.43 - 475.09 144.70
2006 1,889.49 534.81 - 506.86 176.47 -
2007 1,995.33 - 640.65 53632 205.93
2008 2,105.57 750.89 567.02 . 236.63
2009 - 2,220.31 865.63 - 598.96 - 268.57
2010 2,339.83 - 985.16 . 63223 301.84

In Case-B, by contrast, the equipment investment plan has been formulated on the
premise that the overload operation of transformers and transmission lines is overlooked for
some extent as mentioned earlier. Actually, in Tanzania, there are not a few transformers and -
transmission lines, which have been in overload operation. It does not seem that the overload
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‘operation of those transformers and transmission lines will completely disappear in the
foreseeable future. Although overload operation of electrical facilities is a major cause of
power stoppage and voltage fluctvation, it is impossible to predict the frequency of power
. stoppage or the degree of voltage fluctuation guantitatively, In Case-B, therefore, economic

© analysis shall be made on the premise that load shedding is effected whcn an overload occus.

The cstlmatcd increases in powex qupply in Case- B were obtamed by the followmg meéthod.

L] It was assumed that TANFSCO’ annual load duration curve shown i in Ilgmc 12,1
. could meet the load duration of all substations up until 2010.
® A formula of the annual load duration curve assuming the peak load of the yeat as 1
©* was obtained linear regressnon analysis (see Figure 12. 2).
@ The substations that were supposed to be overloaded due to delayed cxpansmn and
~the years in which they would be ovetloaded were ptedicted.
®  For each of the above substations, the amount of electric power exceedmg tho rated
capacity in each year was estimated by using Figure 12. 2(scc Table 12.7). The
o power factor used in the calculanon was set at 0 8.

R Table 12 7 Amounts of electric powe1 cxcecdmg rated capautles . .(Unit: MWh) -

: 2002 2003 2004 2005 2006 2007 2008 | 2009 | 2010 -| Total
_Da’r es Salaam : S . ‘ : . :
Mbezi . - e e - - R ] 343 e 348
‘Bahari Beach - 3|1} oo 678 - - - 858
ffala -~ - e T 277 1,383 S| = 138 1,043 - | 2,845
Kariakoo = - ol e = e = 1 170 678 -] 858
Sokoine - 678 | . - " TR e - - 678
TOL | - B e o e 1l 170|180

.| Kurasini 386 1078 RTINS [ B s - -1 1,463

‘| Mbagala I 53 — - - -1 - - - 53
Tandale 480 A B -- - -- - - 480
Fzur 578 -- SOl I - R -- 575
Msasani - | - 6 631 - i 2y -] -] 670
Chang'ombe T N Sl 80 433 | . .- - - 513
Total - | 2,118 | 1,140 | 919 1,553 | 738 | 449 673 1,732 170 9,512
Kilimanjaro : : : _ . R
Themi - - - e 2| 129 - -] 131
Usa River - -l -l - - | 24| ‘354| 379
Kiyungi ' - -~ -- T - - - 105 1,926 { 2,031
Machame R N - - -- .- -- -- 29
Total - = 20| o] o) 0 0 0| 120| 129] 2281 2,570

The amounts of power. supply in Case—B estlmated Wlth conslderatlon given to load
sheddmg, are shown in Table 12.8. The amounts of energy sold in and after 2011 shall be the
amount of energy sold in 2010 plus the amount of load shedding in the same year since an
additional equipment investment is planned to be made in 2010. -
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ANMUAL LOAD DURATION CURVE 1908
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Table 12 8 Estimated amounts of power supply (Cftsc B)

(Umt: GWh) _

. Dar ¢s salaam ~ Adusha, Kilimanjaro _
: 'Encrgy Load Energy lncrcasc Energy Load Energy |, Increase
Year | Demand | Shedding Sold in Energy | Demand | Shedding Sold in Energy
L L : o Sold L : : . Sold
2001 | 1,354.68 - - - 330.39 - - i
2002 | 1,466.54 2.12 1,465.40 | 109.74 369.90 0.03 369.87 3948 -
2003 | 1,565.51 1.14 1,564,37 | 209.69 | 406.81 " 0.00 406,81 7642
2004 | 1,671.50 | 095 1,670.55 315.87 441.79 - 0.00 441,79 111.40
2005 0 1,784.11 | 155 1,779.56 | -424.88 | 47509 0.00 . | 475.09 144.70
2006 1,889.49 0.76 . 1,888.73 | 534.05 506.86 0.00 506.86 176.47
2007 | 1,995.33 0.45 1,994.88 { 640.20 536.32 0.00 536.32 205.93
2008 | 2,105.57 0.67 | 2,10490 | 750.22 567.02 “0.13 566.89 236.50
2009 | 2,220.3} “173 0 2,21858 | 863.90 598.96 0.13 - 598.83 268.44
2010 2 33983 | 0.17 2,339.66 | 984.99 632.23 2,28 629.95 299.56

12 6 Results

12 6 1 Economlc mternal rate of return (EIRR)

N In the followmg four cases, EIRRS wcrc calculated based on the beneﬁts and costs _
mentioned above. The calculatlon sheets are ngen at thc end of this chapter. The calculated
EIRRS are as follows a :

Dar es Sal’tam area (Casc A) 14.73%

Dar es Salaam area (Case-B): 15.92%
~Kilimanjaro area (Case-A): 7.19% -

thmanjaro area (Case- B) 7. 72%

12. 6 2 Sensutlwty Analysns

The economic cvaluatlon of a prOJect is. bascd on assumpttons which can ‘change .
: accordmg to changes of political, social, and economic situations in the future. In the Study,
therefore, the following parameters were varied and their eflects on the pro_}ect were

~ evaluated. The evaluation results are summarlzed in Table 12.9.

® Amount of_benc‘ﬁt _
- @ (Cost of construction

 Table 12 9 Summary of sensmwty analysxs rcsults

127 Summary of Economlc Analysis

In this Study, the economic cvaluatlon was made of only the direct benefits of the
project that can be expressed quantitatively. The calculated EIRR in the Arusha and
Kilimanjaro area was not more than about 7%, whereas the figure in the Dar es Salaam area

was as large as around 15%. These results may be considered natural since in local cities
where the population density is low and the electricity consumptlon per user is small, the
amount of energy sold (direct benefit) relative to the cost is necessarily smaller than that in
Dar es Salaam. The cost per kWh (the sum of investment costs and operating expenses
divided by the amount of energy sold) in the Arusha and Kilimanjaro area was about 1.8 times
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that i.n'the Dar es Salaam area.

On the other hand, supplying adequate amount of high-quality eleciric energy on a -
stable basis is indispensable for the development of local industry and the improvement of -
. living standard of local people. By solving the problem of voltage tluctuation, for example, it
becomes possible to get rid of such troubles as the reduced life and the malfunction of an
clectrical appliance caused by voltage fluctuation. Taking these and other indirect benefits
“ into considcration, the project is judged worthy of bemg cnmed out not only in the Dal es
Sa]aam area but also in the Klllmdn_]aio area.. -

. A comparlson between Case-A (an mvestment is made S0 as to cope w1th pedk‘ g
* demands) and Casc-B (load shedding is effected, ‘but an investment to cope with peak -
demands is not made) showed that Case-B would give a higher EIRR: It may. be said, _

- therefore, that although making the investment to cope with peak demands is most desnable,
- load sheddmg is worthy of eamefst discussions in vxew of hm:tcd funds ete. :
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_CHAPTER 13 FINANCIAL ANALYSIS

131 Purpose of Financial Analysis

In the economic analyms made in the p:ecedmg chaptel, the pIOJect validlty was
evaluated from: the viewpoint of the national ecomomy. Although clectricity is a basic
infrastructure mdlspensable for national life, an execution of an electric power project, which
is not financially viable, will cause vatious problems sooner or later, Thus, in this chapter,
- financial profitability and the effect of execution of this project is on the financial condition of
- TANESCO was evaluated qmntltahvely, assuming that the project is an mdepcndent project,

- -13 2 Method of Fmanc:al Analys:s
13 2 1 Basuc Polley

The pmpose of this pI‘O_]GCt is to rehablhtate and expand the ex1stmg dlsmbunon

- facilities. In case of rehabilitation projects, it is very difficult to accurately estimate the cost
- of the existing facilities related to the project, while electricity will be supplied by both the

- existing and the newly mvested facilities. In this financial analysis, in order to-avoid the
- above. dlfﬁcultles an increase in power supply accompanied with the new investment was
regarded as sales revenue of this project.  The investment cost and an increase in

: _operatiom’admmlstratlon cost 1ncurred by execution of the project was reoarded as a cost of

' ‘lhlS proj ject..

13 22 Evaluatlon Method

" In this ﬁnancial analySis the financial statemenis shown below were prepared to
evaluate the profitability and cash flow of the project. In addition, in order to quantitatively
.'evaluate the project proﬂtablhty from the: financial viewpoint, financial internal rate of
return on' investment (FIRROI) and financial internal rate of return on equity (FIRROE)
were calculated. FIRROI is the internal rate of return on investment based on the premise
that all the funds required for the project are covered by own fund. It is used to judge the
profitability of the project itself. FIRROE is the internal rate of return on invested funds
(equity) under a assumed financing plan (debt equity ratio, loan conditions). '

@ Income statement
® (Cash-flow table

_ The following two cases were evaluated in the financial analysis.

® Equipment investment appropriate to any increase in peak load in order to avoid
overload operatlon of transformers, transmission lines, etc. (Case-A, or the base
case). .

L Overload operation of transformers, transmission lmes etc. is allowed for some

© o time. Coneretely, any transformer is expanded at the time when the maximum load
reaches 120% of its capacity, and construction of new substalions, except for the
ones under consideration, shall be postponed onc year (Case-B).
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13.3 Premises
The majof prémif;es for the ﬁnahci'\l 'ahalysis ate described below.

“ ) Price base and exchanqe rate - __
.. The financial analysis was conducted on the ﬁxed puce in 2001 when the field
survey was conducted, and inflation is not incorporated.- All calculations were made in
U.S. dollars, and costs estimated in local currency were converted to U.S. dollar by usmg -

_ the exchange rate in the second half of 2001 ShOWn below ' :

1 U S. do!lat 900 Tanzama shllllngs

- (2) Calculation perlod | R | |
The calculation period for the this ﬁnan(:lal analysls shall bc 30 yea;s

. (3) Sales revenue | - - o
' - In Tanzania, the tariff was rev:sed on May 1, 2002 In the thls fi nancm! ana!ysm,

' therefore the estimated average of the new power rates, or 7.92 U. S. cents/kWh shall be -

. used as the basis for calculation of sales revenue. Concretely, the sales revenue payable
‘to the distribution ‘scctor shall be calculated by mu]nplymg the cost tatio of the
distribution pomon (25. 33%, same as used in economic analysis) by the above unit price.

" The sales revenueé calculated in this way is 1.80 U.S. cents/kWh. In the economic .

‘analysis, load shedding was taken into account. In the financial ana1y31s however, it shall
* be left out of consideration since the duration of load shiedding is not so long as to
- significantly affect the project profitability. Therefore the electrlmty sold in both Case A
. and Lase B becomes as shown in Table 13.1.. :

Concerning the rate of bill coilecnon it Was assumed that 90% of the b]ils canbe

“collected in view of the fact that the rate of bill collection has been increasing in recent

years (national avelage 87% in 2000) thanks to the efforts of TANESCO and the spread

of LUKE meters, LUKE meters are going to be introduced to the offices of govemment
agencies in the near future, and “non-payment” of the bills by the government agencms :
will no Ionger be ovellooked with the power sector reform near at hand. :

(4) Deprecnation : S : :
In accordance with the accountmg rules of FANESCO the amount of annuai

depreciation was calculated by the straight-line method (residual value: 0). The :

economic- hfe of facxhty used to calculate deprematmn are as foliows

® Substations 60 years ‘ .
® T1ansmlss101_1/d13tr1but10n lines: 30 years
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Tdble 13,1 Estlmdted amcunts of Energy Sold

(Umt GWh)

: - .- Dar es salaam . Kilimanjaro
Year Energy Sold Increase in Energy Sold | - Increase in

o Energy Sold . Energy Sold

- 2001 _ 1354 68 ‘ e - 33039 -

- 2002 1,466.54 111.86 -~ 369.90 39,51
2003 1,565.51 - - 210.83 406.81 - 76.42
2004 1,671.50 - 316.82 441.79 111.40

2005 L7813 42643 475.09 144.70
2006 1,889.49 53481 506.86 176.47
2007 ©1,995.33 - 640.65 - - 536.32 205.93

- 2008 . 2,105.57 750.89 - 56702 236.63

2009 . | 2,22031 | 865.63 - 598.96 268.57
2010 - 2,339.83 . 985.16 632.23 © 301.84

: (5) Tax

oo In accordance w1t11 the Ianzaman taxatmn systcm thc cor poratlon tax w111 bc 3()% :
: _of the pmﬁt befo:etax deducnon -

(6) Operatlon cost _ = : : :
e It was: assumed that constructlon of substations and transmlsswn hnes would be .
- completed at the énd of eéach year and that the cost of their maintenance would be
-incurred in the next and subscqucnt years. The maintenance-cost was assumed to be 0.5%
-of the construction cost for substations and 0.7% of the construction cost for transmission
lines. The maintenance cost for distribution lines was estimated as shown in Table 13.2.

Table 13.2 Maintéhaﬁce 'C'(')st of Di.stribution Lines | (Unit: Thousand US$)

o Dar es Salaam - Kilimanjaro
Year CaseA Case-B - Case-A Case-B
2002 C130 _ 96 ' 90 : 101
2003 - 306 . 243 185 | 166
2004 o 488 406 211 . 210 -
2005 556 455 261 | 260
2006 639 | 452 26l 273
2007 657 - 641 | 320 310
2008 681 |- 60 | 357 347
2009 and after L T04 692 C357 . - 369

(7) Fmancmg p!an .

- At 'this point in time, the sources of funds for the project are not i" xed yet In any ‘

" cases, TANESCO will find it impossible to raise the necessary funds (forc;gn currency, in

" pamcular) on the market for itself. In this financial analysis, therefore, it was assumed

that the necessary foreign currency would be provided by soft loans from foreign -
“countries and that the local currency would be covered by own funds of TANESCO.

. In Tanzania, the most favorable loans conditions offered by foreign organizations

are: interest rate, 0.75% per annum; grace period, 10 years; and repayment period, 30

~ years. Normally, however, ‘the soft loan is not provided directly to TANESCO but

through the government of Tanzania, and loan condition from the government to

- TANESCO is not so favorable. In general, the terms of loans from the Tanzanian
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govemmcm lo lANEb(‘O are; mteleqt rate, 8% per annum; giace penod 310 7 years
- and repayment pcrlod 20 to 30 years. Since the profitability of the project was not
estimated to be so high, the following terms of loans in-between the two shown above
were sel in this financial analysis. In addition, it was assumed that a short-term loan
(interest rate: 8% per annum) would be mtroduced if shortaf:e of funds occuncd durmg
op(:tation of the facilities, - '

¢ Intcrest rate: 3% per anmium
®  Grace period; 7 years
* Repayment pcrlod 25 years ﬁom end of grace period

(8) Constructlon cost o SR : S
" The construction costs in the two assumcd cases are shown m Tables 13 3 and 1’5 4.
In view of the fact that no import duties had been 1mposed on substatlon/dmtrlbutlon
facilities, etc., which TANESCO imported in the past, the nnport duties were assumed to
be zero. The interest on loans during consiruction period was not ammtlzed but treated as -
a cost since the perlod of each construction work is not longer than one year. Thcmfore :

' . thc sald mterest is not mcluded in the constructlon cosls bhown below

'Iable 13, 3 Summary of Constructlon costs (Cdse A)

Dar es Salaam (Uniti Thousand US$)
Substatiun o " Transmission Distﬁbutl‘on' : Total )
Year Foreign Local . Totall Foreign Local - Total| Foreign Local -Totall  Foreign " Local . -Total
2662 20,270 3,032 23302| 11671 1,310 12987 . 3683 . 17 37001 35624 4355 30983
2003 12,530 - 1,887  14417) " 3503 - - 161 4264 | 4999 . 23 0 s022| 20082 271 23,703
2004 13,845 2004 15939 11060 - 3250 - 14310| 5181 - 24 ° 5205| 30086 - 5358 . 35454
2005 2,962 S 454 - 3416 ‘83 08 932 1,920 D9 19290 USTIE - 86t 6277
2006 6,047 9ts . 6962 1,102 168 1,270] 2360 b 2,371 9509 - 1084 10,603
" 2007 2,439 369 2,808 520 - 61 581 508 2 - 104 - 3467 . 432 o 3899
2008 877 131 1008 .0 0 0 &M 3 &7 1.551 134 1,685
2000 .| 4,994 754 - 5748 0 .0 .0 643 3 eds| . 5637 757 6,394
2010 .0 L A U | I |} PR ool to ¢ 0
Total 63964 - 9636 73600 28690 5648 34338 19,968 92 20060F 112622 15376 127,998
Kilimanjaro {Unit: Thousand US$)
Substation Transmission : Distn’hution o Total . -
Year Foreign ~  Local Total] _Fereign Local = - Totall Foréign =~ Local . . To’i Foreign - local . - Total
2602 12,047 1,504 13,641 3,610 azd | 4034( 2,578 Ti 2589 (8235 - 2029 . 20164
2003 4,516 &85 5201 4,195 493 46881 2682 - 12 . 2694 11303 1,190 . 12,583 |
2004 1,509 231 1740 1,341 158 14991 742 30 745{ . 3582 - 392 13984
2005 662 100 762 1916 . 2352 10268 | | 1406 70 1413 09984 - 2453 12443
2006 5,700 855 6555 8018 - 2364 10382 -0 0 Of 13718 - 3219 - 16937
2007 1,684 254 19318 0 0 0} 1,666 8 1674 | . 3350 7 282 . 3612
2008 0 0 0 0 0 0 1,045 . - 5 1,050 1045 5 . 1,050
2009 2,707 401 3,108 0 -0 e 0 .0 ol - 2107 - 4m 3,108
2010 0 0 . ) 0 0 -0 ] 0 0 o .0 .0
Total 28,825 4,120 32945{ 25080 . 579t 30871 | 10119 46 10,165] 64024 . 9957 . 73981
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~Table 13 4 Summary of Constr ucllon costs (Casc B)

Dar es Salaam ] ] {Unit: Thousand US$)
’ Substation o Transmission Distribution . Total

Year Forelgn  ° Local - . Total|  Foreign Lacal Total| - Foreign Local Totall Foreign Local Total|

. 2002 | 16062 - 2400 18462 10600  L196 . 11,796 2,725 13 2,738 29,387 3609 32,996
2003 - 9646 1448 - 11,094 2,619 655 . 3,2M 4,192 19 - 4211 16,457 2,122 18,579
2004 16,192 2449 18,641 11,542 . 3,307 14,849 4,635 22 0 4,657 32358 57718 38,147
2005 2,238 - 339 2,577 636 T - 713 £,401 -1 1,408 4215 0 423 0 4698
2006 S 6054 . 915 6,959 1,279 188 1,467 2,462 i 2473 9795 . 1114 0 {0,909
--2007 3470 531 4,001 493 58 55t 2,824 . 13 . 2,837 6,787 6062 7,389
2008 BOO 123 923 " 163 19 18| Lo 242 1. 243 L2050 0 143 1,348
2009 1916 - . 284 - 2200 45t 53 04 L190 6 1,196 3557 . 343 3,900
| 2010 2592 0 0 3193 L2985 L0 s 78 - 0 0 .0 2,662 401 - 3063
Total 58,970 8,882 67,8521 27853 556t 33414 19671 T2 19,763 | 106,494 14,535 121,029
Kilimanjare .-~ - - : : N : - s (Unit: Thousand US$)

: Substation . - { . Transmission . - : Distribution - . Total

Year Foraign Logal 'Tota_IL Foreign . Local’ Totall Foreign Local = Totall Forelgn = Local Total

© 20021 11909 1,571 13,480 1,303 153. 1,456 2,883 13 . 2891 16095 . {737 17832
2003 ©3,330 . 508 3,838 2,618 307 2,925 1,850 9 1,859 7,798 824 8,622
2004 1324 0 200 1,524 ] - 3,884 456 - 4,340 1,268 °5 1,273 8476 - 661 1,137
2005 1,509 231 1,740 909 2,491 11,587} 1,406 7 1,413 12011 2728 14,740
2006 5793 870 6663 7,016 2352 10,268 36l 2 363 14,070 3224 17294
2007 569 TO85 . 654 263 ©31 294 1,045 5 1,050 1877 421 1,998
- 2008 1,684 254 1,938 ¢ . o . 0 ) 1,045 5 1,050 2,729 259 | 2988
2009 o 0 . 0 .0 [ 621 3 624 621 .3 624
o0 [ 0 0 0 0 S e 0 a0 S0 0
Total 26,118 379 29 837 25080 - 5,790 . 30870 | 10479 49 10,528 | 61,677 9,558 71,235

) 13 4 AnaIyS|s Results

-13 4 1 Fmanc:la! Statements

_ Thc 1ﬁnancial statements prepared are attached hereto. As is evident from the
* financial statements, undér the assumed ﬁnancing conditions, in case of the project in Dar
es Salaam, shortage of fund will not occur in both Case-A and Case-B. On the other hand,

under thé assumed conditions, financial situations of the project in Arusha and Kll;manjam
are not s0 good in both Case-A and Case-B, while an introduction of additional fund
(short- term loan) is not required. Thus, in order to carry out the planned projects in Arusha
and Kilimanjaro, it is necessary that the terms of financing should be more favorable than
the assumed ones, - :

| 13.4.2 FERROI/FIRROE

- The values of FIRROI and FIRROE calculated based on the above terms are shown

~in Table 13.5. Concerning the project in Dar es Salaam, the value of FIRROE is very large,

whereas the before-tax FIRROI is only approximately 10%. This result is due simply to the

small proportion of owned funds to the total amount of investment (about 10%), which

brought about a leverage effect. With respect to the project in Arusha/Kilimanjaro, the
~ calculated values of FIRROI and FIRROE suggest that the profitability is low.
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Tﬂble 13. 5 Calculated Values of FIRROI/F IRROE

Arusha,

* Arusha,

Dar cs Salaam | Dar es Salaam
(Case-A). (Case-B) Kilimanjaro | Kilimanjaro -
: . _ S : - (Case-A) (Case-B)
| FIRROI (b/Tax) 10.5% . 11.6% 2 3.9% 4.4%
L FIRROI (a/Tax) 7.9% 8.6% . 2.9% 3.2%
TFIRROE (b/Tax) 61.1% | - 81.5% 16.7% - 22.3%
FIRROEt (a/Tax) 42, 4% ‘ - 51.8%

85% - |  12.7%

13.5 5 Sens:tlwty Analysns

I‘mancxal evaluation of dny pmJect is based on assumptlons which can vary accordmg
to pohtunl social, and economic changes in the future. Therefore, the following p'lrameters
were varied to evaluate their effects. The results of thls sen31t1v1ty m1alys1s are as shown in
' Tables 13 6 and 13 7. ' : :

.___ Power_ rates - _
® ..Construction cost

' .Fable 13 6 Summary of Sensumty Analys1s Results (Dm €8s Salaam)

Case-A Case-B :
C FIRROI(b/Tax) FIRROF(a/ lax) PIRROI(b/Tax) FIRROE('U‘Tax)
Construction Cost o _ , .
+20% o 8.5%. - 308% . 9.4% 37. 7%_ -
0% C95% 36.1% - 10.4% 44.0%
+ 0% 10.5% - 42.4% o 1.6% 51.8%
-10% 11.8% . - 50.3% O 13.0% o 62.0%
-20% o0 13.3% 60.8% . C14.7% - 76.2%
Sales Revenue - R R
+20% - 13.0% 572% 14.3% - 71.2%
+ 10% 1.8% 49.7% 13.0% C61.1% o
+ 0% 10.5% 42.4% o 116% 51.8% -
C10% S 92% - - 35.4% 102% - 43.1%
20% 5.8% " 28.3% " 8.7% 34.7%

: Iable 13.7 Summary of Sensnmty Analy31s Results (Arusha/thmanJaro)

- Case-A . Case-B

. ‘ FIRROI(b/Tax) FIRROL(afTax) PlRROl(b/Tax) FIRROE(’U’T qx)
Construction Cost - : S _
+20% ' 2.4% ~ No Return 2. 8% N No Retum :
+ 6% 3.1% No Return ©3.5% C4.1%

+ 0% 3.9% 8.5% 4.4% 127%
S10% 4.9% - 16.6% T 53% S 211%
20% 6.0% 25.3% - 6.5% - 30.8%
Sales Revenue - . _ ' T
+20% 5.9% ©22.4% 6.4% 27.5%
+ 10% -4.9% 15.9% 5.4% 20.3%

+ 0% 3.9% . 8.5% | 4.4% 12.7%
-10% 2.9% No Return - 33% 3.0%
20% 1.2% No Return 2.1% - No Retumn
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“ In addition to the above sensitivity analysis, the terms of financing were varied to
evaluate their effects. In.the case of Dar es Salaam, there were no financial problems in the
base case, hence as a referenee case, these terms were considered: interest rate, 8% per
~ annum; grace period, 5 years; and repayment period, 20 years (general terms the Tanzanian

government - applies when re-lending foreign = soft loans to TANESCO)., For
_Arusha/Kilimanjaro, intetest rate of 1% per annum, grace petiod of 10 years, and repayment
: perlod of 30 years were assumed as a Iefetence case. ‘The results of thm scnsmvny analyms

are as described below.
In Dar es Salaam, in Case- A shortage of funds (UQ‘B 285 thoumnd) occurs in the year

. of 2004 due to the increase in annual interest payment ascribable to the higher interest rate

- and shorter repayment petiod. " The after-tax FIRROE is 11.8%. In Case-B, shortage of funds

* does not oceur, exceptmg US$250 thousand in 2005 and US$10 thousand in 2010 The aftern_

tax FIRROR in this case is 16.8%. ' -

- 1In Arusha/thmanjaro in both Case-A and Case B, shortage of funds does not ocour at

all thanks to the decrease in annual interest payment attributable to the lower interest rate and
longer repayment period. The after—tax FIRROE is 31. 1% in Case A and 35. 2% in Case B.

'13 6 Summary of Results of Fmanmal Analysus -

o Although the eleetrlclty tarlff was rev1sed on May 1, 2002 it is stll] lower than the cost. -
-.Therefore it is difficult to hope for a respectable [)I()ﬁtablhty even with rehablhtauon projects,
_which are generally hlgher mn proﬁtablhty than new facility construction projects. The results
of the thlS financial analysis indicate that if favorable terms of loans are applied, the planned
pI’OjGCtS are financially viable, although very high profitability cannot be expected _
- Concerning the projects in Dar es Salaam; no financial probIems oceur in the base case
(interest rate: 3% per annum, grace period: 7 years, repayment petiod: 25 years) On the other
" hand, in the reference casc assuming the average terms the Tanzaman g:overnment applies

- when re-lending foreign soft loans to TANESCO (interest rate: 8% pet annum, grace period: 7 .

years, repayment period: 25 years), it is necessary for TANESCO to sccure additional funds.
In the case of Arusha and Kilimanjaro, financial situation is not so good even in the

"base case, - In order to carry out the planned projects in Arusha and Kilimanjaro, it is
necessary that the loans should be made on terms which are close to the most favorable terms
~ currently applied in Tanzania. If the local currency continues declining in value and the power -
tariff are Kept at the current low levels, it must be said that the projects planned in Arusha and
- Kilmanjaro can hardly be carried out, unless the faeﬂmes are censtrueted by using a fund

~ without the obligation of repayment.

- It should be noted once again here that the compalatlvely large values of FIRROE
obtained under certain conditions are due simply to the small proportion of own funds to the

: total amount of mvestment
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Dar es Salaam: Case-A S . C
FIRROI {before Tax) = 10.5% FIRROE (before Tax) = . 61.1%
FIRROI (after Tax) =  7.5% FIRROE (after Tax) = -42.4% .- -
i : E : . {Unit: Thousand USS)
Year - 2002 2003 - 2004 2005 2006 2007 - 2008 - 2009 .T2010 . 2011 - 2012- - 2013 z0Ia - 2015 2016
< Profit & Loss Statement > ) : . R B ST . : : _
Energy Sold (GWh) 111.9 210.8 3168 4264 5348 - 640.7 . 7509 8656 - 9852 9852 9852 - 9852 9852 9852 9852
Sales Revenue 2,244 4230 . 6356 8,555 10,729~ 12,852° 15064 17,366 19,764 . 19,764 19,764 . 19764 - 19,764 . 19764 19764
Cost & Expense ' : L ' : - _ ' 5 '
Operation & Maintenance Cost 130. 513 - 797 - L045 1152 1,213 1256 1,284 1,312 13120 . 1,312 L1312 1312 1312 1312
Depreciztion 0 944 1,494 2,410 2,563 .. 2,800 " 2883 . 2,923 3,040 3,040 3,040 - 3,040 0 -3,040 03,0400 3,040
Intersst on Leng-term Loan 0 . 1,069 1,700 2,602 - 2,774 .- .3,05% 3,163 3,210 3,336 3268 3,154 . 3,053.° 2931 - 2,804 2,676
Interest on Short-term Loan 0 0 - 0 4 0 ] 0 0 0 -0 0. - G 0 0
Total 130 . 2,526 3,991 6058 6488 7,073 7,302 7416 - 7,688 7,620 7,516 7405 7,283 7156 - 7.028
Net Profit before Tax 2,114~ 1,703 2,365 2,497 ¢ 4241 5,780 - 7,'?6'2' 9,950 . 12,075 12,143 - 12,247 12358 12481 12607 12,736
Income Tax . 634 3l 709 749 - 1,272 -0 L7340 02,326 2985 7 3,623 3,643 3,674 3,708 . 3,744 3,782 . 3,821
Net Profit after Tax - 1480 1192 1,655 748 2,969 - 4046 5433 6965 8453 . 8500 - 8573 . 8651 8737 885 - 8915
< Cashflow Table > '
-Source of Fund : : o : . - o _ : . o o R S
Protit after Tax 1,480 1,192¢ L6350 1,748 2969 4,046 5433 6965 8453 ° 8,500 8573 . §,651 . 8737 8,825 8,915
Depreciation - O 9ad- - 1494 . 2410 . 2,563 . 2,800 2,883 7 2,923 -0 3,040 . 3,040 3,046 . 3,040 . 3,040 . . 3,040 3,040
Equity . 4,359 2,671 .0 5,368 561 - 1,094 432 .. 134 757 0 (U ¢ 0 0 0
- Long-term Loan . 35624 21,032 : 30,086 5,716 9,309 - 3,467 7. 1,551 5637 -0 (U 0 G ¢ -0 iy
Short-term Loan ' 0 - Q- 0. 6. 0. . L0 0 0~ 0 =0 w00 0 o 0
Total 41,463 25840 38,603 10,435 - 16,134 10,745 10,002 16,282 . 11,493 11,540 11613 . 1L691 . .1L,776° 11865 11,955
'App!icationof_Fund - T . o : o S S R ' : _' L . :
Investment (Foreign Portion) 35,624 - 21,032 - 30,086 - 5716 .. 9,509 3,467~ 1,551 5,637 0 0 0 0 o 0
Investment {Local Portion) 4339 2671 . 5368 © 8561 - 1,094 '432 C 134 75T 0 0 0 S0 A0 G 9
Increase in Account Receivable 224 423 636 855 1,073 1,285 L3506, L7370 L97¢ 0 L8976 1976 LST6 .- 1,976 - 1976 - 1976
Repayment of Long-term Loan | o - 0. 0 i o- -0 0 . 1425 22667 3470 3,698 74,0790 4217 4,279 - 45305
Repayment of Short-term Loan - 0 o0 0 -0 0. 0 w0 0 (U o - 0 0 Q. N
Total .- 40,207 24,126 36,090 . 7,032 1L676 . 5184 3191 9556 4243 - 5446 5675 . 6055 6194 6256 6481
" Cash Surplus’ L2550 4,714 2,514 0 3,303 44580 5561 6810 - 6726 7,250 | 6,094 5938 . 5636 5583 5609 5474
Cashflow (ROI before Tax) A 38093 A 20410 A 30531 . 377 A099 6455 0 10,617- 7952 16475 16475 16475 16475 16475 . 16475 16473
Cashflow (ROl after Tax) . : A 38,728 A 20,921 A 31240 .. A 372 & 3371 4,721 .- 8288 4,967 12,852 12,832 i 12,801 127767 - - 12,731 .. -12.693 . 12,654
Cashflow (ROE before Tax) A 2460 - AA46 AZ145 0 3491 4,637 - £3863. 9005078954, 10,873 - 9,737 - 9,813 L9343 9327 . 9391 9294
Cashflow (ROE after Tax) A 3104 7 ASST A2854 _ 2,742 - 3,364 05129 - 6,676.--5969° . 7250 - 60%4 5,938 .. 5,636 5,583 5.609 5474 -
Qutstanding Loan 93,467 89,187 - 84,682 -

35,624 - 56,656 $6.742 92458 101,967 105434, 106,985 111,197 “108,931. 105461 101,763  97.684 .
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- Dar es Salaam; Case-A

2/

(Unit: Thousand USS)

Year 2017 2018 2019, . 2020 2021 2022 0 2023 2024 2025 2026 . 2027, 2028 2029 2030 203_1 Toal -
- < Profit & Loss Statement > : _ S - U T cete . C SR,

Energy Sold (GWh) * 9852 9852 9852 . 9852 9852~ 9852 - 9852 ' 9852 9852 9852 | 9BSZ - 0852 9852 - 9852 9852 147774
Sales Revenue 19,764 . 19,764 . 19,764 - 19,764 © 19,764 .19,764. “19,764 .. 19,764 " T19,764 . 19,764 - 19,764 19764 19,764 - 19,764 19,764 296,454
COSI&EX.]J&IISE . R R . o L R . ] . . . 7 o : ) L .
.Operation & Maintenance Cost . .~ 1,312 1,312 1,312 - 1,312 .0 1,312 1,312° 1,312 - 1,312 00 1,312 ) 1,212 13127 1,312 1512 0 L3120 - 1,312 19685
Depreciation - 03,040 3,040 3,040 - 3,040 3,040 - 3,040 - 3,040 3,040 - 3,040 3,040 3,040 3.040 3,040 3,040 3,040 45,599
Interest on Long-term Loan 2,540 7 2,405 2270 2135 2,000 . 1,865 1,730 - 1.594 1,439 '_ 1,324 ... 1,18% -4L054 21% 784 648 23,917
Interest o Short-term Loan . 6 - 0 6. 0 0 R RO | R 0 0. .6 . 0 ] e 0 0 G
Total - : 6.893 . 6,758 6,622 6,487 - 6352 6217. 6082 5%47 5812 5676 - 5541 - 5406 - 5271 5136 5,001 89,201
Net Profit before Tax ™ 12,871 . 13,006 - 15,141 13,276 - 134110 13,347 15,6820 13,817 13,952 14,087 14,222 - 14357 14493 14,628 . 14,763 207,253
Income Tax : 3,861 - 3,502 3,942 3,983 4023 4064 41057 4,145 4,186 7 4226 4,267 4307 4348 - 4388 - 4429 62,176
Net Profit after Tax - 9,010 8,104 9,199 9,293 6,388 9,483 9,577 8,672 9,766 8.861° 9956 10,050 10,145 10.239 16,334 145,077
< Cashflow Table > B
Source of Fund . : : : : c . ‘ :

. Profit after Tax $,010 9,104 9,199 9,293 9,388 9,483 9,577 9,672 . 97667 9,861 5,856 10,050 . 10,145 10,239 16,334 231,219
Deprectation - 3,040 - 3,040 3,040 3,040 3,040 3,040 -0 3,040 3,040 3,040 - 3,040 3,040 3,040 3,040 3.040 3,040 82,89
Equity _ 0 0 0 0 0 0. 0 .0 0 6 0 0 0 0 0 15376
Long-term Loan - 0. 0 0 0 S0 0 0 G 0 1} -0 4] [ 0 0 112,622
Short-term Loan 0 0 o 0 0 0. G R Q0 G- 0 0 0 0 0 0
Totgl 12,050 12,144 12239 12,333 . 12,428 12,523 - 12,617 © 12,712 12,806 ° 12,901 12,996 13,090 13,185 13,279 . 13374 442,113

Application of Fund - ) ) L )

Investment (Foreign Portion) 0 0 4 0 0 0. ¢ 0 0 G ¢ 0 0. 0 0 112,622
Investment (Local Portion) | o - 0 ] 0 0 0 0 0 0 o S 0 0 ¢ 0 15,376
Increase in Account Receivable - 1,976 1,976 - 1,976 1,976 - 1,976 1,975 . 1976 7 1,976 1976 1,976 1,976 . 1,976 1,975 1,976 1,976 ° 51,219
Repayment of Long-term Loan 4,503 4,505 4,505 4,505 4,505 4,505 4,505 4,505 - 4505 4505 . 4505 - 4505 4,505 4,503 4,505 95513
Repayment of Short-term Loan ¢ 0. . 0 ] 0 0. o} 0 0 ¢ . 0 [ 0 0 0 ¢
Total - ‘ 6,481 6481 6,481 6,481 6,481 6,481 . 6481 6,481 6,481 6,481 - 6481 6,481 6,481 6,481 6,481 274,730
Cash Surplus 5,568 5,663 5,757 5,852 5947 - 6,041 ¢ 6,136 6,230 6,325 6,420 - 6,514 V 6,609 6,703 - 6,798 6.893 167,383
Cashflow (ROI before Tax) 16,475 . 16475 16,475 16,475 16,475 _ 16475 16475 ) 16,475 164757 16475 | 16475 16475 16,475 . 16,475 16,475 296,713
Cashflow (ROI after Tax) 12,614 12,573 © 12,333 12,492 12451 12,417 12370 12,330 © 12,289 . 12249 0 12,208 12,1680 12,127 - 12,087 12,046 1197621
Cashflow (ROE before Tax) 9,430 9,563 6,700 ... 9,835 . 9970 10,105 19,240 10,376 . 10,511 10,646 102731 10,216 11,051 11,186 11,322 251,100 -
Cashflow (ROE after Tax) . 5,568 5,663 5751 5852 5947 . 6,041 6,136 6,230 6325 6,420 6514 - 6,609 6,703 6,798 6,865 152,007
QOutstanding Loan 80,178 75673 71,168 66,663 - 62,158 57,653 53,148 48,643 44,139 39,634 ' 35120 . 30,624 26,119 21,614 17109 . -/~




-Opt-

Dar es Salaam: Case-B

" FIRROE (before Tax) =

81.5%

(12

FIRROI (before Tax} = 11.6% -
FIRRCI (after Tax) = = 8.6% FIRROE (after Tax) = - 51.8%
o {Unit: Thousand USS)
Year 2002 2003 - 2004 2005 2006 20607 . 2008 -2009 2010 2011 2612 2013 - 2014 2015 - 2016
< Profit & Loss Statement > o : - S : : : R
Energy Sold (GWh} . . N D 210.8 - 316.3 4264 5348 640.7 - 7509 8656 . 9852 .- 9832 9852 _ 9852 - 19852 . 19832 985.2
Sales Revenue 2244 4230 6356 8355 10729 . 12852 15064 - 17,366 19,764 19764 19764 19764 19,764 19764 19764
Cost & Expense ' = : - EER L - . o .
. Operation & Maintenance Cost .- 95 418 659 205 1,010 - 1,154 - 1,187 1,235 .- 1,250 1,265, 1,265 ° 1,265 1,265+ 1265 1265 -
Depreciation : 9 752 . 1227 2,187 - 2301 . 2549 2,728 2758 2,851 ¢ 2,903 . -20903 ° 2903 2,903 - 2,805 2,903 -
 Interast on Long-term Loan” - 0 882 1375 2,346 2475 - 2768 2,972 - 3,008 . 3,080 3,105 3011 2912 2801. 2,682 2,562
Interest on Short-term Loan 0 o o o 0 0 0o 0 0 S0 ] a. e 0 0
Total ) o : 96 2,092 3261 5439 5,786 6,471 6,888 7.001 . 7,180 7273 . 7,17% - 7680 6970 6851 6.730
Net Profit before Tax 2,148 2138 3,095 - 3,116 - 4943 6381 ¢ 8176 10365 12,583 12490 12,584 12,683 12,794 . 12,913 - 13,033
Income Tax : . 644 641 928 935 - 1,483 1,914 2453 573,109 - 37757 3,747 3,775 . 3,805 3,838 3,874 - 3,916
Net Profit after Tax : 1,504 1,487 - 2,166 - 2,181 - 3,460 4,467 - 5723 7,255 8,808 - 8,743 8,809 8,878 18936 5,039 9,123
< Cashflow Table > ' '
Source of Fund o : o o oo S - S LT
Profitafter Tax ' 1,504 1,497 2,166 2,181 3,460 4467 . 5723 1,255 8,808~ 8743 8809 8878 . 8956 %039 - 9,123
Depreciation 0. . 792 1227 -2,187 2361 - 2,549 2,728 . 2,758 2851 . 2903 - 2903 2903 2905 2903 2,903
Equity 3,609 2,022 5778 © 423 L114. - 602 143 343 401 0 0 0 0. ¢ 0
Long-term Loan 29387 16,457 32,369 4,275 9795 6,787 1,205 . 3,357 2,662 0. -0 0 0 0 S
Short-term Loan 0 0 9 0" 0% 0 0 6. 0 0. 0 0 0. 0 0
Total - 34,500 20,868 41,540 5066 16670 14404 9,800 13,913 14722 11,647 11712 11,782 © 11,859 11,942 - 12,027
Application of Fund R . _ _ . . . o . _ -
Investment (Foreign Portion} 28,387 16,457 32,369 4,275 9,795 - ‘ 6,787 1205 3,557 2,6_62'_ 0 0 G- 0 0.
Investment (Local Portion) . 3,605 2122 5778 - 423 1,114 602 -+ 143 - 333 © 401 ¢ 0 0 - Y o 0 -
Increase in Account Receivable 224 423 - 636 855 © 1L,073 1,285 - 01,306 - 1,737 L9760 1,976 1,676 1,976 1976 - 1,976 = 1976 -
Repayment of Long-term Loan G- 0. 0 0 g ¢ 0 1175 - 1,834 3,129 3,300 3,691 3,963 T 4,011 4,153
Repayment of Short-term Loan Nt 0 0. 0 0 - 0 O -6 o 0 0 . 90 - 0 0
Total " 33,220 19,002 38,783 5553 11,982 . 8674 _' - 2,854 : 6,812 6,873 5,105 5276 . 5,668 5939 - 5987 . 6,130
Cash Surplus . 1,279 1,866 . 2,757 3513 . 4,688 5730. 6945 7,101 7,849 - 6542 © 6437 - 6,114 5920 5935 | 5897
Cashflow (ROI before Tax) A 31072 A 15,190 A 33,086 | 2,096 A 2263 3,024 . 11,022 10,494 13,475 16522 16522 16522 16522 16,522 16522
Cashflow (ROI after Tax) A 31,717 A 15852 A 34,014 1,161 A 3,746 1,109 8,569 7,385 9700 - 12,775 12,747 12,717 12,684 12,648 12,612
Cashflow (ROE before Tax) - A 1,685 385 - A 2,092 - 4025 - 5,057 7,042 9,255 - 9867 11,223 . _10,289.' 10,212 -.--9.919 . 9,758 5839 . 9,807
Cashflow (ROE after Tax) A 2330 AZ56 A 3,021 3,050 3574 - 5128 0 6,802 . 6,758 7,448 6,542 6,437 . 6114 - 5920. ° 5955 5,897
97,057 - 93,365 - 89403 85392 - 81,2338

" Quistanding Loar . - 29,387 - 45,844 78215 82,488 - 92,283  99,070: 100,275 102,657 . 103,485 ' 100,356 -




“Lye-

Dar es Salaam: Case-B

)

" {Ugit: Thousand 1JS%)

2023 .

2024

Year 2007 20180 2019 20200 2021 2022 L2025 L 2026 o 2027 - 2028 - 2029 2030 2031 Total
< Profit & Loss Statement > - : : : R e T ) . L ) R - o Ce . 3
Energy Sold (GWh} - : 9852 - 9852 9852 - 935.2_ 9852 98352 9852 - 9852 9852 .. 9852 9852 : 9852 985.2 G352 985.2 . 14,7774
Sales Reycnue” g 19,764 19,764 19,764 19,764 - 19,764 19,764 . 19,764 15,764 - 19,764 - 19,764 19,764 . 19,764 19,764 119,764 19,764 296454
Cost & Expense SRR 3 S - [ o ' : : S Co
Operation & Maintenance Cost -~ 1,265 . 1,265 - 1,265 1,265 = 1,265 1265 1,265 1,265 1,265 1,265 . 1,263 : 1265 - 1,265 .1,265. . 1265 18,977
Depreciation - 2,903 - 2503 | 2903 2903. - 2903 - 29037 2803 - 2,903 2,903 2903 0 2903 - 2503 2,903 2,903 2903 43,552
" Interest on Long-term Loan 2,837 2,309 2,182 2,054 1,926 1,798 . . 1670 1,543 LA4l5 71287 0 L1139 LO31 - 904 o 776 648 - 23,13¢
Interest on Short-term Loan 0 0 0 0 0 0., 0 Q9 - e . Q 0 -0 0 0 0. 0
Total _ . 6,606 6.478 6,350 6,222 7 6,055 - 5,967 - 5,839 5711 5583, 5456 5,328 520 5072 . 4944 4,817 - 85688
Net Profit before Tax 13,158 13286 . 13,413 13,541 13,669 13,797 . 13,925 - 114,052 14180 -14,308 : 14436 - 14,564 14,691 - 14819 - 14.947 210.786 .
Income Tax 3.947 . 3,986 . 4,024 4,062 - 4,101 = 4,139 4,177 4,216 - 4254 77 4292 4331 . 4,369 4,407 4446 4,484 63,236
Net Profit after Tax 9,21_0 S 9,300 9,389 - 9,479 9,568 . 79,658 - 9,747 .. 9,837 . 9926 ~ 10,016 - 10,105 10,194 - 10,284 . 10,373 - 10,463 1-‘{?,550
< Cashflow Table> -
Source of Fund - S . e IR . . :
Profit after Tax - L9210 - 9,300 9,389 9,479 9,568~ 9,658 - 9747 9,837 8926 10,016 10,105 - 10,184 10,284 © 10,373 10,463 238,160
Depreciation 2,903 2,903 - 2,903 2,903 2,903 2,503 2,903 2,903 2,903 2.9G3 2803 2903 - 29063 2903 2903 78365
. Equity 0 R 0 - 0 0 6 0 0 0 0 0 o0 0 0 14335
Long-term Loan 0 0 0 0 0 6 00 0. 0 ¢ . ¢ . 0 0 0 0. 106,494
Short-term Loan . 0 0 0 0 0 B i 0. 0 oo 0 ¢ ¢ 0 0
Tortal 12,114 12,203 12,293 12,382 12,472 12,3561 12,651 12,740 12,830 12,919 13,008 13,098 13,187 13,277 - 13366 437,534
- Application of Fund : S . : ' . o o e
Investment (Foreign Portion) . 0 0 0 0 Q0 G- 0 0 0 L 0 0 0 0 0 106,494 .
- Investment {Local Portion) 0 - 0 0 - 0 . -0 -0 0., 0 Q 0 L1 ¢ 0 ¢ 14,533
Increase in Account Receivable -~ 1,876 . 1,976 1,976 1,976 1,876 1,976 1,976 1,976 1,976 1,976 1,976 . 1,976 1,976 1,976 1,976 = 51219
Repayment of Long-term Loan 4,260 - 4,260 4,260 - 4,260 4,260 © 4,260 o 4260 . 4260 4260 .. 4260 - 4260 4,260 4,260 4,264 4,260 - 89,152 -
. Repayment of Short-term Loan 0 0 - 0 0 0 0. 6 - 0 G0 ¢ Q. G 0- 0 0
Total : 6,236 - 6,236 6,236 6,236 ©  £,236 6,236 6,236 6,236 - 6236 6,236 1 6,236 6,236 6,236 6,236 6,236 261,401
- Cash Surplus 5.878 35,967 6,057 - 6,148 6,236 6,325 6.41% 6,504 - .. 6,593 6,683 6,772 6,862 6,951 7,041 7,130- 176,153
" Cashflow.(ROT before Tax) -.16,522 16,522 16,522 16,522 16,322 - 16,522 . 16,522 16,522 . 16522 16522 16,522 16,522 . 16,522 16,522 o 16,322 305462
Cashflow (ROI after Tax} 12,575 12,536 - 12,498 12,460 ~ 12,421 12,383 - 12,345 12,306 12,268 12,230 12,191 . 12,153 12,115 12076 12,038 203354 -
- Cashflow (ROE before Tax) 9,825 9,953 10,081 10,209 10,336 10,464 10,592 19,720 10,848 . 10,875 . 11,103 11231 11,359 11,486 11,614 265,687 -
Cashflow (ROE after Tax) 5,878 5.967 6,057 ‘6,146 © 6,236 - 6,325 6,415 - 6,504 6,593 . 6,683 6,772 6,862 6,951 7.041 7,130 161,618
. Qutstanding Loan 76,979 - 72,719 - £845% 64,199 - 59940 - 55,680 51420 47160 - 42,900 38,641 - 34,38L - 30,121 - 25,861 - 21,502 17342 -
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Arusha, Killimanjaro: Case-A

FIRROI (before Tax}

FIRROE (before Tax) = 16.7%

(i)

4684
4139

n -

= 3%
FIRROI (after Tax) = 2.9% - FIRROE (after Tax) =  8.5% _
. : (Unit: Thouvsand USS)
* Year - 2002 - 2003 2004 2005 2006 - 2007 2008 2008 2010 - 201% 2012 2013 2014 2015 2016
< Profit & Loss Statement > : : o : S - ' ) : i
Energy Sold (GWh) 395 - .764 1114 1447 1765 - 2059 2366 2686 3018 3018 3018 - 3061.8 - 3018 3018 3018
Sales Revenue 795 1333 2235 2,903 3540 4331 4747 5388 6055 . 6055 6055 6055 6055 . 6055 6,055
Cost & Expense : ' . S _ e _ S T
Operation & Maintenance Cost - 118 310 395 464 539 704 751 781 N 766 766 . 766 . - 766 766 766 766
Depreciation : 0 448 781 885 1,287 L,742. 1,830 . 1,865 - 1,917 1917 1917 7 1917 1,917 1.917 1517
Interest on Long-term Loan 0 547 889 997 1,296 1,708 - 1,808  1,840. - 1,859 - 1,863 1,823 1.772 1,703 1,631 1,357
Interest on Short-term Loan 0 0 0 0 o [ 0. 0 . 0 0 ¢ .0 0 43 a
Total o 118 1,308 2,064 2,345 3,122 4,154 . 4,389 - 4455 . 4582 ... 4546 4,506 - 4435 4,386 4,314 4,240, .
~ Net Profit before Tax 674 . 228 171 558 418 M 22 358 1933 14730 1,309 - 1,549 1,601 1,669 . 1,741 1815
Income Tax . . 202 . 68 51 167 125 G 107 280 - 4427 453.- - - 465 480 501 - 522 544
Net Profit after Tax - 472 - 160 119 391 293 - A22 o251 653 - 1,031 - 1,056 1,084 1,121 1,168 1,219 1,270
< Cashflow Table > E
Source of Fund : o S o - - : :
Profit after Tax 472 160 119 391 293 _' 422 251 653 1,031 1,036 . 1,084 1,121 1,168 . 1.21% 1270
Depreciation -0 448 . 781 883 1287 - 1,742 0 1,830 1865 1,917 1,917 . 1917 1,917 1917 1,917 1,517
Equity 2,029 1190 392 2,459 5219 262 : 5 401 0! ¢ 0 .0 S LU
Long-term Loan 18,235 - 11,393 3,592 9,984 " 13,718 3,350 . - 1,045 - 2707 .0 g 0 4 ¢ 0 y
Short-term Loan 0 - 0 L ¢ 0 N 0~ 0. . 0 0 0. - 0 0 0
Total 20,736 13,191 4,884 13718 18,516- ~ 5332 3,131 5626 2,948 2973 3,001 ©3,037 3,085 3,136 3,187
.. Application of Fund- o ' : G R S o ' ' .
Investment (Foraign Portion) 18,235 © 11,393 - 3,592 .° 9,984 .7 13,718 3350 1,045 2,707 0 . 0 (U 0. 0 G-
Investment (Local Portion) 2,029 1,190 392 2459 3219 2620 - 5401 L | R 0 00 D 13
‘Ingrease in Account Receivable - 79 153 223 .- 290 354 413 475 539 .. 606~ - 606 606- - 606 - 606 - 806 . 606
-Repayment of Long-term Loan - 0 0. 0 0 -0 B N 0.0 729 L1185 - 1326 - 1,728 0 2277 .. 2411 . 2,453 2,561
Repayment of Short-term Loan S0 0 9 0. 0 B N O 0 4 ] R ST | ST
Total - T 20343 12,736 4207 - 127330 1729170 4025 0 1,525 4376 . L791 - 1,934 . 2334° 2882 3,016 - 3.058 - 3,166
Cash Surplus _ 393 453 677.- 985" 1,225 1307 . . 1,606- 1,250 1,158 1,039 - 667 © 155 69 78 21
" Cashlow (ROTbefore Tax) A 19,669 A 11,513 A 2,367 4 10204 A 14290 . A 598 2472 991 4,684 4,684 4684 . 4684 - 4684 - 4584
- Cashflow (ROLafter Tax) .. & 19,871 11,581 A 2418 & 10,461 & 14416 - A 3598 . 2364 . . 711 4242 - 4231 ..-4219 4,204 . 4,185 1 4,161 ;
Cashflow (ROE before Tax) - A 1434 A 66T - 336 A 1,307 A 1868 - 1,045 1,706 21129 1,600 14920 0 1,132 63570 570 600 - 365
Cashflow (ROE zfter Tax) A 1636 AT 285 A 1474 A 1994 T.1045 CL601- . 849 IS8 1,039 . 667. .. 15569 - 78
Qutstanding Loan 18235 29,628 33220 . 43,204 | 56,922 - 60272 61,317 63295 62,109 60,781 . 59,053 56776 54,365 51912 49351
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Arusha, Killimanjaro: Case-A

(212)

(Unit: Thousand USS).

Year 2017 - 2018 2019 ¢ 2020 - 2021 - 2022 2023 2024 2025 . 2026 2027 .. 2028 2029 . 2030 - 2031 Total
< Profit & Loss Statement > C - il . ‘ . : o e D g :
" Energy Sold (GWh) - 3018 - 301.8 3018 _301.8 3N1.8 - 3018 301.8 391.8. 3018 3018 @ 3018 3018 301.8° 301.8. 3018 45276 .
Sales Revenue | 6,055 6,055 6055 - 6055 6055 6055 6055 6055 6055 6055 6055 6055 6055 6055 . 6,055 90830
Cost & E_xpense R . R - . . . c. . ‘ . ‘ . = . . . _. : e o .
Operation & Maintenance Cost 766 . 766 766 765 .. 766 66 - - T66 . T66. 766 . T6EL - TGk . 766 766 . 766 - 766 11491 -
Depreciation 1917 LS47 C L917 1917 1917 19170 197 . 1917 CL917 - 1917 - 1817 1817 - 1817 1917  191T 28754
Interest on-Long-term Loan 1,481 . 1,404 .- 1,327 1,250 L1737 1096 1,020 943 . 866 - 789 . 712 635 55¢ 482 405. 14,141
Interest on Short-term Loan 6. . .0 0 0" - -0 0 B 0 0 9. 0 0. o . 0
Total _ 4,164 4,087 4010 3933 385 3779 3703 3,626 ' 3,549 3,472 . 3395. 3318 3242 3165 - 3,088 54,336
Net Profit before Tax 1,892 . 1,968 . 2,045 2,027 2,199, 2276 | 2353 S 2,430 2,506 2,583 - 2,660 2,737 . -2,814 2,801 7 2,967 36,444
Income Tax 568 .- 591 . 614 © 6370 660 683 706 - 729 . 752 ¢ 75 798 821 844 BET . 890 10,933
Net Profit after Tax 1,324~ 1,378 - 1,432 1,486 1,539 1,593 1,647 11,7017 1,754 1,808 1,862 1916 1,970 - 2,023 - 2077 25511
< Cashflow Table > e -
. Source of Fund -~ X . - . : ' . o Coe
Profit after Tax 1324 1378 1,432 - 1,486 1,539 1,593 1,647 L701  1,754 1,808 - 1862 1,916 1,970 . 2,023 2,077 35777
Depreciation 1917 Le17 . 1917 _ 1917 1917 - -1,917 - 1,917 . 1917 - 1917 . 1917 1917 1917 1917 1917 1917 S$L0l1
Equity .0 v ¢ ¢ 0 0 0 -0 -9 0 -0 0 0 B¢ 0. 9937
Long-term Loan 0 0 o - 3 0 0 9. T 0 . 0 0 0 0 0 64024
Short-term Loan 0 ¢ C ¢ 0 ¢ 0 o 0 4] 0 -0 S | IEETR 1 0 0
Totat 3241 3205 3349 3403 3,456 0 3510 3,564 . 3,618 - 5671 3,725 0 3779 . 3833 0 3887 3,940 5994 160768
Application of Fund S S - : . - S i
Investment (Foreign Portion) 0 ¢ 0 - | 0 Y 0 0 0 -9 ¢ 0 0 0 0" 64,024
Investment (Local Pertion) 0 e ¢ 0 0 -0 0 .0 .0 S0 0 0. 0 -0 C 9557
. Increase in Account Recsivable 606 606 606 606 606 €06 606 606 606 605 606 606 606 606 606 15,849
Repayment of Long-term Loan 2,567 2,561 2,561 2,561 2,561 2,561 2,561~ 2,561 2,561 . 2,561 2561 2361 2561 - 2,361 2,561 53.087
Repayment of Short-term Loan 0 v} ] 0 0 0 0 N S0 [ 0 w0 0 0 ¢ G
Total . : 3,166 3,166 3,166 3,166 3,166 3,166 3,166 - 3,166 3,156 3,166 3,166 3,166 . 3,166 - 3,166 3,166 142917
Cash Surplus 75 128.- - 182 236 290 344 397 451 305 . 559 613 666 720 774 . 828 17,851
Cashflow (ROI before Tax) 4686 4,684 - 4684 4684 | 4684 4634 4684 4,684 . 45634 4684 4,684 . 4684 - 4684 4634 4684 4TTT4.
Cashflow (ROT after Tax) 4116 4,093 4,070 4,047 4,024 - 4,001 3,978 3,935 3932 3,909 3,886 3,863 3850 3,817 3,794 - 32,431
Cashflow (ROE before Tax) 642 719 79 873 950 . 1,026 1103 1,180 . 1257 © 1334 . 1411 - 1487 . 1,564 = 1,641 1718 23237
Cashflow (ROE after Tax) 75 128 182 . 256 290 344 . 397 451 5035 559 613 666 - 720 - T4 228 7.8%2
Quistanding Loan . 46,790 . 44229 41,668 - 39,107 © 36,546 33,985 . 31,424 28363 26,302 23,742 21,181 18,620 16,059 13,498 10,837 -/-
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Arusha, Killimanjaro: Case-B

22.3%

(1/2)

FIRROI (before Tax) = 4.4% FIRROE (before Tax) = - B
FIRROI {after Tax) = 3.2% FIRROE (after Tax) = - 12.7% _ C
' L L (Unit: Thousand USE)
Year o 2002 2003 2004 -2005. 2006 2007 2008 - 2009 ..2010 - - 2011 2012 2013 2014 2015 . 2016 '
< Profit & Loss Statement > - c E I o . S
Encrgy Sold {(GWh) - ) 395 764 114 1447 1765 205.9° . 2366 2686 3018 . 3013 301.8 301.8 . 3013 3018 3018
Sales Revenue 795 1333 2,235 2903 3540 4131 4747 5388 6055 6055 . 6055 6055 6055 6055 6055
Cost & Expense - . R . o i . .- o . o L - L G - o
Cperation & Maintenance Cost 101 244 327 415 - 518 - 660 - 703 T34 73470 734 - 0 T340 734 734 . 734 734
Depreciation : 0 37 593 806 1,268 1,733 - 1,789 1,856 . 1,877 1877 . L877 1,877 1,877 1877 1877
Interest on Long-term Loan 0 483 L TIT 911 1271 1,694 . 'L,750.: 1,832 - 1,831 . 1,802 1,766  L715 1,647 1,577 1504
Interest on Short-term Loan 0 0 0. g . g 0 0" -0 0 0 0 0 .. 0 0. 0
Total o ] 101 1,096 1,637 2,132 . 3,033 . 4,087 4,242 4,422 4,443 - 4414 4377 4327 . 4258 4189 . 4116
NetProfitbefore Tax . . . 692+ 437 - 597 770 483 - 44 . 505 965 1613 LEAL - 1678 | 1729 1797 © 1867 1940
~ Income Tax 207 - 131 179 .. 231 145 13 52 0 290 484 7 492 - 503 5187 539 360 382
Net Profit after Tax : 434 306 418 540 - - - 338 3 356 - 676 1,129 1,149 L175° 1,210 0 L2588 1,307 1,358
< Cashflow Table >
Source of Fund ~ - _ Lo o o
Profit after Tax o484 306 418 540 338 31 334 676 1,129 - 1,149 1,175 1,210 1,258 1,307 1,358
Depreciation S0 370 0 5930 806 1,268 . 1733 . L789 . 1,856 1877 1,877 1,877 1877 . L877 . I877 1877
Equity _ 1737 824 . . 661 2,729 3224 121 - 259 3 000 o 6. 0 -0
Long-term Loan - ' © 16,095 0 7798 . 6476 12,01t 14070 | 1,877 .. 2729 621 0 0 O 0 0 0. 9
Short-term Loan 0 0. 0.0 0 o - o 0 - 0 0 -0 20 0 0. Q-
Totel .- . 18,316 9208 - 8148 16,085 - 18,900 3,762, . 5,131 3,156 . 3,006 3,026 . 3,052 3,087 3.135 3,184 - 3,235
Application of Fund . L Co o . - _
Investment (Foreign Portien) . 16,095 - 7,798 6476 . 12,011 14,070 1877 - 2729 621 ¢ g . 0 ¢ 0 & 0
Investment (Local Portion) -+ 1,737°  824.. 661 2,729 . .3224 121 239 3 6. 0. .0 0 0 0 0
Increase in Account Receivable 79 153 . 223 296 0 354 - 413 475 - 0 539 ¢ 606+ 606 . 606 . " 606: 606 . 606 . 606
Repayment of Long-term Loan . =~ - 0 0. 0 0 G- S0 0 © 644 09560 0121500 1,693 2,258 2333 2,442 2467
Repayment of Short-term Loan - 0 0 0. 0 © 0 0 -9 LU A 0. 0 g0 .0 0 0
Total - C 179N 8775 U 7360 15,030 17,648 - 2411 3463 1,807 1,561 © 1,820 - 2,301 2864 2939 3,048 3,073
Cash Surplus ~ 405 522 788 1,055 1,252 1,351 - L6687 L350 L445 . 1206 . . 751 . 2247 . 196 - 136 162
Cashflow (ROl before Tax) -~ A 17220 A 7,486 A 5453 A 12,543 A 14,626 - 1,060 - . 582 3,491 4715 4715 4715 - 4715 . 471S° 4715 4715
Cashflow (ROI after Tax) - A 17427 A T6L7 A S5,632 412774 A 14,771 1,047 - 430 3,201 42324223 4212 4,197 4177 - 4156 4,134
Casaflow (ROE before Tax) A 1,125~ A 171 306 A 1,443 A 1,827 - 1,243 - 1,561 - 1,636 1929 . 1,698 1,254 . 742 ° 735 696 . 744
Cashflow (ROE after Tax) A 1332 A302 127 A 1674 A 1972 - 1230 1409 1,347 . 1445 1,206 751 224196 136 162
Qutstanding Loan 16,095 23,893 30,360 42,380 - 56450 58,327 .- 61,056 . 61,033 - 60,077 - 58,863 . 57,168 - 54,910 - 52576 50,134 47,667
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Arusha, Killimanjaro: Case-B

- (212)

(Unit: Thousand USS}

Year 2017 2018 2019 - 2020 2021 2022 . 2023 2024 . . 2025 2026 2027 2028 2026 - 2030 2031 Total
<Profit & Loss Statement > : : : : ’ : : : o o : - o '

Energy Sold (GWh) - 301.8 . 3018+ 3018 301.8 - 301.8° . 3018 301.8 _ 301.8 301.8 301.8 - 301.8° - 3018 3018 3018 301.8 - 4,527.6

Sales Revenue 6055 6055 6055 6055 . 6055 6055 6055 6055 6055 6055 6055 6055 6055 6055 6055 90,830
Cost & Expense o S o o o : L ) L

Cperation & Maintenance Cost 734 734 734 134 734 T34, 7734 734 734 734 734 734 734 734 734 11,015

Depreciaﬁon 1,877 1,877 . 1,877 . 1,877 1,877 1,877 1,877 LR7T C L87Y 1,877 . - 1,877 1,877° 1877 1,877 - 1,877 28,158

[nterest on Long-term Loan 1,430 1,356 1,282 LM 1,134 1,080 986 312 838 . 764 690 616, - - 5427 . 468 .- 394 13,679

Interest on Short-term Loan 0. 0 0 0 0. 0. 0 0 -0 0 0L 0 0 0 0. -0

Total 4,042 3,968 - 3,894 - 3,820 . 3,746 3,672 3597 3,523 3449 3375 3301 3227 03,153 3,079 . 3,005 52832
Net Profit before Tax 2,014, -2,088 . 2,162 - 2,236 - 2,310 2,384 2,458 - 2,532 | 2,606 2,680 2,754 - 2,828 2902.. 2975 3,050 37978
Income Tax Cooeld4r 626 648 - €71 693 715 737 760 . 782 804 826 ¢ 848 871 . "8%3 915 11,393 -
Net Profit after Tax .~ . 1,410 1,461 1,513 1,365 1,617 © 1,669 1,721 L772 L824 - 1,876 - 1,928 1,580 -~ 2,031 2,083 2,135 26,585
< Cashflow Table> .

Source of Fund : K : Coe - S :

Profi after Tax 1,410 0 1461 1513 1565 1,617 - 166 1,721 0 L7720 1824 1,876 - 01,928 1980 T 2,031 72,0837 °2,335- 38315
- Depreciation 1,877 1,877 1,877 1,877 1,877 © 1877 1,877 - 1,877 1,877 . 1,877 1,877 1,877 . 1,877 . 1877 LE77 49,714
Equity 0 0 0 0 0 -0 0 [ 0. - 0 0. G o 0 G 9,558

Long-term Loan 0 0 0 -0 0 RV g ¢ A S0 ¢ ¢ {0 0 .0 81677
. Short-term Loan - o ¢ 0 0 0 0 00 0 ¢ ¢ 0 0 o 0 0

Total - 3,287 3,339 3,390 3,442 3,494 3,546 3,598 3,630 3,701 3,753 3,805 3,857 3,909 3,960 4,012 159,265
Application of Fund - - . : ' ' - _ . _ ' : S

Investment (Foreign Portion) 0 0 0 -0 0 0 L o 0. G 0 o 0 0. 0 6677

_Investment (Loecal Portion) 9 -0 o 0 0 - o 0 0 o 0. -0 9. o 0 0 9,558

Increase in Account Receivable - 606 606 606 606 606 - 606 606 . 6067 606 606 606 506 606 606 606 15849

Repayment of Long-term Loan 2,467 2,467 2,467 2,467 2,467 2,467 2,467 2,467 2,467 . 2,467 | 2,467 [ 2467 24567 2,467 2,467 - 51016

Repayment of Short-term Loan ] 0 ¢ 0 0 0 0. 0 0 0 0 -0 ¢ -0 0 0.

Total i 3,073 3,073'_ 3,073 3,073 3,073 3,073 0 3,073 3,073 S.3,073 3,075, 0 3,073 3,_073 3,073 3,073 3,073 138,100
Cash Surplus 214 266 318 370 421 473 325 5T 6290 681" 732 784 - 836 888 940 - 21,185
Cashflow (RCI before Tax) 4,715 4,715 4,715 4,713 4,715 4,715 4,715 .. 4,715 4715 C4TIs 4,715 4,715 4,715 4,715 4,715 51,546
Cashflow (RO! after Tax) 4,111 4,085 4,067 4,045 4,023 4,000 3978 3,856 - 3934 - 3912 3,889 - '3.867 3,845 3,823 3,800 35,125
Castiflow (ROE before Tax) 818 - 8§92 958 LO4G - . Lils 1,188 1,262 . 1,336 1,410 . 1,485 - 1,559 1,633 L707 1,781 1,855 28,028
Cashflow {(ROE after Tax) 214 266 318 376 421 473 525 577 . 629 681 732 S 784 836 888 940 11,607
.. Outstanding Loan 45200 42,733 40266 37,799 35332 32,865 - 30,39% 7,930 .. 25463 - 22996 20,529 - 18,062 15595 . 13,128 10,661 -/~
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