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Table D1.1

Estimated Economic Benefils

US dollars based on shadiw exchange rate of 50 81, per dollar

DA i Informal Arcas
Net Incremental o . [Incremental Water Water Sales [HTealth Benefits)
Year \\'ater(OEQ’sm’} U'nit value |Gross beaefits (§)] Year (000'35{}_;_ 1'nit Valae (L3 ) Tota) Benefits (8)
0.04 ' : Ol : '

2000 - © 0.4 . 2000 - 0.10 - oL

2001 2,637 0.04 105,430 | -2001 - . 010 . g oo
2002 5,274 0.0 10960 | 2002 3760 010 376,000 123,000 £99,000
2003 7911 0.04 316,410 | 2003 3,760 0.10 376,000 123,000 a%9,000 | -
2008 | aosag| o eea]|  cang0f 2008 ) ageo|  0a0f 376000 - 123000] 495000 |
2005 " 13,185 004 $31.400 2005 3,760 010 376,000 123,000 499,000
2006 15,822 0.04 -63zsso ] 2008 3760 010 376,000 123,000 459,000
2007 18,459 004 18360 2007 3,760 0.1¢ 376,000 123,000 499,000
2008 18,459 0.04 138350 2008 3760 0.10 376,000 123,000 493,000
2009 sl o0a] o oms3sod 2009 ) 3700 020} 376000 ¢ 123000) 499000
2050 - 18,459 0.04 738,360 210 3,760 0.10 376,000 | 123,000 499,000
2011 13,459 0.0 ng30l  2on 3,760 0.10 376,000 123,000 499,000
2012 18,439 0.04 738360 ] 2012 370 020 376,000 123,000 499,000
;2013 18459 004 7383604 2013 3,760 a0 376,000 123,000 499,000
(2o ) D oasase | 004f o m8360f 2014 3760 | 040] 376000} 123000 | o 499,000
2015 13,459 0.04 7318360 | 2018 2,760 030 | 7 376,000 123,060 459,000
2016 18459 0.04 B0 | 2018 3,760 0.10 376,000 123,000 " 499,000
2017 18459 0.04 738360 [ 2047 1,760 ¢.10 276,000 123,000 499,000
2018 18,459 0.04 738360 ) 2018 1760 .10 376000 | rzacee] 0 499,000
2009 | oassse ) oo 70l 2008 | 3760 | 00af . 376000  B23000 |, - 499,000
2020 18,459 0.04 738,360 2020 3,760 0.10 176,000 123,600 499,000

§ @ 2021 18,459 004 738360 |- 202t 1,760 0.10 376,000 123,000 499,000
2 2022 18,459 0.01 738360 2022 3,760 0.19 476,000 123,000 499,000

12023 18,459 601 718,160 7023 3,760 0.1 376,600 123,000 493,000
2 18450 0 c608) . 8360y 2024 f 37601 C0M0) U 375000 ) 1200007 . - 499.000
2023 18,459 a.04 738360 | 2025 ‘ 1,760 0.10 176,000 123,000 499,000
2516 14,459 004 7383601 2026 3,760 0.10 376,000 123,000 " 499,000
2021 18,459 0.04 718360 Y 2027 3760 0.10 376,000 123000 499,000
2028 18,459 0.04 738360 8. 2008 3760 010 176,000 123,000 . 499,000
2029 1849 o0od| - Mol 2029 o amsel oan 376000 | - 123,000 | 359,000
30 18,459 004 © 738,360 2030 3,760 0,10 176,000 123,000 - 499 000
1 ‘18,459 004 738360 F 2031 3,760 00| ¢ 376000 123,000 L 499,000
2032 18,459 0.04 718360 § 0 2032 1,760 010 376,000 123,000 199,000
2033 18.459 004 718,360 -

203 | 18489 04 mee0Y b IR DR P
2035 18,459 0.04 738,360

2036 18,459 0.04 738,360 g )

Total 609,147 : 24,365,880 | Total 115,560 11,656,000 3,813,000 15,469,000 |




* Table D1.2  Estimated Economic Costs

U3 dollars based on shadow exchange rate of 50 SL per dotlar

“8,563,500

D-18

DMA Informat Areas
Year | Capital Costs ($) | O&M Costs (8) Total ($) Year. | Cspital Costs {8} | O&M Costs (3) | Total (8)
2000 616,313 - 616313 || 2000 2,611,400 2,611,400
2001 - 616,313 63,500 679,813 | 2001 2,611,400 2,611,400
2002 516,313 95,000 715,313 [ 2002 - - -
2003 616,313 126,500 742813 | 2003 - . .
_2004 | 616313] . - 158000) 77413 § 2004 | - L I -
2005 616313 - 189,500 205,813 § 2005 - .
2006 ' 616,313 221,000 837,313 | 2006 . . .
2007 - 257,000 257000 | 2007 . - .
2008 © 257,000 257000 | 2008 . . -
L2009 ool 2570000 257,000 ) 2009 SR ST U
2010 - 257,000 252,000 8 2010 - . .
201 . 257,000 257,000 2011 . . .
2012 - 257,000 257,000 | 2012 . .

2013 257000 | 257000 | 2013 - - -
1.2014 S L 2570004 257000 2014 | LU DR AN I S
2018 - 257.600 257000 f 2015 - - .

2016 - 257,000 251000 2016 - -

2017 . 257,000 257,000 2017 - :

2018 - | 257.000 257,000 § 2018 - . :
gty |- | oo oesieooll Ccesteoel 2009 o fcoa b e
2020 . 257000 . 257000 2020 - . .
202) - 2,286,200 257,000 D 25132008 202) - . .
2022 ' - 1257,000 257,000 f 2022 5 - .
2023 - 257,000 ¢ 2570000 2023 . '
2024 |- |, 257000 . 2570000 2024 | o e
2023 - 1257,000 257000 || 2025 i - .
2026 - - 257,000 . 357,000 | 2026 - .

2027 . 257,000 357,000 §© 2027, . .
2028 . 257,000 257000 § 2028 - - .
L7 257000 2570008 2029 | - s .
2030 - 257,000 © 257,000 - 2030 ; N
2031 257.000 257000 | 2031 .

2032 . 257.000 257,000 | 2032 .

2033 N 257,000 257,000 .
08 |- casteoo | oooasteeo) o b . o
2033 - 257.000 257,000 ' ) IO R
2036 P 257,000 257,000 . .
Total 6,600,391 - 45,163,891 | Total 5,222,800 . 15.222,800



Tabte D1.3 Economic Internal Rate of Retun -DMA

Year  Total Costs Total Benefit - Beoefit - Cost
2000 616,313 - {616,313)
2001 ' 679,813 105,480 (574,333)
2002 711,313 210,960 . (500,353)
2003 742,813 316,440 - {426,373)
L2008 T T3N3 421,920 352,393
2005 805,813 527,400  (278,413)
2006 - 837,313 632,880 U (204,433)
2007 257,000 © 738,360 . 481,360
2008 257.000 738,360 481,360
L2009 257000 38360 481,360
2010 - 257,000 738,360 L 481,360
200 . 257,000 738,360 481,360
- 2002 © 257,000 738,360 481,360
2003 257000 . 738360 481,360
| 2014 257000 738360 48L360
2015 257,000 738360 " 484,360
- 2016 257,000 738360 481,360
2017 257000 738360 481,360
L2018 . 2570000 . 738360 481,360 | -
L2019 0 257,000. 738366 - 481360 |
2020 257,000 . 738,360 481,360
2021 2,843,200 738360 (1,804,840)
2022 - 257,000 738360 . 481360
2023 257,000 738,360 481,360
Lqo24 257000 7IB3G0 481360
12025 257,000 738,360 481,360
3026 257,000 738,360 481,360
2027 257,000 . 738,360 481,360
2028 257,000 738,360 © 481,360
2029 257000 738360 481360
2030 251,000 738,360 ' 481,360
2031 . 257000 738,360 * 481,360
12032 1 1257,000 ©O7I8ICO 481,360
12033 0 257000 738360 481,360
_2034 01257000 ¢ 738360 481,360
203§ - 257,000 - - 733,360 481,360
2036 257000 . - 738,360

' 481,360

Internal Rate of Return %

- 1. Base Case ' 9%
3. Costs + 15% %
3 BcnctiésL 10% 1%

4,2 and ‘i 5%



Table D14 Economic Internal Rate of Return -Informal Arveas

_ YearTotal Costs Total Benefit - Plencfit - Cost
2000 2,611,400 . (2:611,100)
12001 2,611,400 . (2,611,400)
12002 ' . 499,000 499,000
2003 . 499,000 " 499,000
2004 . 499000 499,000
2005 - " 499,000 499,000
2006 - " 499,000 499,000
2007 . £99,000 499,000
2008 - 499,000 499,000
009 o 499000 499000
2010 - 499,000 499.000
2011 . - 499,000 499,000
2012 - © 499,000 499,000
2013 . 499,000 499,000
2008 - 499,000 - 499,000
2015 . " 499,000 499,000
2016 - 499,000 499,000
2017 . 499,000 499,000 |
2018 - 499,000 499,000
2009 . 499000 499,000
2020 . -499,000 499,000
2021 - 499,000 . 499,000
2022 - 492000 . 499,000
2023 . 499,000 . © 499,000
2024 ... 499000 . 499,000
2025 - 499,000 499,000
2026 - 499,000 499,000
2027 - 469,000 499,000
2028 . 499,000 © 499,000
J2029 - 499000 499,000
2030 - 499,000 - 499,000
2031 . 499,000 499,000
2032 . 499,000 499,000

D-20

Intcrnal Rate of Return %
¢, Base Case 8%
2. Costs + 15% 7%
3. Benefits : 10% 7%
4.2and 3 6%



Table D1.5 Unit Operating Cost for Figeh & Barada Spring Sources

Type of facility Figeh Sources '
Not
pumped

) Pumnped (wet
Station name : §(dry scason)] scason) [ PBatada o
fQuantity Produced (MCM) MCM 142.5 - M9 638 ]
Well Pumps Operationthr) 117,435 sl 15133
' Number . N A ' 6
Booster Pumps S Operationthny b b

© INumbér
Electrical Consumplion (x 103 Kwhr) o 9,148_; _____ L 26i7
‘ Kw hr per pumyp hour 7826 - 211
Dicsel Generator . Operationthry - f L 2600
‘ Equivalent electrieal consomption] _ A

: (x 103 Kw.hn) 92 o 549
[[olal Flectrical Requirement " (x 103 Kw hr) 9,190 ’ 3,196
-+ [Unit Pemping Cost (a) : {5.1./m3) 0.1% _ 141
+ [litypechlorite Consumption (kg) 19,257 | 12063 £ 2,351
Unit Treatmend Cost () : . {8LJmn3) - - 001 0.01 0.01
* luni Operating Cost (ath) " HS L/m3) 020 001 142

Source: I995 data obl.am‘.d from DAWSSA, pr:.s-.n!ud in master Plan J'l(‘a‘\ 1997

g'Ccs{'ofelectricity S L BLAKW ht) _ 1.50 S0 150

¢ Inflation multiplier . ‘ _ T 200 200 200
© Cost of chlorine ) ‘ ’ (b‘l_,,/kg) . 2100 2100 21.00
" Noles:

- 1) Barada Spnng opg rated from prt 1995. The (ontn‘bulwn in a normal year would be 22, 6 MC M
C2) 1995 production for Figeh Spring sources includes: Ain Haroush, l)ear Moukaren, hguh Side, Figeh Main

* Calculation of Unit Opérating Casts

‘Average

Annual
_ : Supply ~ Weighting _
§0u[ccs : Unit OE:raling Cosl{S8.1.An3) (MC\J) Factor Totals
FFigeh Spn’ﬁg Sources - Pumped {dry scason) To0 1425 07 0.14
. prigeh Spring Sources - NalmaIHm\ {wel séason) : i 001 349 02 - 000
* - |Barada Springs - : o : 142 . 226 LA AL
Totals | N N 030 |
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Table 1.8 Source of Supply Weighting Factors for Large Blocks

1) Based on 1997 eutlmaicd demand (Sourcc JICA Mastor Plan)
" 2) Aveiage capacily is based upon operating the source at achievable fate (Sourcc JICA Mas(cr Plan) :
Nbasedon2 2 MCM seasonal average operating 245 da) s pcr year (Souroc JICA Master Plan)
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Consumption @ ~ Production Wcll Soumc; ()  [Required fiom F 1gchfl¥arada -
DMA Requirement {a) Avera ge Capacity Wenghlmg (a-b) We:ghtmg
Large Block (m3¥/day) mMdayy Factor {m3/day) Factor
ot | aewf - |- neo) 100
102 b 82000 - b 4200 1o
ol oo2at0f - I O J2410 000
302 T oo e a0 100
B3 (SN A1 D o o) 100
By 55001 ; R e 5500 1.00
MOS 9280 - e easo] 100
Mo, o 1580 - N LS80y 160
D0] o Temel| - a | exof 100
D02 S £ P 11 S I _4n2404 ALY
poy o 1aas0y . - - o p 141800 IR ALY
D04 1 ossw - b a8y 100
D11 21,670 - 21,670 1.00
105 +MO14MO2 - 49,100 17,300 - University 0.35 31,800 | 0.65
D06 - 69,820 15,000 Qumawiyin 0.21 54,820 079
107 17,290 17,132 Mausy 0.99 158 0.01
1208 24,480 - 24,480 -1.00
09 o 48E20| - 35820 i 1300 027
R (SR 5620, Kaboon | . 042] e — )

' 30,200, . Jobar 0.62
D10 254220 76948 .
e 29,800 Ten Assaker |
e 26500 KadamRail | O.IC
b1 8980 KedemStore@) 001} oo L.

b ] MNE68 Mezaa | 007 . L
Tolals 596220 | - 162200 434,020
Notes:
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Table D1.11 Average Unit Cost of Leakage

_ . Weighted Unit

DMA Large | Consumption | Weighting | Unit Operating | Operating Cost
Block (m3/day) Factor Cost (S.L./m3) | (SL./m3) |

BOI  } 1670 - 0003 5573 002
02 __4200) 0007  1367] 0.0}
Bl 1 24100 0004r 2889 001
BO2_ 7300|0012 1830} . 002
BO3 1,710 0.019 3 0.304 0.01
Bo4 o 5300 0009 _ss; 005
pov 4 6220, 0010 L saesq e 005
po2 o240 0018 2505 0.05
boy 14,180 0023} 10992, 002
D4 35530 | 008 | 0304} 002
o5 15280 0025} - - 0830 002
Do6 . . . ... 69820 0.114 0.613 0.07
DO7- | 17,2901 - © 0.028) - 0304} 001
DO8 | 39850 0.065 0.304 0.02
Dos 48820 0080, 1880 | - 0I5
D10 | 25420 0416 _06l6) 026
o | 21670 0035 .~ 0304 0.01
Mol . ,22;,519 . .0.037 03830 . 003
MOZ: 13,310 oo18) . 1Sy 003
MO3 | %280 0.015 -..0802) . 06l
MO4 1,580 0.003 0.197 - 0.00
611 590 0.85

Unit Capital Cost ﬁ)r r=10% (5.1./m3) i.15

Welghted Average Unit Cost of Leakage (S L./m3) 2.00

Notes:

- 1} Based o 1997 cshma!cd dcmand (Source-J ICA Mastcr Plan} :
) A\cragc capacity based on opcraling the source at achicvable rate (Sourcc - J[CA Maslcr Plan) -
3)ybasedon 2. Z_MCM seasonal average operating 245 days per year (Source - JICA Master Plan)
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Table D21

Fstimated Financial Beaefits

US dollars based on official exchange rate of 45 SL pea dollar

DMA Informal Arcas
Incremental Water _ . : Incremental Water . .
Year (000's in’) Unitvalue | Gross benefits (8) Year ' ‘(000;5 m') -~ Unitvalue | Gross benelits (8)
o T (R H ‘ :
2000 : 011 . 2000 . 0.1} .
2001 2,637 o.11 290,070 § 2001 - 0.1 <
2002 5,274 0.11 580,040 § 2002 3,760 o 13,600
2003 7911 0.11 870210 f 2003 3.760 0.1 © 413,600
2004 odosas) eav| o iso2so) 2004 | 30| 0A1| 413,600
2005 13,1851 0. 1,456,350 | 2005 3,760 . 0.t 413,600
2006 L1582 0.11 1,740420 | 2006 3.760 Con © 413,600
2007 - 18459 0.1t 2030490 § 2007 3,760 0.1 413,600
2008 18,459 01l 2030490 f 2008 1,766 S o © 413,600
2009 | isase| o ean| 2030490 2009 | 3760 oM c 413600
£ 2010 18,459 0.1t © 2,030,490 [ 2010 3,760 ol 113,600
2011 18,459 0.11 - 2030490 | 2011 3,760 0.11 413,600
F2012 18,459 011 © 2030490 | 2012 3,760 0.11 413,600
2013 18,459 0.11 2,030,490 || 2013 3,760 0.11 413,600
c2004 | owsase) oanf 20304900 2014 f . 3360) 0| . 413,600
2015 18,459 0.1 2,030,490 § 2015 3,760 ol 413,600
12016 18,459 .11 - 2,0304%0 | 2016 3,760 0.11 413,600
2017 18,459 0.1 2030490 - 2017 3,760 0.1 - 413,600
12018 18,459 0.1 2030490 [ 208 3,760 0.1 413,600
R L DU 18459 o) 2030490 2009 | 0 3760] ol _._A1600
2020 18,459 0.11 - 2,030490 [ 2020 3760 0.11 413,600
2021 18,459 0.11 2,030,490 | - 2021 3,760 0.11 413,600
2022 18,459 0.11 20304900 2022 3,760 6. 413,600
2023 18,459 0.1 20304907 2023 3,760 0.1 413,600
_w2 gy 18A% AL ool 2004 ) 30} el __ARSN
202§ 18,450 o 2,030,450 [ - 2025 3,760 on 413,600
2026 18,439 © 0.1 - 2010490 || © 2026 3,760 AT 413,600
2027 18,459 ol 2000490 § 2027 3,760 011 413,600
2028 18,459 “on 2,030,490 | 2028 3,760 0.11 413,600
AL - 18459 | o.n 2030490% 2029 | 0 .3260) 0.1 413,600
2030 i8.459 0.1 2030490 f 2030 3160 - ol 413,600
2031 13459 o.n 2030490 | 2031 3,760 0.1 413,600
2032 18,459 0.1! 2030490 || 2032 3,760 0.11 413,600
2033 18459 RN 2,030,490
2034 | 18459 oapf o 2030490f R ISR S
2035 18,459 0.11 2030490 §
2036 18459 .13 - 2,030,490 : _ L
Total 116,560 12,821,600

609,147

67,006,170
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Table D2.2 Estimated Fiuaneial Costs

US dollars based on oflicial exchange rate of 45 S1, per dollar

9,514,980

D-30

DMA Informal Areas
Yeai | Capital Costs($) | O&M Costs(§) | - Total (§) Year | Capital Costs (3) | O&M Costs (3) Total (§)
12000 © 664,715 - 664,715 | 2000 3,141,500 3,141,500
2001 664,715 70,555 735270 2001 3,141,500 | 3,141,500
- 2002 664,715 - 105,555 770270 | 2002 - - .
2003 661,715 140,555 805,270 | 2003 - . -
S04 |- estais| o assss| . swerolf 2004 | - b sl -
2005 664,715 210,555 875270 § 2005 - -
2006 664,715 245,555 910,270 § 2006 - . -
2007 . 285,555 285,555 | 2007 - - .
2008 . 285,555 285,555 | 2008 - - -
22009 | | 2855551 2855554 2003 | - ). L -
2010 - 285,555 285,555 1 2010 - - .
2011 - 285,555 | 285,555 ] 201} - - -
2012 - 285,555 1285,555 | 2012 - - .
2013 . © 285,555 285,555 | 2013 - - .
caond o oo f o co28ssssf o 28sSSSE 200 | L - ) ol )
2015 - 285,555 285,555 § 2015 . . S
2016 . 285,555 | . 285,535 | 2016 . :
2017 - o28ssss | f28ssss 207 : . -
2018 - 285,855 | 285,555 ' 2018 . . . .
2019 ot |e. 285555 . 285,555 2019 PRV ISR DN tg
2020° - 285,555 285,555 | 2020 - . - '
2021 3013700 f - - 285,555 | 3,295,255 ) 2021 : - -
2022 - 285,555 1285555 § 2022 - - -
2023 . $285,555 1285,555 4 2023 . - .
L2029 | oooasssss | amssssy o024 f - | e o
2025 - 285,555 285,555 | 2025 - . -
2026 - 285,555 | 285,555 2026 - . -
2027 285,555 | 285,555 [ 2027 - - -
£ 2028 285,555 285,555 | . 2028 - - .
w29 | _osssss|  casssssfo2o0 f - - -
2030 285,555 | 285,555 f 2030 - - o
2031 285,555 285,555 § 2031 - . .
2012 285,555 © 285,555 1 2032 - -
2033 285,555 | 285,555 .
2034 o faoasssss | asssss | R . -
2035 ' 285,555 | 285,555 A
12036 _ 285,555 | 285,555 | - : = -
Total 7,666,705 - 17,181,685 | : Total: . 6,283,000 - | s283000



Table 02.3 Financial Internat Rate of Return

1US$ =45 L.

Year Total Costs

Total Benelit

Benefit- Cost |

2000 3,806,215 - {3,806,215)
2001 3,876,770 290,070 (3,586,700)
2002 770,270 993,740 223,470
3003 805,270 1,283,810 478,540
L2004 . 840270 1573880 . 73610
© 2005 875,270 1,863,950 988,680
2006 910,270 2,154,020 1,243,750
2007 285,555 2,444,090 2,158,535
| 2008 285,555 2,444,090 2,158,535
2009 285555 2444090 - 2,158,335
2010 285,555 2,444,090 2,158,535
2011 285,555 2,444,090 £ 2,158,535
2012 285,555 2,444,090 2,158,535
wiz 285,355 2,441,090 - 2,158,538
_2eu4 - 285585 2444000 2,158,535
S 2015 T 285,855 2,444,090 2,158,535
S W16 . 285,555 244409 ¢ 2,158,535
S2017 - 285,555 24440900 2,158,535
018 285555 2444090 2,158,535
2019285555 244409 2,158,535
L2020 285555 2,444,090 2,158,535
2021 ¢ 3299255 0 2,444,090 . (855,16%)
T2022 0 - 1285555 2444050 . 12,158,535
2023 1285555 - 2,444,090 12,158,535
2024 (285,555 0 2444090 2,158,535
12025 285,555 ¢ 2,444,090 2188535 |
T2026 285555 . 244409 12,158,535
35707y B 285,555 2444090 1 2,158,535
| 2028 285,555 2,444,090 2,158,535
L2029 288585 T 2AM000 2158538
2030 285,555 2,444,090 2,158,535
2031 | 285,555 2,434,090 2,158,535
2032 285,555 12,444,090 | 2,158,535
2033 UU285555 0 2441090 2,158,535
J034 285355 i 244109 2158535
£2035 ¢ 285,555 2444090 2,158,535
2036 285,555 2444090 2,138,535

Intermal Rate of Return

1. Base Case

2. Costs + 15% =

‘3, Benelits - 1%

4.2and3
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APPENDIX I

1. PRESENT ORGANIZATION
1.1 Background

Rapid urban growth has increased the demand for services and created new pressures

on the existing organization. Although many new cnginecting projects have been initiated to

* deal with the demand for water supply, little has bccn donc to improve the business SIdc of the

orgmuallon The organizational slructure 'md the ‘administrative proccdurcs have rcmmncd

‘unchanged since the last major re-organization took place in 1976.

Thc master planning study completed in 1997 (JICA) identified a capilél spending

program for devcloping waler resources and the water supply system. The improvement of

financial management was selected from the master plan as a priority project for the present

feasibility study recognizing the need for DAWSSA 1o become morce business oriented in
arder to mecet the fiscal fcquifcniicnts for developing, owning and operaling on ever growing

system.

1.2 Past and Prescnt Financial Performance -Overview

A summary s!atcnn.ni of revenues and cxpunduurcs for lhc period of 1990 to 1995 is

:‘&hOWﬂ in Table - 1 1. The ligures indicate that in terms of revenue ;_,rowlh DAWSSA’

financial pulormanu, has apparcntly improved consndcmhly from a’ prc -tax net income of SL
5.5 miltion in 1990 to SL 74.8 million in 1995. Watcr sales in 1995 pmwdcd SL 278 mittion,
representing 80% of total revenues. The: improvements are somewhat misleading because

whilé the volume of water production has incrcased substantially over the same period, the

pcrcumbo of watcr Ihat is actually sold Ins dccrcqscd slc:uhly from 34% m i990 o 29% in

1995. The FEVEnUC increases arc oniy due m lrcqu:.nl 'md hr;_,c increases in Lmlls over lhc

same period.
“The operating ratio, defined as the total annual operating costs (including depreciation)
divided by the total apnual revenue, is a linancial indicator used to assess the extent to which

the existing revenuc covers all of the cosls of supplying waler 16 the customers. In general the
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operating ratio should be below 0.5 in order for'a utility to fully cover the costs of operation
and maintenance costs, debl servicing charges, as well as build a reserve for financing future
investment projects. Although DAWSSA’s operating ratio has improved considerably over the
last five ycars, it remains high mainly because only one third of the water produced is actually

- sold.

A summary statement ‘of source and use of funds is presented in Table Ei]'.Q.
| Operating income before taxes accounted for only 5.5% of all funding available to DAWSSA
while the balance was provided by Government :ind forcign aid loans, and increases in
payable. Approximately 58% of the operating income is taxcd by the Government. The
" refatively high tax rate and " the large proportion of investment [unding provided from

government loans indicate that DAWSSA has very little financial management autonomy.

: As:discusscd in the ?M'aslcr'P]'an'(JlCA-IQQ’J) .DAWSSA mus'l'l'o'cus more of.il's . .

tflOIlS on mucasm;_, revenues from the sale of water. There arc 1hrw mmponcnls to the -

revenue cqualmn that - must bz addressed in a coordinated ctlon to improve finandial
performance: (a) h!&,h levels 01 unaccounted. for water; (h) low l'mlls, and ((,) incficicnt

customer billing usultmb in paor cash ﬂow

-{a)  Unaccounted for water was reviewed as parl of @hc Master Plan (JICA-1997) and
. priority projecis for rehabilitation, leakage deteetion and informal use are addressed

under the scope of this feasibility study.’

) 'Ta_ril'fs ar¢ st uniformly by the Central Goverament for the whole country. ‘Although
these tarifis do not rcﬂcct il’s own unigue opcr'lling costs and investment needs,
DAWSSA has little conlml on lanﬂ policy 'md st conunuc o n.ly on govcrnmcnl

subsuly to m'\ku up any shon fall in funding. .

(€)  The most critical Gnancial management issuc that remains’lo be resolved is the long
~ delay in producing bills and collecting payments. The delay in collecting revenuc is on
© average 12.5 months and scriously hampers financial performance as well as financial

management processes throughout the organization. Although the billing process was

)
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partly computerized in 1982, the administeative procedures reprain manual, labor
intensive and do not permiit the analysis of data for operational necds. It takes an’
- average of 10.S months, internal to DAWSSA’s administration, to issuc a bill alter
rcading the customer’s meter. The inability to-control expenditures and identify the
component costs of producing water and providing support services. This lack ol
inforhmlion nakes it impossible for management to plan blulgcls based on the truc
'ncc:ds of the organization. The inability to breakdowa the operating costs for cach part
of the organization also makes it fmposéiblé to identify potential operating problems

and control spending for various aclivilics.

1.3 Present Organizalion

" In order to fully understand how the various. processes of financial management

*actually work and what the impact of a proposcd change will bc it is nccchary to first
undusland lhc org:'muallom] struclure and how it lunchons The ! ovcmll orgma/ahon _

:slruc{urc is prcscnlcd in :gurc E-1.1 as taken from the Masler Plan (JICA - 1997)

The uSc ol l(‘:rminology to describe the dilterent levels of the organimtidml structurc

was l‘ound to vary lhroubhout DAWSSA It is therefore proposed to shndard:/c the

' lcrmmoloby for lhlb report as described on lhc generic or;,amfatmnal chart shown i m Il;,urc E-

1.2. Thcrc are thn.c Dlrccmnlcs mvolvcd in hnancaal mqmg,cmcnt finance, consumger af¥airs

‘and accounting. The orgamzatmn charts for cach Dlruloralc arc shown in [u,urc E-1.3. In

addition, the Pl_miing Dircctoraic plays an important role in preparing the investment budget

- and approving spending commitnients for investment projects.

- ‘The process of gcncraling‘rcvcnuc-slmts in the Customer Aflairs Directorate. This

D:rcctoratc is rcspons:b!c for four critical functions; ~

subscnbcr services (ncw connections, cusmmcrs aucoums complamls)

* making service conncctions and Il’lClCi’ln},, including meler repairs

meter reading

“billing and payment collection
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The main task of managing budgets and the daily financial transactions within the

organization are the responsibility of the Finance Dircctorate. There are five functions:

@

()

- budgeting
- spending control

- procurement: contracts/purchasing

« treasury & cash colleetion

- miaterials management/store kecping - -

' The Accounting Ditectorate is responsible for four critical functions:

-~ providing computer services for accounling, inventory control, salary, and bitling

- [inancial accounting for all revenue and cxpcnd:lur»s

- - malerials accounting and cosling of i nwcntory

- auditing and reconciliation of cashlcrs conlract payments, bankmg lr'msacnom

mowmcnls in slores malenals

Several opportunitics for improvement have been identified:

“The Cusmmcr 'Al'l":\irs Diwctomie- has a very broad scopc'of work and is lwicé as
l.ir;,u in lcrms of ﬂmli (276), as thc next largcsl Dircctorate - Admlmslrauon I would _
“be desirable to rgduw lhc work load in this Dlrcuoratc and focus it’s rather broad :

“mandate 1o dcal more thh cuslomcr service and less with ‘the opcrallon of t.ash

colleclion centers.

Al managerial and financial decisions are made by the Directors and the Dircctor
General with little or 1o 1ppr(w~|l authonly dclcylcd 10 other levels in the chain of

command. As a n,sull 1licse senior management pusmons must deal with many mlcro

: manngc_mcnl ISS_UCS causing decision nmkmg delays. Scnior m:magcmcnl has hulc time
to, pmvidc the kind of strategic pIan’hihg fcquircd to deal with the real management.

© . issues l:u.lni, their Dlru,loralw 'Hns situation will Ilk\.ly gel worse as the number of-

Luslnmcrs continucs to grow.

E-4
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(¢}  The Finance Dircctorate has very broad lnalulaje that includes many non-financial
functions such as store keeping, procurement and some expendilure control functions.
that should be controlled by accounting. Revenue generation & collection operations

“are fragmenled belween three directorates resulting in a lack of dircction for making
“changes fo correct administrative inefticicncics such as delayed billing and payment

collection. -
1.4  Customer Information Management

The information required for customer service and billing is rcfcrrcd to frequently by -
different pasts of the organization and in difterent administrative procc';scs related to the
financial management function. Customer information management is therefore considered the
cornerstone supporting the systems that gcné'ra!c and manage revenue. The following tasks
are included under lhc'hcading‘ of customer inlormation management: |

new subsceiptions, initiation of service

transactions or changcs in accounts

canceling services

high bill complaints "

intcfruption in scrvices

-Currcnlly DAWSSA undcrmkm what is csqcmml!y a supp]y contract with cach
cansumer. As a result of these LOIﬂmLIS, a g,n.at deal of nuonmtmn about cuswmcrs aad

connecclions accumulaics (e.g. building permit, municipal address, photo 1dcnl|tual10n waler

right agreements, ownership, rate classilication, consumption,' location of service line, cic.)

_ Bunusu the 1nlonmuon is so large and changes consl'\nll} and because i accu’mulatés

o

i3 th‘htull {o

manage clicumly given thc C‘(l%llllb nnmnl hhn;, 5ysltm

The Customer Affairs Direclorate processes 1ppm~nmaicly 20(}0 rcqmbls for new
conncctions, 20,000 information ‘changes and 5,500 complaints per year. Al!hmwh these
numbers are relatively low comparcd to the size of the customer base, the ability ta service

clicnts quickly and citiciently is poor because informalion about customer accounts is nol
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readily available 1o customcer scrvice representatives. The process of subscribing new

customers and providing a metered conncction is one of the first steps required for gencrating

revenuce. It is during this initial stage that customner account data required tor the billing system

is collected. The work flow involved in processing a new subscriber is preseated in Figure E-

1.4. Scveral opportunitics for improvement have been identilicd:

@

{b)

1.5

Although the existing process of adding a new cuslomer 1o the system works well for
DAWSSA it gencrally provides poor customer service because it is slow and

information is not readily available when customers make inquirics. This resulis in

~frequent visits by the customer to schedule appointments, pay for the fees, or inquire

about the status of an account.

“Technical information to determine the easibility of making a conncetion is not readily

available when the customer makes a request. - This resulls  in . unnccessary

administrative work and time delays. -

Filing and‘archiving facilities  for Cuslor’ncr files and documents is imdcqualc‘ It is

dilhcult o find lslcs ~and c'lsy {o mlsplm.c dowmcm:. Approximately 250 OOO_
. customer files, many dalmb back to Ihc mrly 1930" 5, :m kcpt m open stom;,c ina-

very dusty and damp basement room. The records con_tzun the original and only copy

of importa_ni legal documents such as previously paid for water rights. These walter

rights arc perpetual and the loss of these records due tofirc or unsuitable

environmental conditions would be problematic from a legal perspective.

Customer Mc'lcri.ng, Bifling and Collcction

"]hc mclcr is DAWSSA 8 L(\Sh rcbistcr and Ihc systcms lh’ll rc*ui il md g,cm,r'llc

revenucs “based on consumptmn are Lnucal 10 DAWSSA’ s ability 10 invest in projects for the

continued operation,. nn_\mlcnnncc, and expansion of the water supply system. Therefore,

DAWSSA needs 1o charge {or it’s services in a business like manner, rendering timely ‘and

accurate bills.

E-6
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It is DAWSSA’s legal mandate to bill customers quarterly based on metered

consumption readings. However, actuat meter reading cycles have slipped to 5 months and

billing is carried out cvery 6 months with two cqual bills issucd 4t the same time (one for cach
quarter within the six month period). Onee bills are printed and verilied for hccumcy, they are
sent 1o onc of 20 remote cash callection oftices corresponding to the metering district where
the conneclion. is made. When the bills have been issucd, customers are requested by

newspaper and television advertisement to pay their bills in person at their: designated

collection office.

In 1982, DAWSSA took the important step of implementing a computerized bilting
system. Unfortunately, the billing system is rather fimited and ¢an only be uscd to produce

billing stateménts from manually cntered meter readings. The cHlicient issuing of hills is

~considered (o be one of the most vrgent matters (0 be resolved and |his process is invcsiigalcd

in detail. Other prou.durw. for collecting paymcnls and adjusnn;, bllhnbs arc alse rwu,\w.d as

they form part of lhc lnllmg, prmcss. ‘
(1) Meter reading and bilting procedure

The work Now for nu’:tcring’ and billing is deseribed in dclail in the Igure H—i.S and

- the time immcs for ¢ach actlivity are: dowmcmcd in Table E-1.3. Together with ihc work flow

'_dng,mm the ‘unlysrs of the billing . snhedulu helps to lo‘.alc L[Ill(.d] time dula)s and

administrativé botle necks.” From  this mlormqtmn lin l(‘l"DWl]lb Opporlllmile tor

improvement arc identificd:
{a)  Time Delays

Thu amlys;s carricd out tor ¢ach of the 26 mctcrm 'Khllhn;, d]&.mus is h‘iSCd on bﬁhn;,
c)dc 269 for the last quarter of ]996 t.onmdcrcd fypical by the Consumcr Alialrs Duutomlu
The total time lapse [rom the time a meter is rcad to the time a bill is assucd 10 the cashtcrs al
remote payment collection centers varies l‘roni 138 1o 296 days. The time dc’pénds {0 some

extent on the size of the district and averages around 197 days (6.5 months) per district: The

E-7
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analysis indicates that the most signiticant delays are occurring at three junctures -in the

process:

() alter meter readings arc completed there is an average 67 day (2 month) delay before
sending or entering the data into the computer. Reasons for this considerable delay

could not be explained by stall.
(i) ancr the data is LIlleLd there is an 'wu'tg,u 28 day (1 month) dclay before pnnlmg the
" bills. This dclay appears (o be due i in parl to the process of checking for data cnlry

CITOTS.

C(ii))  after the bills have been veritied o second time by the Consumer Alfairs Dircclorate,

“and corrections made, there is an average 43 day (1.5 month) delay betore the bills are

‘actually issucd to the coltection center, This delay is apparently deliberate and intended

to limit the number of billing cycles given to cach cashi¢r to no more than lour (Onc
year of receipts). When accounts have been dclmqm,nl for more than onc yc'ar the
cashlcr returns all thc bills to the late payment section of the Customer Services

Departiment.
(b)  Meter reading

“Time lnkcn to read "niclcrs in ‘cach dislric! .varics cdnsiderahly' f:rom 10 to 2? days
dcpcﬁding'on the size and complexity of the districts. However, in terms of the overall delays
being experienced throughout the bilting process, meter reading is only a very small part of the
probleni. Meter readers are givcn a quota of 125 meters per work day. Somé days they rca_d

_more, mmc da)s ll $S dcp«,nduu, on lhc ditticultics anounlcrcd in reading the meters. The
1mlys}< prcscmcd in Table E-1.4 3hows llm the actiual production rate is probably closer to
- 90 melers per rmdu per. day 1t takes a meter reader approxammcly three hours to cover the

daily round. Produamty is low since there are & howrs in a working day. However lhlS time

[ranic docs not appear too unreasonable given the unfavarable wark environment. The work is -

physically demanding, very hot in the summer and cold in the winter. The workers must spead

on average about 1 hour per day traveling to and from DAWSSA HQ to cach site. Meter
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readers cover their rounds on foot which in some mountainous and rural arcas can be very -

time consuming and diflicult.

Customers are ditlicult to locale due to the absence of an addressing system in many

arcas. Gaining access to customer melers is dilticult because people are ofien not home during

“the day or in many cases women {especially of the Muslim faithy do not wanl to open the door

“to the meter reader . Meters are difticull to réad because they are often installed incorrectly or

located in dark places. A review of five i)’piézil districts showan in Tablc E-1.§ indicates that

approxiniately 10% of meters are skipped unlil the next billing cycle because meters could hot

he accessed. This has a negative impact on L{iSh How bccausc bills must be issued on the lmms
of a small minimum monthly charge. 1t can also create problems for customers who may be

faced with a large bill when the meter is finaly read one or two cycles later.
(¢)  Dataentry -
Fimc for dal.u m!ry also varics mmukmbly from 1 to 25 days dcpcndmg o1 the size of

the dl\lll(.l Productivity appcm ‘reasonable given that as in mosl parls of the. orbam/al:on

there is apparcatly no nwlwalmn to work at an accelerated pac.c.

- {d) - Error detection and correction

~ Error detection and corcection takes place in the Computer Department of the
Accounting Dircctorate and takes on average 28 days (1 month). It involves checking for
unusually high readings to avoid cmbarrassing billings and comparing each data eatry to the

values cntered in the:meter reading books. Error chiecks are carried out again in the Consumer

‘Afiairs Directorate and takes an average 21 days. This second verilication process involves

' comparing the consumption values éutcrc’d into the computer with the vatues recorded in the

meter r;adrng, books. hl)lc E-1.6 1nd1c1wa that the percentage of crrois found during the

second verilication siag,n, is a very lmv 0. §(7r T hcrc is catircly loo mmh lime spent on crror,

“checking activitics and the duplication’is uuncccssary given the refatively high accuracy at the

data cntry stage .
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(¢)  Coordination between billing and meter reading
As shown in Figure E-1.6 the schedules for meter reading and billing gencrally are not
synchronized i.c. billing for cach district is in a diflerent sequence than that of the meter

rcading schedule. This leads to complications in coordinating activitics between different parls

of the erganization with resulting time delays.

() lIssuing the billing statements

It tokes 173 days (almost 6 months) within the Customer Affairs Dircctorate to

- complete the cycle of issuing bills for all districts. This is 42 days longer than it takes to

complete the meler reading cycle and indicates that the process of isshing the bills to the

cashiers is lagging the méter reading and bill praduction cj}clcs i.c. abottle neck. As of June 9,

| 1997, some 52,30? bills for the laéi quarter of . 1996 were still not issued cven though they |

were teady. -

(2) Collection of payments & billing adjustments

Wurk flow charts for ihc bl”]n‘t_, tasks of payment LO”LCIIOII are presented in l igure E-.

1 7 and billing wmphnnls in I:g,urc E- 18 From !hu work flow Lh'irts opporlumllcs for

: tmprovmg, Ihc cﬂcum.ncss of (hc colicnllon and paymcnt procuﬂ are ldcntlmd
(a)  Time delays

In general Ihc time given to customers lor paying bl”S is cxlrcmcly g,cncrous Ihc first

(and only notice) |s dulmrud sonictime allcr 45, dqys has clapsed. About 65% of customers - .

pay within the hrsl_45 days. Another 20 % of Lustomcrs pay within 30 days of receiving iln

late payment notice: Approximately 15% do not pay their bills until they are threatened with *

- service disconneclion one year after recciving their bitl, Only a small percentage of customers -

- don’t pay cven alier services arc discdnnccicd. A review of the billings for 1994 and 1995 is

~ shown in Table-E-1.7. As of May 31 1997, 32,329 bills issucd in 1994 (3.4% of the total)

E-10



APPENDIX B

remain unpaid, Thesc arc worth 15,873,901 SL. The situation for bills issued in 1995 is worse

with 65,992 (7%) unpaid bills worth 25,621,764 SL.

Reporting of delinquent accounts is non-existent. Action is at the discretion and
control of the cashiers and usually only occurs once the payments have slipped past four
quarters (onc year)!!!t The process is passive and generally OCCUsS S0 la!c altes the bl” is
issued ihat it is ncllective. This passive approach results ja a bagk}ng of delinquent accounts

that beconies the source of many administeative headaches throughout the orpanization.
1.6 Financial Management

Financial managenient lasks handled by the Finance Dircclorate consists of: (a)

: prcp"lrmg_, the urdmary budget; (b) expenditure a.omrol by manitering spending ‘1;):11:15! llu,
: budvct {L) managing ¢ cash needs (lrcasury) to optimize cash flow against expenditures. The

~ Finance Dircctorate is also invelved in ather activities such as procirement of materials and

scrvices, and stores management (stock keeping). These activities are not siricily refated Lo

lmancnl nlanag:nucclt and are not dm.usscd here. Mterials management shou]d be the focus
“ol future slmly since the establishment appcars to h.lw, a qubc.mnnal amount of assets in stores - -
- and ‘inadequate tools to properly control mat{:nals management and deal with the issucs of

" optimum re-order points, minimum re-order quantities and malerials pricing.

The main focus 01 tlm sludy is lu slrcng,!ht.n the Hnancial m:anag,uncnt of the

‘organization. Acmrdm;_,ly, there arc three lmporlam aspects of fiancial m’mabumnl that arc

be examined: budgeting, expenditure controd, and cash ﬂ\dlﬂb(..nlt nt.
(1 Budgeting

“Preparing the ordmar) budget is a relatively unsophlsucalcd Process. ’lho hn.mc,c'

:Dtrcclomu, coordinates I)Udé,tl prepasation for the whole csiahhshmult The budg_,at r; bascd

on the list of the previous year’s expenses and payments kcpt by the ordinary budgct section,
The Accounting Dircctorate assisfs forecasting revenucs, In general, the fine items (accounts)

in the previous budgel are adjusted up or down by a small percentage.” Preparing the
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investment budgel is more dillicult because it is linked to the five year investment plan sct by

the State Planning Commission. The Planning Direclorate prepares the invesiment budget with

input from the various directorates on project nceds. The Planning Dircctorate, prepares

project estimates, staffing requirements, and presents the investment budget to the Ministry of

- Planning for-approval. Both budgels, once prepared, are reviewed by the Dircclor General,

~ then transmitted to the Ministry of Finance to reecive funding, The following opportunities for

" improvement have been identitied:

(2)

(b)

(©)

C))

the process for preparing the ordinary budget does not require the users fo forceast

* their operating needs lor lhcboming year. The ordinary budget therefore is not based

on planning by those who will incur the expenscs - the users,

the ardinary budgel structure does not lend itsclf 10 financial analysis. There is no

breakdown: of the budgel (for expenditure) along the  functional lincs: of the
organization and a limited breakdown on an operational basis. As a result it is
“impossible to -identify the budgel requirements -for diflerent activities such: as

production and distribution, or dillerentiate between the maintenance budget for the

distribution system vs. building and grounds mainténance.

prcp’tmlion of ‘the urdinary budget is a passive sysicm' limited to observing the

amnccs betwieen lmdbclcd amounts and 'u,lml %pcndmg, allu the lact. Fhe budg_,ct

: should be bncd on a liue forecast of lulurc nceds and uscd asa lool o al[ow uscrs to

control and nmnaéc their expenditures

cost mntrol on lhc investment budget is almost n(m ~¢xistent. Bttd},cls can casily be

overspent by 2‘§% and Ihm, is no proacdurc in plaLc to document and lonmlvo
~changes to the contract. This makes révicw of contractor pmgrcss billings dlﬂlcull and

~control of project budgets impossible.

E-12
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{2)  Bxpenditure control

The work tlow for the process of approving and monitoring expenditures is described

in Figure B-1.9. The overall expenditure management system has a number of conceplual and

organizational weaknesscs:

(1)  the' payment processing system is Lomplclcly ‘manual, 1nv01vm5 lhc hmclmns of

account control and verification, tr’m%%lmn rccordmg and paymcnt

(b)  data aggregation is manual and invelves substantial “double handling” of data.

{¢)  there is no real spending “control” only monitoring of cxanditﬁrCs. The lack of a

budget breakdown along functional lines means that opcnlang cxpenditures are ]umpcd

together and spending approval is al]ocatcd on a lirst comc first serve basis as long as

there is still moncy in the budget.

(3)  Cash management

The !cnh “Cash management” is uscd to describe the acliviiics required to control the

movuucnt of funds and eslablish hmncml cthbrwm of DAWSSA“‘. cash rescrves (lrcasury)

: 1nlcn,s!)

These d(.nvmcs arc rcqulrcd w. opuml/c !hc ylcld 01 DAWSSA’S Imamnl Fesources (7% bank

In most water wtilitics these ‘ltll\'llICS mcludc

co‘ntro]ling the usc of funds allocated to the various Dircclorates

-forecasting the treasury necds for the organization on an annual basis to produce a

balanced financial plan for the coming twelve months. This requires taking into
account all disburscntents that might influence the use of linancial resources such as

investment pro;ccts loans, cosls lor prodmuon and payroll. -

verilying the p’l)lﬂl,ﬂl‘; ol the orb.lnuallon and following the bahncc of lﬂnk

accounts. The treasury scction must know at all times the amount of funds :w;u]al_)lc.

{orecasting the daily treasury necds
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Unfortunatcly the treasury control function at DAWSSA is virtually non-cxistent. The

following opportunitics for improvement have been identified:

(a)

- {b)

0

A lack of current information on bank balance and outstanding paymenls resulls in

little or no linancial planning. This is cvidenced by the nced to have a separate bank

~account for monthly payroll cxpenses. Hach month, revenues are dirceted to the

payroll account at the Central bank until sufficicnt funds are accumulated to cover the
monthly payroll. Any additional revenue is then deposited to the checking account at

the Commercial bank for paying other expenses. Duc 1o the lack of conirol there is

often a lick of funds to pay tor expenditures. This is mainly caused by inadequate cash

Now in revenues to cover the payments issucd to material suppliers and contractors.

The Finance Dircctor does not have the means to forecasl his trcasury: needs in

advance. The only options for dealing with non sufticient funds arc to accclerate the

Collection of: payments from customer billings, or delay payment. until funds are

-available.

There is a great deal tnl'dimcUlty in rcconciling the bank balance agaiml Chccks a!r'cndy
issticd and having the mlormfmon required to know how much moncy is available 1o

‘nicel daily and tuture (.—xpCl'ldltlll'LS The reason for this is not clear and pcrhﬂps fies in

the fact that the system is manual and it is d:lhcuh 1o lrack-long outstanding checks.

Accounting

As in most watcr utilities, the accounting system is the tool that providcs nnhagcmcnt

with the mlommlmn rcqumd o 'maly/c cxpcndatuus mnlrol costs and plan for lu!urc

budbctmy needs. The m.wunlmg prou:ss (.0!‘1818!5 of the lolfownu5 tasks:

Imkmg joumal entrics for all 1ctu:|l reveauc -md pwmcnls

+ producing a rial hahmc cvery momh -

- producing a balancd shect and a statement of profit and losses.

DAWSSA uses the general aceounting structure specilicd by the Ministry of Finance.

It is the same Unified Accounting System (UAS) that all government institutions must use in

E-14
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order to integrate their hudgelé within the Central Government’s overall budgct. ‘The system is
called allows the organization to producc a balance sheet for it’s accounts and a profit and loss
statement. The existing UAS accounting structure is presented in Table E-1.8. The accounting
information is recorded manually in journals and posted to the Compulcrizéd accounting

systém on a monthly basis to produce a trial balance. Ledgers are printed for all accounts that

“have scen some movement during the period.

- The Accounting Direclorate is solely responsible for accounting of _51! revenue and
expenditures and is at the receiving ond of the billing, cash collection  and expienditure
prbccsscs discussed jn prévious sections of the report, The locus of the a.cco'unling syslems is
to keep an accurate account of expenditures and revenues, income and losses, and to provide

timely and accurate financial information for management to make better informed decisions.

" Itis not the work procedures themselves that are of particular interest in this case but rather,

the accounting st ructure and how it can be used 16 providc the iriformalion ncédcd to improvc
cost control and budget prcpamimn. In g,cncral the mlormalmn rcacwcd by accoumm@, 15'
pmucsscd quu,kly and Lillucnlly Unlorlunalcly the cxisting Lompulcnnd d&.gounlmz, syslem
is not ;_,carcd lO\V‘lrdS producing financial reports that can be used by nmmbcmcnt ‘The

following opporlumtlcs lor nnpruvumcni have been identiticd:

(@) In gmcml stafl arc very wnnpclcnl the au.oummg, proccdurcs are well ort,'mvcd, and

periormcd clhmcnlly but tht.y are tinie <.0nsummk, bcc*msc lhcy are comp]clcly :mnml

(b) ~ There is a certain duplication by the Finance Direclosate in auditing cashiers and the

functions of account control, transaction recording aud payment.

(¢) - The system for data aggregation is manval involving substantial double handling of
‘data and is primarily aimed at producing accounting reports in the form of ledgers
~ sather than towards producing documents suitable for management information and

decision making i.c. account spending .vs. budgeted amount, variances.

{d)  The existing compuler cquipment has been in seeviee for-some time and the stall are

well trained in it’s usc. Unfortunately the system is not integraicd with the processing



1.7

(1)

Camputer usc at DAWSSA

APPENDIX E

of payments, and expéenditures. Journal cntries arc processed in batch mode at the cnd

of cach month whereas it would be desirable to make journal entrics directly into the

computer on a daily basis. In the absence of a fully automated accounting system, a

" cumbcrsome and often duplicate system of checks and balances has been built-vp and a

dispropostionate amount of manual resources is used on altempting to cnsure that

prescribed financial controls are applicd to all transactions. The hardware and software

is considercd outdated and would require considerable enhkancements to provide the -

functional i'nlcgthlion required between the accounting and [linancial ‘management

processcs.

There is no suitable reporting of financial management information to provide senior

management with realistic measures of opcerational and financial performance. The

‘cxisting accounting structure docs not identify the cosls for various p_mducli_un and
'maintenance activitics making il impossible to rationalize the cost services and provide
~the” information -required for planning the budget: and conl'rdlling cxpc:idilurés.
Although the unificd accounting system h.ﬁs provisions for cost accounting, the details
~on how to do-it arc very gencral and DAWSSA has not been able to implement the

~cost accouating procedures required by the Ministry of Finance.

“Information Technolopy

Like many utilitics, DAWSSA has joincd the computer revolution in an effort to keep

up with the growing complexity of the miorm.ﬂmn it must mamg}c and the i mn.r-.asmt, volumc

of data it musl collect and pmmsx as the numhcr of LUS!OIHCI’S increascs.

DAWSSA has a wide array of compuler systems supporling several applications, a list ©

of which is presented in Table E-1.9. The main applications are: billing, accounting, stores

inveatory, and payroll. These applications were implemented in the carly 80°s and have

essentially remained unchanged. The application programs are written in COBOL and arc

“supported by a UNIX bascd Bull DPX 2000 lile server with limited 8 Mb of processing
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memory and 450 Mb smragc capac:ly Apprommalcly 14 remote terminals are Imkcd lhroughj :
an Ethernet LAN to the main CPU. A sccond DPX 2000 machine with 12 remote terminals
supporls engincering applications such as well and spring discharge dala, water quality data,
nctwork data. Many of the more recently implemented enginecring applications ase PC based

and DAWS_SA has experieaced dillicullics operating these from the UNIX l'llc-sc:wcr.‘

" Conscquently, many of the applications have been moved to stand alonc PC’s and DAWSSA

is currently implementing a new Novell network 10 Jink the PC’s throughout the organization,
y imp g o i ghout 8

Organizational responsibility for these systems is not clearly delincated. The Computer -
Department within the ‘Accounting Direclorate is rcspmlslblc for soﬂwarc -:pphcalions rclated

to billing, inventory, accounting, and payroll. Responsibility for hardwarc and systems suppori

" remains undelined. the: New Works and Studics Dircctorale, which IS one of the most

~advanced groups i terms of computer use, has shown great vision by chaim;_, a special

section dedicated to compuler apphxauons and the dcvc]opmmt of information lcdmolo;,y
By dclaull th\s sccllon has seen it’s roh, c‘cp'md to supporl the growing computer needs of the ‘

whole orga_mza_mon.-

The cxmlmk> mlorm’alion systems and 'rpphulttons h'wc wolvcd at different rates and

Imvc bccn lmplcmcntcd al dlﬂcrmt lums without an overall me or stralegy. As the result of

~this dcvclopmuﬂ there -are now scveral small “islands - of automation” throughout the

- organization. Under this k_md ol dcvdopmcnl rug:mc, mpmucnucs have arisen. As a cesult of

the lack of planning and standards, integration between syslems is cither non cxistent or now

impossible. There is a significant duplication of eftort in collccting and processing data and

" often: the data does not match from one system to the next. In the absence of defined

pnonms machines h'wc been allocated in a vcr_‘, even handed way in order to satisty as many

quuwlq as p(‘t\ﬁlhlc Unlor{unaldy, lmal rcsuurgc‘; h.wo io1 been focused 16 meet the most

: ur;,cm_ uqum mcnls.
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(2)  Application necds

DAWSSA has a wide range of existing and future computer needs all of which are
very information sensitive. A list of applications and the status of their development to date is

shown in Table E-1.10,

The implementation of a SCADA syslcm.is currcntly under way. The system will
-provide an opporl_unily to build a database of flows and pressures cte. and provides the
foundation for amalyzing and understanding syslem operations. ‘This is the - firsl majéf
computcrization initiative to be undertaken in the last 15 ycars and it should provide
DAWSSA with the momentum it nceds to conlinuc the development of compuler systems

throughout the organization.

E-18
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2. CHANGE STRATEGY
2.t The Need for Change

An overview of the cxisling organization and administrative procedures ‘related to
financial management - is presented in scction 1. The profile that ‘emerges is one of an
organization whose administrative and management processes have not kept pace with a
rapidly growing popﬂlmiojn.and the increasing complexity of the systems and information it

must manage. The management team recognizes the many challenges it must now: lace in

*order to continuc provndmg, the quantity and quality of water required for future g,cncmhons

- The Government has made substantial investments in water supply mlms!ruclurc over the last

five ycars. However the focus of these invesinents has been largely on the development of

new water resources and the extension of the distribution systent into informal arcas.

Whllc DAWSSA isa “Pub]lc utility and should be a wmnumatly vmblc opualmn it
is recagnized that it opcmlcs ata Ioss generating sultlucm lunds to meet day lo day opcmlmg :

cxpenses but not cnough ta cover the growing capital <_.0mr:bulmns nqu:_rcd lo lmancc new

- works, DAWSSA is acwslomcd to opcmlmg as‘a highly subsidized Govunmcnl mstltullon

. and it’s tm'mcnl managcmcnl phllosophy has been deeply mbmmul '1long thcsc lmc‘; o

22 Goals and Guiding Principles
Cuatmb an or;,amzanon th'lt is llmnually selt’* supporting, cost-clicclive and

responsive o Ihc needs of it’s vscrs is clearly the long term goal. The present lmsab:hty study

is aimed at developing a change strategy that will:

(a) lmprow, itmnu'll nmmbumcm pmcasscs
(L) Increase rcvcnucs

'(c) Improw, management’s ahlhty to bud;,cl 'md conirol cosls

Before reviewing what options are available to DAWSSA for achieving the stated
goals, il is important to define some of the principles that will guide the development of the

overall change strategy:
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Guiding Principle#t} - Participation of those affected by change

The organizationat structure is currently the subject of formal discussion between
- DAWSSA and the Ministey of Housing and Utilities (MHU) and it is highly unlikely that any

- major organizational changes can be implemented in the néar future. Nevertheless, options are

- presented to slimulate  discussions amongst: DAWSSA’s management tcam  with - the

expectation that new ideas will ‘be pul forward. Dircctors, and a number of stafl were
* - consulted throughout the study. Thanks to (heir cxcellemt participation, a number on
opportunitics for impravement were idenlified and many of their suggestions are incorporated
herein.  In most organizations il is not unusual to find some initial reluctance and cven
“resistance 1o change. The best way to: overcome this trepidation is 1o have the full
participation of those aflected by the changes as well as the support and leadership of the

whole management team.
Guiding Pringiple#f2 - Using information technology to improve productivity.

: DAWSSA’s traditional response to incflicient administrative systems and low stalf

productivity has been to increase staffing levels to cope with increases in work load.

Unfortunatcly this is a short sighted solution that docs not address the root of the problem.

Managers arc being asked 1o improve service levels and achieve greater resulls with the same

limited . linancial resources. Therefore DAWSSA will need o find more: creative ways ‘of

stretehing it’s existing resources to provide bétter, faster and cheaper services: The computer
is widcly recagnized as a great productivily tool and must therelore play a central role in

DAWSSA’s change strategy. -

@u’slmgjlducijﬂdﬂﬂmmﬁﬂuggmmtiuwgrmjm QLthﬂngcuanallguMoinnuiQnmmuls

The historical pattern of developing separate inforination and management systems in

watcer utilitics is no-longer adequate.s As the number of custamers increases and the walter
supply nctwork continucs to expand, the information required 1o effectively manage the

system becomes more - complex c.p. new SCADA system at DAWSSA. The growing
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complexity of this information suggesis that an jnlegrated approach to the management
pracesses that create and use the information is cssential. The change strategy must therefore

cmphasize inlcgration.
23 Overall Organization

This section considers the type of organizational changes that are needed to improve

management’s ability 1o implement changes. The overall objectives are 1o:: (a) streamline

“decision making; (b) clarify roles and rcsponmbxlmcs and (¢} consohd'uc the orbam/atmnal

“structure along functional lincs. The posmb!c range of options are prcscnlcd in hgun, E-2.1

and discusscd in the following paragraphs. The feasibility of implementing the various aptions

depends on recciving the approval from the Ministry of Housing and Ultilitics.
memirg_mmmﬁmﬂmLDirgg;ngoﬁjliqns_MﬁﬂmﬁaﬂLDirgcmaug

“As discussed in :s'c:ciidnr 1, :Dirlcctdrs are spcndiﬁg most of their tinie micro-managing
the daily activitics of their dirt“clorat'cs.i They are burdened by having 10 approve every
financial (ransaction no” matter how- sméﬂl' As a result they have little time to deal with -
stratégic phnumg and the brmdcr man'u,cmcnl issucs lacmb their dircctorates. Ass;s!am
d1ru.10:s would be rc';ponslblc for dca]mb with most of the ordinary day to day opcrauoml
issucs :_md would_ be gwcn dclcg_atcd'aulhonly to make policy and linancial decisions within
;irc'—d'cl"mcd Iimi_ls on behalf of the lji;cctor'. ‘This position would frce the Directors to .spcnd :

more time on the programs and policy issucs facing their Dircclorates.
QOplion kb -Move payment collcetion tuctions (rom Consumer Aflairs to Finance Direclosate,

This - npuon is pl’OpOSLlI o 1llwmtc the WO[k lo.nd on the Cusimmr Afllairs -

* Pireciorate, giving | il a stronger custonmer 5crv|u, focus. This oplmn also comuhdaks '11I t.ash

collection aclw:llcs within the Finance Dlrcclnralc resulting in improved l.ﬂl{.tLl_’iL.y.- There are

no staffing changes requircd and no budget implications. This option requires only the transter
of responsibility and stall to the Finance Directorate, Stall would remain in'the same work

Jocations but report to a different Director.

E-21



APPENDIX IS

Optien_l¢ - Move all store kecping functions 1o the New Works & Studies Dircctorate

This option provides two signiticant advantages: (a) the New Works Dircctorate is the

largest user and specitier of materials and it would be advantageous for it to mange it’s own

nccds; and (b} this move strengthens the Finance Dircetorate by providing it with a clear focus -

on financial management. There arc no stalling changes required aind no budget implications.
" This option requires anly the transfer of responsibility and stall 1o the New Works and Studics

Dfrccloralc.
 Qption 1d - Create an loformation Technology Directozate

The role of the existing Computer Department. will change considérably with  the

' implcménmlion of new systems. The focus of this group will change from the current

' auoummg and billing functions to supparting a wide variety of chcnt/scrvcr apphcatlona and

muiti-user nctworks. The uccd for planning and integrated dwclopmcnt of ncw systems wili-

also require a ccniral-lm.us It is recommended thal -a new . lninrnnuon chhnolob)

D:ru.lora!c be created to regroup all (lCIIVIII(‘b n,l wted to- planning, implementing - and

r.upporlmg wmpulcr systemis mciudmg SCADA Somc of the existing stafl from the cmslm}, -

Compuh.r Dcparl:mnl would be lr‘msiurrt,d o provuk tcahmual supporl in . the ncw

Directorate, Existing stall I_mvc Imnlcd expericnce with client/scrver cnvxronmcm,'dalabasc ‘

management systems, network managenient and dila communications. Although they can bé

trained, new stafl’ with specialized technical skills will be required. Table E-2.1 shows the
number of new stall rcquircd and their intended functions. The Information chhnology
Dirculuralc would prowdc lc;hmcal support 1o all Dlrutomlcs mvolvcd m usm;, ‘the new

systems lor lnllmg, and information mana;,cmcnl
2.4 Customer Infermation Management

- As discussed in scction 1,a well organized customer information system is the
foundation nceded to support the billing functions that generate revenue. The objectives for

customer information management ar¢ to:  (a) imprave access to account information; (b)
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improve accuracy and specd of customer service transactions; and (¢) improve retricval and

archiving of customer information. The possible range of options are as follows:
Opliop 2a - Provide a computerized document management system

‘The important documents in cach of the existing 250,000 customer files would be

scanned and stored in dmalal format as images. This would mvulve scanning rou;,my'

1,000,000 documents (3 per customer). A document: mamgcmcnl syslcm would bc

m]plcmcnlcd to allow proper filing and retrieval ‘of records b’iSCd on customer reference

_numbcrs, name or meter aumber. All new c.usmmcr files would bc dealt with in the SMIIC Way.

Although this option would sateguard unporlant documents and make them morc readily

“available for viewing it docs not fulfili the need for an information management system that

can be uscd to record transactions or changes to the basic information in the customers’ file.

“This optian would only be practical if it were combined with a database management system. .

~ Option 2b - Computerized customer information system

All customer information would be: Cntcn,d inlo a dalab'isc m'ma;,cmcnl syslem
Imporlant tife - documcnts would: be scanmd and digulucd for -storage in a document
lmmgcmcm syslcm, as propnscd in Qplmn_f&a mlcmncd 10 thc d'lldb'l\C zmna;_,cmcnl- |
systcm The databasc would be maml,nncd by the Customer Service [)cmr(mcnl now
rcspon51blc-for mamlammg all customer 1_n|0mml|on. Al remote payment _Lollccnon-ccnlus
would be connected fo the database to have aceess to current accouﬁl information and be able

to respond to customer inquires on demand.  Requests for new connections, entered into the

: syslcm by cuslomer service representatives, would ﬁulomaucally issuc work ordcrs to the

- Scrvice Conneclion Dcpa_nmcnt:

A customer information system is an cssential component of the li_illjngnnd customer
accounting systems proposed further on in this report. Since the new billing 'syslcm'willl'rcsuli
in substantial cconomic benefits this option is. considercd desirable: It has the added l)én:clils of
improving custoner scrvice by meeting all three of the stated objectives and solves the

problem of loosing important legal documents.
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Oplion 2¢ - lmprove filing facilitics

This option involves establishing a new filing system to and modifying the cxisling
© slorage space to create a suitable cnvironment for archiving paper files. This option improves
~ slorage conditions but does not provide the remote payment collection centers with aceess (o
~ account information (hat they nced. [t is physically impossiblc to meet the needs of the remote
cuslomer services centers uSinlg the current paper based lling system therefore this option is

" nof considered.
2.5  Customer Melering, Billing & Collection

“This scction considers !hc c.h.mbus required lo increase annual revenucs. The overall
ohju.lwes arc: {® reduce lunc dclays and dur'lllon of b}limb 'u,twmcs (b) reduce billing -
'crrom, and {¢) m.cclcr.uc the mllcumu of l:uc p'lymcnls

Option. 31_;11]@9411@1&11mlc[_iﬂ;lalkuimsimdmb :

ThIS Opilm] is ‘umcd at “improving mctcr rcadmg produa.lwnly The work of rcadmg

melers can be gmtly lmpmvcd by lmiaihng mtlcm so they are fulways 'lCLCSSlbIL and in a

position that ls casy to rcad Dnrm a l_our-wnh the nieter readers,  a: high anmber of

mmrrully:msla!lcd imeters were noted c.g. meters installed in vc‘_'rjv dark focations, counter
facihg a wall or up toa high o be rcaChcd There is no cxcuse for such poor installation
practices and an msl'a}lalmn standard would greatly improve this deplorable s.:lmllon The
standard wuld be dwdopcd by the New Works & Studics Duu.!omic with mpul from the

stafl of the Connuuon Dcparlmmt 'md Ihc \fktcr RL.:dm;_, Dcpqrtmcn!
Option 3b - implement new techriology to:aulomate andfor facilitate metee readling

The ultimate solution to many of the various problems associated with meter reading is
a complelely automatic system of reading meters and processing the results by computer,

‘Modern metering systems aré characterized by a widely varying degree of automation

L:-24
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and technological options. Consumption data can be captured from the meter in a nomber of
ways: | ”

- manual enlry into meter books (this method used at DAWSSA)

- manual entry into portable hand-held data entey terminals _

- readings for ‘the above two 6pli0ns can be laken cither directly at-the meter
(DAWSSA) or from remote digital or: analogue registers mounted outside the
customer’s premiscs |

- dircet electronic cnlry from meter I‘CgiSlCl’S:(l.:ISH(l")' via remote rcccptaclbslmouméd
outside the cusmmcr s premises) cither into poriab]c data terminals |

- tclemetry link such as radio or tele phonc line automatic meter reading (AM R)

~Although ildopt'cd by some ulilitics, automatic meter reading is not widely uscd

“because of the high cost, lack of standards, and technologicat diflicultics for implementation.
"Fhe most commonly uséd method consists of using remoté register meters and hand-held data

“entry terminals (HDET) for on-sit¢ data processing. In DAWSSA’s case the use ol remote

mounted meter registers would be the ideal way to improve productivity because this simple

‘device could eliminate the nccd to ncccés-customcr preiiscs. HDETS arc simplc to us¢ and
can be downlondcd wnh all ol lhu custoncr information required by the meter reader,

lmludmg umps and prcwous wmumplmn data to flag out of fimit rcaduu,s {the meter rtadcr

may make a mlSl’lkC or conswmeption is umxpcclcdly hu,h ar low) The usc of HDET’s has the
added benelit ol reducing data entry crrors as well as dala proccssmg time. The HDET units is
a portable, sell-contained programniable microprocessor. 1t has an interface port so that

necessary meter route information (e.g. address, presence of dog, meter location, last meter

* reading) can be downloaded to the onit from a host compuler and the meter readings

themselves uploadcd The meter reader I'ollow's the routc instruction indicated on the HDET.

I the metér can bc read, the mcter rmdm;, 1‘; kcycd in. Probrammmb in somc HDETs can

~“determine whether a meter rc.ulmg is uut ol limits and n.quc:.l the metcr rcadcr to vcnl‘y and

- re-key the lniormahon At the cnd of th route, the eter rcadcr usually rclurns lhc HDET to

the oflice where the data is uplmdud from it to the host computu it's batterics rcaharbud
and the next day’s meter reading route is downloaded (o it. The procedure is shown in Figure

E-2.2.
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The existing meters are Syrian made by the Industrial Establishment for Defense (IED)
a Goveriment run cstablishment. All 1/2” water mcters used by DAWSSA for residential
metcring must be supplied by the IED. There are many problems with the existing meters: the
design is over 30 years old, the manufacturing process is outdated and relies on manual
assembly- lines, the quality of the materials used is poor and ‘quality control is minimal. 16D
would like to improve it’s product line and ﬁmnufacturing pracess however investment
fuiding is not available and the MHU is not able to pay more for better meters. Based on
discussions with IED oflicials during a tour of the phant it is currently not feasible to cxpeet

any new technological improvements in the near Tuture.

For the time being the only technology feasibly available for improving productivity in

‘meter reading is the use of HDETS to record meter readings. In order minimize data cntry

errars, all meters should be bar coded with a unique serial number. The bar code would be

‘read by a siall pen scanncr LO“ﬂCCICd to the HDET to ldcnhly tht., and autumanc'llly store the -
meter rmdmg wilh the corréct c.ustomcr accounl Allhoubh lhlS dcwcc would not spu:d up the -
-work of rcading Ihc metess it’s ability to minimize crrors by clmu_nnlmg _lhc need 1o re-enter

consumption da!":lf and Bagging out of limit readings are sulficicntly important {o justity using

© the technology. -

Option 3¢ = Improve the ellicicacy of thé billing process

The cx;stmo bl]lmg schedule prcscnlcd in T‘lb!c B-1.3 identilics thm, 0pportun|t1cs !or :

merovmg the ctlmcnuy ol‘ the b:!lmg process:

- reduce the time delay between the meter reading and data entry steps to 4 calendar

days (b:\%d on the need to prowdc a buffer for scheduling pmhlcms causcd [or

"cxamplc by bad weather)

-+ reduée the umc dchy between produung bz!!s 'md sending lhcm on to thc customer

alfairs Directorate for verilication and correction to 2 caleadar days (aliowmg for’

one day oft on the assumplion that the task is completed at the end of 4 work wéck)
- = issue the bills directly to the cashiers allowing 7 calendar days for delivery, receipl

- and set-up before starling the payment collection process.

E-26



&

APPENDIX E

The impact of all three measures proposed in this alternative on the schedule is shown
in Table B-2.2. Assuming the duration of cach activity remains the same as il is now, the

average time per district is reduced from 197 to 103 days.
Option 34 - consolidate_error detection and correction

There is a lcngthy time delay in the error veriication prowss related to manual data
cnlry. Error w,rllicallon is currently carricd out by two different’ groups The first vcrlllnallon
and correclion pmccss takes phcc in the Computer Department. - A sccond verification by lhc

Consumer Affairs Dircctorate mdir.alcs a very small peicentage of b:llmg crrors. This option

proposes climinating error verification in the Consumer Allairs Direclorate and consolidating

all veritication functions in the Computer Department. 1t is asswmned that once the bills have

been thoro‘ughly' checked and printéd they would be issucd directly {o the payment colleclion

~centers. The benelit ol‘ this opiion-o‘n'!hc overall billing schedule is shown in Table E-2.3
- Assuming lhlS option is combined wnh the unprovcmcnts identificd m qugm}j‘ the av»rag,c

' lni]mg time per d:slml would be reduced from 197 to 80 days.

.Qplimﬁp;lumﬁnmimmgﬁymmIMﬂngLxmmmgﬂndhﬁﬁng B

‘As dISLUSSCd in scction 1 the C!uslmg h:l]mg system has a numbcr of swcrc limitations:
dala cmry is donc nﬂmnlly as a batch process, the systcm is not mlq,mtcd with accounting
_and cusfomer .sclmuc functions, and it docs not provide managumcnl with the features veeded
to process payments, follow accounts reccivable, pmvidc cbnsumplion and billing histdry for
planning and forecasting, and analytical tools to assess the impact of rate chanbu The

existing syslem is bascd on 20 ycar old lcchnnlogy and cannol bc modificd or mlc;,mtcd to

- provide the dcs:rcd application fealures. Q_pus_n_,_c pmposcs a new customer ucounlmb and

. billing systcm, fuliy mlcgralcd with the customier mrommhon sy:.lcm described in Q;_lmn_Zh

and complete wuh automatu, data validation featurcs to climinate the need for manual crror
veritication. Thls opllon mcludcs \hcg vse of HDET for cnicnng meter _rcadmhs in order to.

completely eliminate the nced for manuat data cntry and minimize data’eniry crrorss.
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~ Assuming that the administrative efficiencics outlined in oplion 3¢ and 3d have been
implemented the average time to complete the billing cycle for onc district, as shown in Table
:-2.4 is reduced from 197 to 32 days. However, it is imporiant {o note that the cycle tine for
billing production is 116 days (3.8 months) which means that cven with all the improvements
“discussed 5o far, it is still not possible o meet a truly quarterly billing schedule. It is also
important to note that the meter reading is lagging the billing production process by two
weeks indicating that it could become a bottle neck in the billfng process. The improved

schicdule will result in more billings over (he same peried of time and this has a positive impact

on cash flow. However the increase in billings will require more stalt 1o deal with collection of

paymeits. The impact of the improved schedule on both cash llow and stalfing is discussed in

oplion 3f.

[hc bl"mb sn.hcdulc indicates lhat mch,r n,admg LLITI'CI]IIY takes 131 days (4.4

monlh.s) to compleie one L)’LIL of all mc!cnn;, dlsimls Itis DAWSSA’S intention 1o reduce
this to quar!uly (Y0 days) readings in umrdnnu, \nlh Mlmsiry ol Housmg, and Uhhly_

- - directives. The .a_nalysns presented in Table Bl pmhcatcs_lhm with the current stafling and

‘productivity levels it is not possible to meet this target unless stalling numbers or productivily
is increased. It wdu_ld take 36 njc!ci readers (it n'ct.qusit_idns}_a; cxisiing= préduélivity levels,
1o read .mclcr's_ on a quarterly basis. Ailbmati_\fﬁly it would require a 6% .i:nt'rca'sc in
pmducﬁvily using the cxisting statling complement. of 26 mél{:r‘ ‘readers. Based on
management’s previous aticmpls 10 increase the daily quota of meter readings, it is unrealistic
to expect that existing stall can be mativated to higher productivity levels especially given the
relatively low rate of pay. inucasmg smﬂ is a possible solulmn but it is a shorl s;g,htcd one
that docs not addrcss the l‘t‘.l] prohlums ol low produahwly amd poor workmg cc)ndmons In
addition, _lhc b:_i]gng producuon process ihal occurs afier the meter rcadmgs arc taken has an
:ivcmgc duration 01‘_128 days, cxccc_(lingllw 90 day meter rbn’di‘ng cyélc;_ Bill praduction will
become the next buliltn‘cck and c:mndl bé i'mprovcd without the implementation of automated
data entry and crror verification. i”huciom, it is hlghly uniikely Ihal the desired 90 day b]limg

cyele can be achicved hy \lmply incre asing stal.
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In the absence of a reasonable short term solution for obtaining quarterly meter
ccadings, and rather than forcing the issue, option 3( examines the feasibility of improving cash
flow by adjusting mcter reading and billing to a four month cycle. The current meter reading
cycle takes four and a half months and it should be possible with the cxisting staft, once some
of the new recruits are fully teained, to bring this down 1o four months. Figure E-2.3 shows
the meter reading and billing schedule assuming that the administrative cificicncics outlined in

option 3¢, 3d and the computer system in option 3¢ have been implemented.

A comparison of cxisting cash flows to those achicvable from an improved four moith
cycle is shown in Table E-2.5. It indicates that this combination of options (30,3d,3c,3i)

greatly improves DAWSSA’s revenue situation providing a nct increase of 57.5 million SL

- (US$ 1.15 million) in billings aver a six moath period. This option will require some very
* minor changes to the existing billing program to provide 3 billing issues per year. For example,
" he practice of dividing 6 month meter readings into two equat quarterly bills will need to be |

" moditicd. These moditications can casiiy be made by DAWSSA stall.

: Thc ﬂubg,ului LhalleS wil nunmcs the frequency at which bills are jssucd with a h

"rcsullmu increase in-work load al pqymcnl collccllon centers. Tn the L\bs-.ncu ‘of detailed -

- mlornmlmn on how many customers are served C'u.h day, the unpaut on co!lcc.llon centers s

asscsscd mug,hly by makmb the lollowmg, general assumptmns
5% of t.,uslmmrs will pay within thc i rsl 6 weeks (wcck 1to 6)
- 120% of LU‘“O]I]CTS will pay in lhc next two wccks (wc.ck 7& 8)

- 10% of customers will pay in the next 44 weeks (week 9 to 52)

"Fhe schedule and number ol bills issuéd lo cach payment collcetion center is shown in

5 T'xblc E 2. 6 qucd on IhiS ‘a‘.hcdulc the. pcak number ol lmmncuon per day is dum.d in T.xbl(,
E 2.7. ASMIIIHI\&, the ucmmt, transaction prou‘s»mﬂ tnm is 2 minutes lor mammlly processing.
- the payment, the' asscssmcm mdltditb lhdl the cxustmg, bl.lillﬂb levels are .ujcquau, to deal with-

a four month billing u)ulc.

Automating the billing and payment collection process (option 3c) will double the

transaction time to an cstimated 4 minutes. As shown in Table E-2.7 this will have the eftect
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of increasing the number of cashicrs required 1o deal with peak days. To keep the transaction
processing time within the reasonable range of 4 mi[.mtcs, the cashiers will require quick
access 1o the data in customer accounts and the capability of cfficiently processing payments.
Added to the fransaction time issuc is DAWSSA’s desire to have cashiers print the bills on
demand at the remote payment collection centers. This system has been successfully
implcmented at the STE and although it adds to the cashicrs” work load it offers several
important advantages:

bills can be issucd showing up-to-date account information

- cashict transactions can be more casily audilcd.and controlied

- cuslomers éan pay their bills at any paymcn'l cenles

- il eliminates the need for batch processing centrally which is time consuming:aml
, invoivcs: the cumbersome process of sorlin.g the bills by district and conlmlling'lh.c
~issuc of bills to the cashiers '. '

-7t reduces the amount of paper and manual labor

To compensate for the additional time it’ would take for printing bills a number of

~softwarc features can be providc’d to minimize transaction times. The cashicrs can be given a

" USer ldCIlilllLdilOn number whlch can be attached to each transdction. Thls lcaiurc would make

it possible to rotate stafl from one co]lcdlon center to another 1o cover off pcnks in work load

at onc center when other centers arc. less busy “In addmon the nmplcmcnl'mon of l)ar code
- recognition can '1!50 help reduce lrans*achon umcs Bl”S coutd be printed  with unique bqr

cades to 1dumiy customers and the amount owcd The bar codcs cou!d thcn be scanned by the

cashicrs to automatically access a customer’s account and even (o pmccss the paynment

teansaction without having 1o key in any data if the amount paid is the same as the amount

billed.
Option 3g - Issue late payments notices monthly,

The current 4". day wmlmb pcrlod for ‘.ollu.lm;_, paymcnn exceeds the 30 day norm
adoplcd by mosl uhhucs and the process of collecting late p'symcnls is entircly too passive to
be ettective.: This opnon involves changing the payment period to 30 days and pursuing the

- collection of delinquent accounts on a monthly basis. Customers wauld be given late paynient
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potices al regular monthly intervals after the initial 30 day period and a final notice with
warning of impending disconnection would be issued after no more than 6 months. This option
will improve cash flow and eliminate the backlog of unpaid bills kept at cach collection center,
This oplion may initially increase the work load for service disconncction however as
customers begin to understand that DAWSSA is scrious about collecting it’s revenues, the
number of delinquent accounts is expeeted to decrease. In the interim periad, a temporary
“increase in administrative and maintenance stafl may be required to clear the backlog of

delinquent accounts.

~ This will require the implementation of a new customer accounting and billing system
suggested in oplion 3¢ to facilitate the preparation of monthly reports. In the interim period
until a new system is implemented it is supgested that the solc of the Late Payment Section be
; 'cxpandcd 1o include this ncw‘réporliﬁg ,l'unciion. Stafl , declared redundant under option 34 |
: LOU]ll be shifted from the Billing Conttol and Error Verilication Sections of the Mctcnng
Dcmrimcnl to carry oul lhls task. The Late Payment Sc«,uon would work closcly with cach -
p'aymcnl wlicumn ceénter to lollow the siatus of customer accounts fmd ceordinate with the
Computu scclmn to print late p'iymun notices. With lhc lmp]cm«,m'umn of a new customer
accounlmg and billing system, rqpcwr_llng of delinquent accounts will be automated and the
~number of stafl required to falow-up with cashiess and ‘customets can l.héﬁ be rf.ducéd. This

~option is considered feasible and well within DAWSSA’s cxisting mandatc.
.2.6 - Financial Management and Cosl Accounling

_This section considers options for improving management’s ability to optinize the use
~of it’s limited financial resourees. The existing systems and processes that are su'ppdsc'd' to
.Zsuppon linancial nmnag,uncm do not prowdc the information: rcqumd lo control’ cosm;
:amlyic Irends and plan for budg,cl nceds. The ovuall ObjLClIVLS ar¢ lo! (?) prowdn accurate
and timely financial mlormahon (b) pmvldc the cost information rcqumd to- LOIHI’O]
"cxpmdllurcs and (<) prowde the information required to improve budbul prana!ion 'Ihc'_

ophons considered arc outlined in the iollowmg, paragraphs.
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Qpﬂgn.da;.llnplcnmm_mﬂacgsmnﬁng

Cost accounting will  provide the basic data required to identily where and how
DAWSSA spends it’s moncy. Typically cost accounting involves teacking costs separately for
cach organizational unit or process in the organization. The existing Unified Accounting
- System (UAS) has provisions for cost accounting by using a serics of cost cenler codes
attached to the frant of the exisfing accounting code structure. An example of how  the
cxisting UAS could be used at DAWSSA is shown in Table E-2.8. The implementation of a
cost accounting structure will require a great deal of discussion between all Directorates in

order to define the account struclire in sefficient detail o achieve the desired resulis.

The difliculty of allocating personned and asset costs 1o ciach organizational unit has
“been cited as 6nc"ul' the reasons why co‘si accoum'ing has not alrcady been implemented. A
‘breakdown of stail costs by Dlrulomlc is rc.u]nly avmlablc from the ]nyroll sysh,m and can be
used to overcome |hl. problem. [n a somc mscs stofl nny work: lor- dilfercat parts of the

or;_,nm:z.\lmn al dtllcrcnl times of the year or even during a given work day. The proccdurc_s

required for time keeping and reporting in order to recover costs between DircCtoralcs 'w‘ould :
require such ng:d LOIITI’O] that it would be nnpra(.mal In any case; the sharing of hum'sn '
ruoun,cs is nat a comman occurrcm.c 'uul would have a negligible impact on the rcwllm;, )

benclits of cost accounting. In or_dcr 1o simplify the cost accounting proccss it is proposcd that

stall costs be assigned to the Dircctorate they most frequently report t0.

The work of assigning fixed assets to cach direclorate is a litile more involved because
there is a large number of asscts that need to be allocated, and in many cases “ownership” is
not clearly delincated. [n the case where more than onc¢ Directorate shares an assct, these

could be 1ssnbncd o lhc Dircctorate which uses lhu 'ﬁscl the most tn other cascs, for example

' hlllldlllé,‘; and oflice lurmluu IC(]UIRd lo supporl he.td OﬂlLC, asscts could be placcd under the

linance _:md adlm_mslmllon cosl center.

Emplementation of cost accounting. is the essesitial first step required to support the

information systems that management will need to have realistic and timely mcasures of -

DAWSSA’s financial pertormance, and control expendiures. Preparations for implementing

[3-32



CAPPENDIX E

cost accounting can proceed as soon as possible using the existing computer system. Preparing
the information for cosl accounting will require a temporary increase in accounting stafl to
gather the required information and coordinate the work of entering data into the computer.

Once implemented, there should be no substantial increase in work load since the amount of

~ information processéd (spending and payment orders) will be the same as it is now. The work
‘of making journal entries for expenditures will proceed as before except with the use of a new

-and expanded structure of accounting codes. .

' Qmignﬂb;ﬂdﬂmmmmmmgmmummmﬁmwm

"This oplion proposcs a new financial management information system information

wnmslmg ‘of cost accounting, budget prcp'lrallon cash mambuncnl and rcmrlmg modu!cs

The system would be fully mtcg,r.;lcd with the customer accounting and billing system lo

'prowdc meaninglul and umcly reports on the hnanual pulormancc of the cslab]nshmmt T hb

héarl ol lhu systcm would be the accounting module which would be used by hmncc and

Accoummg Directorates 10 record and control cxpcnduurc Iransactxons. The pmgram could

* be used by the Finance Directorate 1o praduce linancial nnnagumnl rcports urwlalcd to each

Dircctorate. The rcpprjls would highlight budget cxpcnduurcs to date, amounts remaining,

budget variances (overfunder spending) and other ‘user defined financial performance criteria

; such as oluéraltinlg ratios, 'dtbi ratios cic. ’]‘hc- Accbunling Dircclmat‘c‘wduld usc the

accounlmb pmg,mm to produu Indbcrs ku:p _],()llfn"ll entrics, and provide an aud}l trail for all

_ changes in transactions. The auounnnb program would be uuc;_,r'tlcd to cuqtomcr billing: and

accounting systems to {rack the status of accounts reccivable and pmwde timely reports such

as trial balance, income/expenditure statéments, assets and Jiabilitics.

' QpimnAc_DJudg_t he overall budget into smaller birdgets for cﬂ'szjil_)jmmn' :

*“This option is closcly linked to cost accounting and involves the same breakdown of

‘the accounting siructure into smaller wnits. The existing account structure would be used to

‘allow all budgets (o be consolidated into the overall budget for the cstablishment, and

presented ta the Ministry of Finance in the format that is required. Initially this option is

difficult to implement beeause it requires an analysis of the estimated costs associated for cach
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Directorate in order to allocate an appropriate budget amount. This allocation could be carricd
oul o the basis of estimates for the [irst year and then adjusted with budgel transfers to reflect
aclual conditions however this option would be much casicr to implement aller cost

accounting has been in use tor a one year period.

The benelits include creating a mechanism for identilying costs for each organizational
* unit. This option would necessitate a computer tool for budget preparation to be used by the
' -_leming and Finance Dircctorate for providing cach Dircetorate with an analysis of previous
- spending variances, and a mcthod of cOxlso_lidatihg (rolling up) the scparate budget

submissions into the larger overall budget, tine item by line item.

' Option 4d - Delegating budgel preparation to cach Dircclorate

“This option involves ,gwm;> more responsibility the end users for dclcrmmmg, their

" operaling budget nccds The benetit is that end users would h'wc a slake in cunlrollm;, thcnr

cxpwdnurcs within thc;r allocated budg,cts As part of this option, hmncnl rcbponmbahly for |
~ approving cxpenditures should be’delegated to cach Director in ordcr to enhance blldébl -

- discipline. Th:s oplion rcqu'lrcs the allnplcnléntatlon of som_c snmphhcd form of cost accounting

- s discuissed In ‘oplion 4a to separate and monitor expeaditures for cach organizational unit. It -

~is not: considered feasible at this time to pmwdc delegated auillonly to the other Directors *

wuhoul VH{U 1pproval However there is no rcason why cach Dlrculoraic cannot parltcnp'nc ;

“in the budgul preparation Process.
Option 4¢ - Change the existing accounting structure
lhls opllon is not !msxbk since lhc aucoummb structure is dclcrmmcd by lhc Mlmslry

of i lI'IJNLC because of the m,cd o havc a unilicd syslcm for pn.parmg lhc mlloml budg,c! This

bphnn is thercfore not’ cxammcd
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Option 4f - Enhance the existing accounting program

H has been suggesled that the existing computer sjmtcm might be enhanced to make it
more [unctional. Reprogramming to provide some minor improvements is feasible but the
exisling program cannot casily be modificd 1o produce the desired tinancial management
reports. In addition, the program cannot be integrated with new computer systems. This

oplion is thercfore not examined
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3. COMPUTER SYSTEMS

In this scction, the concepts and desirable features for the CIS and FMIS systems are
' l'érmulnlcd. A preferred system configuration is proposced in order to establish the feasibility of
implementing it and to develop gencric system specitications for the purpose of cstablishing
* budget estimates. Details of the system may cﬁangc during the final design slage given that

~compuler technology changes rapidly potentially prloviding more powerful, and more cost

o+ ¢ftective solutions.,
SN * Configuration

AEthough the CIS and FMIS systems scrve diftferent nceds, they share common data

and musl be fully integrated with cach other. As a basic wnderlying principle, the systcms

_should be structured alonb functional rather lh'm org,'nn/almnal lins: This .npproquh has the
1dvanmgc that it will cnable the creation” of mtc;_,mlcd sys{cms and data bascs in whlch the

timely pmwsmn of a p articulas sub set of data will rcsndu with the or;:;lnv.allonal unit’

responsible for that Tunction. Wllh this approach all the data in the syslcm wou]d be available

to 1hosc users rcqulrmb access SUbjLCi to appropriah. sccunly umtmls

In gencral intormation systems can be configured in one of three ways: 1) cenlralized -

configuration: where data storage, retricval and processing is dene in one central location; 2)

distributed conliguration: where the processing and data functions arc moved as closc as
practical to the source; 3} a combindtion of the preceding lwo conligurations. Whichever

contiguration is uscd, it is rcmmmcndcd that data be cntercd only once as close 1o it’s source

as poss‘blc Therefore cach sayncm of the tlatn'nasc wntl need a carclaker or n,spon&blc work:

‘iu,lmn (Directorate). Gcmrally, unly pcrﬂonncl in lhc rcspunsublc wark Scumn will be

alluwcd to write o thc database; all olhu users wnli be ahlc to* ‘read” the dala bul nol modily

" it In this way cach wan ‘Section can add the d&ld lor whlch it is responsible to a rcmrd as it

s passcd 1hrough dllhrml parts of the uri,anwnon. .

In DAWSSA’s case, a combination between central and distribuled systems s

preferred. Since there 'is no unusually large ‘processing requiremcnts (mainframe) it is
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recommended that the new CIS and FMIS be configured on central tile servers located in the
existing computer room at DAWSSA hcadquartch. In order 1o reduce the risks associated
with data security, all data will be kept centrally al headquarters and backed up on a regular
basis. One of the key concerns is the need to provide reliable communication links between the

users in remote locations and the application programs. 1t is essential that remote payment

- collection and customer service centers continue to operate even il communications fail. On-

linc access is not reliable therefore the 20 remole paymient collection centers should have their

own scparate systems for stand alone opecations. The master database will reside centrally at

. DAWSSA hc:uhluarlcrsE and be distributed to irc:molc sites where it will be ﬁscd, updated and

returned to the central databasc.

The process of entering meter readings, and calculating bills will be carricd out

centrally at DAWSSA headquarters. The process bl‘-priniing bills, collecting payments and

‘recording ¢ustomer account transactions will be carried out al the remote payment collection -

locations on a demand basis (i.c. when' (he customer presents himsher scll). Complete

‘customer accaunt information will be available at cach payment collection locatjon to answer

‘customer inquiries. New subsmbcr [unctions will lmlmlly be pravided at lhn {our cx1shng,

service centers with capabmty to expand to MOre, Im.allons as the need arises.
3.2 Network Access

Thb new syslum will rcquirc a means of wnncmn&, the m'my uscrs in daﬂcrcm parls

of the Orbammtlon o the centralized da!alnsc at the: computer center. Within DAWSSA

hecadquarlers, on-line access for real time processing of data can be achicved by extending the
recently installed Local Area Network (LAN) and pr(widing a new neiwork. controller.
Reniole payment LO“CLUOH and ulslmmr service locaimns must be linked w1|h cach other and

the ‘computer center al DAWSSA hndqmrlcrs There  are three possnhlc ophons lor

~ cslablishing 1his connnumaalmm fink: (1) use¢ lhc puhlu, X.25 nctwork (2) dullcalc cmslmt,

DAWSSA owned lclv.phum hms for data commumcal:onS' or ('4) use existing h,l(.phonc lm:.,s
and tclcphonc switching ¢quipment owned by DAWSSA for data over voiee communications.
The Syrian Telephone Exchange (STE) provides a public X.25 packet switching nctwork

{SYRIAPACK X.25). This system is relatively incxpcﬁsivc and providés reliable nctwork
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communications that can mect all of DAWSSA’s requirements. The system is usecd
successfully by STE to conneet their own remole customer billing sites with their central
billing oflice. This option is the simplest and most cost eltective solution for DAWSSA: (i)lil
requires no speciatized and costly equipment; (2) there is no need for specialized data
~ communication stail, and (3) it avoids the many problems associated with providing and
“maintaining reliable telephone line conncetions. Nevertheless, because éompult’:r and data
communication technologics tend to change rapidly, these options should be re-assessed al the
detailed design stage. An overview ol the rccommended syslcm' contiguration is prescaicd in

 Figu re E-3.1.
3.3 System Softwarce Requirenents

(1) - Operating system

The most critical sofiwarc decision involves sclecting -an operating system that is |

“widely used, well supported by vcndors, and compatible wuh recently unplmlcnlud

~ applications and hardware. UNIX is ollcn used in’ customvcd utility. blllmg, for - largg

client/scrver '1pplu.anons Rccmt 1mpr0vcmcnts in PC tcchnolog,y has seen the dcvclopmmt of
several desktop 'ipphmhons that c*m sallsl'y DAWSSA’S necds. It would be desirable for :

- compatibility and ease of 5upporl_ that new systems be Wmdows bascd and compaublc foruse

with the secently installed equipment.

Database management should use a modern relational database system RDBMS with

query language capabilities. Oracle SQL is assumed for cosl cstimating purposes. The final

sclccl_ibn of a DBMS should consider compatibility with Autocad products curreatly us¢d by

DAWSSA’s engincering group to develop - distribution system drawings and® mapping.
- Autacad has provisions for attaching dafa’ atiiibuics to drawings (c.g. service lacation, pipe
design data, and ‘custanicr address) and it may be desirable in the near future to integrate this

data with the new CIS.
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(2)  Dataintegrily and sccurity

sach system will create or operate on a set of data and therefore, manage a system
data basc. While some data is system specitic and Jikely will not be uscd by any other sub-
system, most of the data will form part of a common data basc. Standards nst be developed

and applicd to all common data to chsure data integrity. Standards ‘should include a

description of the dala siructire and data dictionaries defining the tcrms, abbreviations, units,

codes, ct. that will be uscd. There should only be one sclldl‘dat:; in the common database for
any onc function and there should be no duplicate scts Ofd.ﬁia.itﬁCCCSS to the database will be
conirolled by the network management software which will provide the following sccurity
functions: | :

- user 1D and password dssaylcd to cach user,

- mulhplc, uscr dclmcd sucunty levels, tor user g,roups or mdwnduals

- ¢ach user will be given a ﬂu,umy prohlc ;,ranlmg read only ar readfwrile access to

' ‘ﬂi or only ccrtmn xcymmﬂ ol the dahbasc as spcuhcd by the system 1dm|mslralor
(3)  Customized versus Packaged Applications,

There are various alternatives for application software - cither packages can be

purchascd and modilied for use, or customized applicmions can be dcvclopéd from scratch.

"Cus!omunuon however should be minimized . i at all possablc in “ lavor ul co:mncrually

walhblc p'lck'ugcs to reduce lonk, term costs. Pagkagcs offer many .ulwnlabcq because they
have many users: 1) software is continuously being enhanced, 2) soflware maintenance costs
are reduced in the long term lhrouk,h the wmlabnhly of upuradcs 3) there i is g,cncmlly better |

user supporl and  documgntation 4) soltwarc Lhangce. I\CLP up wilh tcchnnlnbiual_

“advancements in Inrdwarc. ‘The Goal deci nsmn can be made at the design stage. For lhs.
‘purposes of csttnml:m> budg,cl costs it is assumed that the npplu.al:ons wnll be LllblOlIl

| developed since this ophon will 1lktly be¢ the most cxpcnsm
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Customer Information System

Ovcerview

There are two reasons for recommending a CIS. The main objective is to improve

financial management by improving the efficiency of billing and revenue collection. The

“second objective, is to integrate the utility’s critical customer information, utility bifling, and

management reporting information for water consumplion and in the ncar future, sewer

services. Integration through the use of a computer system will result in improved

accountability, improved coniral, improved planning and improved - cuslomer  service

{unctions. The customer information system will consist of four integrated modules:

(3

®

©)

(@

the custemer accounting module will maintain the database of relevant information

“about customers, “such ‘as consumption and billing history, meter and  service

infermation, address, account status, accounts reccivable and transaction summarics.

-the billing module will lak‘c data trom the customcr's melers, the customer '1ccounling '

sysl(‘m and custonier service system and producc bllls pmccss p’lynunls lrack

: -.u.countz. rcuwahlc .’Hld dtrcct the collcclmn pmccqs

the sLu;',me[_ssm&s: module will take mlorm’nlmn from cuslomers regarding spcual

nccd% c.g: high brllmg comphmls inquirics, micrrupuon of service, transactions or

changes in accounts, initiation of services, water rights. The modulc will be interlaced

to a document management system capable of providing digital images of the relevant

custonier application documents kept on file.

lhc nmmy.ms.m_mLQmann moduk will prowdc III’EIIHE,CI'HCIU “with trend rcporls

imancml reports  related 1o billings 1ssucd, _unpau], accounis rcccavablc.;.nd
' ;cnguwcrmg/scrwcc reporis regarding  distribution network  managemient such as

“aumber of service conncctions, and type.
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(2)  Process configuration

The central headquarters billing center will reccive consumption data from meter
readings cntcred into HOET’s. The Consumer Aflairs Directorate will upload the data to the
billing system at the end of cach working day. The software will validat¢ data, checking for

crrors. A list of crrors will be automatically produced and sent to. the consumer affairs

dircctorate for corrective action. The bills will be ‘automatically calculated according to the

tarifl information included in the customer account data base. Incorrect or zero readings will
be charged at the minimum monthly rate. Calculated bills will be posted to the customers :
account and transferred 1o the remote payment collection centers who will print the bills, and -

collect paymeats. Information regarding payment of accounts and compliints will be

communicated {rom the remole payment collcciiun ‘centers to the central data base to

- dutommcally updalc account 1nlormal|on and advisc the appropmlc Scetion if action is

rcqmrcd

The bl]ll]’t}, process will remain under the dlrccllon of the }\CLOlllltlﬂb Directorate, and
wrll be technically qupporlcd by the Inlormahon ’lcuhnolo;;,y Dirccto atc The Cusmmu '
Service” Department will ‘manage. cuslomcr Lomplalms wbscnbcr information and'

Lonm,l.llOIIfdlSCOﬂI!LLElOI] work ordus T hc lLate P'iymunl SCLlIOIl of the Finarce Dircuoralu

“will pmducc.(ablcs of (chlors-and, issuc requests'to the: Consumer Affairs Dzrcqomlc for

follow up action.
(3) Customer scrvice module features

The customer scrvice nmdulc will bc used by cuslomer scrvice represcatatives al

‘remote pqymcnt colleclion cumrs and by the Cuslomcr Scrwcc Dcparlmcnl lomtcd a.

DAWSSA hmdqmrltm
Fhe customer scrvice niodule iwill support four main tasks:

a) Customer subscription - requircd 10 processes requests from customers for a new

connecelion
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b) Installation processing - required to issuc work orders, monitor the schedule and
executc the installation of new scrvice connections
¢) Customer information management - required to mahagc account status, change of
address, change of owncrship, change in service details.
':d) Customer inquiries - required to deal with requests for meter repairs, account status

and billing adjusiments

For the Cuslomer Subscription task the customer service madule will provide the
following featurcs: |
- cntering new application (orms and recording data on the customer

issuing automatically a service request to the Conncction Depariment

- recording receipt of inspection and connection fees

- issuing a bill of malcrials estimate preparcd by the Connection Department
- recording receipt of conncetion fee ' '
- updalmg data concerning the apphcahon forms when status m changed -

- issuing a rccupt to the customer tor rcccnpt ol pa_ymcnl o

For the IDSLJlailsn Ero_msmlg task the custonier ‘scrvice modu!c Wl“ pmvxdc the
' followmb lc*&lurcs ' '

- issui nk, lhc service ordcr for mstal]almn of wnncmonfdlsconnulion ,

- prlmmg a noucc o: |nsta]lalmnldlsconnccuon to be sent (o the app]ic:‘ml:_ind_icaling

the dale of mshllallon
- recording when the ms!fﬂlatmn/dlsmnncclmn is Lomph.lul sending confirmation to
‘the Customer Accounts Department and updating the customer information file with

- service conncclion details.

“For the Customer Information Management task the module will provide the l‘dliowingf

features: _ . _

- 'updéling lhc' da'lab.as'c for, challging the meter or lype of service, changing the
address or OWI]LI’b]Ilp cutting 'md resuning suwccs

- nporlmg statistics on number of LODHCC!lOﬂS/dlS(,OImCCIIOH s installed per month or

per day, the nember of applications per type, the number of applications pes month,
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the number of applications per arca, and printing wailing lists according to rcqmst

2 priority and type of service

For the Customer Inquirics task the customer scrvice module will provide the
following lcatures: '

- answering inquiriéé by namc of applicant, date, lypb of scrvicc request, location

- access to data in responding to customer 1nqu1r1cs prowded for account numbu

micter number, billing history, Ginancial details _ |

- initiating customer service work orders for braken meters, or other repairs cte,

- registering conrpfaints in the databasc indicating date and type €.g. incorrcet biiling

| complaint, water quality complaint, and dirceting them to the appropriate scction for

follow-up |
(4)  Billing module features
The billing mddﬁ]c caleulates and prmluccs bills. #t pr’bvidcsnhc necessary functions
E é@ ' for processing meter rcadmg data, vahdaimg, d'ua mlcu]almé, bills, lummllmg, and printing
| bills complclc with bar codes. It also dispatches the hmmg data 10 the cashiers at the femote.
:paymcn! collection ﬂ!cs via the X25 WAN. Thc bilting module will support the loHowmg, main
tasks: : | ' '
‘a) Data cnlry

b) Data validation

c) Formalling and 'primiﬁg of bills

d) interface (o cuslomer accounting

¢) lransfer of billing and account information to and from remote payment collection

. centers ' | .

For thc Dm}:um task mcxcr rcadmbs \wll be uplmdcd lrom HDL I's into the central’
database 'at the hl”mg, center via workstations locaicd in lhc meler rcadmg :.u.uon and
connected to the headquarters LAN. ' '

7
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For the Dala Validation task the billing module will check and validate the data by:

- applying usecr defined “reasonableness” paramcters to consumptien and balance duc
and flagging accounts which exceed paramcters by certain pereentages

- producing high/low checking reporis for accounts which excced user-delined limits

for consumption or dollar value

- proving a user defined, “maximum bill amount” parameter 1o prevenl embarrassing

customer bills -

- autopmatically flagging and reporling zcro accounts

- the system will gencrate exception seporis listing all possible cirors and unusual

billings; these will be sent to the meter reading scction for investigation and follow-
up. Customers with unusual readings will automaucally be billed usmg the minimum

monthly consumpuon charge of 20 m3.

For the Emmmmumuumluggﬂmm task, the bills will be caleulated centrally at the

: -_hc.udqmrlcrs bl“mb center and dispatched to the rémote payment collcction cenlers whcrc :

they will bc prmtui Late paymcnl nolices wnll be wlomallcally calcuhlcd, and issued

separately al momhly mtuvals

For .tthn.Iﬁ[aQQ_l'Q‘ Qi&(ﬁm&.&cmynﬁm, the bi!ling, module will have ‘a dircet

mlcrlau: w:lh lhc custamer. awounimg, module and lhc FMIS lor accounts rccuvth, B1llmg.

rcsmls wzll be aulonmxcally ruﬂcucd in customer acmunls

For the Transter_of Bills the customer account and billing information will be
transferred electronically to the databasc al remote paynent collection sites via the X.25
WAN. The customers account mionmllon will be avmlablc to Ihe cashicrs tor printing bills

and’ ru.ordmb p'iymcnl lr'msaumm

" The followmb llsi identifics some of the dnsmxhle sofiwau features for lhc custoncy

service modulé but is by no mcans intended to exclude’ othcr lcuurcs that may be identiticd by L

DAWSSA durmg the detail dcslg,n stage:
¢ user definable rate tables for Hat rate and variable step rates, delault inspection fee

and conncction charges, quarterly/monthly minimum charge, surcharges, cte.
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- cqualized billing optieas or budget billings lor payment by installments

- automatic estimated credit adjustment for accounts with consumption overestimaled
or overbold in prior periods

- new account charges and scrvice charges can be added by the uscr

- automatic cstimated credit: adjuslmcnl gencrated for accounts with consumption
overcstimated at prior period(s)

- cancel and re-bill function to automatically ’ddjusl financial .and consumption history |

“and re-bill customers af the next billing.

(5) ' Customer accounting module features

The Customer Accnnnlihg Module is uscd by the Accounting Direclorate fo record

“accounts receivable, by cashiers to - record payment lrans%ltons and by lhc I‘ln'mu.'
= Dlrf.uoralo 1o make adjustments 1o billings and issuc lists of dchnqucm accounts ona monlh1y
?bws The system will reside centrally and also at: cach coil:.cllon center, This module will

f prowdc the followmg, Iumuons. _

mmmallmﬂy rcmwmg the customer account files by scmmmg, the bar codc on lhc
- hill '
- Lnllu.!mg the payment am} rccordmg the amount p’ud

- aulomamally shmpmg the b:!l
- pnmmh thc dmly transaction journal

- issuing a list of unp’nd bllls at the end of c1ch momh

Cuslomcr account tiles and data on pald/unp'ud bills will be automatically fransferred

clu.lromcal!y to the LCiIU’d] wn\putcr cenler on a (.lmly basis via the X.25 WAN from lhc :

uhlab'lsc on the file scever at cach cash- colluhon site. Dala wﬂ] bn processed at the
3 huadquarlcrs blllm;, center. . Delingquent account: FEporis will be aulomaltcally pwduwd at the
. “ cnd of cach month. These reports \wll be followed up by the late p.iymcni section in the
: lumnw Dircelorate. The system wal! have lhm, flexibility © .1[low users 1o au!mmut.ally pnnl |

fate payment notices atter 30 days and every month theréalter. All bill mymcm scll]«.mcnis o

abjections and adjustments will be recarded on customer account files. These files WI!I be kept

on-line for a period ol up to one yeur before being archived. All debits and unp‘ml hllls will
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remain on-line. The system will automatically issuc warnings for service disconnection as a

result of non-payment. It will also issuc service orders to the Service Connection Department

L2

with dates for action.

The following list identifics some of the desirable software features for the customer

services module but is by no means intended to exclude other features that may be identified

©)

: g_,cncralmg fistings of debtors aulomahcally ' _ o ' : T

" by DAWSSA during the dcmgn stage:

bar cade rccogmllon of customer account’ numbcr and billed amount. Paymcnl
screen perinits fully automated entry or overrides for partial payments

automatically validating payment stubs '

auiomalica]ly generating daily cash payment record

informing cashicr of correct chan_gc due

cashicr ID is patt of the payment n:cord for sccurity and a'udiling purposes

' kccpmg track of cash enlncs and cash b'111nccs for casy Lhcckmg

'mlomallcally producing past duc and final natices for dquucm accmmts hmcd on

user dchncd paramelers such as numbcr of days since the bill was lssucd

[}

aulommcally generating service orders tor a¢counts to bu cul oﬂ for non paymenl

“automatically producmg listirig of scrvices ‘scheduled for cut of”

provisions for making special payment arrangements with customers -

Management reporting module features

Data 'conccmiug managenicnt information will be stored in lhc central data basc at the

hcadquartus b)l!:nb center, The ‘management reporting: modulc wﬂl g,athcr custamer

miormallon and bnlhnb information from the central database and aulomamally generate user |

defined rcporls for manag,cmenl purposcs at rci,ular intervals {monlhly) Thc modulc w:ll alsu

provide m'lmk,crs with lhc facility to scarch and qucry the database tor prClllL records aml

produw lhcir own cuslmm/cd rcporls for trend analysis such as:

‘ sum.mary bllhng and consumption history for all accounts, by tarilt class or band, by

- service lype and size ' i
. -
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- detailed financial transactions and billing history maintained at the individual account
level with the amount of history limited only by disk storage space

- service order and meter reading history for cach account

‘Financial reporting capabilities:
- daily reporting of financial transaction for cach cashicr
- daily aged reccivable report for balancing of the sy:s!c:h, user dclmablc aging
calegorics c.g. 0-30, 31-60, 60- 91, 90-120 days.
- daily balancmg feport showing prior day’s ending  Accounts Rcccwab]c (A/R)
~balance |
- current days change in A/R resulting from various financial transactions, and current
day’s ending A/R balance, both computed and ceported, and the difference if any
- revenue 'rcporl'{' \\)ilh various _bfcakd_owns and formats such as by c.ustom_ef class,
Aarill bdlld mc{cnné, district | l

- on dcm’md ICpOTtS provxds, mimnnuon on dchnqucm and lcmnmtcd '\ccoums

Enginccring and service reporting:
- unread meters and_ meter replacements
- lﬂacllvc services,

- LOHSUR][’)UGI’E rcporis by mcicr dlblrlC! cydc scrvice class, meier size,
(7) ~ Exisling Application Programs

The existing computer applicalion for payrall cannot be integrated with the new FMIS

systen. Therefore it should bc‘r"cpl:tcéd by a new a u'lom'alcd'pqyroll system, lully integrated

with the accoummg module to cover sthy and rchtul paymcms to civil scevants. Smuiarly

the existing mvcmory nnmgcmcm syslcm cannol bc mtcyalu.d mlo the new sysicm Il should :
also be replaced by a new automated materials mmn;,cmcnt “.ystum iul]) integrated wnh the
accounting module Io cover materials inventory costs and accounting. A!lhoug,h p1yro]l
management and materials management is beyond the scopa, of this [casibilily sludy, it has

been noted that the ‘existing computer systems have limited management and . reporting
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features. Modernization of these systems should be the subject of more detailed study in the

future.
35 Financial Managemenl Information System
(1)  Overview

1t is proposed to implement a new fully integrated Financial Management Information

. System (FMIS) capable ol meeting DAWSSA’s wide ranging financial management needs,

from budget preparation to processing of a payment/spending orders against a particular '

'b'udgct line item. The FMIS will be implemented with two main objectives: a) to control the
budget, assets and liabilitics and b) to provide comprehensive, reliable and timely information

~‘on the financial position of DAWSSA to fﬁcililalc it’s financial management.

- The FMIS will cosist of three fully integrated modules that will be linked with the
- Customer Information  Systen: 1) financial accdunlin};; 2) budget -preparation’ and_ﬁ})

reporling. The financial accounting mpdulc includes payfoll and materials management. The

IFMIS system will be il@tcgrdicd l_o_lh'c Customer lnformation System to receive input dala on

accounis reccivable, current account status and amounts owed. .
(2)  Financial accounting module leatures

'The accounting module will be custom designed in accordance with the State Unified

Accounting System and MOF palicies and procedures. | will be a fully automated accounting _

systen closcly rcsc_mblih_g the cxisling 3cc0_unling:syslcm. It will be based on the existing chart
of accounts with ;lhc inlerudidn of an appmp’riaté chart of cost codes. it will cnable
expenditures and rcyén_uésj._!o be recorded at a déti’ii] level éhd.rélﬁticd to spéciﬁc progra‘nis,
projécts and aclivity centers thronghout the or'gfaniz'ﬁﬁbn'. Data will be captured only oncc, as
an aécouh!ihg fransaction progresses ihrough the system. The introduction of the system will
ensure completencess of data capi.urc (i.c. no transactions will be processed outside the system)
and rigarous application of all relevant financial controls to all transactions processed within

the system.
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The soflware will provide the following gencral features:

accounting functions including accounts payable, accounts reccivable, general ledger

options, reporl gencration, recording of revenue collections, appropriations,
commitntents, verifications and fund allocations lc_a_d_ihg to payment.

- recording and reporting the distribution of the budget as appr’oivcd by the Ministrics
of Finance and Planning to the various Dircgqus, keeping records of fnitial budget, :
and budget adjuslnﬁ:nls. | _ _

- recording authorization for spending by Dircetorates (s.pcndin.g‘uniis) and recording
commitments against the approved budget limits. : |

- recording and reporting at all relevant stages of the payments and reccipts processes

_:and enabling reports 1o be made on kcy vanablcs such as, commitments, 1unds
available, bills oulsldndmg, payments and rcuetpts ( both msh and accrual basis}

- mcorp‘oralmg controls on-any spcc1llcd varlablc ;uowdmb the facility 10 LhCCk o

B avmhb]hly of . funds commtlmcnt authorization and funds 1llmahon prior to

% ©approval of spcndmg, of payment. '
- -recording and reporting revenuce and olhcr receipts against appropmlc accoun!s
- rprinting chccks when payment or_ spending orders arc approved '

- gencrating standard monthly reports and providing query facilitics to determine the -
budgct'ary'pdsililo_n of cach Directorate,

- maintaining data accarding to budget classilication and cost accounting codes for as
- many years as required ta allow uscfu] trend analysis to management, |

- Ficilitating recanciliation between accourits pay'iblc 'md banking mlnnmtlon by

generating a Lhronolo;,n.al list oftmnsadlons

- h;wmg provisions to restrict access o authorized staif

(3)  Budget preparation module features:
This module will support the process of preparing budget cstimates and monitoring
g—% both investment and operating (ordinary) budgets. ‘The module will receive from the various

Dircctorates (spending units) the details of their programs and projects, consolidate them and
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produce from them a budget document for review and discussion with the ministrics of
approval. The module will facilitate the iterative process of budget submission, consolidation,
review/negotiation and documentation until the budget is finalized and approved. The system
will thus provide the lzcility for tracking the budget preparation process {rom prelinvinary
'bu_dgci to final draf} stage and producc a master copy in a form suitable for prescntation to
MOF,- MOP and MHU. Aficr approval, the system will produce the appraved budget

“estimates in a format suitable for budget implementation and accounting purposcs.

~"Fhe budgel preparation module should be able to capture and maintain budgetary
proposals and revenue eslimates [rom the various Diteclorales and (o capture anf subscquent
changes during the budget development and approval processes. The system should be able to
assist in the cvaluation of the budget proposals enabling an analysis of the manpower costs,
the main(enance and other opcraling cxp‘chscs and capit:ﬂ costs by acccssing bascline data

from’ prwtous periods for comparison. The syslcm w11l use Ihc databasc established by the

acuoummg syslcm 1o pm\'idc accurate historical data on previous ycars spcndmg, It will .

'ldcnuly all budget v .manccs (om.rspcndmg,/undcrspcndmg,) on a linc ilem b*ms and tacilitate

analysis for identifying the cause of the vammcs

- The byslcms for preparing the cureemt’ hudbct ‘will be manabcd by ‘the Finance

" Dircctorate atid the Phnnmg Dircctorate with input from the accounlmb module and the o

Acmunllng, D:rcutomlc Both modulcs will require. exlensive m!cbrauon bctwcm the Finance -

Planning and Accounting Dxrculora!cs with n.g,uhr data input from the Accounlmg Sccllon

Budget Control Sections and Treasury Controt Scctions.

(4) . Reporling module features

Thc system will be dcsnbncd 10 producc the financial 'md management rcporls required
by the \mnous users. This will include, monthly financial uporls on revenue and expenditure
a_u.oums, budg_,ct reports showm;_, amounts remaining unul fiscal year end and accounis werc
expenditures will poteatially exceed the budgeted amount. The reporting function will address

all matters that alleet the efficiency of the accounting function. The system will have



APPENDIX |
capabititics for scarch and query to facilitate interaction for casy retricval, analysis and
reporting of data by the users.

3.6  Hardware and Equipment Requirements

The foltowing scctions identify gencric har_d'w‘arc'and equipment specilications for the
new CIS and FMIS systems. I is important to recognize thal technology is cxpcétcd to
change fa'pidly and that by the time DAWSSA is ready lo‘ proceed to the dcia'i.! design slage
ntany of these spcuhcalmns will likcly be out of date. The specifications are thcrcforc‘

intended as a ;,undc to oblain a reasonable bud‘g,cl cstimate of the costs.
(1) Remote payment collection & customer service sites

Bascd on the asscssment of required stalling levels (scction” 2) thic number of

- workstatjons required ‘for each remote location is_identified in Table E-3.1 and a list of
- hardware and cqmpmcnl rcqmrcmcnts is presented in T‘iblc E-3.2. All machines should hc

- should be suitable for opcrauon in harsh cnvironments Workﬂl'mom should be PC desk tops

with mid 1o high end pmucssmb power and high clocL speeds to !l'l]lll!l'lllc the time spcm tor

cat.h customér transaction. The main. hlc server shou!d be a hnbh uld PC machmc w:lh :

‘ sul]ncwnl hard disk siomgc to kecp customer a'ccoun! information for a lcast onc ycar. Data
back -up is s not n,qmrcd as lhls function ws]] be Larmd out avtomatically by lhb Lcnlml 3cwcr

- at hcadqu'ulcrs, po!iing cach remote sslc 'n the end of C‘Ich workmz, ddy Each file server and

works!atlon should be connected to a dedicated unintersuptable power supply system (UPS)
to isolate computer equipment from clectrical transients, surges, and line vollage drops as well

as provide power for at least 15 minutes to allow an orderly shutdown of computer systems

during power outages. Emergency dicsel gencrators ar¢ not:required at remote sites since

continued operations during power outages is not essential.

Bxisting remote sites generally have suflicient space to since the new ‘compules
cquipment will occupy cxisting ‘deskiop space. In cases where the number of ¢ashiers is

increased, there must be sullicient space available for at least one desk per cashier. Some sites
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ntay require minor modifications to make the environment more suitable ¢.g. wiring for UPS

system and computer connections. Air conditioning systems will not be required.
(2)  Bar code payment system

Bar coding will simplify payment processing, improve speed of custorer transactions

and redce the chance of crrors. All bills will be encoded with the account number. When the

‘cisstomer returns payment they usually bring with them the previous bill for identification.

Cashicts will be able to scan the bar code on the previous bill 1o access the correct account,

p'rihl the current bill and record payment.
(3) ~ Compuler center at DAWSSA headquarters -

* “The CIS system will be designed \‘lo ‘i.nili':lﬂly serve 300,000 customers with the abitity to
- expand to 400,000 Customers by the ye:ﬁ 2015. The systems and the data witl reside on ih_c
file scrver "at the central billing center loeated in t.hc'cxisting computer room. The CIS and
FMIS will cach have their own file $crvci and a sccond idcmit‘éarl'nmchinc:: will be provided in a
rcdﬂn:danl “oll-lin¢” contiguration to ensure that lhcs'ys'lcms are a\ﬁilablé at all times in case

~ the main [ilc'has a cahslmphic failurc. Main storage for cach file scrver must be sullicient to

ho!d the C!S and FMIS apphc ation progmms Bach file scrver w:ll have two hard dlsks tu :

: xmprow, proncssmb cfllcwncy

The size of disk storag,c for CIS data will dcpcnd on thc number of custonicrs bl!icd '

'md the numbcr of ycars of hislonml information maintained on-line. Storagc requirements for
~ systems with three utility services such as water, sewer and refuse avcrag,u 10,000 bytes per

customer account. The total storage required for 10,000 customers with 5 years of history

‘would be apprminmtdy 100 MB while a customer base of 100, 000 would require 10 times

this amount. In DAWSSA's case lhcrc is only one utility, howcwr prowsmn should be made
tor 'uidmg, %wcm;,-, ch'lrbuz 10" customer du.oums ‘when  DAWSSA takes over. this
‘responsibility ‘in the near future. Initially it ‘would be desirable to have up to 10 years of
storage on-linc Tor 300,000 cuslomers 1o allow for proper trend analysis. On-line disk storage

for the CIS would be provided by oplical disk because of the large volume of data. On-line
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disk storage for the FMES data can be provided by two hard disks, onc hard disk dedicated to
accounting data and the other to remaining financial information. For the purposcs of backing
up and recovering files if necessary, from a hardware or soflware failure, a tape drive is

recommended.

There is ample space available within the exisling computer center for the new

cquipment. The cooling requirements for the new computer systems are quité smalt and the

" existing computer ‘room already has a dedicated ‘air conditioning system with adequale

capacity to supporl the addition of the new file servers. Power from the existing emergency
diesel gencrator is available but a new UPS with sufficicat capacity for 1/2 hour will be

required to ensure enough time is available to execute an ordesly shutdown of computer

systems should the cmcrgcncy dicsel gencrator fail.

() DAWSSA headquarters LAN

Within hcadqu.irlus a new PC based Novcl! nctwork is currenlly bcmg, implemented.

- This mlwork ﬁhould be cxlcndcd to include the new CIS 'md IM[S file seivers and LO!‘II‘ICCl '
“the uscrs of these new financial systems, A list of the required | hardwwc and soliwarc for uscrs
al DAWSSA' headquarters ls-shown in T'ablc I;-3 3. AN workshuons should bc PC desk top

o mthmcs with suﬂlucm pmcassmg powcr 10 run l_', piud Oiiicc applications (woid processing,
spreadshect, preseatation lools, ¢-mail) and lmkcd to the C!S ’md FMIS file scrvcrs located in

~ the computer center in a multi- -user c,lu.nl/scrvcr cavironment,

(5} - Document m':magcmcnl system

A scanneris rcqulrcd to produw dxoml Lopws ol nnporlanl documcnl'; .submmcd by

" new sub%nb«.rﬂ These (lucumn.nl'; w:ll be filed by cuslomcr aceounl numbcr .md name by an
‘ Computcnzcd document mmmgcmcnl system linked w;lh the CIS. The documcnl nmnagcmcnt

- system  will quuirc on-line’ storage for 300,000 -customer files containing approximately

1,000,000 documents. This will réquire optical disk stérage w ith a capacity of .lppl’O)\IEl‘l'ﬂcly

16 GB. The document m.lmbuncnt system will be interfaced to lhc cuslomer service 'md
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customer accounting modules to allow on screen access by customer service representatives o

archived data.
(6)  Hand held data cnlry terminals for meter reading

~ HDET’s will be used by the meler readcrs to capture meter readings. The HDETs will
consist of a programmable microprocessor, a pen based data catry system with a bar code
L recognition, a display. unit and a battery power supply all contained in a weather proof and
“shock resistant housing. An intesface port will permit information to be transferred belween
| the unit and the host computer. The programming in the HDET will read the bar cade on the
meter, automatically present the mcter reader with the correct account -for cntering the
reading. The progeam will determinc if the reading is out of limits and .rcqucsl the reader to rc-f
enter the data to minimize key crrors. The program should have a calendar-clock to time’

stamp the reading.
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4. IMPLEMENTATION PLAN
4.1 Priorilics

‘A 'summary of the rccommendations o management that form the change strategy is
presented in Figure 4.1, The figure illustrates the relative priority of each recommendation
and the extent to which improvements are ‘dependent on the - development” of computer

applications.

(1} Firstand Immediate Priority: Imprm"c Billing And Payment Collection Process

It is recognized that DAWSSA docs not currently have the linancial resources to

cmbark on an extensive * 1ulomqllon pm;,ram it will likely be a few years (2 to 5 ycars)

. hetorc fundmg_, can bc obhmcd and lhc nccc“ary mlormallon sys!cms rcqulr«.d to make

' sngmhcanl unpmvcmcnls are lmplcmcnlcd ‘Ne vcrlhclcss, admlmslralwc pmccss;s ‘that are

unrn.ntly inctlicicnt should be nphmucd in the shot term to ylcld some prc!unmary lmfmr.,]al

bcnch!s "md set the stage for further productw:ly 1mpr0vcmcms when computers are Tinally

~ intplemented. Evén though ‘some ‘of the changes may appear. to be minor they will be an )

important first step in building a corporate culture that is comfortable with the idea of change. -

f’l‘hcsc small changes will help b‘uild the 0'rg1n'i?,mibml momcmuu{ required 1o cope with 1hc .

morc d:tllcull chan:bcs rcqu:rcd to bndoc the hugc 20 ycar lcchmlog,y gap. DAWSSA s first -

: cﬂorls should theretore consist of lmplcmcnlmg, the lollowmg 1mprovcmmls

- - implement meter instatlation standards o increase meter. reading: produ'clivily
' (Opllon 3a)

- “improve clliciency of the bilting proccss by: 1) cnlcnng> mctu rcadmg dala as soon
as meter readings tor onc district are ccnnpluc 2) carry ouit crros vcnlmuon only
once betore prmlmg the lnlls 3) issuc the bllls dm,dly to lhc cqshlcrs oncu th:, bl“b
are _ ' |

- adopt a four (4) month meter rcadi'ng and billing cyele to improve cash flow (O'plidn_

3f)
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- implement a new payment policy to speed up collection of revenue. Change the
payment period to 30 days, and implement active follow-up of delinquent accounts

on a monthly basis, disconnecting delinquent accounts alter six {6) months (Option

3a).

(2) © Sccond Friority: Plan for Information Technology

“The remaining elements of the change stralegy is dependent on the implementation of

two modernization prajects to implement computer and information technology: 1} a new
customier information system (CIS) in'cluding meler reading, billing, and customer accounting
lunctions; and 2) a new financial management information sy%lcm (EMIS) including budget

preparation, cost 'ucounhng, and reporling. There are also likely to be many other information

technolopy pmjccls in DAWSSA’S future. It is therelore essential for DAWSSA to prepare

itself for lhc’-compulcr'_révolulidu has :already started. The- complexity of- DAWSSA’s

information needs suggests that an integrated. approach to information - infrastructure is

'_ ccsumal DAWSSA’s dm.clors many el them engineers, are {amiliar with phnmnb for water

\upply mlrastruuure (c, g pn,p'armg, mulll -ycar plans for invesiment budgets) and ;,cncr’tlly

~ they have a good undcrslﬂndm_g of the alternatives and their implications, Unfortunately lhlS_ is

" not the case for information technology which may seem forcign to almost everyone cx(:cpt a

few stall- wuh spt.caahfcd Irdmmb chcrihclcss dmclors ‘must dctcrmim how best to ‘usc
: mfornmllon lechnology. bcmmc tike it ar not compulcrs are the luturc Morc than any mhcr
_ measure, wmpulm can pmvldc the largest and fastesl improvements in slatl produc!wny
Implementing new tcdmulo gy is not without risk smcc the technology changes capidly and the
“investment of time and m(mcy in creating d'ﬂdde&S is substantial. Ihc risks of mlroduuno
mlonmlmn Icchnntoby can be rcduccd by anmb an information: technology plan (IT P)

'Pl:mnmg is a smart investment that pmwdcs many benclits: 1} systems can b_c designed to

casily communicate information with -each ‘other and 2) support multiple applications; 3)

systems can be designed in a  modular way. 1o atlow systems to be implemented in smaller

parts over a longer period of time ta reduce the burden on linancial resourcecs.

Although information technology involves many issucs and challenges, proper planning

can deal with these issuics scquentially to ensure that the organization’s prioritics and goals are

'y
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met. Therefore, before any more computer systeins are purchased, DAWSSA should carry out
a detailed planning study to assess compuler nceds across the organization, and develop a
strategy for implementing integrated information systems. The result will be beneficial to the
organization and customers will benefit because the long term costs of providing information

technology will be reduced.
(3)  Third Priosity: Create an Information Technology Dirc'éto:ratc

The role of the cxisting Computer Department will change Considcmbly;with the
implementation of new computer systems.: The focus of this group will change from the
current accounting and billing funclions to supporting a ﬁvidc variety ‘of client/server

1pphcatmns and’ mulll user networks, cspucnlly as the number of mmpulcr '1pp!:calmns is

likely to grow at an cxponenllal rate over the next fcw _years.’ lhc necd for planning and
' mlcg,ratcd development 01 new *;yslcms w:ll also require a central- locus Therclorc before
" :mplcmcnlmg, new client server 'lppllt’iilﬂn‘; DAWSSA will need to uutc a new Information
.'icchnology Directorate lo regroup “all aqiwmcs related to plmmmg, |mpl:cmcnlmg, and
“supporting computer systems and all other inforniatién technology based syswms' such as
- SCADA, data communications, and radio communication. The new directorate should 'ﬂso be

: robpomiblc lor developing hardwarc and SOﬂ\V'l[C standards for (he orgmvatlon

Stall of the existing Computer  Department have limited experience with the.

recommetided clicnt/server environnicnl, database management systenis, nelwork management

and data communications. ‘Although they have a technical background and can be retrained,

new stall with spcci*alircd'lcchnicnl skills will also be required to manage the network, the

“databasc and prowdc suppml 1o the growing numbcr of (.omputcr uscrs. Specially trained
SCADA- technicians will be Tequired for ms!rumcn!atmn ‘and control - installation and
- maintenance. In a‘dd_ilion systems engincers and ‘computc_r technicians will be rcqmrc‘d o

© support users, provide hardware and soflware maintenance, and develop applications. -
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4.2  Tmplementation Strategy

The completion of the first three priority projects will sct the stage for implemenling
the camputer systems that are required to complete the change strategy for improved financial
management. The Customer Information System (CIS) is considered the most urgent because
it dircetly atftcets the collection of revenue., Alter implementation of the CIS is undenway, and
cash flow begins to improve, management can turn it’s focus to :dcvclopi.ng the financial
managcmém information systém. With the implenientation of a ncw FMIS, DAWSSA will

need 1o tarn it’s focus towards controlling expenditures and improving fiscal control.

These changes will be much more difficull than business as usual and DAWSSA wilt

-need 1o devote suflicicnt resources to make the changes happen. Management has suggested

" that steering commitiees be lasked with oversceing the implementation of these changes - this

approach is highly recommended but will require signiticant personal time and cooperation

from the scnior management team. Communications to the stakcholders atfected by change
will be essential in order lo'ob!ain'lhcir necessary supporl.’ Management will need to identily
stall who ‘l'r'c slrong and willing” and give them the m'md'alc to Chdmp}O!l the dificrent lasks

rcqulml to nnplcmcm the chﬁng,cs

4.3 Project Organization

An'implementation team will be required to plan, design, coordinate and exceute the

waork. 1t is praposcd that DAWSSA form working groups under the direction of a nominated
chiel counterpart (e.g. Dircctor of New Works and Studics). The wdrking groups should
begin by implementing the changes idC‘IlliliC(‘l as first prioritics. Al‘lcrwards, they will assist the
coﬁsuilanl(ﬂ) and pa‘rlié'ip'itb dircetly in :lhc‘dc'...rclopmc'nt of new p'ro.ccd.ufcs and systems. Th'iﬁ
approach wlll hu]nalc the g g,'!thc.nnb of miornmuon and the cxc.h'mbc of {Lehnol%y and is a

good way to cisure thal all 'systems will meet lhc uqu;runcms of the ‘end users who have

mrnupalcd in their dcvclupmunl lwc workm;, ;,roups arc proposed with responsibilitics as

follows:

B-58

e



(b)

()

©

- APPENDIX I3

Budgel Preparation & Control. This working group will:
- propose the budget breakdown structure by Ditectorate
design budget presentation and related preparation procedures

- coordinate with the working group tor systems design

| Expcndilhrc Control & Cost Accounting. This working group will:

study the expenditure control processes

propose the cost accounting structure

propose cash management and banking arrangements

coordinate with the working group for systems design

Billing and Custonier Accounling. This working group will:

- study the billing and customer ‘m.ounlmg, pmusscs :

- praposc cash collection pm(,cdu res

- propose customer billing and accounting procedures

- propose optimized meter reading and billing schedules

“coordinate with the working group for systems design

Customier Scrvices. This working gmup will: -
- study customcr mlorm.ﬂmn manabcnnnl prou.&wa
“review procedures Ior complaints, s¢rvice n.qucxls and b]llin;, adjust mcnls

- coord;mlc with thc workmg gmup for aystcms dcs;z,u

Information systems. This working group will:

- dcu},n, develop and 1mplcmcm compulu 3ysu.ms n,hlcd to the FMIS and CIS

proposc hardware and soltware standards

coardimlc the on-going unplcnu.nhl:on %nwucs :

prowdc lra:nmg md ﬁupport .

Design development and implementation ot computer systems will require specialized

expertise not currently available within DAWSSA. To overcome the shortage of technical statt

it is recommended that detailed design and implementation be carcied out by specialized
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consultants, Two consultancics are cavisaged: Consullancy I- project manager & short term
experls; and Consultancy 2 - design, development and implementation of integrated CIS and

FMIS system.
(1) Consultancy 1- project manager & shorl term experts:

The 'scrvic.cs of a project manager and short term consuliancies from spccial’izcd
fexperts will be réquircd to assist the Projeet Dircctor with implementation of reforms that wilt
~ be defined by the wbrking groups. A number of specialized short term experts will be rb:juiri:d
o complclé the detailed design and implementation of the new procedures and work praclices,

The following assignmients are identified: (a) Budget formulation; (b) Budgel implementation,

(¢) Charl of cost accounts; (d) Review payment/spending process; (¢) Customer billing and
accounling; (Q] Procurcmcnt. The project manager will be required for an estimated pc;iod of

18 months over the lhrcc year- :mp!cnmnlahun period from 2000 to 2002. The shorl Ium '

consulhmts will provide an estimated 20 man- mon!hs of work
(2) - Consuliancy 2 - design, development and implementation of intcgrated systems
A mmull’lnl wuh extensive cxp»ncmc in the design, dwclopmcnl and nnplcmcnhllon

of minnmuon S)SILmS in water unhucs \wll be ruqumd lt is gonstdend that most of the

services can be «nushulunly carncd out’ by a loml firm. Inlunauoml mnsullmg COMpanics

xhould be cmour.x;:,s.d to enler o parmcrxhlps with a local-lirm to deliver services for parts

of the project where local cxperlisc is available.

The scope of work under this Consultancy will consist of the following tasks: (@)
prepare a detailed tunctional design and: systems specilications for cach module of the

intcgm(cd CIS and IMIS and dc-vCIOp fch(cd procedures and m'mu'als‘ (b) design of the

a)stun arulutca{un, n.qmrcd tor the mlormalion systems; (c) investig gate ﬁllcmalwcs Iorg

- application software} (d) preparc lr.ndg,f_dmummls for hardware (and “off the shelr
software); (¢ Develop training program and provide training of DAWSSA stail; and (1)
implement system. It is estinated that this Consultancy will require about 100 man months

- assuming the customized development of the CIS and FMIS soltware.
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4.4 Training

‘Modernization will not only invclve new systems and procedures but also the

 inicgration of automation into the wark place. It will have an immediate and significant impact

on human resources management and training within the organization. Retraining will be
required o supporl new - systems and procedures’ usullmb fram %lmpllhuatlon ‘and

compulcn/almn In addition training will be required to support cnllrcly new procedures sudl

~ as cost accounting, cost analysis, budget formulation and control.

(1) Sysicnis opc'ralicm {raining

The Compuk.r Scuion has lumlcd cxperience with client/server uw:ronmcniﬁ 'md

~ databasc ll?'lﬂ'lé,t‘ﬂlﬂﬂl syslcms The 1mplcmentalmn ot new CIS and FMIS compulcr syslems
twill uqu;rc that new & existing wmpulcr scctmn staff receive ocncnc lrdmmg in SllbjLClS of

~modern compuunb

introduction to computer systems h'lrdW'll'C

mlroduumn 1o refational dalalﬂsc nnmbcnu.nt sysltms (DBMS)

Wmdows Opuftlmg syslum
- |n1mduuuon o Chull/Scrvu compulmg,
- lLlcmmmunu:allons onl ([ AN) and wide 'm.a mtworkm,g, (WAN)

- mlrodumon o nuwork management (Novell thwaru) and data suunly

Sl’lﬂ who will be parlicipating in the working broups should also take the same

training to bca.omc familiar with computer syslem LOH&.CPH In addition it is rcaonnmndcd that

new shli with thc rcqumd technical skills be hlrcd prior lo thc bcbmnmg of the prﬂju,l in

| 'ordcr lo have them: mvolvcd dircetly in the workmb groups. The gcncm tmmm;o '\hOllld

pracéed betore the implementation of the new systcms in ord‘.r to prepare smﬂ lo par!lupaiu

tully during the implementation program. |

2) Compulcrs use - general training
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“Same of the ¢xisting office stafl are familiar with windows applications programs tor

word processing and spreadsheets bul most have very little practicat skills. They will nced to g}
upgrade their technical skills in order to be productive in the new system ¢nvironment. In
addition to specilic training on FMIS and CIS use, a training program will be required in the
areas of:

- using windows

- how computers work

- using word processing applic:ﬂions

- using spreadshect applications

- organizing files and data
(3)  Financial management training

The implementation of a ncw CIS and FMIS will also create a need for training in the
areas of linancial ‘mana‘gcnﬁcnt. This training program will be aimed m:lhc scnior managcnicm
‘team and selected section heads who will be involved in using l.hc new sy:s!cms'."l‘npics. will ‘
) . . L K : “F3
include _ o BT N "L"
- budget formulation & planning | |
- cost accounting principles |
- cost analysis and contral
- l‘ormula!ion.‘and cv_al'uél.ion of projects

- design and application of tarilV structures
4.5 - Schedule

“The detailed schedule of activities for the implemeitation of CIS ;md FMIS systems is
shown in Figure 1-4.1. The implementation af chmigcs'lo'lhc t)iililxg pr‘oc‘:c'du_ri:s will take
place fisst and should take about ane year (1998). The implementation of the information
technology planning siudy slmuld also proceed ‘as soon ‘as possible (start’ 1998) and should
take appmximalély anc year to complclé.~ It is recommended that both the revisions 10 billing
_procedures and the planniﬁg .s!udy be completed before starting the implementation of the new ;Z,

systems.
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The schedule for implementing CIS and FMIS assumes customized development of
application softwarc. The process of implementing FMIS will 1ake longer because it requires

many ncw work procedures that do not alrcady exist. The work of designing both systeins

“should proceed in parallel in order to cnsure Tull integration between both applications. The

“implementation of the CIS is expected 1o take about 2 years to complete (ycnréz 2000 1o 2001).

The process of implementing a FMIS will take about 3 ycars to_ complete’ (years 2000 to

12002).

4.6  Cosls

" Project costs are calculated based on the cstimated quantity of hardware, cquipment

and man-month cstimates for the consultancics identitied. Total sofiware and consultant costs

arc éstimated at US$1.9 million as shown in Table E-4.1. Total hardware & equipment costs
are cstimated at US$1.6 million as showa in Table E-4.2. Hardware installation costs arc

- asswmed ta be 5% of the total hardware costs. Compuler ¢quipment costs arc based on budget

cstimates obtaincd from local supplicrs in Damascus. Software costs assume the customized

dcvctopmcni of CIS and EMIS software by a lacal consultant. Soltware costs are expeeted (o

- vary widcly in an open intcrnational eompetitive bid depending on the final scleetion of

pickaged vs. completely c'uslomi?cd development.: Tn a recent computerization project at the

- Syrian Tch,phonc Exch'mg,c (STL) local consullams dwdopcd all of the customized sonwan _
~and training at very mmpchuw rates: (one teath the msl of international) Bu;ldm;,.

modilication it cosls arc excluded since none are :mhczpalcd at this time

~ Costs for' the consultancics are based on man-month cstimates assuming local

: mnsull'mis Consull'mt,y 1 w;ll rc.quzrc a pl’OjCL{ manager for an CSiII]]alLd 18 man months at
© a cost of US$ 270,000 and ';horl term experts who will pmwde an estimated 20 man- monlhs
~at a cost’ ol US$ 240, 000 Consultdmy 2 will r<.qu;rc an dlorl of approxlm'ilcly 100, nmn-

“months at a cost of US$ 800 000. Totat prolcu COsls are (.Slll'n']le at US$ 3. 5 million overa 3 -

year period.
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