
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

KYRGYZSTAN: REpORT ON
FINANCIAL ANALYSIS OF KYRGYZENERGO

(DelIverable 2.6)
NIS InstitutIOnal Based Services Under the

Energy EffiCiency and Market Reform Project
Contract No. CCN-Q-OO-93-00152-00

Kyrgyzstan Energy Sector Regulatory Reform
and Restructurmg

Delivery Order No.6

Fmal Report

Preparedfor

U S Agency for IntematlOnal Development
Bureau for Europe and NIS

Office ofEnvIronment, Energy and Urban Development
Energy and Infrastructure DIVIsIon

Prepared by

Hagler BaIlly
1530 WIlson Boulevard

SUIte 400
Arlmgton, VA 22209-2406

(703) 351-0300

September 25, 1998

I



Table ofContents

ExecutIve Summary

_____________ HaglerBa1lly _

D06: DelIverable 2.6

Government Decree #212 Approvmg Fmancial Model for SubmISSIOn to
ParlIament, Apnl 22, 1998

FinanCIal AnalYSIS ofKyrgyzenergo Prepared by the SEA

ConclUSIOns from Kyrgyzenergo on Fmancial ImplIcatIOn ofUnbundlmg

Order 331 - P EstablIshmg WorkIng Group to Develop Fmancial Model,
September 1, 1997

Ten Memos from Lmda Kalver

Spread Sheet 1 -- Base Case

Spread Sheet 2 -- CommerCIal OperatIons Case 1

Spread Sheet 3 -- CommerCIal OperatIOns Case 2

Memo TransmIttmg Model Results to SEA, December 18, 1997

Annex 7

Annex 8

Annex 6

1 Background

2 Summary of Results

3 Charts Used In Bnefings

Annex 9

CONTENTS

Annex 3

Annex 4

Annex 5

Annex 1

Annex 2

Report on Fmanclal Model of Kyrgyzenergo Presented to the Government and
Parhament

I
I
I
I
I
I
I
I
I
I
I
I
J
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EXECUTIVE SUMMARY

DelIverable 2 6 Fmanclal AnalysIs of Kyrgyzenergo

The Mlmster of Fmance and EconomIcs requested USAID/Hagler Badly to asSist m developmg a
financial model of Kyrgyzenergo as It IS currently structured and as It would be structured after
unbundlmg Its dIstnbutIon assets The Government mtended to submit the results to ParlIament m
support of the Government's approved Program for DenatIOnalIzatIOn and PnvatizatIon of
Kyrgyzenergo The vanous COmmIttees ofParlIament had refused to consIder the Program until the
Government prOVided such finanCIal analySIS, expressmg therr concern, m essence, that unbundlmg
would unravel all the vanous cross-subsIdies and result m hIgh tariff levels for hIgh cost regIOns

The followmg table and charts summanze the preillmnary results of the USAID/Hagler Badly
model In essence, the model showed that although Kyrgyzenergo reports an average tanff of 11 4
tylyn and profits of 1 7 tylyn under old accountmg methods, under mternatIOnal accountmg
standards, the average tanffactually collected on kwh actually consumed would be only 7 tylyn, and
Kyrgyzenergo would show losses of 2 tylyn per kwh (20 tylyn = 1 cent US) The pnmary reason
for the large dIfference IS the fact that the old methods do not (or Kyrgyzenergo Wlll not) take
adequate account of the huge theft and non-payments problems Dunng the data collectIon phase
of thIs task, one member of Kyrgyzenergo's accounting staffsald to us, "Why should we conSider
the losses? They are not our fault Ifwe conSIdered the losses, we would not show profits" And,
presumably, the employees would not receIve theIr bonuses of25% ofannual salary

The model also showed that Just as Kyrgyzenergo as a whole IS actually unprofitable, so are all ItS
dlstnbutIOn components, except Blshkek However, based on a model run that assumed operatIng
under commercIal busmess practIces (system losses go down to 12% and collectIOns would go up
to 95%), all but two dlstnbutIon entItles would show real profit under current tanfflevels (That
profit level, however, would not be enough to pay for reparrs, rehablhtatlOn and extenSIon of the
system Profit enough to sustaIn the dlstnbutlOn enterpnse as a self-financmg busmess would
reqmre a tanffmcrease) The conclusIOn to be drawn IS that, except for two dlstnbutlon entIties Wlth
very low populatIOn denSIties and extreme weather condItions, the dlstnbutlon enterpnses are
unprofitable not because ofhigh costs but because of low collections and hIgh theft

The State Energy Agency used the results ofthe USAIDlHagler Badly model when preparmg a more
lengthy analySIS offinancml parameters ofKyrgyzenergo's operations that the Government sent to
the ParlIament when It resubnntted Its Program on PnvatizatIon ofKyrgyzenergo on June 5, 1998

In the meantIme, Kyrgyzenergo produced Its own finanCIal analySiS to show that unbundlmg would
result m a fourfold worsenmg offinanCIal results, allegmg that unbundlIng would cause collections
to decrease and losses to mcrease

The results of the USAID/Hagler BaIlly model are frequently used m bnefings on the fmanclal
reasons for the detenoratIng technIcal state of the energy sector and, In partIcular, for the load
sheddmg of last Wlnter, as shown on the folloWlng charts

J
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Calculated usmg

* Operatmg mcome (receIpts - cost of CO) per kWh used

Results or USAID - Hagler Bailly FInanCial Model of Kyrgyzenergo

105 tylyn

40 tylyn

7 tylyn

-023 tylyn

114 tylyn
46 tylyn

114 tylyn
1 7 tylyn

Old methods International
Accountmg
Standards

Under old accountmg methods, Kyrgyzenergo reports a profit, under lAS,
Kyrgyzenergo would show losses The dIscrepancy IS pnmanly because the
fmancIaI ImplIcations of theft are Ignored under old accountmg methods

Average tanff/kWh
Profit/kWh (billed)
ProfitjkWh (used)*

If Kyrgyzenergo adopted commerCial busmess practices (reducmg theft and
mcreasmg collectIOns), It would become profitable, and there would not be such
a substantial dIfference between lAS or the old methods m reportmg profit

CommercIal operations case
12% techmcallosses
2% theft
5% bad debt
(all else the same, mcludmg tanff level)

Base case-current operations
15% techmcallosses
40% theft
18% non payment

Average tarlffjkWh
ProfitjkWh (billed)
Profit/kWh (used)*

Notes

2
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I10.llC':IeT C npHMeHeHHeM

Pe3YJILTaTLI I!»HHaHcoBOii MO.ZJ;eJIII AO "KLlprLI33Hepro",
p33pa6oTaHHOii XarJIep BaH- IOCAH)(

r
:>

7 ThIHbm

40 mif:bIH

105 ThIHbm

-0 23 ThIii:bIH

Me}[{JlyHapO.!lHbIX

CTaH,llaprOB

6yxyq:eTa

11 4 ThrnbIH

4 6 ThrnbIH

11 4 TbIHbIH

17 TbIiibIH

PaHHHX

MeTO.llOB

1l0,llc'IeT no MeTO.u.y AO "KbIpI'I>I33Hepro" nOKl13blBaer npH6bUIb, a npHMeHeHHe

KOMnaHHeH MexmyHapO,llHbIX CTaH,llapTOB no 6yxyqery nOKl13bIBaer y6bITOK

PaCXO}KJleHHe rJIaBHblM 06p1130M BbI3BaHO TeM, ':ITO npH npOBe.u.eHHH no.u.c'IeTa no

paHHHM MeTO,lJ;aM He Y'lHTblBaIOTca paCXO.!lLI, CBa3aHHbIe C XHmeHIDIMH

AO "KblprbI3SHepro" Ha'laJIO 6hI pa60TaTb peHTa6eJ1bHO H He 61>IJIO 6bI TaKOH

CYlIleCTBeHHOH Pl13HHUbI MeXGlY MCBY H paHHHMH MerO,lJ;aMH npH COCTaB1leHHH

OT1:IeTOB 0 npH6I>UIH, eCJIH 6hl npHH}lJIO KOMMep':IeCKHe MeTO,lJ;bI Be,lleHIDI 6H3Heca

(coKpamlUl XHmeHHa H YBeJIH':IHBWI c60p no C':IeTaM)

<l>HHaHcoBWI .u.eKTeJ1bHOCTb

12% TeXHH'IeCKHX nOTepb

2% XHw.eHIDI

5% 6e3Ha.u.e}K}{bIe .u.OJIrH

(Bce OCTaJIbHOe OJumaKoBo, B TOM ':IHCJIe

ypOBHH TapHQ>a)

Cpe.llHHif: TapH4>/KBT ':I
I1pH6bUIb/KBT':I (OT Y'ITeHHoif: sis)

llpH6bUIb/KBT':I (noTpe6JIeHHOH S/3)*

BaJOBaH TeKYWasI .lleHTeJIbHOCTh

15% TeXHWlecKHX nOTepb

40% XHIueHWI

18% HeyruIaThI

Cpe.llHHH TapHQ>/KBT'I

I1pH6bJJIb/KBT 'I (OT Y'ITeHHOH s/s)
I1pH6bJJIb/KBT'I (nOTpe6JIeHHOH s/s)*

* .n;OXO,lJ; OT npOH3BO,llCTBeHHoH .lleaTeJIbHOCTH

(nOCTYl1JIeHHSI - ce6ecToHMoCTb TOBapHoH npO.llYKUHH) OT O,lJ;Horo nOTpe6JIeHHoro

KBT1:I

2
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Kyrgyzenergo Actually Loses Money on Every kWh
Used in Kyrgyzstan, Even Though it Reports a Profit

Posted Tanff

25

Residential
Discount

Tanff
12

Average
Reported Tanff

(blllmgs divided
by kWh billed)

1139

(tywn/kWh)

Average
Realized Tanff
(receipts diVided by

kWh used)

702 Reported
Profit'

(blllmgs mmus
cost)

Realized
Operating

Income
(receipts minus

cost)

-02

Note Although Kyrgyzenergo reported total revenues of $ 77 8 M In 1996, the recent Price Waterhouse Audit of Kyrgyzenergo's 1996
financIal results reported sales at $100 M The PW audit also reported a loss of $138 M (before extraordinary Income
of a $5 M SWISS Government grant)

July6 1998
5los_mon xis
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(J)aKTM"IeCKM Kblprbl33HeprO Tep~eTAeHbrM no Ka>K.QOMY KBT/"I

3neKTp03HeprMM, nOTpe6n~eMOMB Kblprbl3CTaHe, XOTJI no OT"IeTaM

OHO nony"laeT npM6blJ1b

YCTaHOBneHHbll1

TaplIIQl
(mbIUbIH/KBm/l./)

flbrOTHbl£1

TaplIIQI
HaceneHlll10

Cpe.QHIIIl1 oNeTHbl£1

TaplIIQl
(6blPytlKa (JeneHHaR Ha

6bmna'ieHHbllJ KBmftI)
Cpe.QHIIIl1

peanlll30BaHHbl£1 TSPlllcP
(q,a/(/llU'ieCKlle nocmyn/leHUR

(JeIleHHble Ha

UC/lOnb30SaHHbIU KBmfiI)

Q-rt.!eTHafi

nplll6blnb"
(eblpytlKa MUHyc;

3ampambl)

Peanlll30BaHHbiM

AOXOAOT

npOlll3BOACTBa
(/lOCmynneHuR MUHyc;

3ampambl)

-02

npMMe4aHMe no Ol\leTaM AO IKblprbl33Hepro" 061.LlM~ OObeM ,qOXO,qOB COCTaBIlReT 77 8 MIlH ,qoIlIlapoB, XOTR npOBe,qeHHbiA He,qaBHO
OpraH\.13all\.1ei1 Pnce Waterhouse ay,q\.1T ep\.1HaHCOso£i AeSlTeIlbHOCTI-1 AO IKblprbl33Hepro" 3a 1996 ro,q nOKa3blsaeT, "ITO peamf3allMR
COCTaBI-1Ila 100 MIlH ,qoIlJlapOB Pe3YIlbTaTbi ay,qIt1Ta PW nOKa3b1Ba1OT, "lTD nOTep\.1 COCTaB\.1Jl\.113,8 MIlH AonnapOB
(,1:\0 nocrynIleHIIIs:t 4pe3Bbl"laAHoro ,l:\oxo,qa B BM,qe rpaHTa 5 MIlH ,qoIlIlapoB OT npaBIIITeIlbCTBa WBeMlIapMM)

\.1lOnb61998
5tosmonr xis
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If Kyrgyzenergo had used Commercial Business Practices in 1997
(collected bills, stopped theft), it would have made enough real profit

to buy enough coal to avoid load-shedding and
to finish Tash-Kumyr + Shamaldysai

Reported "Profit" under
Current OperatlOns*
[bIllIngs mlDus costs]

Commercial
Output

Costs
2325

Actual
Reported

Profit
(book)**

* Based on data from Kyrgyzenergo as of March 10, 1998

(mf/ltan Sam)

Estimated
Commercial
Revenue***

2993

Estimated Profit under
Commercial OperatIons
[revenues mInUS costs]

Costs

Estimated
Income

(real cash)

949

~

** Actual 1997 profit of 321mIn Som as reported by Kyrgyzenergo Includes effects of vanous other transactions and mutual cleanngs

*** Based on assumption that 50% of domestic electrIc use (all residential actual use) was paid for at 12 tylyn/kWh and 50%
(all other use) was paid for at 25 tylyn/kWh, and that actual revenue for thermal energy, exports, and frequency regUlation was the
same as reported billings

July 6 1998
5realJlr xis
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EcnM 6bl AD "KblprbI33Hepro" BHeAPMno B 1997 rOAY KOMMep"leCKlIIe npMH~Mnbl

AeHTeI1bHOCTM (c06MpaJlO onJlaTY no C"IeTaM, yCTpaHMJlO XM~eHMH),TO nOJly"lMno 6bl

AOCTaTO"lHO npM6blflM AflH nOKYnKM yrflH BO M36e>KaHMe BBeAeHMH nMMMTOB nOTpe6neHMH,

8 T8K>Ke .qJlH epMHaHCMpOBaHMH Taw-KyMblpCKOM 1'1 WaMaJlAblCaMCKOM rsc

(MunnUOH COM)

OTlieTHaSi "npM6blnb" npM

CYlqeCTSYlOlqMX npMHQMnax

AeSiTenbHOCTM*

[SbIPYliKa MMHyC 3aTpaTbl]

TOBapHafl
npoAyKLtKfl

npeAnonaraeMafi npM6blnb npM

KOMMepqeCKMX npMHQMnax AeflTenbHOCTM

[sanOHOM AOXOA MMHyC 3aTpaTbl]

npeAnonaraeMafl
Bblp}"lKa-'

2993

3aTpaTbl

2325

<IlaKTKlleCKaR
OT'leTHafl
npK6blllb

(6anaHcoBall"·

3aTpaTbl npeAnonaraeMall
npK6blllb

(HallKllHble)

* OCHOBaHO Ha AaHHblX AO "KblprbI33Hepro" OT 10 03 98
4>aKT~"IeCKafi np~6blIlb 1997 rOAa B 321 MIlH COM no oTllery Kblprbl33Hepro BKIlIO"IaeT B ce6f1 pe3YIlbTaTbi npo"l~xCAeIlOK ~ B3a~MHbIX

paC"IeTHbiX onepal.l~H

*** OCHoBaHo Ha npeAnOIlO)l(eHH~,"ITO 50% epaKT~"IeCKOrO ~cnOIlb30BaH~f1 3IleKTp03HeprHH Ha BHYTpeHHeM pblHKe

(sce nOTpe6IleHHe 6blTOBblX a60HeHTOB) OnIla"lHBaIlOCb no 12 TblHblH 3a KBT"I H 50% (noTpe6IleH~e APyrHx a6oHeToB)-

no 25 TblHblH 3a KBT "I, a TaKme Ha TOM, "ITO epaKT~"IeCKafi Bblpy"lKa OT TenIl03HeprH~ H 3KcnopTa 6bJna paSHa oNeTHOH npM6blIlM

V1lOlIb 6 1998
5realprr xis
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Calculation of Estimated 1997 Revenue and Profit If Kyrgyzenergo
Had Operated Usmg Commercial Business Practices

12584 m1n kwh Total Production
-1875 " .. Export
10709 " " Domestic Production
-1606 " II Own Use and Techmcal Losses @ 15%

9103 " II ProductIon for Sale
x50% PopulatIon %Share of Total Consumption

(btllmgs plus unmetered use)

4552 " II PopulatIon Actual ConsumptIon
x 12 tytyn/kwh DIScounted Tanff for PopulatIon
5462 mInSom

4552 mlnkwh All Other ConsumptIon
x 25 tylyn/kwh Posted Tanff for Industnal and Budget AgencIes
1138 mIn Som

5462 mln Som EstImated Revenue from Population
+1138 mln Som Estimated Revenue from All Other
16842 m1n Som Estimated Revenue from Actual DomestIc Electncity ConsumptIOn
+9493 mln Som Kyrgyzenergo Reported Revenue from Export
+1076 mln Som Kyrgyzenergo Reported Revenue from Frequency RegulatIOn
+2518 mIn Som Kyrgyzenergo Reported Revenue from Thermal Energy
2993 mIn Som EstImated Total Revenue Operated Usmg CommerCIal Busmess PractIces

Profit Using Commercial Business Practices

2993 m1n Som Revenue If Kyrgyzenergo collected all bills and stopped theft
-2044 mIn Som Reported costs m 1997
949 mIn Som Profit If Kyrgyzenergo used commercIal busmess practIces

= $54 mIn @ 175 Soml$1

$30 mIn Kyrgyzenergo estImate of cost to complete Tash-Kumyr plus ShamaldysaI

$15-20 mIn Cost of addItIonal coal to bnng TES productIon up to
3000 mIn kwh/year

May 8,1998
8smcustxIs



PaCqeT B03MOJKHbIX ,lI;OXO,n;OB U npu6blJIu B 1997 r., eCJIB 61d

AO "KblpfbI33Hepro" pa60TaJIO no npH~aMKOMMepqeCKOii ,n;eBTeJlbHOCTB

4552 MJIH KBT lJ: )J;pyroc norpc6JICHHe

x 25 TbIHbIH/KBT lJ: 0lPHUHaJIbHO o6DHBJIeHHbIH rapH<p ,llJIH npOMblllIJleHHbIX

H 6IO,lOKeTHbIX opraHH3auHH

1138 MJIH COM

CTOHMOCTb ,lJ;OnOJIHHTeJIbHoro yrIDI, lfT06bI .llOBeCTH

$ 15-20 MJIH npOH3BO,lJ;CTBO Ha TSQ,lJ;o 3000 MJIH KBT q

8 MaJI,1998
8smcustxIs

@ 175 cOM/$1

B03MO)f(HbIC ,lJ;OXO,lJ;bl, eCJIH 6bI KbrpfbI33Hcpro C06HPaJIO

Bce Clfcra H ycrpaHHJIO XHmCHHC

OTlfeTHble ,lJ;aHHble no 3arparaM B 1997

IIpH6bIJIb, eCJIH 6bI KbIpfbI33Hepro pa60TaJI0 no

npHHUHnaM KOMMepqeCKOH ,lJ;eHTeJIbHOCTH

IIo,llclJ:HraHHbIH AOXOA aT HaCeJIeHWI

1l0AClJ:HTaHHbIH AOXOA OT Bcex APYfHX KareropHH

1l0,lJ;ClJ:HTaHHbIH ,lJ;OXOA OT cPaKTHlJ:eCKOrO

BHyrpeHHoro lIorpe6JIeHHH 3JIeKTpHlfeCTBa

ONeTHble ,lJ;aHHble Kblprbl33Hcpro no ,lJ;OXO,lJ;aM OT 3KcnopTa

OTlfeTHble ,lJ;aHHble KE 110 ,lJ;OXO,lJ;aM OT peryJIHpOBaHHH

qaCTOTHOCTH

OTlfeTHble ,lJ;aHHblc KE no ,lJ;oXO,lJ;aM OT TCnJI03HCpI11:H

IlO,llClfHTaHHbIH BaJIOBOH AOXO,lJ; OT ,lleHTeJIbHOCTH C

HCnOJIb30BaHHeM KOMMeplfeCKHX npHHUHnoB

06mee npOH3BO,lJ;CTBO

.9KcnOpT

BHYTPeHHee npoH3BOACTBO

C06CTBeHHOe norpe6JIeHHe H TeXHH'{ nOTepH @ 15%

IIpoH3Bo,llCTBO Ha npo,llIDK}'

)J;OIDI HaCeJIeHHH (%) B 06meM norpe6JIeHHH

(BbInHCaHHble ClJ:era IIJIIOC HeY'!TeHHOe norpc6JIeHHe)

cDaKTHlJ:ecKoe norpe6JIeHHe HaCeJIeHHeM

JIbroTbl ,llJIH HaCCJIeHWI

II It

II n

It 11

II n

PaClJ:CTbI KbIpr:bI33Hepro CTOHMOCTH 3aBeprneHWI Tarn­

$ 30 MJIH KYMbIpa H IIIaMaJI,lJ;bICaH

$54 MJIH

MJIH COM

MJIH COM

MJIH COM

MJIH COM

MJIH COM

MJIH COM

MJIH COM

MJIH COM

MJIH COM

MJIH COM

MJIH KBTq

TnIHbIH/KBT q

MJIH COM

ECJIH 6bI KbIpI'bI33HeprO pa60TaJIO no npHH~naM

KOMMepqeCKOH: ,ZJ;eSTeJIbHOCTH

2993

-2044

949

5462

+1138

16842

4552

x 12

5462

12584

-1875

10709

-1606

9103

X 50%

+2518

2993

+9493

+1076

I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Report on Technical and FInancial Model of Kyrgyzenergo,
(based on 1996 results)

Developed by USAID/Hagler Bailly

HISTORY AND PURPOSE OF MODEL

introductIon
In early September 1997 the Mimstry of Fmance requested USAID/Hagler Bailly to

develop a fmancial model of Kyrgyzenergo, to venfy earlIer financIal analysIS done by Pnce

Waterhouse that showed the dIStnbutIon compames of Kyrgyzenergo would be profitable If

they were pnvatIZed and operated usmg commercial busmess practIces ThIS model was to

be presented to Parliament, at Its request, as part of Its consideration of the Government's

approved Program of DenatlonahzatIon and PnvatIZatIon of Kyrgyzenergo

Based on prehmmary estimates, we Immediately saw that most of the dIStnbutIOn

compames were not profitable under eXIstmg management practices, but that they would

have the potential to be profitable under appropnate Investment programs, managenal

dIrectIon, and collectIon pohCIes Accordingly, we reahzed that the model could not be

only a one-time finanCial report, WhICh would merely reflect the pohcles and procedures by

which the company was then being run Instead, the model had to Incorporate operational

and managenal data, by WhICh government deCISIOn makers and prospectIve mvestors could

evaluate the profit potential of the dlstnbutIOn compames, both under current condItIons

and under alternative scenanos and assumptIOns Such a model would also be the most

effectIve In presenting and defending the Government's PnvatIZation Program to

ParlIament

Moreover, thIS model would prOVIde a useful tool for potential mvestors, Government

offiCIals, and Kyrgyzenergo managers These agents reqUire a hybnd techmcal and finanCIal

analytIcal model, because only such a model permits deCISion makers to evaluate the effect

of assumptions about operatIOns, management (mcludIng collectIon and dISconneCtlon

polICIes), pncIng, and other pohcy matters that they might adopt In order to make the

company profitable

State Energy Agency Model

Late In 1997, the State Energy Agency developed a finanCial model of Kyrgyzenergo ("SEA

Model"), for presentatIon to Parhament, WhICh, m contrast to ours, showed robust profits

m the dIStnbutIon compames As far as we could tell, SEA's data were consistent WIth ours
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The dISpanty m theIr results stemmed from the fact that they employed outdated

defImtloflS of costs, revenues, and profitablllty that do not meet mternatlonal accountmg

standards Therr defImtloflS conformed to those stll1 m use m Kyrgyzstan's electnc power

sector, even though new Kyrgyz Accountmg Standards, whIch are conslStent WIth

International Accountmg Standards, have been adopted and should now be m use by

Kyrgyzenergo and the SEA The dIfferences are dIscussed below, under "Issues m Buddmg

Model" Because we wanted the SEA, Kyrgyzenergo and Parhament to understand our

results and apprecIate theIr ImphcatloflS, we decIded to develop a spreadsheet model that

was cOflSlStent wIth the SEA model but also presented addlttonal calculattoflS that are

necessary for evaluatmg Kyrgyzenergo from an mvestors perspectIve

The SEA model mcludes several years of forecasted data We dId not attempt to forecast

key mput data, such as usage or costs However, the model we produced can be used to

evaluate profItabIllty m the future, under vanous scenanos, If forecasts of the pnncIpal

mputs are provIded

USAID/Hagler-Ballly/State Energy Agency Model

The LOTUS worksheet SEACOMM WK3 contams the techmcal and fInancIal model

developed by USAID/Hagler BaIlly m conjunctIOn WIth the State Energy Agency and the

State Property Fund Our model employs only hlstoncal data (1996, at the ttme of Its

completton) We dId not fully understand the methods by WhICh SEA developed Its

forecasts, and we were reluctant both to use theIr forecasts or to develop mdependent ones

Our mtentlOn was to augment the SEA model for 1996 and, If pOSSIble, 1997, WIth several

calculated values that we regarded as Important m representmg the fInanCIal health of the

dlStnbutlon compames and of Kyrgyzenergo overall In order to engender trust m the

compatIbIlIty of the two models, we attempted to replIcate SEA's results Because of some

dIfferences m our sources of data, as explamed below, the output of our model dIffers

slIghtly, but thIS should not be mterpreted as a dIsagreement WIth SEA m any sense

Rather, such slIght dIScrepanCIes were the result of the need to mamtam the mathematIcal

conslStency of our computatIons

Issues and questIOns about the data and techmques employed m the SEA model are

contamed m a memorandum of December 8, 1997 on "Comments on the Fmancial Model

Developed by State Energy Agency"
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GUIDE TO USING MODEL

Thts section IS based upon a memorandum dated December 18, 1997, addressed to Mr

Arstand, of the State Energy Agency, "Prehmmary version of USAID/Hagler Bailly

Techmca1 and FmancIaI Model of Kyrgyzenergo, 1996 results" The memorandum

expiamed how to read and/or modify the spreadsheet model contamed on the

accompanymg diskette, focusmg on the simllanties and differences between the

USAlD/Hagler BaIlly model and the SEA model

Data Used ID TIns Study
The data used III thIS study came from Kyrgyzenergo With the exception of the cost data,

the data were taken and/or calculated from reports proVided by MISS Svetalana Ifimenka,

Head of the Marketmg Department These reports are the only source that we are aware of

for detaIled data about reSidentIal customers Smce the Marketmg Department provided no

cost data, the cost data were taken from the Kyrgyzenergo report, Techmcal and EconomIc

IndIces and Fmanclal Results of Kyrgyzenergo The latter report IS the source of data for the

State Energy Agency's financial model, and Its data on energy IS SimIlar, but not IdentIcal,

to the data we used Although we would have preferred to be completely consIStent WIth

the SEA model, we felt that we could make the most effective use of the reSidential data by

emploYlOg bIlllOg and sales data (1 e , energy-related data) from the same marketlOg reports

that Yielded the customer data

The LOTUS spreadsheet SEACUST WK3 contams customers by customer class, mcludmg

the dIScount categones of reSidential customers

The model SEACOMM WK3 mcludes 5 sheets On the first sheet, the ongmal eIght

dlStnbutIon compames are shown separately On the second and third sheets, ChUl, KemlO,

and Talas are combmed lOto Severenergo On the fourth sheet, Issyk-Kul and Naryn are

combmed mto Vostokenergo The fifth sheet presents the results orgamzed by the five

dlStnbutlOn compames that Will be created

A detaIled descnptlon of sources of all the data IS contamed m a memorandum of October

23, 1997, on "ExplanatIons of terms used III Techmcal and FmancIaI Model"

Calculations Introduced In the USAID/Hagler Bailly Model

The followmg diSCUSSIOn mdIcates why we found some of Kyrgyzenego's defimtlons and
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calculations to be madequate or mlsleadmg 10 representmg the financial health of

Kyrgyzenergo However, a full dIScussIon of our ObjectIOns IS deferred untIl the section,

"Issues In Bul1dmg Model"

Sales

Kyrgyzenergo uses the term "sales" mterchangeably to denote eIther Commercial Output,

meanmg bIlled revenues or revenue actually receIved Because of the great dlSpanty

between Commercial Output and revenue actually received, USAIDjHagler Bailly adopted

the latter defimtlon and uses the term "Sales" to refer exclUSIvely to revenue actually

received We receIved detailed sales data from the Marketmg Department

The SEA model does not appear to analyze sales, m the sense that we use the word

Calculations m the USAIDjHagler BaIlly model employmg sales data mclude

o Sales as a percentage of Commercial Output (billed revenues) ThIS

represents the ability of the company to collect Its bIlled revenues The

values range from a low of 49% for Talas to a hIgh of 97% for Bishkek DC

o ReSidential sales as a percentage of reSidential Commercial Output (billed

revenues) For each dlstnbutlon company, thIS percentage IS sIgmficantly

lower than for the company overall

o Barter as a percentage of total sales Barter accounts for more than half of

every company's sales

We expect that the contmumg mvestigations of bIllmg and collectIons, by Hagler Bailly and

other orgamzatlons, will clanfy some of the ISSues concemmg sales

Used Energy

Hagler Bailly mtroduced the term, "Used Energy", defined as the bIlled energy plus the

commerCIal losses, whIch mclude theft Used Energy 15 the energy available for potential

sale, whose cost must be covered by the revenues collected

Average Tariff

Kyrgyzenergo calculates the "Average TarIff' (tYlyn per kWh) as the ratio of billed
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revenues to the correspondmg bI11ed energy "Average Tanir' was a useful measure In

former tunes before the spread between bI1hngs and revenues received became so large

However, It IS no longer a useful measure and IS, m fact, mlsleadmg gIven the hIgh rates of

theft and non-payment m the system Hagler BaIlly mtroduced the term "Average Reahzed

Tanff," defmed as the average tanff actually collected, calculated as the ratio of sales

(revenue actually received) to used energy (bIlled energy plus commercial losses) thIS

measure IS useful and apprmumates what the Average Tanff Intended to measure m former

tunes For each dlstnbutton company, the Average Reahzed Tanff IS slgmficantly lower

than the Average Tanff calculated by Kyrgyzenergo, usually half or less

Profit

Kyrgyzenergo calculates the profit of each company by companng the bdled revenues to

the total (operatmg) costs Smce receIved revenues (Sales) are substantIally lower than

billed revenues, thIS defimtion of profit mcludes revenues that the company does not

actually collect

Kyrgyzenergo also expresses "umt profit" m terms of billed energy rather than total energy

actually used It compares the average tanff (based upon billed revenues) to the (total) cost

of generatIon, transmISSion, and dIstnbutIOn expressed per bI11ed kWh Regardless of how

It's calculated, the use of "umt" profitablhty IS merely an expOSItory deVice Profitability

occurs If, and only If, the total revenue covers the total costs

Correspondmgly, Hagler Badly mtroduced the calculatIon, "profit per kWh of used energy"

ThIs calculatIOn IS based upon the same total cost as Kyrgyzenergo's, but lower revenues

(Sales rather than billed energy) and higher energy (billed energy plus commerCial losses,

rather than Just bI1led energy) The result lowers the perceived cost per umt, but, m all

cases, by less than the recalculated average tanff lowers the revenue per umt

The weakness of Kyrgyzenergo's calculatIons lies m the fact that, even when the offiCIal

posted tanff rates cover the cost of one kWh, many kWh are used but not paid for, and,

therefore, the company IS not, m fact, "profitable", m contrast to what Kyrgyzenergo's

calculations show Furthermore, the tanffs do not cover all the costs, and, therefore, the

compames are not profitable m the sense of bemg able to earn enough money to stay In

bUSiness, sustam service levels, and mamtam their phySical assets

5
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ISSUES IN BUILDING MODEL
Data Are Umnformatlve Because of Their Defimtlons

Cost of Commercial Output

TIns IS actually the cost of total output, includIng the cost of energy lost Although thIS

defImtlon tends to overstate the untt cost of energy, thIS discrepancy IS more than offset by

the error of defintng the Average Tanff (see below)

Average Tariff

Defined as the billed revenues diVided by the billed kWh Because of the high rate of

nonpayment of bills, the realIzed revenues ("sales") are much lower than the billed

revenues Furthermore, because of commercial losses (theft of energy that IS not billed),

the used energy greatly exceeds the amount of energy that IS billed

Both the numerator and the denomInator used to calculate Average Tanff are therefore

mISleadmg mdlcators for two reasons First, the numerator IS overstated because much of

the billed revenues are not collected, so they do not contnbute to covenng the company's

costs Second, the denommator IS understated because the energy used by customers

Includes a great deal of electnclty that IS not metered or billed

For Kyrgyzenergo as a whole and for each dlstnbutIon company, the Average RealIzed

Tanff based upon Sales and Used Energy IS slgmficantly lower than the Average Tanff,

usually half or less

Profit, Profitablltty

Kyrgyzenergo compares the Average Tanff (as defined above) of each dlstnbutlon company

to the cost of commercial output (as defined above), and asserts that Kyrgyzenergo as a

whole and every dIStnbutlon company except Naryn and Osh IS makIng a profit But when

profit IS estImated by recalculatmg cost In terms of Used Energy and Average RealIZed

Tanff on the basIS of sales, only BlShkek DC and Issyk-Kul DC are profitable

By Kyrgyzenergo's measure, Kyrgyzenergo and every dlStnbution company except Naryn

and Osh IS makmg a profit By Western standards, however, only the paid revenues (I e ,

sales) count toward profitablllty By thIS standard, only BlShkek and Issyk-Kul are

profitable, all other dlStnbutlon compames and Kyrgyzenergo as a whole are unprofitable

(ThIS IS pnmanly because of the theft and non-payment problems)
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Sales

Kyrgyzenergo uses the word "sales", on vanous occasIons, to refer to both billed revenue

(whether or not It IS paId) and paId revenue (1 e , the InternatIonal concept of sales)

For each dIStnbutIOn company, resIdentIal Sales (revenue received) as a percentage of

resIdential Commercial Output (billed revenue) IS sIgmficantly lower than for the company

overall, showmg that It IS harder to collect revenues from resIdentIal customers than from

mdustnal and commercIal customers ThIS seems surprISmg, because most reSIdential

energy IS self-reported and would appear to have greater potentIal to be underreported than

to be reported and unpaId

Accounts Receivable

Accounts receIvable are measured m a uOlt called, "eqUIvalent days" However, "eqUIvalent

days" IS defmed as the total balance m Accounts ReceIvable dIVIded by the average billmg

for one day Thus, It IS a measure of the amount of money that IS unpaId, but It does not

m any way represent the length of time bIlls are unpaId Many dIfferent patterns of

nonpayment can lead to the same amount m Accounts ReceIvable at the pomt m time at

WhICh It IS measured

In addItion, the balances m Accounts ReceIvable are not IdentIfied as to the customer class

from WhICh It IS denved Therefore, It IS ImpOSSible to tell WhICh classes take more and

WhICh take less time to pay, and WhICh classes are more and whIch are less lIkely to pay at

all

Exports

Kyrgyzenergo's standard finanCIal reports overestimate the profitabIhty of exports ThIS IS so

because first, profit IS based on bIllmgs rather than revenues receIved (despite tens of

trulllons of dollars In receIvables, and second, the costs assOCIated WIth exports are lImIted

to only generatIOn costs No techOlcallosses or transmISSion costs are attnbuted to exports

Accordmgly, the profits from exports are overstated, whIle the profits from domestIC

transactIOns are understated by the same amount

More realIStiC analysIS of the profits denved from exports IS necessary, m general, for

settIng cost-based tanffs for each customer class and, m partIcular, for detenruOlng polIcy

concermng exports
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Data Are Suspect

Commercial Losses (I e , theft)

ThIS IS the dIfference between total losses and "normatIve" (techmcal) losses It represents

the energy that 18 used but not accounted for (even as unpaid accounts receivable)

Commercial losses are belIeved to be caused by theft of electnclty from the system Only

Naryn and Issyk-Kul have commercial losses below 10%, but they have normative losses

above 24% They and Blshkek DC have the lowest total losses, rangmg from 29-32%

Normative or Techmcal Losses (l e , lme losses)

Although engmeers assert that an electnc power system cannot function relIably If techmcal

(lme) losses exceed 15%, the Marketmg Department data show that only BIShkek DC has

losses below 15% We postulate, therefore, that Kyrgyzenergo may be overstatmg Its

nonnative losses 10 order to reduce Its estimated commercial losses

ReSidential Discounts

We conjectured that hIgh dIscounts were bemg prOVIded to an excessive number of

reSIdential customers, and that If these discounts could be decreased or ehmmated, the

compames would be sigmficantly more profitable In attemptmg to quantify the revenues

lost to dIScounts, however, we were unable to produce credible estimates, based upon the

data receIved from Kyrgyzenergo

The Marketmg Department prOVIded several reports, whIch proved to be mutually

mconsIStent They were also mconsistent with aggregate data that mcluded, but did not

separately IdentIfy, dIScount customers For example, one report contamed estImates of the

billed revenues and the amount (m som) of dIscount assOCIated wIth each of the reSIdential

dIScount categones However, thIS report was mconsistent wIth the data for total reSIdential

customers, because, for several of the dIstnbution compames, the bIlled revenues for total

reSIdential customers (whIch were prOVIded by Kyrgyzenergo) were less than the estImated

billmgs for only the dIScount customers Subsequently, we were gIven a report summanzmg

the number of customers by category, mcludmg the dIScount customers Makmg reasonable

assumptIOns about energy usage by dIScount customers, we estImated the assOCIated

revenues However, we dId not succeed m producmg reasonable results Accordmgly, we

remam skeptIcal of the report on customer categones

The summary spreadsheet report of the discount customers 18 attached to thIS

memorandum, as SEACUST WK3
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ConclusIOns

The analysIS dIScussed 10 thIS memorandum shows that most of the dlStnbutlon compames

are not now profitable at current tanff levels, pnmanly because of the theft and non­

payment problems However, when the model's assumptlOns are vaned to reflect the

adoption of commercial busmess practices under pnvatizatlOn (decreased losses, 10creased

bIlImgs and 10creased collection of billed revenue,) the compames show a profit at current

tanff levels The model IS 10 the fIle HBFINMOD WK3

Several alternatIve scenanos are presented 10 the spreadsheet model SEACOML WK3,

whIch IS documented 10 the memorandum of February 17, 1998 "Further Results 10 the

Techmcal and F10ancial Model"
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Energy Usage and BIlled and Paid Revenues by Customer Class, for Fmanclal AnalysIs
Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketmg department

ChuDC Bishkek DC Osh DC Jala-Abad DC Issyk-Kul DC Naryn DC KemmDC Talas DC Total Electnc
Transmitted through Network 6,001,200 2,133,000 2,573,000 2,168,700 1,194,900 715,100 2,468,000 464,500 17,718400
Released to Network 2,646,500 1,416700 2540,300 1,627,500 1,171,700 709,000 728,700 464,500 11,304,900
Actual Losses (K kwh) 1283,600 418,100 I 128,900 591,100 374500 223,000 355,900 176,300 4,551,400

Techmcal Losses (K kwh) 563,700 168,600 422900 416,800 286000 179,200 147,300 96,600 2,281,100
CommerCial Losses (K kwh) 719900 249,500 706000 174,300 88,500 43,800 208,600 79,700 2,270300

Actual Losses (as % of transmitted) 2139% 1960% 4387% 2726% 3134% 3118% 1442% 3795% 2569%
Tcchmcal Losses (as % of transmllted) 939% 790% 1644% 1922% 2394% 2506% 597% 2080% 1287%
Commercial Losses (as % of released) 2720% 1761% 2779% 1071% 755% 618% 2863% 1716% 2008%
Actual Losses (as % of released) 4850% 2951% 4444% 3632% 3196% 3145% 4884% 3795% 4026%
BIlled Energy (K kwh), Total 1362895 998634 1,411,354 1,036427 797,231 486022 372,806 288,218 6753,586

Billed Energy, ResIdential 639,197 326665 455,990 375,720 397709 251,609 113,201 186,781 2,746,871
CommerCial Output (billings) (ksom), Total 166,496 145,067 131417 109376 87,786 44485 54,259 30,290 769,175

CommerCial Output, ReSidential 49,723 25529 25,744 20,924 32175 11,563 9,140 14,147 188,945

Sales (receIpts), Total 138,840 140,907 103,967 85,432 70215 33,240 46229 14,732 633,561
Sales, Barter and Mutual Payments 105,767 94,485 86332 68,053 44,158 18,758 35,831 8,929 462,312
Sales, Cash 33,074 46,422 17635 17,379 26,057 14482 10,398 5,803 171,249

Sales, ReSidential 20,668 18,787 17,652 12000 12,950 1939 7,573 4,421 95,989
Sales as Percentage of CO 8339% 9713% 7911% 7811% 7998% 7472% 8520% 4864% 8237%

ReSidential Sales as % of ReSidential CO 4157% 73 59% 6857% 5735% 4025% 1677% 8286% 3125% SO 80%

Average TanfT (CO/lulled energy), Total 012216 014527 009311 010553 011011 009153 014554 010509 011389
Average TanfT, ReSidential 007779 007815 005646 005569 008090 004596 008074 007574 006879

Cost of CO (Kenun mcluded m Chu) 73,091 135,018 105,124 69,591 61628 30,101 654,409
Cost of CO for generation 44,482 79,250 50,289 36,923 21,906 14,350 351 500
Cost of CO for transousslon and dlStnbutIon 28,609 55,767 54,835 32,668 39,722 15,751 302,909

Cost of CO per kWh billed energy 010362 007319 009567 010143 008729 012680 010362 010444 009690

Used Energy (K kwh) (fotal-Tech Losses) 2,082800 1,248 100 2,117,400 1,210,700 885700 529,800 581,400 367,900 9,023,800

Cost of CO per kwh used energy 006751 005856 006377 008683 007857 011632 006751 008182 007252

Avg realized tanfT (sales/used energy) 006666 011290 004910 007056 007928 006274 007951 004004 007021
Used Energy, ReSidential 976,831 408,269 684,104 438,897 441,842 274,272 176,540 238,419 3,670,230
Avg reahzed reSidential tanfT 002116 004602 002580 002734 002931 000707 004290 001854 002615

Barter and Mutual Payments as % ofsales 7618% 6705% 8304% 7966% 6289% 5643% 7751% 6061% 7297%
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ChuDC Bishkek DC Osh DC Jala-Abad DC Issyk-Kul DC Naryn DC Kemm DC Talas DC Total Electnc
Billed res energy as 96 of total billed energy 4690% 3271% 3231% 3625% 4989% 5177% 3036% 6481% 406796

Residential CO as % of total CO 2986% 1760% 1959% 1913% 3665% 2599% 1685% 4671% 2456%

Residential sales as 96 of total sales 1489% 1333% 1698% 1405% 1844% 583% 1638% 3001% 1515%

Profit, per kwh billed. as calculated by KE 001854 007207 -000255 000410 002282 -003527 004192 000065 001699
Operatmg mcome (receipts-cost of CO) -000085 005433 -001466 -001626 000070 -005358 001200 -004178 -000231

per kwh used
Profit. res per kwh billed. as calculated by K -002583 000496 -003921 -004574 -000639 -008084 -002288 -002870 -002811
Operatmg mcome. res. per kwh used -004635 -001255 -003796 -005949 -004926 -010925 -002461 -006328 -004637

Customers by category
Industnal 146 542 307 30 734 53 83 198 2093
Agncultural 207 5 498 573 1.662 335 178 178 3,636
Budget Orgamzahons (Government) 260 205 473 420 830 0 144 0 2.332
Commercial 0 0 0 0 0 0 0 0 0
Other 1,373 2.256 0 0 0 526 445 334 4.934
Residents (total mcludmg dISCount customer 141.138 184.967 259,752 138.704 102261 45.726 52.416 45,339 970.303
Total dISCounts (persons) 12,976 14,056 158.065 97,752 16.080 45.726 5.040 5,423 355,118
Energy sector employees (50%) 3.050 2600 2.076 11.908 1,204 850 506 269 22,463
War mvahds (100%) 1371 1.439 2.789 2102 1.235 473 947 303 10.659
War veterans (50%) 2810 2.664 4,917 5183 2.505 652 1.199 953 20,883
Fanubes of deceased (50%) 1.314 2.327 0 0 915 0 0 269 4.825
Veterans of Afghan war (50%) 135 316 1.907 0 286 148 285 46 3.123
Chernobyl parhclpants (50%) 124 173 438 269 237 137 108 99 1.585
DISabled (heanng and Sight) (50%) 680 1.002 2,417 1,229 399 118 197 230 6,272
Ment pensioners (50%) 128 720 185 167 98 115 42 15 1.470
Rehabilitated pensioners (50%) 592 329 0 0 0 0 0 44 965
MJllJary pensioners (50%) 515 929 0 0 0 0 0 0 1.444
Mountam reSidents (50%) 0 0 53,131 17,322 0 42,813 0 0 113,266
Low-mcome fanuhes (25%) 2.257 4,157 90.205 59.572 9.201 420 1.756 3,195 170,763

Total dISCount customers 12.976 16.656 158.065 97.752 16.080 45.726 5.040 5,423 357,718
Total customers 143.124 187.975 261.030 139.727 105.487 46.640 53.266 46,049 983,298

DISCount customers as % of total resldenhal 907% 88696 6055% 6996% 1524% 9804% 946% 1178% 3638%
100% dISC cust as % of dISC cust 1057% 864% 176% 215% 768% 103% 1879% 559% 298%
100% diSC cust as % of total resldenhal 096% 077% 107% 150% 117% 10196 178% 066% 10896
50-10096 dISC cust as % of dISC cust 8261% 7504% 4293% 3906% 4278% 990896 6516% 4108% 522696
50-100% dISC cust as % ohotal reSidential 749% 665% 260096 2732% 652% 9714% 617% 484% 1901%
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Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketmg department
Combmmg Chu and Kemm

~

TransmItted through Network
Released to Network
Actual Losses (K kwh)

Techmcal Losses (K kwh)
CommercIal Losses (K kwh)

Actual Losses (as % of transmitted)
Techmcal Losses (as %of transmItted)
Commercial Losses (as %of released)
Actual Losses (as % of released)
Bdled Energy (K kwh), Total

BIlled Energy, ReSIdential
CommercIal Output (bllltngs) (ksom), Total

Commercial Output, Resldenltal

Sales (receIpts), Total
Sales, Barter and Mutual Payments
Sales, Cash

Sales, ResIdential
Sales as Percentage of CO

ReSIdentIal Sales as %of ResIdentIal CO

Average Tanff (CO/bllled energy), Total
Average TantT, ReSIdentIal

Cost of CO (Kemm Included In Chu)
Cost of CO for generatIon
Cost of CO for transnusslon and dlStnbutlon

Cost of CO per kWh bIlled energy

Used Energy (K kwh) (fotal-Tech Losses)

Cost of CO per kwh used energy

Avg realized tanff (sales/used energy)
Used Energy, ReSIdential
Avg realized resIdentIal tanff

Barter and Mutual Payments as %ofsales

ChuDC KernlO DC

6,001,200 2,468,000
2,646,500 728,700
1,283600 355900

563,700 147,300
719900 208,600

2139% 1442%
939% 597%

2720% 2863%
4850% 4884%

1,362895 372 806
639,197 113 201
166,496 54,259
49,723 9,140

138,840 46,229
105,767 35831
33,074 10,398
20,668 7,573
8339% 8520%
4157% 8286%

012216 014554
007779 008074

010362 010362

2,082,800 581,400

006751 006751

006666 007951
976,831 176,540
002116 004290

76 1896 7751%

Chu+ Kernan

8,469,200
3,375,200
1,639,500

711,000
928,500

1936%
840%

2751%
4857%

1,735,701
752,398
220,755

58,863

185,069
141,598
43,472
28,241
838396
479896

012718
007823

179,856
104,300
75,557

010362

2,664,200

006751

006947
1,154,887

002445
7651%

B
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ChuDC KemmDC Chu+ Kemm

Billed res energy as % of total billed energy 4690% 3036% 4335%

Residential CO as % of total CO 2986% 1685% 2666%

Residential sales as % of total sales 1489% 1638% 1526%

Profit, per kwh billed, as calculated by KE 001854 004192 002356
Operatmg mcome (receipts-cost of CO) -000085 001200 000196

per kwh used
Profit, res per kwh billed as calculated by KE -002583 -002288 -002539
Operatmg mcome res, per kwh used -004635 -002461 -004306

Customers by category
Industnal 146 83 229
Agncultural 207 178 385
Budget OrganIZatIons (Government) 260 144 404
Commercial 0 0 0
Other 1,373 445 1818
Residents (total, mcludmg dISCount customers) 141,138 52416 193554
Total dISCounts (persons) 12,976 5040 18016
Energy sector employees (50%) 3,050 506 3556
War InvalIds (100%) 1,371 947 2318
War veterans (50%) 2,810 1,199 4009
FarrulIes of deceased (50%) 1,314 0 1314
Veterans of Afghan war (50%) 135 285 420
Chernobyl participants (50%) 124 108 232
DIsabled (hearmg and sIght) (50%) 680 197 877
Ment pensioners (25%) 128 42 170
RehabilItated pensioners (25%) 592 0 592
MIlItary pensioners (50%) 515 0 515
Mountam residents (50%) 0 0 0
Low-mcome farrulIes (25%) 2,257 1,756 4013

Total dISCount customers 12,976 5,040 18016
Total customers 143,124 53,266 196390

Discount customers as % of total residential 907% 946% 917%
100% dISC cust as % of dISC cust 1057% 1879% 1287%
100% dISC cust as % of total residential 096% 178% 118%
50-100% dISC cust as % of dISC cust 8261% 6516% 7773%
50-100% dISC cust as % of total reSidential 749% 617% 713%

~



- - - -- - - - - - - - - - - -- - -
Energy Usage and Billed and Paid Revenues by Customer Class, for Fmanclal AnalysIs

Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketmg department.
Severelectro, combmmg Chu, Kemm, and Talas

TransmItted through Network
Released to Network
Actual Losses (K kwh)

Techmcal Losses (K kwh)
CommercIal Losses (K kwh)

Actual Losses (as %of transrmtted)
Techmcal Losses (as %of transmitted)
CommercIal Losses (as %of released)
Actual Losses (as %of released)
Billed Energy (K kwh), Total

Billed Energy, ReSidential
CommercJaI Output (bl1hngs) (ksom), Total

Commercial Output, ReSidential

Sales (receipts), Total
Sales, Barter and Mutual Payments
Sales, Cash

Sales, ReSidential
Sales as Percentage of CO

ReSidential Sales as % of ReSidential CO

Average Tanff (CO/bdled energy), Total
Average Tanff, ReSidential

Cost of CO (Kermn Included m Chu)
Cost of CO for generation
Cost of CO for transrmsslon and dJStnbutIon

Cost of CO per kWh billed energy

Used Energy (K kwh) (Total-Tech Losses)

Cost of CO per kwh used energy

Avg reahzed tanff (sales/used energy)
Used Energy, ReSidential
Avg reabzed reSidential tanff

Barter and Mutual Payments as % of sales

~\

Chu DC Kemm DC

6,001,200 2468,000
2646,500 728,700
1,283,600 355900

563,700 147,300
719,900 208600

2139% 1442%
939% 597%

2720% 2863%
4850% 4884%

1,362895 372 806
639197 113,201
166,496 54,259
49,723 9,140

138,840 46229
lOS 767 35831
33074 10,398
20668 7,573
8339% 8520%
4157% 8286%

012216 014554
007779 008074

010362 010362

2082,800 581,400

006751 006751

006666 007951
976831 176,540
002116 004290
7618% 7751%

Chu + Kemm Talas Severelectro

8,469200 464,500 8933,700
3,375,200 464500 3839,700
1,639,500 176,300 1,815,800

711 000 96,600 807,600
928,500 79,700 1,008,200

1936% 3795% 2033%
840% 2080% 904%

2751% 1716% 2626%
4857% 3795% 4729%

I 735,701 288,218 2,023,918
752398 186,781 939,178
220755 30,290 251,045
58,863 14147 73,010

185,069 14,732 199801
141,598 8,929 150,527
43472 5,803 49,274
28,241 4421 32,662
8383% 4864% 7959%
4798% 3125% 4474%

012718 010509 012404
007823 007574 007774

179,856 30,101 209,958
104,300 14,350 118,649
75,557 15,751 91,308

010362 010444 010374

2664,200 367,900 3,032 100

006751 008182 006924

006947 004004 006590
1,154,887 238,419 1,407,014

002445 001854 002321
7651% 6061% 7534%

C
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ChuDC Kemm DC Chu+ Kemm Talas Severelectro

Billed res energy as % of total billed energy 4690% 3036% 4335% 6481% 4640%

ReSIdential CO as % of total CO 2986% 1685% 2666% 4671% 2908%

ResIdential sales as % of total sales 1489% 1638% 1526% 3001% 1635%

Profit, per kwh bIlled, as calculated by KE 001854 004192 002356 000065 002030
Operating Income (receIpts-cost of CO) -000085 001200 000196 -004178 -000335

per kwh used
Profit, res per kwh billed, as calculated by KE -002583 -002288 -002539 -002870 -002600
Operatmg Income res per kwh used -004635 -002461 -004306 -006328 -004603

Customers by category
Industnal 146 83 229 198 427
Agncultural 207 178 385 178 563
Budget Orgamzatlons (Government) 260 144 404 0 404

CommercIal 0 0 0 0 0

Other 1373 445 I 818 334 2152
ResIdents (total, Includmg dIscount customers) 141,138 52,416 193554 45,339 238893
Total dISCounts (persons) 12976 5,040 18,016 5,423 23439
Energy sector employees (50%) 3050 506 3556 269 3,825
War mvallds (100%) 1,371 947 2318 303 2,621
War veterans (50%) 2810 1,199 4009 953 4,962
FamIlies of deceased (50%) 1314 0 1 314 269 1583
Veterans of Afghan war (50%) 135 285 420 46 466
Chernobyl partiCIpants (50%) 124 108 232 99 331
Dtsabled (heanng and SIght) (50%) 680 197 877 230 1,107
Ment pensIoners (50%) 128 42 170 15 185
RehabIlitated pensIoners (50%) 592 0 592 44 636
MIlitary pensIoners (50%) 515 0 515 ° 515
MountaIn resIdents (50%) 0 0 0 0 0
loW-Income faffiJIJes (25%) 2257 1756 4,013 3,195 7,208

Total dISCount customers 12,976 5,040 18,016 5,423 23,439
Total customers 143,124 53,266 196,390 46,049 242,439

DIscount customers as % of total residential 907% 946% 917% 1178% 967%
100% diSC cust as % of dISC eust 1057% 1879% 1287% 559% 1118%
100% dISC eust as % of total reSIdentIal 096% 178% 118% 066% 108%
50-100% dISC cust as % of dISC cust 8261% 6516% 7773% 4108% 6925%
50-100% diSC eust as % of total reSIdentIal 749% 617% 713% 484% 669%
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- ------ - - - - - - - - - - - -
Energy Usage and BIlled and Paid Revenues by Customer Class, for Fmanclal AnalysIs

Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketing department
Vostokenergo, combmmg Issyk Kul and Naryn

Issyk-Kut DC Naryn DC Vostokenergo

Transmitted through Network I 194,900 715,100 1,910000
Released to Network 1,171,700 709,000 1,880,700
Actual Losses (K kwh) 374,500 223,000 597,500

Techmcal Losses (K kwh) 286000 179,200 465,200
Commercial Losses (K kwh) 88,500 43,800 132,300

Actual Losses (as % of transnutted) 3134% 31 18% 3177%
Techmcal Losses (as % of transmitted) 2394% 2506% 2474%
Commercial Losses (as % of released) 755% 618% 703%
Actual Losses (as % of released) 3196% 3145% 3177%
BJiled Energy (K kwh), Total 797,231 486,022 1,283254

BJiled Energy, ReSidential 397,709 251,609 649,318
Commercial Output (bllbngs) (born), Total 87786 44,485 132,271

Commercial Output, ReSidential 32,175 11563 43739

Sales (receipts), Total 70,215 33,240 103,454
Sales, Barter and Mutual Payments 44,158 18,758 62,916
Sales, Cash 26,057 14,482 40,538

Sales, ReSidential 12,950 1,939 14,889
Sales as Percentage of CO 7998% 7472% 7821%

ReSidential Sales as % or Residential CO 4025% 1677% 3404%

Average Tanff (COjbilled energy), Total 011011 009153 010307
Average Tanff, ReSidential 008090 004596 006736

Cost of CO 69,591 61,628 131,219
Cost of CO for generatlon 36,923 21,906 58,830
Cost of CO for transffilSSlon and dlStnbutlon 32,668 39,722 72,390

Cost of CO per kWh billed energy 008729 012680 010225

Used Energy (K kwh) (Total-Tech Losses) 885,700 529,800 1,415,500

Cost of CO per kwh used energy 007857 011632 009270

Avg reabzed tanff (sales/used energy) 007928 006274 007309
Used Energy, Residential 441,842 274,272 712,566
Avg realIZed reSidential tanff 002931 000707 002089

Barter and Mutual Payments as % ofsales 6289% 5643% 6082%

D
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BJlled res energy as % of total bIlled energy

Residential CO as % of total CO

Residential sales as %of total sales

Profit per kwh bJlled, as calculated by KE
Operatmg mcome (receipts-cost of CO)

per kwh used
Profit, res per kwh bIlled, as calculated by KE
Operatmg mcome, res, per kwh used

Customers by category
Industnal
Agncultural
Budget Orgamzatlons (Government)
Commercial
Other
Residents (total, Includmg dISCount customers)
Total dISCounts (persons)
Energy sector employees (50%)
War mvaltds (100%)
War veterans (50%)
Farruhes of deceased (50%)
Veterans ofMghan war (50%)
Chemobyl participants (50%)
Disabled (heanng and Sight) (50%)
Ment pensioners (50%)
Rehablhtated pensioners (50%)
Mllttary pensioners (50%)
Mountam reSidents (50%)
Low-mcome farrultes (25%)

Total dISCount customers
Total eustomern

Discount customers as %of total reSidential
100% dISC eust as %of dISC eust
100% dISC eust as % oftota! reSidential
50-100% dISC eust as % of dISC cust
50-100% dISC eust as % of total resldentJal

4989%

3665%

1844%

002282
000070

-000639
-004926

734
1,662

830
o
o

102261
16080
1204
1,235
2,505

915
286
237
399
98
o
o
o

9,201

16,080
105,487

1524%
768%
117%

4278%
652%

5177%

2599%

583%

-003527
-005358

-008084
-010925

53
335

o
o

526
45726
45726

850
473
652

o
148
137
118
115

o
o

42,813
420

45,726
46,640

9804%
103%
101%

9908%
9714%

5060%

3307%

1439%

000082
-001961

-003489
-007181

787
1,997

830
o

526
147,987
61,806

2,054
1,708
3,157

915
434
374
517
213

o
o

42813
9621

61,806
152,127

4063%
276%
112%

8443%
3430%

~
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- -- - - - - -- - - - - - - - -- -
Energy Usage and Bdled and Paid Revenues by Customer Class, for Fmanclal AnalysIs

Energy released to network IS not Identical to KE data In SEA model It IS from report provIded by marketmg department

si

Transmitted through Network
Released to Network
Actual Losses (K kwh)

Techmcal Losses (K kwh)
CommercIal Losses (K kwh)

Actual losses (as % of transll1.ltted)
Techmcal Losses (as % of transmitted)
CommercIal Losses (as % of released)
Actual losses (as %of released)
BIlled Enew (K kwh) Total

Billed Energy, ReSidential
Commercial Output (bIllmgs) (ksom), Total

CommercIal Output, ReSidential

Sales (receipts), Total
Sales, Barter and Mutual Payments
Sales, Cash

Sales, ResIdential
Sales as Percentage of CO

ReSidential Sales as %of ReSidential CO

Average Tanff (CO/billed energy) Total
Average Tanff, Residential

Cost of CO
Cost of CO for generation
Cost of CO for transmISSIon and dlStnbutIon

Cost of CO per kWh billed enew

Used Energy (K kwh) (Total-Tech Losses)

Cost of CO per kwh used energy

Avg realIZed tanff (sales/used energy)
Used Energy, Residential
Avg realized reSidential tantr

Barter and Mutual Payments as % of sales

Billed res energy as % of total billed energy

Severelectro
8933,700
3839,700
I 815800

807,600
1,008,200

2033%
904%

2626%
4729%

2,023,918
939,178
251,045
73,010

199,801
150,527
49274
32,662
7959%
4474%

012404
007774

209,958
118,649
91,308

010374

3,032,100

006924

006590
1,407,014

002321
7534%

4640%

Vostokenergo
1910,000
I 880,700

597,500
465200
132300
3128%
2436%
703%

3177%
1,283254

649,318
132,271
43,739

103,454
62,916
40,538
14,889
7821%
3404%

010307
006736

131,219
58,830
72,390

o10225

1,415,500

009270

007309
716233
002079
6082%

5060%

Oshelecktro
2573,000
2540,300
I 128,900

422900
706,000

4387%
1644%
2779%
4444%

1,411,354
455,990
131,417
25,744

103,967
86,332
17,635
17,652
7911%
6857%

009311
005646

135,018
79,250
55,767

009567

2,117,400

006377

004910
684,104
002580
8304%

3231%

J-A Elektro
2,168,700
1627,500

591,100
416,800
174,300
2726%
1922%
1071%
3632%

1,036427
375,720
109,376
20,924

85,432
68,053
17,379
12,000
7811%
5735%

010553
005569

105,124
50,289
54,835

010143

1,210,700

008683

007056
438897
002734
7966%

3625%

Blshkekelektro
2,133,000
1,416,700

418,100
168,600
249,500

1960%
790%

1761%
2951%

998,634
326,665
145,067
25,529

140,907
94,485
46,422
18,787
9713%
7359%

014527
007815

73,091
44,482
28,609

007319

1,248,100

005856

011290
408269
004602
6705%

3271%

Total
17,718,400
11,304,900
4,551,400
2,281,100
2,270,300

2569%
1287%
2008%
4026%

6,753,586
2,746,871

769,175
188,945

633,561
462,312
171,249
95,989
8237%
5080%

011389
006879

654,409
351,500
302,909

009690

9,023,800

007252

007021
3,654,517

002627
7297%

4067%

E
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Severelectro Vostokenergo Oshelecktro J-A Elektro Blshkekelektro Total

ResIdentIal CO as % of total CO 2908% 3307% 1959% 1913% 1760% 2456%

ReSIdentIal sales as % of total sales 1635% 1439% 1698% 1405% 1333% 1515%

Profit, per kwh bJlled as calculated by KE 002030 000082 -000255 000410 007207 001699
Operatmg mcome (receIpts-cost of CO) -000335 -001961 -001466 -001626 005433 -000231

per kwh used
Profit, res per kwh bJlled, as calculated by KE -002600 -003489 -003921 -004574 000496 -002811
Operatmg mcome, res , per kwh used -004603 -007191 -003796 -005949 -001255 -004625

Customers by category
Industnal 427 787 307 30 542 2,093
Agncultural 563 1997 498 573 5 3,636
Budget OIgllmzatlons (Government) 404 830 473 420 205 2,332
Commercl3l 0 0 0 0 0 0
Other 2,152 526 0 0 2,256 4934
ReSIdents (total, mcludlOg discount customers) 238,893 147,987 259,752 138,704 184,967 970303
Total dIscounts (persons) 23,439 61,806 158,065 97,752 14,056 355118
Energy sector employees (50%) 3,825 2,054 2,076 11,908 2,600 22,463
War mvahds (100%) 2,621 1,708 2,789 2,102 1,439 10,659
War veterans (50%) 4,962 3,157 4,917 5,183 2,664 20,883
Fanuhes of deceased (50%) 1,583 915 0 0 2327 4,825
Veterans ofMghan war (50%) 466 434 1,907 0 316 3,123
Chernobyl partIcIpants (50%) 331 374 438 269 173 1,585
Dtsabled (heanng and SIght) (50%) 1,107 517 2,417 1,229 1,002 6,272
Ment pensIoners (50%) 185 213 185 167 720 1,470
Rehabilitated pensIoners (50%) 636 0 0 0 329 965
Mlhtary pensIoners (50%) 515 0 0 0 929 1,444
Mountam reSIdents (50%) 0 42813 53,131 17322 0 113,266
Low-mcome fanuhes (25%) 7,208 9621 90,205 59572 4,157 170,763

0
Total dISCount customers 23,439 61806 158,065 97,752 16656 357,718
Total customers 242,439 152127 261,030 139,727 187,975 983,298

DIscount customers as % of total reSIdential 967% 4063% 6055% 6996% 886% 3638%
100% diSC cust as % of dISC cust 1118% 276% 176% 215% 864% 298%
100% dISC cust as % of total resldent131 108% 112% 107% 150% 077% 108%
50-100% diSC cust as % ofdtsc cust 6925% 8443% 4293% 3906% 7504% 5226%
50-100% dISC cust as % of total resIdentIal 669% 3430% 2600% 2732% 665% 1901%
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Energy Usage and Bdled and Paid Revenues by Customer Class, for Fmanclal AnalysIs Commercial assumptions
Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketmg department.

All commercial losses attributed to residential customers Residential billed energy as percent of total IS assumed same as m base case

Tech losses 1200% Sales as % of CO 9500%

Comm losses 200%

ChuDC Blshkek DC Osh DC Jala-Abad DC Issyk-Kul DC Naryn DC Kemm DC Talas DC Total Electnc
rransmltted through Network 6,001,200 2,133,000 2,573,000 2,168,700 1,194,900 715,100 2,468,000 464500 17,718,400
Released to Network 2,646,500 1 416,700 2,540300 1,627,500 1,171,700 709,000 728,700 464,500 11304,900
\ctllal Losses (K kwh) 370,510 198,338 355,642 227850 164,038 99,260 102,018 65,030 1,582,686
Techmcal Losses (K kwh) 317,580 170,004 304,836 195300 140,604 85,080 87,444 55,740 1,356,588
CommercIal Losses (K kwh) 52,930 28,334 50,806 32,550 23,434 14,180 14,574 9,290 226,098

l,.ctllal Losses (as % of transnutted) 617% 930% 1382% 1051% 1373% 13 88% 413% 1400% 893%
rechmcal Losses (as % of released) 1200% 1200% 1200% 1200% 1200% 1200% 1200% 1200% 1200%
:ommerclal Losses (as % of released) 200% 200% 200% 200% 200% 200% 200% 200% 200%
l,.ctual Losses (as % of released) 1400% 1400% 1400% 1400% 1400% 1400% 1400% 1400% 1400%
3111ed Energy (K kwh), Total 2,275,990 1,218,362 2,184,658 1,399,650 1,007,662 609,740 626,682 399,470 9,722,214
BIlled Energy, ReSidentIal 1,067,437 398541 705834 507,394 502,685 315,656 190,290 258,878 3,946,715

:ommerclal Output (bJlhngs) (ksom), Total 278,D43 176,986 203422 147,708 110,957 55,809 91,209 41,981 1,106,114
CommercIal Output, ReSIdentIal 83,036 31,146 39,850 28,257 40,668 14,507 15,365 19,608 272,435

)ales (receIpts), Total 264,141 168,137 193,251 140,322 105,409 53,019 86,648 39,882 1,050,809
Sales, Barter and Mutual Payments 201,219 112,744 160,472 111,771 66,292 29,920 67,158 24,173 773,755
Sales, Cash 62,921 55,393 32,779 28,545 39,117 23,099 19,490 15,709 277,054

Sales, ReSIdentIal 78,884 29,588 37,857 26,844 38,635 13,782 14,596 18,627 258,813
lales as Percentage of CO 9500% 9500% 9500% 9500% 9500% 9500% 9500% 9500% 9500%
ReSIdentIal Sales as % of ReSIdential CO 9500% 9500% 9500% 9500% 9500% 9500% 9500% 9500% 9500%

\verage TanfT (CO/bIlled energy), Total 012216 014527 009311 010553 o11011 009153 o14554 010509 011377
werage TanfT, ResIdentIal 007779 007815 005646 005569 008090 004596 008074 007574 006903

:ost of CO (Kerntn Included In Chu) 179,856 73,091 135,018 105,124 69,591 61,628 30,101 654,409
ost of CO for generatIon 104,300 44,482 79,250 50,289 36,923 21,906 14,350 351,500
ost of CO for transmISSIon and dlStnbutIon 75,557 28609 55,767 54,835 32,668 39,722 15,751 302,909

ost of CO per kWh bIlled energy 010362 005999 006180 007511 006906 010107 010362 007535 006731

Jsed Energy (K kwh) (Total-Tech Losses) 2,328,920 1,246,696 2,235,464 1,432,200 1,031,096 623,920 641,256 408760 9,948,312

ost of CO per kwh used energy 006196 005863 006040 007340 006749 009878 006196 007364 006578

A
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ChuDC Bishkek DC Osh DC Jala-Abad DC Issyk-Kul DC Naryn DC KemmDC Talas DC Total Electnc

Avg realized tantT (sales/used energy) 011342 013487 008645 009798 010223 008498 013512 009757 010563
Used Energy, ResidentIal 1 120367 426,875 756640 539944 526,119 329836 204,864 268 168 4 172 813
Avg realized residential tanIT 007041 006931 005003 004972 007343 004178 007125 006946 006202

Barter and Mutual Payments as % of sales 7618% 6705% 8304% 7966% 6289% 5643% 77 51% 6061% 7363%

Bdled res energy as % of total bdled energy 4690% 3271% 3231% 3625% 4989% 5177% 3036% 6481% 4059%

ReSIdential CO as % of total CO 2986% 1760% 1959% 1913% 3665% 2599% 1685% 4671% 2463%

ResIdential sales as % of total sales 2986% 1760% 1959% 1913% 3665% 2599% 1685% 4671% 2463%

Profit, per kwh bIlled, as calculated by KE 001854 008527 003131 003042 004105 -000954 004192 002974 004646
Operatmg Income (receIpts-cost of CO) 005146 007624 002605 002458 003474 -001380 007316 002393 003985

per kwh used
Profit, res per kwh bdled, as calculated by KE -002583 001816 -000534 -001942 001184 -00551l -002288 000039 000172
Operatmg Income, res per kwh used 000845 001069 -001036 -002368 000594 -005699 000929 -000418 -000376

Actual 1996 data used for assumptions
Blned Energy (K kwh), Total 1,362,895 998,634 1 41l 354 1,036,427 797,231 486,022 372,806 288,218 6,753,586

BIlled Energy, ResIdential 639,197 326,665 455990 375,720 397,709 251,609 113,201 186781 2,746,871
Average Tanir (CO/bdled energy), Total 012216 014527 009311 010553 o1I01l 009153 014554 010509 011389
Average Tanir, ReSIdentIal 007779 007815 005646 005569 008090 004596 008074 007574 006879
Sales as Percentage of CO (not used) 8339% 9713% 791l% 78 Il% 7998% 7472% 8520% 4864% 8237%

Barter and Mutual Payments as % of sales 7618% 6705% 8304% 7966% 6289% 5643% 77 51% 6061% 7297%
Cash as % of sales 2382% 3295% 1696% 2034% 371l% 4357% 2249% 3939%
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--------------- - - --
Energy Usage and BIlled and Paid Revenues by Customer Class, for Fmanclal AnalysIs

Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketmg department
All commercial losses attributed to residential customers ResidentIal billed energy as percent of total IS assumed same as ID base case

Tech losses 1200% Sales as % of CO 9500%
Comm losses 200%

Severelectro Vostokenergo Oshelecktro J-A Elektro Bishkekelektro Total
Transmitted through Network 8,933,700 1910000 2,573000 2,168,700 2,133,000 17,718,400
Released to Network 3,839700 1,880,700 2,540,300 I 627,500 1,416700 11,304,900
Actual Losses (K kwh) 537,558 263,298 355642 227850 198,338 1,582,686

Techmcal Losses (K kwh) 460,764 225,684 304836 195,300 170,004 1,356,588
Commercial Losses (K kwh) 76,794 37614 50,806 32,550 28,334 226,098

Actual Losses (as % of transmitted) 602% 1379% 1382% 1051% 930% 893%
Technical Losses (as % of released) 1200% 1200% 1200% 1200% 1200% 1200%
Commercial Losses (as % of released) 200% 200% 200% 200% 200% 200%
Actual Losses (as %of released) 1400% 1400% 1400% 1400% 1400% 1400%
BJlled Energy (K kwh), Total 3,302,142 1617402 2,184,658 1,399,650 1,218 362 9,722,214

Billed Energy, ReSidentIal 1,532,325 818394 705,834 507,394 398541 3,962,488
CommercIal Output (billings) (ksom) Total 409,594 166,713 203,422 147708 176,986 1,104,423

CommercIal Output, ReSIdential 119 120 55,128 39,850 28,257 31,146 273,500

Sales (receIpts), Total 389,114 158377 193,251 140,322 168,137 1,049201
Sales, Barter and Mutual Payments 293,152 96,318 160,472 11I777 112,744 774,462
Sales, Cash 95,962 62,060 32779 28,545 55,393 274,739

Sales, ReSIdential 113,164 52,372 37857 26,844 29588 259,825
Sales as Percentage of CO 9500% 9500% 9500% 9500% 9S 00% 9500%

ReSIdential Sales as % of ReSIdentIal CO 9500% 9500% 9500% 9500% 9S 00% 9500%

Average Tanff (COjbllled energy), Total 012404 010307 009311 o10553 014527 011360
Average Tanff, Resldent181 007774 006736 005646 005569 007815 006902

Cost of CO 209958 131,219 135018 105,124 73,091 654,409
Cost of CO for generatIOn 118649 58,830 79,250 50,289 44 482 351,500
Cost of CO for transmIssIon and dlstnbutlon 91,308 72,390 55,767 54,835 28,609 302,909

Cost of CO per kWh bIlled energy 006358 008113 006180 007511 005999 006731

Used Energy (K kwh) (Total-TeCh Losses) 3,378,936 I 655016 2,235,464 1,432,200 1,246696 9,948,312

B
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Severelectro Vostokenergo Oshelecktro J-A Elektro Blshkekelektro Total

Cost of CO per kwh used energy 006214 007929 006040 007340 005863 006578

Avg reahzed tanff (sales/used energy) o11516 009570 008645 009798 013487 010547
Used Energy, Residential 1,609,119 856,008 756,640 539944 426,875 4,188,586
Avg reahzed residential tanff 007033 006118 005003 004972 006931 006203

Barter and Mutual Payments as % of sales 7534% 6082% 8304% 7966% 6705% 7381%
Increase In res avg reahzed tar over base case 35 30 19 20 16 25
Billed res energy as % of total bIlled energy 4640% 5060% 3231% 3625% 3271% 4076%

ReSidential CO as % of total CO 2908% 3307% 1959% 1913% 1760% 2476%

ReSidential sales as % of total sales 2908% 3307% 1959% 1913% 1760% 2476%

Profit, per kwh billed, as calculated by KE 006046 002195 003131 003042 008527 004629
Operating Income (receipts-cost of CO) 005302 001641 002605 002458 007624 003968

per kwh used
Profit, res per kwh bIlled, as calculated by KE 001416 -001377 -000534 -001942 001816 000171
Operatmg Income, res , per kwh used 000819 -001810 -001036 -002368 001069 -000375

Actual 1996 data used for assumptions
BIlled Energy (K kwh), Total 2,023,918 1,283,254 1 411 354 1036427 998,634 6,753,586

BIlled Energy, ReSidential 939,178 649,318 455,990 375,720 326,665 2,746,871
Average Tanff (CO/bJlled energy), Total 012404 010307 009311 010553 014527 011389
Average Tanff, ReSidential 007774 006736 005646 005569 007815 006879
Sales as Percentage of CO (not used) 7959% 7821% 7911% 7811% 9713% 8237%
ReSidential sales as % of total sales 1635% 1439% 1698% 1405% 1333% IS 15%
Barter and Mutual Payments as % of sales 7534% 6082% 8304% 7966% 6705% 7297%
Cash as % of sales 2466% 3918% 1696% 2034% 3295% 2703%
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-------------------
Energy Usage and Billed and Paid Revenues by Customer Class, for Fmanclal AnalysIs

Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketmg department
Base case Actual 1996 data

Severelectro Vostokenergo Oshelecktro J-A Elektro Blshkekelektro Total
Transmllled through Network 8933,700 1,910 000 2,573,000 2,168,700 2133000 17,718,400
Released to Network 3839,700 1,880,700 2,540,300 I 627,500 1,416,700 11,304900
Actual Losses (K kwh) I 815,800 597,500 1,128,900 591,100 418,100 4,551,400

Techmcal Losses (K kwh) 807,600 465,200 422900 416,800 168,600 2,281,100
Commercial Losses (K kwh) 1,008,200 132,300 706,000 174,300 249,500 2,270300

Actual Losses (as % of transnutted) 2033% 3128% 4387% 2726% 1960% 2569%
Techmcal Losses (as % of transnulled) 904% 2436% 1644% 1922% 790% 1287%
CommercIal Losses (as % of released) 2626% 703% 2779% 1071% 1761% 2008%
Actual Losses (as % of released) 4729% 3177% 4444% 3632% 2951% 4026%
BIlled Energy (K kwh), Total 2,023,918 1,283,254 1,411,354 1,036,427 998,634 6,753,586

BIlled Energy, Resldenttal 939,178 649318 455,990 375,720 326,665 2,746,871
Commercial Output (blllmgs) (ksom), Total 251,045 132 271 131,417 109,376 145,067 769,175

Commercial Output, ReSIdentIal 73,010 43,739 25,744 20,924 25,529 188,945

Sales (receIpts), Total 199,801 103,454 103,967 85,432 140,907 633,561
Sales, Barter and Mutual Payments 150,527 62,916 86,332 68,053 94,485 462,312
Sales, Cash 49,274 40538 17,635 17,379 46422 171,249

Sales, ReSIdentIal 32,662 14,889 17,652 12,000 18,787 95,989
Sales as Percentage of CO 7959% 7821% 7911% 7811% 9713% 8237%

ReSIdentIal Sales as 96 of ReSIdentIal CO 4474% 3404% 6857% 5735% 7359% 5080%

Average TantT (CO/btlled energy), Total 012404 010307 009311 010553 014527 o11389
Average TantT, ReSIdentIal 007774 006736 005646 005569 007815 006879

Cost of CO 209,958 131,219 135,018 105,124 73,091 654,409
Cost of CO for generation 118,649 58830 79,250 50,289 44,482 351,500
Cost of CO for transmISSIon and dlStnbutlon 91,308 72,390 55,767 54835 28,609 302,909

Cost of CO per kWh bIlled energy 010374 010225 009567 o10143 007319 009690

Used Energy (K kwh) (fotal-Tech Losses) 3,032,100 1,415,500 2,117,400 1,210,700 1,248,100 9,023,800
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Severelectro Vostokenergo Oshelecktro J-A Elektro Blshkekelektro Total
Cost of CO per kwh used energy 006924 009270 006377 008683 005856 007252

Avg realized tantr (sales/used energy) 006590 007309 004910 007056 011290 007021
Used Energy, ReSidential 1,620,702 719,844 685,840 476,603 426,790 3,929,778
Avg reahzed residential tanff 002015 002068 002574 002518 004402 002443

Barter and Mutual Payments as %of sales 7534% 6082% 8304% 7966% 6705% 7297%

Bdlcd res energy as % of total bdled energy 4640% 5060% 3231% 3625% 3271% 4067%

Residential CO as % of total CO 2908% 3307% 1959% 1913% 1760% 2456%

Residential sales as %oftotal sales 1635% 1439% 1698% 1405% 1333% 1515%

Profit, per kwh billed, as calculated by KE 002030 000082 -000255 000410 007207 001699
Operatmg mcome (receipts-cost of CO) -000335 -001961 -001466 -001626 005433 -000231

per kwh used
Profit, res per kwh billed, as calculated by KE -002600 -003489 -003921 -004574 000496 -002811
Operating Income, res , per kwh used -004909 -007202 -003803 -006165 -001454 -004809
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------------ -------
Energy Usage and Billed and Paid Revenues by Customer Class, for Fmanclal AnalysIs

Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketmg department
All commercial losses attributed to reSidential customers

Base case Actual 1996 data

Severelectro Vostokenergo Oshelecktro J-A Elektro BIshkekelektro Total
TransmItted through Network 8933700 I 910 000 2573000 2 168,700 2,133,000 17,718,400
Released to Network 3,839700 1880700 2,540300 I 627500 1,416,700 11,304,900
Actual Losses (K kwh) 1,815,800 597,500 1,128,900 591 100 418,100 4,551,400

Techmcal Losses (K kwh) 807,600 465,200 422,900 416,800 168,600 2,281,100
CommercIal Losses (K kwh) 1,008,200 132,300 706,000 174,300 249,500 2,270,300

Actual Losses (as % of transmitted) 2033% 3128% 4387% 2726% 1960% 2569%
Techmcal Losses (as % of tranSmitted) 904% 2436% 1644% 1922% 790% 1287%
Commercial Losses (as % of released) 2626% 703% 2779% 1071% 1761% 2008%
Actual Losses (as % of released) 4729% 3177% 4444% 3632% 2951% 4026%
BIlled Energy (K kwh), Total 2,023,918 1,283,254 1,411,354 1,036,427 998,634 6,753,586

BIlled Energy, ReSIdentIal 939,178 649,318 455,990 375,720 326,665 2,746,871
CommerCial Output (bIllIngs) (ksom), Total 251,045 132,271 131417 109,376 145,067 769,175

CommercIal Output, ReSIdentIal 73010 43739 25744 20924 25529 188,945

Sales (receIpts), Total 199,801 103,454 103,967 85,432 140,907 633,561
Sales Barter and Mutual Payments 150,527 62,916 86,332 68,053 94,485 462,312
Sales Cash 49,274 40,538 17,635 17,379 46,422 171,249

Sales, ReSidential 32662 14889 17652 12000 18,787 95,989
Sales as Percentage of CO 7959% 7821% 7911% 7811% 9713% 8237%

ReSidentIal Sales as % of ResIdential CO 4474% 3404% 6857% 5735% 7359% 5080%

Average Tanff (CO/bdled energy), Total 012404 010307 009311 o10553 014527 011389
Average Tanff, ReSidentIal 007774 006736 005646 005569 007815 006879

Cost of CO 209,958 131,219 135,018 105,124 73,091 654,409
Cost of CO for generation 118,649 58,830 79,250 50,289 44,482 351,500
Cost of CO for transmission and dlstnbutIon 91,308 72 390 55767 54,835 28609 302,909

Cost of CO per kWh billed energy 010374 010225 009567 o10143 007319 009690

Used Energy (K kwh) (Total-Tech Losses) 3,032,100 1,415,500 2,117,400 1,210,700 1,248,100 9,023,800
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Severelectro Vostokenergo Oshelecktro J-A Elektro Blshkekelektro Total

Cost of CO per kwh used energy 006924 009270 006377 008683 005856 007252

Avg realIZed tanfT (sales/used energy) 006590 007309 004910 007056 011290 007021
Used Energy, ResldentJaI I 947,378 781,618 1,161,990 550,020 576,165 5,017,171
Avg realIZed residential tanfT 001677 001905 001519 002182 003261 001913

Barter and Mutual Payments as % of sales 7534% 6082% 8304% 7966% 6705% 7297%

Billed res energy as % of total billed energy 4640% 5060% 3231% 3625% 3271% 4067%

Residential CO as % of total CO 2908% 3307% 1959% 1913% 1760% 2456%

Residential sales as % of total sales 1635% 1439% 1698% 1405% 1333% IS 15%

Profit, per kwh billed, as calculated by KE 002030 000082 -000255 000410 007207 001699
Operatmg mcome (receipts-cost of CO) -000335 -001961 -001466 -001626 005433 -000231

per kwh used
Profit, res per kwh bIlled, as calculated by KE -002600 -003489 -003921 -004574 000496 -002811
Operatmg mcome, res • per kwh used -005247 -007365 -004857 -006501 -002596 -005339

n
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Energy Usage and Billed and Paid Revenues by Customer Class, for Fmanclal AnalysIs Based on actual 1996 data, and assumptions
Energy released to network IS not Identical to KE data In SEA model It IS from report provided by marketlDg department

(a) Base case as presented ID 12/97 Commercial losses apportIOned between residential and non-residential customers.
(b) Base case revised. All commercial losses attributed to residential customers
(c) Commercial case As ID (b), with commercial losses at 2%, techmcallosses at 12%, and collections at 95% ofbtlhngs

Severelectro Vostokenergo Oshelecktro J-A Elektro Bishkekelektro Total

Average tanff, total (as calculated by KE)
(a) Base case o12404 010307 o09311 010553 014527 011389
(b) ReVISed base case o12404 010307 o09311 010553 014527 011389
(c) CommercIal case o12404 010307 o09311 010553 014527 011360

ReSIdentIal average tanff (as calculated by KE)
(a) Base case 007774 006736 005646 005569 007815 006879
(b) ReVISed base case 007774 006736 005646 005569 007815 006879
(c) Commercial case 007774 006736 005646 005569 007815 006902

Average reabzed tantt, total (sales/used energy)
(a) Base case 006590 007309 004910 007056 011290 007021
(b) ReVISed base case 006590 007309 004910 007056 011290 007021
(c) Commercial case o11516 009570 008645 009798 013487 010547

Average reabzed tanff, res (sales/used energy)
(a) Base case 002015 002068 002574 002518 004402 002443
(b) ReVISed base case oOl677 001905 001519 002182 003261 001913
(c) Commercial case 007033 o06118 005003 004972 006931 006203
(d) PrevIous commercial case 004057 002722 004543 003796 005497 003979

E
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AI'/A/EX 3

Energy Usage and Billed and Paid Revenues by Customer Class, for Fananclal AnalysIs Commercial assumptions
Energy released to network IS not Identical to KE data an SEA model It IS from report provided by marketang department

Tech losses
Comm losses

1200% Sales as % of CO
200%

9500%

ChuDC Bishkek DC Osh DC Jala-Abad DC Issyk-Kul DC Naryn DC Kemm DC Talas DC Total Electnc

Transnutted through Network
Released to Network
Actual Losses (K kwh)

Techmcal Losses (K kwh)
CommercIal Losses (K kwh)

Actual Losses (as %of transnutted)
Techmcal Losses (as %of released)
Commercial Losses (as % of released)
Actual Losses (as %of released)
BIlled Energy (K kwh), Total

BIlled Energy, ResIdentIal
CommercIal Output (btllmgs) (ksom), Total

CommercIal Output, ReSIdentIal

Sales (receIpts), Total
Sales, Barter and Mutual Payments
Sales, Cash

Sales, ResIdentIal
Sales as Percentage of CO

ReSldentlal Sales as %of ResIdentIal CO

Average Tanff (CO/bllled energy), Total
Average Tanff, Resldentlal

Cost of CO (Kenun mcluded m Chu)
Cost of CO for generatlon
:::ost of CO for transmISSIon and dlstnbutlon

:;ost of CO per kWh btlled energy

~

6,001,200
2,646,500

370,510
317,580
52,930
617%

1200%
200%

1400%
2,275,990
1,067,437

278,043
83,036

264,141
201,219
62,921
39,319
9500%
4735%

012216
007779

179,856
104,300
75,557

010362

2,133,000
1,416,700

198338
170,004
28,334

930%
1200%
200%

1400%
1,218,362

398,541
176,986
31,146

168,137
112,744
55,393
22,417
9500%
7197%

014527
007815

73,091
44,482
28,609

005999

2,573,000
2,540,300

355642
304,836
50,806
13 82%
1200%
200%

1400%
2,184,658

705,834
203,422
39,850

193,251
160,472
32,779
32,811
9500%
8234%

009311
005646

135,018
79,250
55,767

006180

2,168,700
1,627,500

227,850
195,300
32,550
1051%
1200%
200%

1400%
1,399650

507,394
147,708
28257

140,322
111,777
28,545
19,710
9500%
6975%

010553
005569

105,124
50,289
54,835

007511

1,194,900
1,171,700

164,038
140,604
23,434
1373%
1200%
200%

1400%
1,007,662

502,685
110,957
40668

105,409
66,292
39,117
19441
9500%
4780%

011011
008090

69,591
36,923
32668

006906

715,100
709000
99,260
85080
14,180
1388%
1200%
200%

1400%
609,740
315,656
55,809
14,507

53019
29,920
23,099
3,092

9500%
2132%

009153
004596

61,628
21,906
39,722

010107

2,468,000
728,700
102018
87,444
14,574
413%

1200%
200%

1400%
626,682
190,290
91,209
15,365

86,648
67,158
19,490
14,195
950096
923996

014554
008074

010362

464,500
464,500
65030
55,740
9,290

1400%
1200%
200%

1400%
399,470
258878
41,981
19,608

39,882
24,173
15,709
11,968
950096
6104%

010509
007574

30,JOI
14,350
15,751

007535

17,718,400
11,304,900
1,582,686
1,356,588

226,098
893%

1200%
200%

1400%
9,722,214
3,946,715
1,107,276

271,477

1,050,809
773,755
277,054
162,955
949096
6003%

011389
006879

654,409
351,500
302,909

006731

A
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ChuDC Blshkek DC Osh DC Jala-Abad DC Issyk-Kul DC Naryn DC Kemm DC Talas DC Total ElectrIc

Used Energy (K kwh) (Total-Tech Losses) 2,328,920 1246,696 2,235464 1432200 1,031,096 623,920 641,256 408,760 9,948,312

Cost of CO per kwh used energy 006196 005863 006040 007340 006749 009878 006196 007364 006578

Avg reahzed tanff (sales/used energy) 011342 013487 008645 009798 010223 008498 o13512 009757 010563
Used Energy, ReSidentIal 1,092,261 407,810 722,249 519194 514,375 322,997 194,715 264899 4,038,499
Avg realIZed resldent181 tanff 003600 005497 004543 003796 003780 000957 007290 004518 004035

Barter and Mutual Payments as % of sales 7618% 6705% 8304% 7966% 6289% 5643% 77 51% 6061% 7363%

BlIled res energy as % of total billed energy 4690% 3271% 3231% 3625% 4989% 51 77% 3036% 6481% 4059%

Residential CO as % of total CO 2986% 1760% 1959% 1913% 3665% 2599% 1685% 4671% 2452%

Residential sales as % of total sales 1489% 13 33% 1698% 1405% 1844% 583% 1638% 3001% 1551%

Profit, per kwh bIlled as calculated by KE 001854 008527 003131 003042 004105 -000954 004192 002974 004658
Operating Income (receipts-cost of CO) 005146 007624 002605 002458 003474 -001380 007316 002393 003985

per kwh used
Profit, res per kwh bIlled as calculated by KE -002583 001816 -000534 -001942 001184 -005511 -002288 000039 000147
Operating Income, res , per kwh used -002596 -000366 -001497 -003544 -002970 -008920 001094 -002846 -002543

Actual 1996 data used for assumptions
BlIled Energy (K kwh), Total 1,362,895 998,634 1,411,354 1,036427 797,231 486,022 372,806 288,218 6,753,586

Billed Energy, Resldent181 639,197 326665 455,990 375720 397,709 251,609 113,201 186,781 2,746,871
Average Tanff (CO/bIlled energy), Total 012216 014527 009311 o10553 011011 009153 014554 010509 011389
Average Tanff, ResidentIal 007779 007815 005646 005569 008090 004596 008074 007574 006879
Sales as Percentage of CO (not used) 8339% 9713% 7911% 7811% 7998% 7472% 8520% 4864% 8237%
Residential sales as % of total sales 1489% 1333% 1698% 1405% 1844% 583% 1638% 3001% 1515%
Barter and Mutual Payments as % ofsales 7618% 6705% 8304% 7966% 6289% 5643% 77 51% 6061% 7297%
Cash as % of sales 2382% 3295% 1696% 2034% 3711% 435796 2249% 3939%
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Energy Usage and Billed and Paid Revenues by Customer Class, for Fmanclal AnalysIs

Energy released to network IS not Identical to KE data m SEA model. It IS from report provided by marketmg department

Tech losses 1200% Sales as % of CO 9500%
Comm losses 200%

Severelectro Vostokenergo Oshclecktro J-A Elektro Bishkekelektro Total

Transmitted through Network 8,933,700 1910000 2,573000 2,168700 2,133,000 17,718,400
Released to Network 3839,700 I 880700 2,540,300 1,627,500 1,416,700 11,304,900
Actual Losses (K kwh) 537558 263,298 355,642 227,850 198,338 1,582686

Technical Losses (K kwh) 460,764 225,684 304,836 195300 170,004 1,356,588
Commercial Losses (K kwh) 76,794 37,614 50806 32,550 28,334 226,098

Actual Losses (as % of translIlltted) 602% 1379% 1382% 10 51% 930% 893%
Technical Losses (as % of transmitted) 1200% 1200% 1200% 1200% 1200% 1200%
Commercial Losses (as % of released) 200% 200% 200% 200% 200% 200%
Actual Losses (as % of released) 1400% 1400% 1400% 1400% 1400% 1400%
Billed Energy (K kwh), Total 3,302142 1,617,402 2,184,658 1,399,650 1218362 9,722214

Billed Energy Residential I 532325 818,394 705,834 507,394 398541 3,962,488
Commercial Output (billings) (ksom), Total 409594 166,713 203,422 147,708 176986 1,104423

Commercial Output, Residential 119120 55,128 39,850 28,257 31 146 273,500

Sales (receipts), Total 389 114 158,377 193,251 140,322 168,137 1,049,201
Sales, Barter and Mutual Payments 293,152 96,318 160,472 111,777 112,744 774462
Sales Cash 95,962 62,060 32,779 28,545 55,393 274,739

Sales, Residential 63,609 22,793 32,811 19,710 22,417 161,341
Sales as Percentage of CO 9500% 9500% 9500% 9500% 9500% 9500%

ReSidential Sales as % of Residential CO 5340% 4135% 8234% 6975% 7197% 5899%

Average TanfT (CO/billed energy), Total o12404 010307 009311 010553 014527 011360
Average TanfT, Residential 007774 006736 005646 005569 007815 006902

Cost of CO 209,958 131 219 135,018 105,124 73,091 654,409
Cost of CO for generation 118649 58,830 79250 50289 44,482 351,500
Cost of CO for transffilSSlon and dlstnbutlon 91,308 72,390 55,767 54835 28,609 302,909

Cost of CO per kWh billed energy 006358 008113 006180 007511 005999 006731

B
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Severelectro Vostokenergo Oshelecktro I-A Elektro Blshkekelektro Total

Used Energy (K kwh) (Total-Tech Losses) 3378936 1,655,016 2,235,464 1432200 1246696 9,948,312

Cost of CO per kwh used energy 006214 007929 006040 007340 005863 006578

Avg reahzed tanff (sales/used energy) 011516 009570 008645 009798 013487 010547
Used Energy, ResIdential 1567,960 837,427 722249 519194 407,810 4,054,639
Avg realIZed resIdentIal tanff 004057 002722 004543 003796 005497 003979

Barter and Mutual Payments as % of sales 7534% 6082% 8304% 7966% 6705% 73 81%
2013017609 I 315939713 1765072681 1507763664 1248784272 1629059566

Billed res energy as % of total bIlled energy 4640% 5060% 3231% 3625% 3271% 4076%

ResIdentIal CO as % of total CO 2908% 3307% 1959% 1913% 1760% 2476%

ResIdentIal sales as % of total sales 1635% 1439% 1698% 1405% 1333% IS 38%

Profit, per kwh bIlled, as calculated by KE 006046 002195 003131 003042 008527 004629
Operatmg Income (receIpts-cost of CO) 005302 001641 002605 002458 007624 003968

per kwh used
Profit res per kwh bIlled, as calculated by KE 001416 -001377 -000534 -001942 001816 000171
Operatmg mcome, res, per kwh used -002157 -005207 -001497 -003544 -000366 -002599

Actua11996 data used for assumptIons
BIlled Energy (K kwh), Total 2,023918 1,283,254 I 411,354 1,036,427 998,634 6,753,586

Billed Energy, ReSIdentIal 939,178 649318 455,990 375,720 326665 2,746,871
Average TanfT (CO/billed energy), Total 012404 010307 009311 o10553 014527 011389
Average Tanff ReSIdentIal 007774 006736 005646 005569 007815 006879
Sales as Percentage of CO (not used) 7959% 7821% 7911% 7811% 9713% 8237%
ReSidentIal sales as % of total sales 1635% 1439% 1698% 1405% 1333% 1515%
Barter and Mutual Payments as % of sales 7534% 6082% 8304% 7966% 6705% 7297%
Cash as % ofsales 2466% 3918% 1696% 2034% 329596 2703%
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Energy Usage and Billed and Paid Revenues by Customer Class, for Fmanclal AnalysIs
Energy released to network IS not Identical to KE data m SEA model It IS from report provided by marketmg department

Base case Actual 1996 data

Severelectro Vostokenergo Oshelecktro J-A Elektro Blshkekelektro Total

Transmitted through Network 8933,700 1,910000 2,573,000 2 168,700 2,133,000 17,718,400
Released to Network 3,839,700 1,880,700 2,540,300 1627500 1,416,700 11 304,900
Actual Losses (K kwh) 1 815800 597,500 1 128900 591 100 418,100 4551,400

Techmcal Losses (K kwh) 807600 465,200 422900 416,800 168,600 2281,100
Commercial Losses (K kwh) 1,008,200 132,300 706000 174,300 249,500 2,270300

Actual Losses (as % of transmitted) 2033% 3128% 4387% 2726% 1960% 2569%
Techmcal Losses (as % of transrrntted) 904% 2436% 1644% 1922% 790% 1287%
CommerCial Losses (as % of released) 2626% 703% 2779% 1071% 1761% 2008%
Actual Losses (as % of released) 4729% 3177% 4444% 3632% 2951% 4026%
Billed Energy (K kwh), Total 2023,918 1,283,254 1,411,354 1,036,427 998,634 6,753,586

Billed Energy, ReSidential 939,178 649,318 455,990 375,720 326,665 2,746,871
Commercial Output (bllhngs) (ksom), Total 251,045 132,271 131,417 109,376 145,067 769,175

Commercial Output, ReSidential 73,010 43739 25,744 20,924 25,529 188,945

Sales (receipts), Total 199,801 103,454 103967 85,432 140,907 633,561
Sales, Barter and Mutual Payments 150527 62,916 86332 68,053 94,485 462,312
Sales, Cash 49,274 40,538 17635 17,379 46,422 171,249

Sales, Residential 32662 14,889 17,652 12,000 18,787 95,989
Sales as Percentage of CO 7959% 7821% 7911% 7811% 9713% 8237%

ReSidential Sales as % of Residential CO 4474% 3404% 6857% 5735% 7359% 5080%

Average Tanff (CO/btlled energy), Total 012404 010307 009311 010553 014527 011389
Average Tanff, Residential 007774 006736 005646 005569 007815 006879

Cost of CO 209,958 131,219 135,018 105,124 73,091 654,409
Cost of CO for generation 118,649 58,830 79,250 50,289 44,482 351500
Cost of CO for transmtSSlon and dlStnbulIon 91,308 72 390 55,767 54835 28,609 302,909

Cost of CO per kWh btlled energy 010374 010225 009567 010143 007319 009690

Used Energy (K kwh) (Total-Tech Losses) 3,032,100 1,415500 2,117,400 1,210,700 1,248,100 9,023,800

c
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Severelectro Vostokenergo Oshelecktro J-A Elektro Blshkekelektro Total

Cost of CO per kwh used energy 006924 009270 006377 008683 005856 007252

Avg reahzed tanff (sales/used energy) 006590 007309 004910 007056 011290 007021
Used Energy Residential 1,620,702 719844 685840 476,603 426,790 3,929,778
Avg reahzed resIdential tanff 002015 002068 002574 002518 004402 002443

Barter and Mutual Payments as % of sales 7534% 6082% 8304% 7966% 6705% 7297%

BJlled res energy as % of total bJ1led energy 4640% 5060% 3231% 3625% 3271% 4067%

ResIdentIal CO as % of total CO 2908% 3307% 1959% 1913% 1760% 2456%

Residential sales as % of total sales 1635% 1439% 1698% 1405% 13 33% 1515%

Profit, per kwh bJlled, as calculated by KE 002030 000082 -000255 000410 007207 001699
OperatIng mcome (receIpts-cost of CO) -000335 ( -001961 -001466 -001626 005433 -000231

per kwh used
Profit, res per kwh bIlled, as calculated by KE -002600 -003489 -003921 -004574 000496 -002811
Operatmg Income, res , per kwh used -004909 -007202 -003803 -006165 -001454 -004809
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Appended to the model IS a table dISplaYing customers by customer class,

mcludmg the dIScount categones of reSIdential customers

The model mcludes 5 sheets On the first sheet, the ongmal eight dlStnbutlon

compames are shown separately On the second and thIrd sheets, Chu, Kemm, and Talas

are combmed mto Severenergo On the fourth sheet, Issyk-Kul and Naryn are combmed

Lmda Kalver

PrelrnnnaIY version of USAID/Hagler Bailly TechnIcal and
Fmanclal Model of Kyrgyzenergo, 1996 results

MEMO

December 18, 1997

Mr Arstand
State Energy Agency

Joellyn Murphy
AvtandI1 Kalmanbetov

DescnptlOn of model
The format of the USAID/Hagler Bailly model follows that of the report,

Techmcal and Economzc IndIces and Fmanczal Results of Kyrgyzenergo as of 1996 ("KE
IndIces") The data used m the model came from Kyrgyzenergo WIth the exceptIOn of

the cost data, the data were taken and/or calculated from reports proVided by MISS

Iftrnenka, Head of the Marketmg Department These reports are the only source that I

am aware of for detailed data about reSIdential customers Smce the Marketmg

Department provided no cost data, the cost data were taken from "KE Indices", whIch, I

understand, IS the source of data for the State Energy Agency's fmanctal model SEA's

data on energy are stmtlar, but not Identical, to the data I have used Although I would

prefer to be completely consIstent With the SEA model, I felt that I could make the most
effective use of the resIdential data by employmg billmg and sales data (I e , energy-related
data) from the same marketmg reports that Yielded the customer data

The accompanymg dISkette contams the techmcal and fmancial model developed

by USAIDjHagler Bailly m conjUnctIon With the State Energy Agency and the State

Property Fund Our mtentIOn IS to augment the SEA model wIth several calculated values

that we thInk are Important m representmg the finanCial health of the dJStnbutlon

compames and of Kyrgyzenergo overall OtherwISe, we have attempted to repltcate SEA's

results Because of some dIfferences m our sources of data, as explamed below, the output

of our model will dIffer sltghtly, but thIS IS not to be mterpreted as a dIsagreement With

SEA m any sense Rather, such slIght dIScrepancies are necessaIY to mamtam the

mathematIcal consIStency of our computatIons
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mto Vostokenergo The fIfth sheet presents the results organlZed by the fIve dIstnbutlon

compames that will eXiSt m 1998

Calculatlons mtroduced In the USAID/Hagler Badly model

Average tanff
Kyrgyzenergo calculates the average tanff (tylyn per kWh) as the ratio of billed

revenues to the correspondmg billed energy Both the numerator and the denommator are
rmsleadmg mdlcators for two reasons FlI'St, much of the billed revenues are not collected,
therefore, they do not contnbute to covenng the company's costs Second, the energy

used by customers mcludes a great deal of electnclty that is not reported and, therefore,

not billed TIns electnclty is mcluded m estimated losses, under the headmg, "commercIal
losses" Any realIstIC estlffiate of total costs must mclude the cost of prodUCIng the
electnclty lost as well as the electnclty billed

At the present time, we are mvestIgatmg the billmg and collectIon system, to try to
mcrease the amount of used energy that is paid for, as well as the Accounts Receivable,
to try to characteme (e g, by usage, customer class, etc) the bills that are not paId
Subsequently to the completion of such study, we can refine the defmltion of average
tanff to mclude a set of estlffiates, some of WhICh reflect a portIon of accounts receIvable,
namely, those revenues that can reahstically be expected

As a first step, we have mtroduced the "average tanff based upon sales and used
energy" Thl8 18 calculated as the ratio of electnclty sales (1 e , revenue collected) to "used
energy", defmed as bl1led energy plus the commercIal losses Used energy 1S the energy
produced for potential sale, whose cost must be covered by the revenues collected For
each dl8tnbutlon company, the average tanff based upon sales and used energy 18

slgIllficantly lower than the average tanff calculated by Kyrgyzenergo, usually half or less

The reSidential average tanff 18 calculated m the same way, based upon the billmgs
and the billed energy for reSIdential customers The reSIdential "average tanff based upon
sales and used energy" 1S, hkew1Se, calculated from the sales and used energy for
reSIdential customers

Sales

It appears that Kyrgyzenergo uses the term "sales" to denote eIther commercIal
output (billed revenues) or revenue receIved Because of the great dl8panty between
commerCial output and revenue receiVed, USAID/Hagler Bailly has adopted the latter
defIDltion and uses the term "sales" to refer exclUSively to revenue receIved

The SEA model does not appear to analyze sales, m thiS sense of the word We
beheve that It sales are an lffiportant mdlcator of fInancial health, therefore, we were
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Profit

CalculatiOns m the USAID/Hagler Bailly model employmg sales data mclude

pleased to receive detal1ed sales data from the Marketmg Department

o Sales, barter, as a percentage of total sales Barter accounts for more than
half of every company's sales

5hbseamod doc3

The use of "urnt" profitabilIty is merely an expository deVIce Profitability occurs If,
and only IT, the total revenue covers the total costs Our recalculation does not change the
total costs, It does change the total revenue used m determmmg profit The hmItatlon of
Kyrgyzenergo's calculatIOns lIes m the fact that, even when the offiCial tanff mtes cover
the cost of one kWh, many kWh are used but not paid for, and, therefore, the company

Kyrgyzenergo expresses profit per urnt of billed energy It compares the avemge
tanff (based upon billed revenues) to the (total) cost of genemtlon, tmnsffilSSlon, and
dlStnbution expressed per bl1led kWh Correspondmgly, we have mtroduced the
calculation profit per kWh of used energy Tlus calculation lowers the perceived cost per
urnt, but, ill all cases, by less than the recalculated avemge tanff lowers the revenue per
urnt

o Residential sales as a percentage of residential CO For each dlStnoutlon
company, this percentage IS sIgIUficantly lower than for the company
overall, showmg that It IS harder to collect revenues from reSidentIal
customers than from mdustnal and commercial customers 11us seems
surpnsmg, because some of reSidential energy usage is self-reported and
would appear to have greater potential to be underreported than to be
reported and unpaid

o Sales as a percentage of CO Tlus represents the ability of the company to

collect Its billed revenues The values range from a low of 49% for Talas to

a lugh of 97% for BiShkek DC

Kyrgyzenergo calculates the profit of each company by companng the billed
revenues to the total (opemtmg) costs, by thiS measure It asserts that every dlStnbutlon
company except Naryn and Osh is makIng a profit By Western standards, however, only
the paid revenues (I e , sales) count toward profitabl1lty By thIS standard, only BiShkek
and Issyk-Kul are profitable

We expect that the present mvestigatlons of billmg and collectIOns will clanfy
some of the ISSUes concernmg sales
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IS not, m fact, "profitable", m contrast to what Kyrgyzenergo's calculatlOns show
Furthermore, the tanffs do not cover all the costs, and, therefore, the compames are not
profitable m the sense of earnmg enough money to stay m busmess, sustam seIVlce levels,

and mamtam their phYSical assets

ConcluslODS
The analysIS dIScussed m thIs memorandum shows that most of the dlstnbution

compames are not now profitable at current tanff levels However, when the model's
assumptions are vaned to reflect decreased losses and/or mcreased ability to collect billed
revenue, the compames show a profit at current tanff levels

At the present tIme, we have not undertaken an InvestIgatIon of costs

We look forward to expandmg the model to analyze projections for 1998 and
1999 The SEA model proVIdes a considerable portIon of the data we WIll reqUIre We are
attemptIng to obtam projectiOns of the energy dehvered to each dIStnbution company,
mcludmg not only the energy released to Its own network but also the energy supphed for
transIt We are requestmg the assIStance of the marketmg department m obtammg thIs and
addItIonal data

The model IS m the fIle HBFINMOD WK3, a LOTUS me that can also be used

mEXCEL 1
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Advantages

o If the sImplIfymg assumptIon IS made that demand for energy IS constant

Eventual reportmg format
Ponn Flow chart of costs and revenues, based on a chart prepared by Hagler Bailly on
Amencan Electnc Power's revenue stream ThIS chart shows the costs that enter mto the
revenue requIrements, the average tanff, and the abilIty of the tanff to cover the financIal
needs of the company

MEMO

October 21, 1997

Joellyn Murphy
Avtandtl Kalmenbetov

Lmda Kalver

Techrucal and Fmancial Model of Kyrgyzenergo

Weaknesses

o The model does not mclude operatIonal data
o The model does not take account of the mIX withm the reSIdentIal

customer class, nor of dIscounts
o I thInk the model IS overcomplIcated

SEA Model
Form of model Flow chart of transactIons between agents, mcludmg all entItles of
Kyrgyzenergo, banks, and customers
Strengths

o ThIS model IdentIfies the agents who are dIrectly and mdIrectly responsIble
for the profitabilIty of Kyrgyzenergo If a model of thIS form were properly
developed, It would enable the management of each entIty to determme
the dIrections m WhICh to focus attentIOn

o The model explIcItly takes account of exports and Imports

o The model explIcItly takes account of large mdustnal customers

introductIon
My assIgnment for USAID/Hagler Bailly, as ongmally specIfied, was to develop a

fmancial model of Kyrgyzenergo The purpose of the model was to encourage ParlIament

to adopt the proposed program of pnvatxzation The model was mtended to demonstrate

that the dIStnbution comparues of Kyrgyzenergo will be profitable when they are

pnvatlZed
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(rather than a functIon of pnce), the operatmg costs are lIkeWISe constant

In thIS case, the costs (other than purchased power - see below) can be

taken drrectly from the company's records
o In thIS case, alternatIve proposed tanffs can be evaluated for theIr effect on

operatmg mcome, abl1Ity to cover the company's fIxed charges, and the

resultmg return on mvestment
o The return on mvestment and/or the dlVldend can be prespecified and the

tanff estImated from the revenue reqUIrement and the need to cover the

fIxed charges Tanffs can be compared under alternatIve assumptions about
fInanclallosses and delmquent payments

o In Kyrgyzenergo's accountmg system, the operatmg costs of the
dIStnbution companIes mcludes the average productIon cost of the power

delIvered to Its network After pnvatIZatIon, m order to obtam power from

Kyrgyzenergo, the dIstnbutIOn companIes wIll have to pay a pnce above

the cost of generatIon (1 e , the wholesale tanfi) The form of thIS model

readIly allows the evaluatIOn of alternatIve wholesale tanffs

o Smce thIS model calculates profIts as the dIfference between revenues and

costs (m contrast to Kyrgyzenergo's calculatIon, WhICh IS the dIfference

between bIllmgs and costs), Improvements m the metenng and collectIon

processes will be reflected m the results

Reasons for takmg a dIfferent approach
The "model" must be more than a one-tIme finanCial report If It IS to be a useful

to to Kyrgyzenergo management, the SEA, and the SPF m presentmg and defendIng the

Government's PnvatIZatIon Program to ParlIament, and to potentIal mvestors We

assumed that Kyrgyzenergo presented data that was senously flawed, and that If we

cleaned up the data we would produce more meanIngful results (For example, we

ongmally thought that theIr reported depreCIatIon Included expenses for maIntenance and

repaIr as well as the amortIZatIon of capItal, however, thIS appears not to be so ) On the

other hand, we also felt sure that accurate reportmg would show that the dIStnbution

compames other than Bishkek DC were hIghly unprofitable (Under the rougher methods

of estimatIon descnbed below, we have mdeed demonstrated that)

Therefore, the ImtIal assIgnment could be mterpreted as "PotentIal Investors will

never belIeve Kyrgyzenergo's fIgures showmg that all the dIStnbutlon compames except

Naryn DC are profitable (for good reasons, as dIScussed below) Therefore,

USAID/Hagler BaIlly should develop an Independent model showmg therr profit

potentIal, under current condItIons and under alternatIve scenanos and assumptIOns

As I learned about, accumulated, and made my own calculatIOns WIth

Kyrgyzenergo's data, I came to belIeve that a hybnd techmcal and finanCial analytical
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Other reasons supportmg a hybnd model mclude

We are deslgmng a tanff that IS umfonn throughout the country for each customer class We are
domg so to conform to the tanff pohcy but, as you know, It IS also my profeSSional opinIon that thIS
IS a completely acceptable alternatIve

Focus of mvestigatIOns

The preVIOUS sectIon descnbes the use of the model by Government deCISIon

makers, by Kyrgyzenergo managers, and by potential mvestors who will be able to

slTIlUlate theIr own operatIOn of the company By contrast, the bulk of our mternal

analysIS should concern customers, tanffs, and revenues of Kyrgyzenergo

Defimtlon ofprofit

We have analyzed some of the concepts used by Kyrgyzenergo m theIr finanCial

reportmg, and we will explam them when we document the model Our first, and most

stnkIng result, concerned profitabIlIty Kyrgyzenergo calculates profits as the dIfference

between bl1led revenues and costs Under thIS defimtIOn, all the dIstnbution comparnes

Skytfmod doc3

o We cannot tell whether Kyrgyzenergo IS reportmg Its total cost data

accurately, but (companng a vanety of sources) It appears to report them

consIStently It IS my understandmg that Pnce Waterhouse IS audItmg the

company and modenuzmg Its accountmg methods We should certamly

mcorporate theIr results m later refmements of the model, but we should

not attempt to duphcate thelf efforts

o We do not now need highly detal1ed cost data for rate-settmg, as we are

not developmg tanffs based upon margmal cost but are lookIng at overall
profitability 1

o We do not need highly detalled data for generation, because we are

focusmg on the dIStnbutlon comparnes, WhICh will be the flIst entlties to

be pnvatlZed (Later, when we study the generatmg comparnes we will be

concerned WIth fuel and non-fuel costs When we study the gnd, we w111

also be concerned WIth dIStance-related transmISSIon costs )

o We need data that are suffiCIently dISaggregated to respond to changes m

assumptions of the types mentioned m the preVIOUS paragraph, but we do

not need preCIse accountmg data

model would be of great value to Government officIals, Kyrgyzenergo managers, and

mvestors ThIs IS so because such a model would permit decISIon makers to test

assumptlons about operatlOns, management (mcludmg collection and dISconnectlon

pollCles), pncmg, and other pollcy matters that they would adopt m order to make the

company profitable, rather than merely reflect the pohcles and procedures by which the

company IS currently run
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except Naryn show a profit However, smce most of the dlStnbutIon compames have a
large proportion of therr billmgs m accounts receIvable (mdeed, one company has
accumulated accounts receIvable exceedmg 100% of current bI1lmgs), thIS IS a mISleadmg

figure The correct calculatiOn of profit IS sales (I e , received payment) less costs Under

tlus defimtiOn of profit, only BlShkek DC IS profitable

There are at least four basiC reasons that revenues are so low finanCIal losses (e g ,
through theft of electnclty) account for a sIgmficant percentage of the electnclty dellvered
to the network, many of the reSIdential customers (mc1udmg 100% of the customers of
Naryn DC) receIve substantIal dIScounts, much of the revenue that IS bI1led ("commercIal
output") IS not collected, and delInquent customers are rarely dISconnected (or, If they
are, may be illegally reconnected) AddItIonally, metenng of electnclty IS sporadIC and
unrehable Through a combmation of management deCISIOns and government
mterventlon, the SItuatIon can be greatly Improved The model allows the user to evaluate
alternative polICies concernmg the first three of the above reasons For example, the user
can estImate the Impact of reducmg losses, reducmg and/or restructunng the dIScounts, or
adoptmg an aggressive program of collectIon By Imposmg a few additiOnal assumptiOns,

the user can also evaluate more complex scenanos, such as the effect of a change m the

customer mIX, or the wnte-off of a portion of accounts receivable as bad debt

Transfer payments for electriCity from Kyrgyzenergo

In Kyrgyzenergo's accountmg system, the operatmg costs of each dlStnbutlon
company mcludes the cost of generation of the energy delIvered to Its network ThIS IS
evaluated at 0309 som, WhICh IS the average generatIOn cost for Kyrgyzenergo After

pnvatIZatlon (but before the development of competitIon m generation), the cost of

energy will be equal to a regulated wholesale tanff, which wI11 necessaruy be higher than

the cost of production The user wI11 be able to evaluate the effect of alternatIve wholesale
tanffs on each company's profitabIlIty and return on Investment The model can also
accommodate tanffs that differ by regiOn

The model bemg developed

OvervIew

On behalf of USAIDjHagler BaI1ly, I am developmg a fleXible "workbook" model

m LOTUS 1-2-3 2 At the present stage, It contains two worksheets of mput data, by
operatmg entity, received from Kyrgyzenergo Eventually, It wI11 have a separate
worksheet for each dlStnbutIon company, In whIch the user wI11 be able to mput forecast
values of sIgmficant vanables and see their overall effect At present, however, It can be
used only as a model of a smgle pomt m time, to detenrune the Impact of alternatIve
(current) values of the vanables

2 A workbook IS the three-dimenSIOnal analog of a spreadsheet It COnsists of an mdexed sequence of
spreadsheets (usually called worksheets), whIch are hnked
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I have not yet employed the two data worksheets together to evaluate alternatIves

The other worksheet of mput data contams customer data, by company and

customer class (mcludmg reSidential dIScount classes), received from MISS Ifemenka I

have used thIS worksheet to calculate statIStiCS about customer ffilX and percentages of

dIScount customers

ConclusIOns and recommendations
I thInk that the model USAlDjHagier BaIlly IS developmg wIll be a useful tool m

the pnvatIZatlon process The results are unlIkely to change substantIvely as the data and

the methods are refined While the model IS bemg developed (and before It IS user­

fnendly), we can use It mtemally to adVISe the Government Accordmgly, I thmk that the

Government should be made aware of the development of thIS model and encouraged to
promote both the model and the pnvatIZatlOn effort

Data entry and other developments thus far
One worksheet contaIns a large table of mput data, pnmanly from the table

entItled, 'Techmcal and Econonnc Indices and Fmanclal Results of Kyrgyzenergo as of

1996", augmented by asset and depreciatIon data from the Form 1 report, tax data

received from MIS ReJIch, Chief Accountant of Kyrgyzenergo, and data concernmg

losses due to the veteran dIScounts, receIved from MISS Ifemenka, Head of the Marketmg

Department From thIS worksheet, I first recalculated profit (correctly) from sales and

costs, and I observed the effect on fmanclal figures and the average tarIff I next evaluated

the effect of hypothetIcal changes m losses and dIScounts
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Book value (ksom) - Ongmal cost of asset

Balance (ksom) - Book value less the accumulated depreCIatIon smce the asset was acquIred

Released to network (kWh) - Electnclty allocated to the dlStnbutlon company's own
customers, before the deductmg the amount of losses

October 23, 1997

Joellyn Murphy
AvtandI1 Kalmanbetov

Lmda Kalver

ExplanatIOns of terms used m TechnIcal and FmancIaI Model

MEMO

Data from report, Techmcal and EconoDllc Indtces and Fmanclal Results of Kyrgyzenergo,
received (m EnglIsh) from Mark HeItner, of the World Bank The data are conformable WIth
other data I have receIved dIrectly from Kyrgyzenergo Many, but not all, values m the report
are IdentIcal to data prOVIded dIrectly by KE
Data prOVided by MISS lftmenka, Head of the Marketmg Department, mcludes some of the
same categones In some lDStances, however, the values are somewhat different

Assessed value (ksom) - I thmk thIS IS the result of the revaluatIOn that has taken place, but I
am not certam of thIS The assessed value appears, m eveIY lDStance I have seen, to equal, or
be almost the same as, the book value The assessed value of plant IS not needed m any of
my calculatIons

Data from Form 1, report on fIXed assets as of 1/1/97, received from PnvatIzatJon
CODlDllttee of Kyrgyzenergo

In labelmg data used m the techrucal and fmanclal model, I have attempted to use
the deftmtIons that are employed by Kyrgyzenergo In some cases, these dIffer from the
definItIons that are familiar m the Umted States I have also mdlcated the umts of measure
The sequence of defirutlons generally follows the sequence of data m the model Please let
me know Ifyou thmk that I have mISunderstood any of them

FROM·

SUBJECT:
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Losses (kWh) - Energy that IS not "billed" Losses mcIude both techmcal (called "normative"
losses, which are hne losses, and fmanclal losses, which arISe from the failure to report thIS

energy so that It can be billed

Billed energy (kWh) - Energy attnbuted to specdic customers of KE, for which KE expects
to receive payment Billed energy may be reported through metenng or by the self-reportmg

of customers

Accounts receivable (ksom) - Accounts receivable consISts of the value of billed energy that
has not been collected Smce outstandmg bills are never wntten off as bad debt, we cannot
readily determme the amount of recent entnes mto accounts receivable (In other words, we
cannot tell how fast accounts receivable are growmg) Accounts receivable has a number of
days associated With It, but we do not know how It IS determmed

Commercial output (CO) (ksom) - ThIS IS the value of billed energy, calculated at the
apphcable tanff rates, mcIudmg the dIScount rates

Average tanff (somjkWh) - ThIS IS the average rate for a kWh of billed energy, calculated for
each dIStnbutlOn company, exports, and the total system [It can be further subdlVlded by
customer class For example, Marketmg calculates the average tanff for reSidential
customers] The average tanff IS a mISleadmg mdlcator of the financial health of a company,
because the collectIon rate for bll1mgs IS so low The actual revenue collected (sales), dIVided
by the billed energy IS consIderably below the average tanff When finanCIal losses are taken

mto consideration, the revenue collected per kWh of energy used by customers (whether
reported or not) IS even lower

Cost of commercial output (ksom) - ThIS IS erroneously named It IS actually the cost of
prodUCIng the total amount of energy delIvered to the network It has two components Cost
of CO for generatlOn and Cost of CO for transmISSion and dIStnbutlon The first component
equals the amount of electnclty released to the network multlphed by the KE average cost of
generatmg one kWh (3 09 tYlyn) The second component appears to be the total operatmg
costs of each dIStnbution company 1

The values for Cost of CO for transmiSSion and dlstnbutJon are taken from the table of Technical and
EconomiC Indices I compared them to the operatmg costs I received from Mr Oukoulov, and they are
suffiCiently close that I cannot tell whether Mr Oukoulovs numbers mclude the transmissIons costs or,
conversely, If transmISSIon costs must be added to Mr Oukoulov s numbers
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Cost of sale of Products (ksom) - ThIS pertams only to thermal energy

Sale of products (sales) (ksom) - ThIS equals the revenues receIved for energy The dlSPanty
between CO and sales IS contamed m accounts receIvable

Natural calamIties tax - ThIS IS a tax of 1 5% of sales, "to prevent and fIght natural
calamIties" ThIS refers to floods, blIZZards, and SImIlar occurrences ThIS tax does not appear
on the TechnIcal and EconomIC IndIces report

Data from summary reports receIved from Mrs ReJIch, ChIef Accountant of Kyrgyzenergo
We received data concermng both the amount of tax bIlled and the amount of tax paId by
each entIty of Kyrgyzenergo

5kytfl doc3

Property tax - For completeness, I mentIon thIS 1 2% tax, although It does not appear m the
TechnIcal and Fmancial Model It appears m the Techmcal and EconOmIC IndICes report,
but was not proVIded or dIscussed by Mrs ReJlch I do not know the base for thIS tax, It IS

ObVIously somethmg much smaller than sales

Road tax - Mrs ReJIch charactenzed It as a tax of 8% of "generatIon sold, whether It IS paId
or not" I took thIS to mean that It IS a tax on CO, whether or not It IS sold However, from

the Techmcal and EconOmIC Indices report, [ ascertaIned that It equals 8% of sales, Ie,
paId energy

VAT - ThIS was InItially descnbed as a 20% tax on sales However, after several questIons had
been answered, It appeared to be a tax on sales net of the cost of mputs I trust the second
InterpretatIon, because It IS consIStent WIth the assertion [ have heard, that dIsaggregatIon of
the compames will have no ImplIcations for the total tax on energy productIon, transmISSIon,
and dIStnbutIon (The apportIOnment of the tax burden among the vanous companIes, of
course, wIll depend upon the wholesale pnce of electncity )

Profit/loss based on sales (ksom) - ThIS equals sales mInUS the cost of CO, WhICh IS the total
revenues mInUS total productIon costs It corresponds to the definItIon of operatmg mcome
employed m the UnIted States

Profit/loss as calculated by KE (ksom) - KE calculates profit or loss as the commercIal
output mmus the cost of commercIal output In other words, they calculate profit as the
value of billed energy, less the total cost of productIon SInce the percent of bIllmgs that are
actually paId IS qUIte small, they greatly overstate profit
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She replIed, matter-of-factly, "If they mclude losses m the calculatIon, It means
that they won't make a profit"

MISS RalSan adrmtted that the value shown represented the cost of producmg the

total output, not Just the cost of producmg only the bIlled output I asked, 'Then why

don't you show It as the cost of producmg the total output? There are costs assOCiated

WIth producmg losses, and the revenues have to cover them "

I want to share thIS story With you, as It so clearly illustrates what we are up

agamst 11us mommg, Avtandil and I met with MISS RaISan, who had been asked by Mr

Oukoulov to provIde some data that we had requested and to answer our questions I

posed the questIOn that you and I had dIScussed, concermng the "cost of producmg the

commerCial output (billed energy)", as shown m the report, 'TechnIcal and Econormc

Indicators of Kyrgyzenergo" You and I agreed that It was unlIkely that Kyrgyzenergo

knew Its cost functIOn well enough to dlStmgulSh the cost of producmg Its billed energy

from the cost of producmg Its total energy (1 e , billed energy plus losses)

MEMO

October 20, 1997

Joellyn Murphy

Lmda Kalver

An Illummatmg colloquy with MISS Ratsan, of the Planmng and

Econormcs Department of Kyrgyzenergo
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The method of mamtammg records for accounts receivable appears to be Incapable of proVidIng
IDSlght as to how much of accounts receivable can realIStically be expected to be collected

Purpose of tins memorandum
TIus memorandum presents prehmmary results denved from the TechnIcal and

Fmanclal Model The underlymg data base mcludes data for the entrre customer base of

each company, but our analysIS, and the dISCUSSIon m thIS memorandum, focus on

reSidential customers The ISSues addressed m thIS study mclude average reSIdential tanff,

profitability of each dlStnbutlOn company, and reSidential dIScounts

Accordingly, we have mtroduced the "average tanff based upon sales and used

energy" ThIS IS calculated as the ratIO of electncity sales (1 e , revenue collected) to "used

energy", defmed as the bIlled energy plus the commercIal losses Used energy IS the

energy produced for potentIal sale, whose cost must be covered by the revenues collected

For each dIStnbutlon company, the average tanff based upon sales and used energy IS

sIgtUficantly lower than the average tanff calculated by Kyrgyzenergo, usually half or less
For Natyll DC, the former IS less than 1 tyIyn per kWh

October 29, 1997

Joellyn Murphy

Lmda Kalver

TechnIcal and Fmanclal Model of Kyrgyzenergo Prehmmary
Results

DRAFfMEMO

Average tanft'
Kyrgyzenergo has asserted that the average tanff (tylyn per kWh) paId by Its

customers has Increased dunng recent years However, they calculate the average tanff as

the ratIo of billed revenues to the correspondmg billed energy Both the numerator and

the denommator are mISleadmg mdlcators for two reasons FIrst, much of the billed

revenues are not collected, therefore, they do not contnbute to covenng the company's

costs 1 Second, the energy used by customers mcludes a great deal of electnclty that IS not

reported and, therefore, not billed ThIS electnclty IS mcluded m estImated losses as

"commercIal losses" However, any realIStIC estImate of total costs must mclude the cost

of prodUCIng the electnclty lost as well as the electnclty bIlled
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Profitability
The profitability of a company consISts m the ability of Its revenues to cover Its

costs

CalculatIons
For each company, I calculated

a) Used energy
b) Average tanffbased upon used energy

c) Cost of generatlOn, transmISSIon, and dlStnbutlon per kWh of used energy

d) Profit per kWh of used energy ThIS equals (b) mmus (c)

Results
Kyrgyzenergo compares the average tanff (based upon billed revenues) of each

dIStnbutlOn company to the cost per kWh of generation, transmISSIon, and dIStnbutIon,
and It asserts that eveIY dIStnbutlOn company except NaI)'n and Osh IS makmg a profit
Recalculatmg cost m terms of used energy lowers the umt cost, but, m all cases, by less
than recalculatmg the average tanff on the basIS of sales lowers the umt revenue When
profit IS recalculated, thus, on the basIS of sales, only BIShkek DC and Issyk-Kul DC are
profitable

Note that the use of "umt" profitabIbty IS merely an exposItOIY deVice Profitablhty
occurs IT, and only IT, the total revenues cover the total costs Our recalculatton does not

change the total costs, It does change the total revenue used In deterrmmng profit The

fallacy m Kyrgyzenergo's calculatIOns lIes In the fact that, even when the offiCIal tanff
rates cover the cost of one kWh, many kWh are not paid for

ReSidentIal dIscounts
The proftle of reSIdential customers mcorporates the data most recently received

from MISS IfImenka, Head of the MarketIng Department of Kyrgyzenergo, concemmg
the dIScount customers served by each dIStnbutIon company 2 USIng thIS profIle and
employIng reasonable assumptions about usage, reportmg of usage, and payment of btlls
by dIScount customers, I estImate the dIScounts by company I fmd that, m eveIY
dlStnbutIon company, the commercIal output ascnbed to dlScount customers by thIS

method IS unrealIstIcally large, relative to the number of dIScount customers, If the CO IS

belIeved to be sales (1 e , paId revenue) rather than billed revenue Furthermore, m evelY
dlStnbution company, the average tanff for dIScount customers Implled by my calculations

2 The dIScounts for ment pensioner and rehabilitated pensIOners given by MISS Ifimenka (50%) conflIct
With those found m the laws (25%) We have used the latter, but the calculatiOns can easily be
modified If MISS lfimenka's figures are correct
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AssumptiOnsfOr thiS analysIS

o Every dIScount customer IS assumed to use 150 kWh per month

exceeds the actual revenue per used kWh paId by the totahty of resIdentIal customers

(1 e , customers WIth and wIthout dIScounts)

Facts about residential usage and reSidential dIScounts
o It IS our understandmg that Kyrgyzenergo regards 150 kWh per month as a

reallStic benchmark level of usage for resIdentIal customers For example,
hfehne rates apply to thIS level of usage

5kytfrslt doc3

o At present, Kemm DC has been appended by Chu DC The cost data that
we use mcludes the costs for Kemm DC under Chu DC, but the customer
data receIVed from the Marketmg Department treats the two compames
separately Accordmgly, I have presented a separate dISCUSSIon of Kemm
DC regardmg reSIdential dIScount and non-dIScount customers In order to
dIScuss umt costs and profitability, I have aggregated the customer and

There are exceptIOns to thiS War Invalids, who receive a 100% discount, Simply do not pay Mis In
addition, energy sector employees receive a 50% discount on all their usage

o The revenue calculations are based upon the prevaIlmg hfelme rates m
1996, WhICh were (before the dIScount) 9 tylynjkWh for January-June and
12 tyIyn/kWh for July-December

o The commercial losses (e g, theft) assocIated WIth the resIdentIal
customers of a dIStnbution company are 10 proportIon to therr billed
revenues (Alternative assumptIOns are plaUSIble, and we will eventually
assess the sensItiVIty of our results to thIS assumptIon We do not expect It
to be great)

o It IS my understandmg that offiCial calculatIOns of the revenues and the
electncity assOCIated With dIScount customers are based upon a "statutory"
assumptIon of 150 kWh per month I do not know whether these revenues
are 10cluded 10 billed revenues or paid revenues As IS seen m the
dISCUSSIOns of 10dlVldual dIStnbutIOn compames, I compare the revenues of
dIScount customers to both the billed and paId revenues for all reSidentIal
customers

o Most of the dIScount categones apply to the fIrst 150 kWh of usage each
month 3
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usage data for the two compames The dIScussion of costs and profitability
appears under Chu DC

Calculations
For each company, I calculated

a) Number of dIScount customers as percentage of total residential customers
b) Number of 100% dIScount customers as percentage of dIScount customers
c) Number of 100% dIScount customers as percentage of total residential

customers
d) Number of 50-100% dIScount customers as percentage of dIScount

customers
e) Number of 50-100% dIScount customers as percentage of total reSidential

customers
f) Electnclty associated With dIScount customers (at 150 kWh per customer

per month) ThIS IS IdentIfied With used energy, billed electnclty, and paId
electnclty, ill vanous contexts

g) Revenues correspondmg to total electnclty (f), at the dIScounted rates
h) Value of the diScount ThiS equals the total electnclty (f) multiphed by the

undlScounted hfelme rate, mmus (g) the cost of that electncity at the
dIScounted rates

I) Average tanff for dIScounted electncIty, calculated as (g)/(f)

AnalysIS
Wlnle I was ill BlShkek, I had numerous meetmgs concermng billed energy (kWh)

and commercml output (CO - the cost of that bl1led energy) versus sales (the cost of
energy sold) 4 In spIte of these dISCUSSIOns, I still do not know how a residentmi customer
reports usage except when he IS showmg up to present a dIScount coupon and pay
Nonetheless, some of the data received from Marketmg appear to have been calculated
from neither billmgs nor sales but from statutory usage of 150 kWh per month

Accordmgly, one goal of the analysIS that follows IS to determme whether my
calculatIOns could plaUSIbly represent eIther actual sales or bl1led data consIStent WIth total
reSidentIal billed data for the same company, or 1f they are unrealIStically large compared
to any data reported by the company In particular, thIS means that we do not know
whether the calculatIOn (g) of the value of total electnclty at the dIScounted rates (which,
for SunphClty, ] refer to as the "CO of dIScount customers") IS actually the CO or the
sales

4 Note that the amount of energy sold IS not readJly denvable from the data we have obtamed
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From the calculations above, and further compansons wIth marketmg data for

resIdentIal customers, I estImated

o Total electncity assocIated WIth dIScount customers, as a percentage of

total billed resIdentIal electnCIty
o CO for dIScount customers, as a percentage of resIdentIal sales

o Average tanff for resIdentIal energy, based upon actual usage and sales 5

A stnkmg outcome for almost all compames IS that, while the hypothetIcal average
tanff for dIScount customers comports well wIth the average tanff (based on billed
revenues and billed energy) for resIdentIal customers (1 e, It IS about 25% less), the
former IS vastly hIgher than the average resIdentIal tanff as calculated from sales and used

energy

Results
The results suggest that the calculatIons of revenues paId by, and dIScounts

enjoyed by, the dIScount customers do not correspond to sales For most comparnes, the
data comport reasonably well wIth billed data, but thIS may be an accIdent stemmmg
from the fact that a relatIvely small percentage of resIdential customers receIve dIScounts
By contrast, for the two comparues for WhICh dIScount customers represent over 70% of

resIdential customers, Jalal-Abad and Naryn, the results are anomalous

Skytfrslt doc5

Smce commerCIal losses are not broken out for reSidential customers, we have assumed that
residentIal customers share of commercial losses IS equal to their share of bliled energy (Tlus
assumptIon relates energy stolen to enelID' reported At a later date, we may make an alternative
assumptIOn, for example, we might relate energy stolen to energy bIlled but not paid, Ie, a different
proportion of total commercial losses) Usmg thiS assumptIOn, It IS straightforward to estImate their
used energy

s

A dISCUSSIon of the results for each company follows For eXpOSItory SImplICIty, I
speak of electncity usage, sales, bIllmgs, etc for dIScount customers as If they were data,
wlu.ch IS reported m a consIStent manner WIth the data for reSIdential and total customers
Please bear m mmd that the "data" for dIScount customers anse from a hypothetIcal
SItuatIon that we adopted ill the belIef that It presents a stylIzed versIOn of realIty the
monthly usage was belIeved to be realIStic, and the percentage dIScounts were belIeved
accurate Most Importantly, we belIeved that the data employed by Kyrgyzenergo for each
dIStnbunon company's dIScount customers (If these data could be separated from the
totals for reSIdential customers) are based upon statutory usage of 150 kWh per month,
the same as employed ill our calculatIOns When the StatIStICS for the dIScount customers
do not comport WIth the correspondmg statIStICS for reSIdentIal and total customers, thIs
suggests a number of pOSSIbilItIes
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o The data for non-dlScount customers are rnaccurate
o The data for dlScount customers are not reported as we beheved
o The reported data for dlScount customers are based upon statutory usage,

but they are so dIfferent from reality as to lffipact statlStlCS for total

residentIal customers

In the course of prepanng thIs study and follow-up studies, we hope to detemnne more

clearly the causes of such mconsIStencles

Statistical ovemew and study results for each mstn1Jution company

Note on calculatIOns for Chu DC Incorporatmg Kemm
Calculations for Chu DC were comphcated, because some of the ongmal data

rncluded Kenun, and some did not SpecIfically, there 18 marketIng data (usage and
revenue) for Chu separately, but no cost data In order to provide maxnnum mformatlon,
I presented separate calculatIons for Kenun whenever possible, these calculations mcluded
average tarIff Therefore, I had to calculate used energy for Chu m two ways, one
rncludmg Kemm and one excludmg Kemm, and use each of them dIfferently The
average tarIff based upon sales and revenue 18 calculated separately for Chu and Kenun,
USIng the mdlVldual value of used energy for each company However, profit based upon
sales and used energy as shown for Chu utIlIZes a weIghted average of the average tarIffs
for Chu and Kenun, which mcorporates the sales and the used energy of both comparues
Accordmgly, m contrast to the profits shown for the other dIStnbutlon comparnes, the
profit shown for Chu 18 not equal to Its average tarIff mrnus Its umt cost Rather, the
revenue component IS a weIghted average of the average tanff for Chu and the average
tanff for Kenun Its value can be calculated as the urnt profit for Chu plus the urnt cost
No profit figures are shown for Kemm

ChuDC
Normative (lrne) losses for Chu DC account for 2130% of total electnclty

released to the network, whIle commerCIal losses account for 27 20% Of the remallling
electncIty, whIch IS billed to customers, 83 39% of the bIlled revenues (CO) are collected
(sales), although 76 18% ofthlS IS m barter

The urnt cost, accordmg to Kyrgyzenergo's calculatIOns, was 10 4 tylyn per (billed)
kWh (for Chu and Kenun combmed) and the average tanff was 12 2 tylyn per (billed)
kWh for Chu and 146 tylyn per (billed) kWh for Kemm The resultmg urnt profit was 24
tylyn per kWh for Chu and Kemm combmed I estImated the cost for each kWh used as
5 9 tylyn The average tantr based upon sales and used energy was 6 7 tylyn per kWh for
Chu and 8 0 tylyn per kWh for Kemm The umt profit, reestImated m terms of sales and
used energy, changed from 24 tylyn per kWh to 06 tytyn per kWh
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BlShkek DC

NormatIve (lme) losses for BlShkek DC account for 11 90% of total electncity
released to the network, while commercIal losses account for 17 61% Of the remammg
electncIty, which IS billed to customers, 97 13% of the billed revenues (CO) are collected
(sales), although 6705% ofthIS IS m barter

Assummg that the CO for dIScount customers equals sales to dIScount customers,
therr average tanff IS 5 3 tylyn If thIS were true, the average reSidential tanff as calculated
by Kyrgyzenergo (based upon billed revenues and billed electncIty) would be maccurate,
SInce the true value would be a weIghted average of 3 65% of total kWh at 5 3 tyIyn WIth
9635% of total kWh at the undIScounted rare of 10 5 tyIyn

When profit IS calculated based upon sales, rather than upon billed revenues,
BIShkek IS one of only two dIStnbution companIes that are profitable (although less
profitable than It appears to be under Kyrgyzenergo's calculatIOns) The umt cost,
accordmg to Kyrgyzenergo's calculatIOns, was 7 3 tyIyn per (billed) kWh and the average
tanff was 145 tyIyn per (billed) kWh The resultmg urnt profit was 72 tylyn per kWh I
estImated the cost for each kWh used as 5 4 tYIyn The average tanff based upon sales and
used eneIgy was II 3 tYIyn per kWh The umt profit, reestImated In terms of sales and
used eneIgy, was 59 tylyn per kWh

Only 9 19% of the reSIdential customers of Chu DC receIve dIScounts, although
77 06% of those receIve dIScounts of at least 50% on the first 150 kWh of electncity use

each month Therr average dIScount IS 49 55% If each dIScount customer bills for exactly
150 kWh per month, as assumed, dIScount customers contnbute 3 65% (m kWh) to billed
reSIdentIal electncIty, WhICh seems low The CO for dIScount customers IS 599% of
reSIdential sales ThIS IS somewhat higher than would be expected If the dIScount
customers actually used and paId for all the electncity Imputed to them However, the
CO for dIScount customers IS only 249% of reSIdentIal CO, because less than half of
reSIdentIal billed revenues are collected

Skytfrslt doc7

ReSIdentIal billed electncity represents 46 90% of the total, although the billed
revenues are only 29 80% of the total, because of the lower tanff rates for resIdential
customers ReSIdential sales, whIch are entirely m cash, represent only 14 89% of total
sales, reflectmg both the lower rates for reSIdentIal customers and the lower rate of
collectIon of therr bIlls Only 41 57% of billed reSIdentIal revenues (residentIal CO) are
collected, mdIcatIng that the problem of collectiOns IS far more severe for reSIdentIal
customers than for the company on average Kyrgyzenergo calculates the average
reSIdentIal tanff (based upon billed revenues and billed electncIty) as 7 8 tyIyn per kWh
However, the average reSIdentIal tanff based upon sales and used eneIgy equals only 2 1
tyIyn per kWh
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ReSIdentIal billed electncity represents 32 71% of the total, although the billed
revenues are only 17 60% of the total, because of the lower tanff rates for resIdential
customers Residential sales, whIch are entIrely m cash, represent only 13 33% of total
sales, reflectIng both the lower rates for resIdentIal customers and the lower rate of
collectIon of therr bills Only 73 59% of billed residential revenues (residential CO) are
collected, mdicatIng that there IS a problem m collectmg revenues from residential
customers, although the company overall IS umque among the dlStnbutlon compames m
haVIng an excellent rate of collectIon Kyrgyzene~o calculates the average reSidential
tanff (based upon billed revenues and billed electncIty) as 7 8 tylyn per kWh However,
the average reSIdential tanff based upon sales and used ene~ equals only 4 6 tylyn per

kWh

Only 7 60% of the reSidential customers of BlShkek DC receIve dIScounts,
although 81 46% of those receive dIScounts of at least 50% on the fIrst 150 kWh of
electncity use each month TheIr average dIScount IS 46 51% If each dIScount customer

bl1/sforexactly 150 kWh per month, as assumed, dIScount customers contnbute 918% (m

kWh) to billed reSIdentIal electncIty, whIch seems hIgh The CO for dIScount customers IS
8 96% of reSidentIal sales ThIS IS somewhat higher than would be expected 1f the dIScount
customers actually used and paid for all the electncity Imputed to them However, the
CO for dIScount customers 18 only 660% of reSidential CO, because less than 75% of
reSidentIal billed revenues are collected

Assummg that the CO for dIScount customers equals sales to dIScount customers,
therr average tanff IS 5 6 tylyn per kWh If thIS were true, the average reSIdentIal tanff of
7 8 tytyn per kWh as calculated by Kyrgyzenergo (based upon bIlled revenues and bIlled
electncIty) would be too low, smce the true value would be a weighted average of 9 18%
of total kWh at 5 6 tYlyn With 90 82% of total kWh at the undIScounted rate of 10 5 tytyn

OshDC

Normative (lme) losses for Osh DC account for 1665% of total electncity
released to the network, whIle commerCIal losses account for 27 79% Of the remaImng
electncIty, which IS bIlled to customers, 7911% of the billed revenues (CO) are collected
(sales), although 83 04% of thIS IS m barter

The umt cost, accordIng to Kyrgyzene~o's calculatIons, was 96 tylyn per (bIlled)
kWh and the average tanff was 9 3 tylyn per (bIlled) kWh The result10g umt profIt was ­
o3 tylyn per kWh I estImated the cost for each kWh used as 5 8 tylyn The average tanff
based upon sales and used energy was 4 9 tylyn per kWh The umt profit, reestIffiated 10
terms of sales and used energy, was - 8 tytyn per kWh

I
I
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Assunung that the CO for dIScount customers represents billed (not necessanly
paId) energy for dIScount customers, theIr average tanff (as would be calculated by
Kyrgyzenergo) IS 6 7 tylyn per kWh ThIS IS completely unrealIstIC, as It exceeds the
average reSIdentIal tanff (per Kyrgyzenergo) of 5 6 tYIyn per kWh, whIch mcludes both
dIScount and non-dIScount customers By contrast, the average reSidentIal tanff (mcludmg
dIScount and non-dIScount customers) based upon sales and used energy IS 2 6 tyIyn per
kWh ThIS dIScrepancy reflects the consIderable proportIon of billed energy that IS not
collected and the substantial commerCIal losses (used energy that IS not even billed), gIven
the hIgh proportIon of reSIdential customers that receIve dIScounts, It also suggests that
many dIScount customers likeWISe do not pay for theIr bIlled energy

ReSIdentIal billed electncity represents 3231% of the total, although the billed
revenues are only 1959% of the total, because of the lower tanff rates for resIdentIal
customers ResIdentIal sales, whIch are entIrely m cash, represent only 16 98% of total
sales, reflectmg both the lower rates for resIdentIal customers and the lower rate of
collectIon of theIr bills Only 68 57% of billed resIdential revenues (residential CO) are
collected, mdicatmg that the problem of collectiOns IS more severe for resIdentIal

customers than for the company on average Kyrgyzenergo calculates the average
resIdential tanff (based upon billed revenues and billed electncIty) as 5 6 tyIyn per kWh
However, the average resIdentIal tanff based upon sales and used energy equals only 26
tylyn per kWh

6085% of the resIdential customers of Osh DC receIve dIScounts, and 4281% of
those receIve dIScounts of at least 50% on the fIrst 150 kWh of electncity use each month

TheIr average dIScount IS 36 59% If each dIScount customer b,/ls for exactly 150 kWh per

month, as assumed, dIScount customers contnbute 62 40% (m kWh) to billed resIdential
electncIty, whIch IS realIStIc However, the CO for dIScount customers IS 10732% of
resIdentIal sales, whIch
ImplIes that the dlscount customers do not pay for all the electncity attnbuted to them by
the statutory approach ThIS result underscores our uncertaInty concernmg the
InterpretatIOn of data for dIScount customers If the data are self-reported, we do not
understand why they would report energy usage that they dId not mtend to pay for If the
data are statutory, we recommend that a more realIstIC method be adopted for estImatIng
the usage of dIScount customers

I
I
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lalal-Abad DC
NormatIve (lme) losses for Jalal-Abad DC account for 25 61% of total electncity

released to the network, whIle commercIal losses account for 1071% Of the remammg

electncIty, whIch IS billed to customers, 78 11% of the billed revenues (CO) are collected,

although 79 66% of thIS IS m barter

The urnt cost, accordmg to Kyrgyzenergo's calculatIOns, was 10 1 tyiyn per (billed)

kWh and the average tanff was 10 6 tylyn per (billed) kWh The resuItmg urnt profit was

4 tylyn per kWh (mcludmg roundmg) I estImated the cost for each kWh used as 7 6

tylyn The average tanff based upon sales and used energy was 7 I tyiyn The umt profit,

reestunated 10 tenns of sales and used energy, was - 6 tyiyn per kWh (mcludmg

roundmg)

ReSIdential billed electncity represents 3625% of the total, although the billed

revenues are only 19 13% of the total, because of the lower rates for reSIdential customers

ReSIdential sales, whIch are entIrely m cash, represent only 1405% of total sales,

reflectrng both the lower rates for reSIdential customers and the lower rate of collectIon of

theIr bills Only 57 35% of billed reSIdential revenues (resIdentIal CO) are collected,

mdicatmg that the problem of collectIOns IS far more severe for reSidential customers than

for the company on average

ReSIdentIal billed electncity represents 3625% of the total, although the billed

revenues are only 19 13% of the total, because of the lower tanff rates for resIdentIal

customers ReSIdentIal sales, whIch are entIrely 10 cash, represent only 1405% of total

sales, reflect10g both the lower rates for resIdentIal customers and the lower rate of

collectIOn of theIr bills Only 57 35% of billed reSIdential revenues (resIdential CO) are

collected, mdicatmg that the problem of collectIOns IS far more severe for resIdentIal

customers than for the company on average Kyrgyzenergo calculates the average

reSIdentIal tanff (based upon billed revenues and billed electncIty) as 5 6 tylyn per kWh

However, the average resIdential tarIff based upon sales and used energy equals only 2 7

tylyn per kWh

70 48% of the reSIdential customers of Jalal-Abad DC receIve dIScounts, although

the maJonty of those are low-mcome customers, who receIve a 25% dIScount Only

38 89% of dIScount customers receive dIScounts of at least 50% on the first 150 kWh of

electncity use each month The average dIScount of all dIScount customers IS 35 80% If

each dIScount customer bdls for exactly 150 kWh per month, as assumed, dIScount

customers contnbute 46 83% kWh to billed reSIdential electncIty, whIch seems low On

the other hand, the CO for dIScount customers IS 98 85% of reSIdential sales, despIte the

fact that dIScount customers pay lower rates ThIS ImplIes that the dIScount customers are

I
I
I
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1572% of the reSidentIal customers of Issyk-Kul DC receIve dIScounts, and
4217% of those receIve dIScounts of at least 50% on the first 150 kWh of electncity use

each month Therr average dIScount IS 39 28% If each dIScount customer hzlls for exactly

not paymg for 150 kWh per montht whether or not they actually use that much The CO
for dIScount customers IS only 56 59% of resIdentIal COt which IS still lugh but accords
better WIth the assumptIon that the dIScount customers" CO reflects billed energy rather
than energy sales

The urnt cost, accordmg to Kyrgyzenergo's calculations, was 8 7 tylyn per (billed)
kWh and the average tanff was II 0 tylyn per (billed) kWh The resultmg umt profit was
2 3 tylyn per kWh I estimated the cost for each kWh used as 6 8 tYlyn The average tanff
based upon sales and used energy was 7 9 tylyn per kWh The umt profit, reestunated In

terms of sales and used energy, was I I tylyn per kWh

Issyk-Xul DC

NormatIve (lme) losses for Issyk-Kul DC account for 2441% of total electncity
released to the network, whl1e commerCIal losses account for only 7 55% Of the
remammg electncItyt WhICh IS bl1led to cus,""'1ers, 7998% of the billed revenues (CO) are
collected (sales), although 62 89% of thIS IS ill barter

Skytfrsltdoc11

ReSIdential bl1led electncity represents 49 89% of the total, although the billed
revenues are only 36 65% of the total, because of the lower tanff rates for reSIdential
customers ReSIdential sales, whIch are entirely m cash, represent only 1844% of total
sales, reflectmg both the lower rates for reSIdential customers and the lower rate of
collectIon of theIr bills Only 40 25% of billed reSIdentIal revenues (reSIdentIal CO) are
collectedt mdicatmg that the problem of collectIOns IS far more severe for reSIdentIal
customers than for the company on average Kyrgyzenergo calculates the average
reSIdentIal tanff (based upon billed revenues and billed electncIty) as 8 1 tylyn per kWh
However, the average reSIdentIal tanff based upon sales and used energy equals only 29
tylyn per kWh

-. Assummg, for sake of argument, that the CO for dIScount customers equals sales
to dIScount customerst theIr average tanff IS 6 7 tylyn per kWh ThIS IS completely
unrea1JStIc, as It exceeds the average resIdential tanff of 5 6 tylyn per kWh, WhICh mcludes
both dIScount and non-dIScount customers By contrast, the average resIdentIal tariff
(mcludmg dIScount and non-dIScount customers) based upon sales and used energy IS 27
tylyn per kWh Tlus dIScrepancy reflects the large proportIon of bl1led energy that IS not
collected as well as a lugh percentage of commercIal losses (used energy that IS not even
billed), gIven the hIgh proportIon of reSIdentIal customers that receIve dIScounts, It also
suggests that many dIScount customers likeWISe do not pay for theIr billed energy
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150 kWh per month, as assumed, dIScount customers contnbute 7 28% (m kWh) to billed

resIdential electncIty, whIch seems low The CO for dIScount customers IS 1423% of

residentlal sales TIns IS somewhat hIgher than would be expected If the dIScount

customers actually used and paid for all the electncity Imputed to them (m other words, If
the CO for dIScount customers were actual sales) The CO for dIScount customers IS only

573% of resIdentIal CO, smce less than half of residentIal billed revenues are collected

These results suggest that CO for dISCount customers hes between billed revenue and to

sales In other words, dIScount customers, lIke most resIdentIal customers, tend not to pay

therr bills

Assummg, for sake of argument, that the CO for dIScount customers equals sales

to dIScount customers, therr avemge tanff IS 6 4 tylyn per kWh If thIS were true, the

average resIdential tanff of 8 1 tylyn per kWh as calculated by Kyrgyzenergo (based upon

billed revenues and billed electncIty) would appear to be too low, smce the true value

would be a weIghted average of 7 28% of total kWh at 6 4 tYlyn With 92 72% of total kWh

at the undIScounted rate of 10 5 tylyn

Naryn DC
Nonnative (lme) losses for Naryn DC account for 2528% of total electncity

released to the network, while commercIal losses account for 618% Of the remammg

electncIty, WhICh IS billed to customers, only 7472% of the billed revenues (CO) are

collected, and 5643% of thIS IS m barter

The umt cost, accordmg to Kyrgyzenergo's calculations, was 12 7 tyIyn per (bIlled)

kWh and the average tanff was 9 2 tYlyn per (billed) kWh The resultmg umt profit was ­

3 5 tylyn per kWh I estImated the cost for each kWh used as 10 6 tYIyn The average

tanff based upon sales and used energy was 6 3 tyIyn per kWh The umt profit,

reestImated m terms of sales and used energy, was -4 3 tylyn per kWh

Resldentlal billed electnclty represents 51 77% of the total, although the billed

revenues are only 2599% of the total, because of the lower tanff rates for resIdential

customers ResIdential sales, which are entIrely m cash, represent only 5 83% of total

sales, reflectmg both the lower rates for residential customers and the lower rate of

collection of theIr bills Only 1677% of bIlled resIdentIal revenues (resIdentIal CO) are

collected, mdicatmg that the problem of collectIOns IS far more severe for resIdentIal

customers than for the company on average Kyrgyzenergo calculates the avemge

residentIal tanff (based upon bllled revenues and bIlled electnclty) as 4 6 tylyn per kWh

However, the average resIdentIal tanff based upon sales and used energy equals only 7

tylyn per kWh

Naryn DC IS umque m that 100% of Its resIdential customers receIve dIScounts

I
I
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Accordmgly, we can drrectly compare and contrast our estunates for the statutory usage
wIth the data provIded by Kyrgyzenergo 98 83% of the resIdentIal customers receIve
dIScounts of at least 50% on the first 150 kWh of electnclty use each month (The
overwhelmmg maJonty of Naryn's dIScount customers are mountaIn resIdents, who receIve
dIScounts of 50% ) The average dIScount of dIScount customers IS 50 22%

If the CO for dIScount customers equaled sales to dIScount customers, theIr
average tanff would be 5 2 tylyn Smce all residentIal customers are dIScount customers,
thIS calculatIon can be compared dIrectly WIth the average reSIdentIal tanff of 4 6 tyIyn
per kWh as calculated by Kyrgyzenergo The latter IS ImplaUSible the only 103% of
Naryn reSIdentIal customers have dIScounts of 100% 9780% enJoy dIScounts of 50% on
at least 150 kWh per month6, and only 1 17% receIve dIScounts of 25% The average tanff
should be at least half of 105 tYlyn, or 5 25 tylyn, per kWh On the other hand, Naryn
DC's average reSIdentIal tanffbased upon sales and used enexgy IS only 71 tyIyn per kWh,
reflectmg the mabllIty of Naryn DC to collect Its billed revenues Smce all reSIdentIal
customers of Naryn DC are dIScount customers, the conclUSIon to be drawn from our
InvestIgatIons IS that dIScount revenues represent bIllIngs, whether collected or not, and
that many dIScount customers do not pay their bills

If each dIScount customer hl1/s for exactly 150 kWh per month, as assumed,

dIScount customers contnbute 3271% (m kWh) to bIlled residentIal electnclty However,

smce all resIdentIal customers are dIScount customers, they must bill for all billed
resIdentIal energy Our study consIders only the frrst 150 kWh, to whIch the dIScounts
apply, however, for the figures reported by Kyrgyzenergo to be accurate, the reSIdentIal
customers must be usmg at least 450 kWh per month, on average, whIch seems too lugh

On the other hand, the CO (revenues) that we estImate for dIScount customers IS
221 87% of reSIdentIal sales, mdlcatIng that thIS estImate cannot possIbly represent energy
sales The CO for dIScount customers IS only 37 20% of reSIdentIal CO, because only a
small percentage of reSIdential bIlled revenues are collected We conclude that the
hypothetIcal revenues we ascnbe to dIScount customers, for the usage of 150 kWh per
month, hes between the billed revenues and sales Takmg 150 kWh as a reasonable
benchmark, however, we are skeptIcal of the enexgy, bIlled revenues (CO) and sales
reported by Kyrgyzenergo

As stated earlier, I belIeve that energy sector employees receIve a 50% dIScount across the board,
whtle customers In the other 50% categones receIve the dIscount on only the first 150 kWh

5kytfrslt doc13

6

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



KemmDC
Normative (lrne) losses for Kemm DC account for 2021% of total electnclty

released to the network, whIle commercial losses account for 2863% Of the remammg
electnclty, which IS billed to customers, 85 20% of the billed revenues (CO) are collected,
although 77 51%of thIS IS rn barter

Umt costs for Kemm were not provided by Kyrgyzenergo, cost and profit

calculatIons were performed for Chu and Kemm combmed They are presented under

Chu DC The average tanff, accordmg to Kyxgyzenergo's calculatiOns, was 146 tylyn per
(billed) kWh The average tanff based upon sales and used energy was 8 0 tylyn per kWh

ReSidential billed electnclty represents 3036% of the total, although the billed
revenues are only 1685% of the total, because of the lower tanff rates for residential
customers ReSidentIal sales, which are entirely rn cash, represent 1638% of total sales,
reflectmg the surular collectIon rates for reSidentIal customers and total Kemm customers
82 86% of billed reSidential revenues (reSIdentIal CO) are collected, mdicatmg that there
IS a problem rn collectIng revenues from all customers, although far lower than the
problem mother dlStnbutlon compames Kyxgyzenergo calculates the average residential
tanff (based upon billed revenues and billed electnclty) as 146 tylyn per kWh However,
the average reSidentIal tanff based upon sales and used energy equals only 8 0 tylyn per
kWh

Only 9 62% of the reSidential customers of Kemm DC receive dIScounts, and
6433% of those receive dIScounts of at least 50% on the fIrst 150 kWh of electnclty use

each month TheIr average dIScount IS 50 48% If each dIScount customer hllis for exactly

150 kWh per month, as assumed, dIScount customers contnbute 801% (m kWh) to bIlled
reSidential electnclty, which IS realIStIc The CO for dIScount customers IS 5 16% of
reSidential CO (bIlled revenues), WhICh IS reasonable If the CO for dIScount customers
represents the total billed revenues (rather than paid revenues, which are, presumably,
lower) The CO for dIScount customers IS 623% of reSidentIal sales ThIS IS somewhat
higher than would be expected If the CO for dIScount customers represents paid revenues,
because the average dIScount IS over 50% and most (82 86%) of reSIdential billed revenues
are collected

The average tauff for dIScount customers IS 5 2 tyIyn per kWh, assummg that the
Imputed electnclty usage IS realIStIc If It were, however, the average reSidential tauff of
8 1 tylyn per kWh as calculated by Kyrgyzenergo (based upon bIlled revenues and bIlled
electncIty) would be too low, smce the true value would be a weIghted average of 8 01%
of total kWh at 5 2 tYlyn WIth 9199% of total kWh at the undlScounted rate of 10 5 tylyn

I
-

-
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The urnt cost, accordmg to Kyrgyzenergo's calculations, was 104 tylyn per (billed)
kWh and the average tanff was 10 5 tylyn per (billed) kWh The resultmg urnt profit was
1 tylyn per kWh I estIDlated the cost for each kWh used as 7 4 tylyn The average tanff

based upon sales and used energy was 4 0 tylyn per kWh The urnt profit, reestIDlated m
terms ofsales and used energy, was -3 4 tylyn per kWh

Assummg that the CO for dIScount customers equals sales to dIScount customers,
the average tarIff IS 6 5 tylyn If thIS were true, the average tanff as calculated by
Kyrgyzenergo (based upon bIlled revenues and billed electnclty) for residentIal customers
overall would be too low, smce the true value would be a weIghted average of 523% of
total kWh at 6 5 tylyn With 9477% of total kWh at the undlScounted rate of 10 5 tylyn

Tolas DC
Normative (hne) losses for Chu DC account for 2000% of total electnclty

released to the network, wMe commercial losses account for 1716% Of the remammg
electnclty, wInch IS billed to customers, only 4864% of the billed revenues (CO) are

collected, of which 6061% IS m barter

Only II 96% of the residential customers of Talas DC receive dISCOunts, and
4000% of them receive dIScounts of at least 50% on the first 150 kWh of electnclty use

each month TheIr average dIScount IS 37 79% If each dIScount customer bills for exactly

150 kWh per month, as assumed, dIScount customers contnbute 5 23% (m kWh) to billed
reSidentIal electnclty, whIch IS lower than expected The CO for dIScount customers IS
1442% of residential sales but only 451% of reSidential CO These percentages make
sense If the CO for dIScount customers corresponded to sales, because less than one-thrni
of reSidentIal billed revenues are collected

5k.ytfrsIt doc15

ReSidential billed electnclty represents 64 81% of the total, although the billed
revenues are only 46 71% of the total, because of the lower tanff rates for residential
customers ReSidential sales, which are entIrely m cash, represent only 3001% of total
sales, reflecting both the lower rates for reSidential customers and the lower rate of
collection of therr bills Only 31 25% of billed reSidential revenues (residentIal CO) are
collected, mdlcatmg that the problem of collectiOns IS even more severe for reSidential
customers than for the company on average Kyrgyzenergo calculates the average
residential tanff (based upon billed revenues and billed electnclty) as 7 6 tylyn per kWh
However, the average residentIal tariff based upon sales and used energy equals only 1 9
tylyn per kWh
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Data and deflDlnons used m tlus study
The data and the calculatIons m thIS study that I regard as nnportant mclude the

followIng The tItles shown correspond to row heaclmgs

Losses
o Nonnative or technIcal losses The table shows the total and techmcal

losses estunated by the company Although engmeers assert that an electnc
power system cannot function rehably If technIcal (hue) losses exceed
15%, we see that only BIShkek DC has losses lower than 15%

o Commercial losses ThIS IS the dIfference between total losses and
nonnatIve losses It represents the energy that IS used but not accounted
for (even as unpaid accounts receIvable) CommercIal losses are beheved to
be caused by theft of electncity from the system Only Naryn and Issyk­
Kul have commercIal losses below 10%, and they have normatIve losses
above 24% They and BIShkek DC have the lowest total losses, rangmg
from 29-32%

Billed energy

Recall that thIS IS the energy that IS attnbuted (for bIllmg purposes) to partIcular

customers For mdustnal and commercIal customers, It IS recorded from meters For
resIdentIal customers, it may also be read from meters, or it may be self-reported by the
customer

Used energy

Recall that thIS IS the energy that IS actually used by customers, whether billed or
not It equals the total energy released to the network, less the hne losses EqUIvalently, It
equals the energy billed plus the energy stolen (commerCial losses) ThIS IS calculated
dIrectly from Kyrgyzenergo data

-

I
•

CommercIal output (CO)

Recall that thIS IS the value (at the average tanfi) of bIlled energy

Sales

a Sales as percentage of CO ThIS represents the abihty of the company to
collect its bIlled revenues ThIS ranges from a low of 49% for Talas DC to
a high of 97% for Bishkek DC

,
..
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o Sales, barter Barter accounts for more than half of every company's sales

We should mvestIgate the nature of barter goods and the accuracy WIth

whIch theIr value IS reported

Case 2 Techmcallosses are 12% and commercIal losses are 2% ThIS represents
the case m WhICh management has successfully dealt WIth the problem of nonpayment In
thIs case, all dIStnbutlon compames except NaJ:Y11 are profitable, and Naryn IS close to
showmg a profit

The attached tables

I have pnnted out a spreadsheet contammg the data referenced m thIS

memorandum As backup, I have also mcluded spreadsheets correspondmg to two
alternatIve hypothetIcal cases

Case I Total losses are as reported by Kyrgyzenergo, techmcallosses are 12% In

thIS case, commerCIal losses are hIgher than reported by Kyrgyzenergo ThIS nnplIes that

used energy IS hIgher Accordmgly the average tanff based upon sales and used energy IS

lower than m the base case, and the company IS less profitable
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o ResIdentIal sales as %of ResIdentIal CO For each DC, thIs percentage IS

sIgmficantly lower than that for the company overall, showIng that It IS

harder to collect revenues from resIdentIal customers than from mdustnal

and commercIal customers TIns seems surpnsmg, because some of

resIdentIal energy usage IS self-reported (and potentIally underreported) It
IS hard to lIDagme that a customer would report energy usage If he dId not

mtend to pay for It We thInk thIs way because have been assummg that

the amount of resIdentIal energy usage reported by meter readers IS low

compared to the amount that IS self-reported Perhaps thIS IS not the case

we should mvestIgate

Average tanff

o
o Average tanff, resIdential ThIS IS the same calculatIOn as above, based

upon Co and billed energy for resIdentIal customers, as reported by the
Marketmg Department

I
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ConclusIons and recommendatIons

In vzew ofthese results, the tariffshould he razsed
As you know, I have not mvestIgated Kyrgyzenergo's cost data m any great detaJ.1

Nonetheless, I have receIved operatmg cost data from Mr Oukoulovand tax data from
Mrs ReJlch The followmg comments are conjectures, based upon general knowledge and
lumted specIfic expenence When the ISSue of msmg tanffs IS addressed practically, a
careful reVIew of company costs will be essential

FlISt, If commercIal losses and/or techmcal losses were reduced and collections

mcreased, as m the second alternative scenano, perhaps the enterprISes would be

profitable Our results show that, after the effect of three types of leakage (lost m
transmISSIon, used but not reported, and reported but not paId for), the amount of money
paid by the people who pay IS InsuffiCIent to cover costs If more people pay the same
average amount of money for the same amount of used energy, more money will be
collected ThIS outcome would be preferable to mcreasmg the rates

Second, the profits per kWh m the table have to be meet financial needs of the
dlStnbution company that go beyond merely covenng Its operatmg costs ThIS model does
not explICItly take account of eIther taxes or debt, let alone any dlVldends to mvestors I
thmk that the expenses m the model are consIStent WIth the data proVIded by Mr
Oukoulov If so, they may mc1ude some tax components but not all of them, and they do
not mc1ude taxes paId centrally

Fmally, the actual numbers shown m these tables, even 1f the calculations are
completely accurate, do not represent the SItuation that will obtam after pnvatIZatIOn
ThIS IS so because, as far as I can tell, the generatIOn cost of CO reflected m these data
are the average cost estlmated by Kyrgyzenergo, WIthout markups One of the actiVItIes
that will be reqUIred as part of the pnvatizatIOn process will be the establIShment of
wholesale tanffs Even before pnvatIzation, an effiCIent mternal transfer pnce should at
least prOVIde a return on mvestment for the generatmg and transmISSlon compames As

far as I know, the cost mc1uded m thIS model does not

I hope that the analysIS presented m thIS memorandum will be a useful tool to the
Government of Kyrgyzstan, the management of Kyrgyzenergo, and potentIal mvestors m
the pnvatizatlOn process The results are unlikely to change substantively as the data and
the methods are refmed From the spreadsheets that underlle the present analysIS, we can
develop use-fnendly models, m WhICh the user can vary key parameters to determIne the
profitab111ty of each dlStnbutIOn company 7 WhJ.1e the model IS bemg developed (and

7 One example IS the settmg of target levels for collection of billed revenues from reSidential customers
and total customers Another example IS the evaluatIon of wholesale pnces for electnclty, thIS pnce IS

a polley vanable for Kyrgyzenergo and a state vanable to each dlstnbutlOn company

I
I
I
•
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before It IS user-fnendly), we can use It mternally to advISe the Government Accordmgly,
I thInk that the Government should be made aware of the development of thIs model and
encouraged to promote both the model and the pnvatIZatlon effort

I
I
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3 Is thIS data from 1996 or 1997? If 1997, how much actual data was mcluded?

How were the annual totals estimated?

General QuestIons and Comments

Data

2 If possIble, please provIde the most recent year of actual data that went mto the
forecast, m the same format as Annex 7

11

Lmda Kalver

Comments on the Fmancml Model developed by State Energy
Agency

DRAFrMEMO

December 8, 1997

Joellyn Murphy
AvtandIl Kalmanbetov

2 DId you run the model With other tanff levels that satISfied the pnncJple of "faIr
pnces"? If so, what results dId you fmd?

TanjJs used In forecast

1 These tanffs are based upon the pnnciple of "farr pnces" Were the levels of the

tanffs for each customer class determmed by SEA or by Kyrgyzenergo, or by
another party?

The data on WhICh the forecasts are based are saJd to come from the document,

"FoundatIon of Pohcy on Tanffs for Electncity and Thermal Energy for the Penod of

1997-2000"

1 Do you mean both the actual data and the forecasts, or dId SEA perform Its own
forecast?

I have revIewed the fmancIaI model developed by the State Energy Agency and

documented m the report, "Fmancial Model of Restructunng of JSC 'Kyrgyzenergo"',

dated November 21, 1997 I have some comments and questIons concernmg some of the

concepts, the data, and the methodology employed I hope to meet WIth Ms ShJgaJbaeva

today or tomorrow to dISCUSS these matters

FROM­

SUBJECT

DATE

TO.
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SpecIfic Questions and Comments
These questIOns refer to the text of the report and the annexes to the report The

text IS referenced by page number Data m the annexes are referenced by sectIon number

(m Roman numerals) and/or column number (m ArabIC numerals)

QUestiOns about the Text
1 The data on page 2 of the text are graphically represented III Annex 1 I compared

these data WIth the data for Kyrgyzenergo m column 5 of Annex 7 Why IS the

total productIon (I) projected for 1998 less than that for 1997?

2 Is the source of data for accounts receIvable by customer class (mIddle of page 2)

the marketmg department of Kyrgyzenergo?

3 In settmg tanffs, dId you take account of the higher rates of amortIzatIon that you

project for 1998 and 1999?

I

•

4

5

On page 4, "Results of the 1st stage", #3, refers to the cost of dIStnbutIon and

sales of energy m regional comparues Please conftrm that these are the "auxIliary

costs", which appears m Annex 7 (XI) For all regional compames (column 11),

the cost for electnc energy matches the value m the text However, for every

dlStnbutlon company (columns 6-10), the costs assOCiated With thermal power are

zero, accordmgly, the sum (column 11) IS also zero Please explam thIS

dIScrepancy

On page 4, "Results of the 1st stage", #4, refers to the proftts of dIStnbutlon

compames, which appears m Annex 7 (XIV) For all regional comparues (column

11), the profits for electnc energy are close to the value m the text, although It

does not match exactly However, for every dIStnbutIOn company (columns 6-10),

the proftts assocIated With thermal power are zero, accordmgly, the sum (column

11) IS also zero Please explam thIS dIScrepancy

I

-
6 On page 4, "Results of the 1st stage", #6, refers to profitabIlIty, which appears m

Annex 7 (XIV) (My questIOns about the concept and the calculatIOn of

profitabIhty appears m the next section, Questions about Annex 7 ) The defimtlon

of profitablhty that you use appears to be Profits (XIV) diVIded by AuxIliary Costs

(XI) However, under that defmltIon, the profitabIlIty of 600720 ksom would be

more than 22%, not 20% as stated Please explam thIS dIScrepancy

7 On page 5, "AIms of the Second Stage" are presented Is there a plan for achlevmg

these aImS? Please prOVide any documentation that eXISts
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3 Why IS profitabIlIty measured as a percentage of auxIhaty costs?

4 What IS meant by "shortage of useful energy supply"? (IV)

2 What are auxilIaty costs? (XI) (Total electnc power cost IS defmed to equal
aUXIlIary costs plus power purchase costs )

Questions about Annex 7 - 1998 ProjectIOns

1 What are auxIlIanes? (II) Only Kyrgyzenergo has them

Sseamoddoc3

6 I compared the cost per kWh (XII) WIth the tanffs (VIII), and I observed that m
each regIonal company (columns 6-10) the mdustnal customers are subsldlZIng the
reSIdentIal customers In BIShkek (column 10), they are subSIdIZIng the agncultural
customers as well

5 Assummg that all cost figures are correct, I have measured gross profit (XIV) as
PaId commerCIal output (XV) mInUS Total costs (XI), rather than as Electnc
power sales (X) mInUS Total costs Under thIS measurement, all dlStnbutIon
compames (columns 6-10) except BIShkek (column 10) show a loss The total for
the regIonal dlStnbution compames (column II) shows a loss

9 SectIon 6 says that the dIfference between "real cost" and the dIScount pnce are
compensated from the republIcan and local budgets (for 13% of dIScount
customers) and from JSC Kyrgyzenergo funds (for 87% of dIScount customers)
(page 10) (a) Does thIS mean, lIterally, that the dlstnbutlon compames receIve
cash payments from the aforementIoned to compensate for the lower rates paId by
the dIscount customers? Does thIS occur at present, or will thIS compensatIon be
pmd only to pnvate Investors? (b) Is the amount of compensanon equal to only
the dIfference between the cost of productIon and the dIScount tanff, WIthout any
allowance for profit?

8 SectIon 5 says that consortIa who mvest m new ConstructIon "should be able to
export 100% of produced energy at contract pnces" (page 9) Does this mean that
all new ConstructIOn IS expected to be used exclUSIvely to generate electnclty for
export, or merely that It may be used exclUSIvely for this purpose? In eIther case,
It does not appear benefiCIal to the Kyrgyz economy to provIde tax exempnons

and other fmanclal mcentlves to mvestoIS who (a) will make htgh profits from
exportmg electnclty, (b) will compete With state-owned generation for the

profitable export market, and (c) will not be reqUIred to help Kyrgyzstan satISfy Its
domesnc demand for energy (at lower pnces)

I
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7 The residential mcome (X) is based upon residential supply (V) and the full tanff
of 17 tylyn (VIII), because the diScounts for diScount customers are to be paid

from a central fund a) For each regional diStnbutlon company, please proVide

any estmates that have been made of the number of diScount customers by

diScount category, the number of kWh to which diScounts apply, the value of the

diScounts (ksom), or any other relevant data b) Will diScount customers be

reqUired to pay the full tanff and be relffibursed by the fund? Will distnbution

compames charge diScount customers the diScounted rates and recover the

dIfference from the fund? If neither of these, by what mechaDlSm will the

diScounts be admIDlStered?

8 For each regional diStnbution company, please confirm that paid commercial

output 18 based upon revenue or barter that 18 actually collected Is the dIfference

between paid commerCial output and "mcome" (X) completely accounted for by

non-payments? If not, please explam the dIfference

I

/'

\

4 Sseamod doc



5seameet doc

We dIScussed and documented these ISSues III detail In October, when I was
developrng the USAID/Hagler Bailly model The SEA model Incorporates the same
elements of concern

These are my comments on the State Energy Agency Fmancial Model (SEA
model) They reflect mformation received at the meetmg Messrs Iskakov and KasproWiCZ
and I attended at the Agency yesterday afternoon Mr Arstand, Ms Shtgalbaeva, and Ms
Iunusaheva of the Fmancial and EconomIc Department dIScussed the model What I call
the State Energy Agency Fmancial Model IS actually the product of a workmg group,
representmg SEA, the State Property Fund, Kyrgyzenergo, and the MmIStIy of Fmance

General comments
I have no fIrsthand knowledge of Kyrgyzenergo's accountmg systems However, I

have dealt WIth numerous reports from several departments of Kyrgyzenergo, as well as
related reports (such as the Form I, whtch reports the value of assets, whIch I receIved
from the State Property Fund), and I have found them to be generally consIStent My
concern IS, rather, WIth the mterpretatlOn of the data SEA, consIStently WIth
Kyrgyzenergo, calculates statIStICS that are not found m Western fInanCIal reports and
employs these statIStICS m a manner that are hkely to ffilSlead potentIal mvestors

MEMO

December 10, 1997

Ioellyn Murphy
Avtandil Kalmanbetov
Marat Iskakov
Leszek KasprowIcz

LInda Kalver

State Energy Agency Fmancial Model

In contrast to Western fInancial reportmg, Kyrgyzenergo focuses on billed
revenues, rather than on revenue collected (sales, In Western usage) They have, at
vanous tImes, apphed the word "sales" both to billed revenues and to collected revenues
ThIS IS partIcularly vexatIOUS m VIew of theIr dIfficulty m collectmg the revenues owed to
them (1 e , theIr large accounts receIvable) In addItion to energy that IS reported, billed,
but not paId for, a substantIal amount of energy IS lost to lme losses and commercial
losses (theft) Therefore, the energy that IS paId for must cover the cost of all energy
produced, mcludmg the losses and the uncollected bIlled energy The calculatIOns favored
by Kyrgyzenergo obscure these consIderatIons

FROM·
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In estunatmg profit, KyIgyZenergo measures the revenue component by
CommercIal Output, Ie, the billmgs for energy Moreover, they calculate "profitability" as
the amount of profit diVIded by those costs other than the cost of purchasmg electncity
At present, energy IS not purchased by the dIStnbutIon compames, but SEA's forecasts for
1998 (after unbundlmg and, possIbly, pnvatIZation of the dIStrIbutIon compames) also
calculate profitabIlIty thIS way Smce electncity purchase will constItute a large proportion

of the dIstnbutIon compames' costs, thIS calculatIon greatly dIStOrts the "profitablllty" m

the Western sense

Source of data, assumptIons, and forecasts
Accordmg to SEA, the hIStoncal data and the forecast values used m the model

came from Kyrgyzenergo, although there may be a few dIfferences, where SEA dISagrees
WIth KE The assumptIons are taken from the Tanff PolIcy The SEA model mcludes
tanff levels, m addItIon to average tanffs, but I could not find the value of tanff levels m
the Tanff PolIcy

I
I
I
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All these measurements, If mterpreted m the conventIOnal Western manner, senously
overstate the fmanclal health of Kyrgyzenergo The accompanymg tables, whJ.ch are
outputs of the model, present Kyrgyzenergo's calculations, together wIth alternatIve
calculatIOns that are more consIStent WIth Western standards of accountmg and fmance

DIfferences between the present memorandum and draft memo of October 29, 1997,
Techmcal and Fmanclal Model ofKyrgyzenergo Prellmmary Results

In my memorandum of October 29, 1997, I presented detailed results, by
dIStnbutIOn company These results are shown m the table, however, for the present
purpose, I did not dISCUSS the dIStnbutlon compames mdlVldually In addItIon, the early

veXSlon of the model mcluded estnnates of the billed revenues and the amount of dIScount
assOCIated WIth the reSIdentIal dIScount categones We found the results mconsistent WIth
the data for total reSIdentIal customexs, because, for several of the distnbutIOn compames,
the billed revenues for total reSIdentIal customexs (WhICh were proVIded by Kyrgyzenergo)
were less than the estImated billmgs for only the dIScount customers We have concluded
that, at thIs tIme, we lack suffiCIent understandmg of the way ill whJ.ch Kyrgyzenergo
measures the usage, billmgs, and sales assOCIated WIth dIScount customers to make

Purpose of tIus memorandum
ThIs memorandum summanzes the results of the TechnIcal and Fmanclal Model

that I have been developmg smce October Its pnmary purpose IS to dIScuss the way ill
whJ.ch KyIgyZenergo assess Its profitability, and to contrast It WIth the analysIS that would
be performed m the West The key concepts illclude

(a) Kyrgyzenergo's definItion of profit IS based upon billed revenues, whether
or not the money IS eventually paId ObvIOusly, tins mflates the
measurement of profit that they report

(b) Kyrgyzenergo uses the word "sales", on vanous OCcasIOns, to refer to both
billed revenue (whether or not It IS paId) and pmd revenue (1 e, the
Western concept of sales)

(c) Kyrgyzenergo defmes profitability as the ratIO of profit (accordmg to Its
own defimtIOn, (a» to costs other than purchased energy In other words, It
calculates profitability as the ratIO of an mflated estimate of profit to a
fractIon of Its total costs

I
I
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MEMO

December 16, 1997

Joellyn Murphy

Lmda Kalver

Results of Fmancla1 Model
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meamngful estimates of our own Accordmgly, the second table attached to tIns
memorandum presents data received from the Marketmg Department of Kyrgyzenergo,
sununanzmg the numbers of customers by category, mcludmg the dIScount customers In
addition, It present sImple statIStical summanes of the data

Data used m tins study
The data used m tIns study came from Kyrgyzenergo With the exception of the

cost data, the data were taken and/or calculated from reports provided by MISS lfimenka,
Head of the Marketmg Department These reports are the only source that I am aware of
for detaIled data about residential customers Smce the MarketIng Department proVIded
no cost data, the cost data were taken from the Kyrgyzenergo report, Techmcal and
economic Indices and Financial Results of Kyrgyzenergo The latter report IS the source of
data for the State Energy Agency's fmanclal model, and Its data on energy IS slffillar, but
not Identical, to the data I have used Although I would prefer to be completely
consIStent With the SEA model, I felt that I could make the most effective use of the
residential data by employmg billmg and sales data (i e, energy-related data) from the
same marketmg reports that Yielded the customer data

DeflDlhODs used m tlus study
Losses

o Nonnative or techmcal losses The table shows the total and techmcal
losses estimated by the company Although engmeers assert that an electnc
power system cannot function relIably If techmcal (lme) losses exceed
15%, the Marketmg Department data show that only BlShkek DC has
losses below 15%

o Commercial losses ThIS IS the dIfference between total losses and
nonnatIve losses It represents the energy that IS used but not accounted
for (even as unpaid accounts receivable) Cornmerclallosses are beheved to
be caused by theft of electnclty from the system Only Naryn and Issyk­
Kul have commercial losses below 10%, and they have normative losses
above 24% They and BlShkek DC have the lowest total losses, rangIng
from 29-32%

Brlled energy
ThIS IS the energy that 15 attnbuted (for billmg purposes) to particular customers

For mdustnal and commercial customers, It IS recorded from meters For reSidential
customers, It may also be read from meters, or It may be self-reported by the customer

-
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Sales

Commercial output (CO), or hilled revenue

TIns IS the monetary value of the billed energy, evaluated at the average tanff

o Sales as a percentage of CO ThIS represents the abIlIty of the company to
collect Its bIlled revenues The values range from a low of 49% for Talas to
a hIgh of 97% for BIShkek DC

To estImate used energy for resIdentIal customers, we have assumed that the

techmcallosses are dIvIded among reSIdential customers and non-resIdential customers m
proportion to therr billed energy

Sresults doc3

Accordmgly, we have mtroduced the "average tanff based upon sales and used
energy" thIS IS calculated as the ratIO of electnclty sales (1 e , revenue collected) to "used
energy", defined as billed energy plus the commercIal losses Used energy IS the energy
produced for potentIal sale, whose cost must be covered by the revenues collected For
each dlStnbutlOn company, the average tanff based upon sales and used energy IS

sIgIUficantly lower than the average tanff calculated by Kyrgyzenergo, usually half or less

The reSIdential average tanff IS calculated m the same way, based upon the billmgs
and the billed energy for reSIdential customers The reSidential "average tanff based upon
sales and used energy" IS, lIkeWISe, calculated from the sales and used energy for
reSidentIal customers

Average tanff
Kyrgyzenergo calculates the average tanff (tyiyn per kWh) as the ratio of billed

revenues to the correspondmg billed energy Both the numerator and the denommator are
mISleadIng mdlcators for two reasons Fll'St, much of the bl1led revenues are not collected,
therefore, they do not contnbute to covermg the company's costs Second, the energy
used by customers mcludes a great deal of electnclty that IS not reported and, therefore,
not billed Tlus electnclty IS mcluded m estImated losses as "commercial losses" However,
any realIStic estImate of total costs must mclude the cost of producmg the electnclty lost
as well as the electncity bIlled

Used energy
TIns IS the energy that IS actually used by customers, whether billed or not It

equals the total energy released to the network, less the hne losses EqUIvalently, It equals
the energy billed plus the energy stolen (commercial losses) Used energy IS calculated

drrectly from data m the Marketmg Department reports

I
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o

o

ReSIdentIal sales as a percentage of reSIdential CO For each chstnbutlOn
company, this percentage IS sIgIUficantly lower than for the company
overall, showmg that It IS harder to collect revenues from reSIdentIal
customers than from mdustnal and commercIal customers 11us seems
surprnmg, because some of reSIdential energy usage IS self-reported and
would appear to have greater potentIal to be underreported

Sales, barter Barter accounts for more than half of every company's sales

•

I
I

I
We expect the present mvesttgatlOns of billmg and collections wtll clanfy some of

the ISSUes concemmg sales

Profit
Kyrgyzenergo calculates the profit of each company by companng the billed

revenues to the total (operatmg) costs, by thIS measure It asserts that eveIY dlStnbution
company except Naryn and Osh IS makmg a profit By Western standards, however, only
the paid revenues (1 e , sales) count toward profitabIlIty By thIS standard, only BlShkek
and Issyk-Kul are profitable

Kyrgyzenergo expresses profit per urnt of billed energy It compares the average
tanff (based upon billed revenues) to the (total) cost of generatIon, transffilSSIon, and
dlstnbutlOn expressed per billed kWh Correspondmgly, we have calculated profit per
kWh of used energy ThIS calculatIon lowers the perceIved cost per urnt, but, m all cases,
by less than the recalculated average tanff lowers the revenue per urnt

The use of "urnt" profitabIhty IS merely an expoSitory deVIce ProfitabIhty occurs If,
and only If, the total revenue covers the total costs Our recalculatIon does not change the
total costs, It changes the total revenue used m determmmg profit The fallacy m
Kyrgyzenergo's calculations hes m the fact that, even when the offiCIal tanff rates cover
the cost ofone kWh, many kWh are used but not paId for

ConclUSIOns

The analysIS dIScussed m thIS memorandum shows that most of the dlStnbution
comparnes are not now profitable However, when the model assumptions are vaned to

reflect decreased losses and/or mcreased abIhty to collect billed revenue, the comparues

become qUIte profitable

At the present time, we have not undertaken an mvestIgatlon of costs It IS
pOSSIble that we will IdentIfy ways m WhICh profitabIlIty can be mcreased through a
decrease m costs

•
•
•

-
I
I

•

•
•
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Sexports doc

When we examme detailed cost data for generatIon and transIDlSSIon, as we plan
to do, we will estImate a realIStic apportIOnment of costs to exports

We hope to develop a more realIStIC analysIS of the profits denved from exports
Tlus analysIS IS necessary, m general, for settIng cost-based tanffs for each customer class
and, m partIcular, for detennmmg pollcy concenung exports

As we chscussed wlule I was m BlShkek, It appears that Kyrgyzenergo's standard

financial reports overestunate the profitability of exports ThIs IS so because the costs
associated WIth exports are only the generatIon costs No techrucal losses or transrrusslon
costs are attnbuted to exports Accordmgly, the profits from exports are overstated, whIle
the profits from domestIC transactIOns are understated by the same (total) amount

q(

MEMO

Exports

January 4, 1998

Joellyn Murphy

Lmda Kalver
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Matt ChwalowskJ. has been studYIng the billmg and collectIOn system of
Kyrgyzenergo I hope that he will be able to prOVIde some guIdance concernmg the
avauability (or the possibuity of collectmg) the data needed for thIS analysIS

I am trymg to obtaIn data that mdicates the length of tIme that bIlls remaIn
unpaId, such data would have to be developed from mdlVldual customer records, although
we would reqUITe orl1y data that was completely anonymous and, to a consIderable extent,
summanzed

As we dIscussed whIle I was m BlShkek, It 15 ImpossIble to assess accurately the
prospects for profitability of the electnc power sector WIthout an understandmg of
Kyrgyzenergo's accounts receIvable Accounts receivable anse from the billed revenues
(commerCIal output) that 15 not actually receIved as revenue We are mterested m
knoWIng whIch customer classes are more, and whIch less, dlSposed to pay therr bills
Equally Important IS the length of tIme It takes each class, on average, to pay

I have seen vanous reports of accounts receIvable, some prOVided directly by MISS
lfimenka, Head of the Marketmg Department of Kyrgyzenergo, and others from Mr
Kalmanbetov (the oogmal source of WhICh I do not know) I conclude that the available
data may proVide some dISaggregatIOn by classes but do not offer any mformation
concernmg the length of tIme between billmg and payment The calculatIOns m
Kyrgyzenergo's reports relate the balance m accounts receIvable to the correspondmg
amount of billed revenue Although Kyrgyzenergo measures accounts receIvable m
"eqmvalent days", thIS phrase means "the number of days' billmgs", the value equals the
balance m accounts receIvable dIVIded by one year's billmgs, muitiphed by 365 It has
notbmg to do WIth the length of tIme these bills have gone unpaId

5acetsrec mem1

January 4, 1998

Joellyn MUJphy

Lmda Kalver

Accounts receivable

MEMO

For example, suppose that 90% of all customers pay therr bills Immediately, and
10% pay therr bills exactly one month later Then the amount m accounts receIvable 15

1/12 of 10% of one year's billmgs, and the eqmvalent number of days IS 304
(10*1/12*365) The average age of accounts receIvable 15 1/2 month Suppose, mstead,
that 95% of all customers pay ImmedIately, whl1e 5% pay exactly 2 months later In thIS
case, the amount m accounts receIvable 15 the same, 1/12 of 10% of annual billed
revenues (5% from current month and 5% from preVIOUS month) However, the
percentage of bills that are paid ImmedIately has nsen from 90% to 95% while, on the
other hand, the length of tIme to collect bills that are not paId has mcreased The average
age of accounts receIvable IS now I month In other words, Kyrgyzenergo's measure
(eqmvalent days) IS unchanged, but bills remam unpaId longer
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AssumptiOns govermng the commerCIal case

AssumptiOns governmg the case m WhICh the dIScounts are not reImbursed

(Note that one obViOUS consequence of these assumptIOns IS that residential sales,
as a proportion of reSIdential CO, mcreases)

MEMO

Model runs under hypothetIcal assumptIons

Lmda Kalver

Joellyn Murphy

January 7~ 1998

AssumptIOns about the dIscount The government does not reImburse the dlStnbutlon compames
for the dIScounts enjoyed by some ofthe residentIal customers

The base case IS the SEA model for 1998 ThIs IS so because, through 1997~ the
dIStnbutIon compames were not reImbursed for the dISCounts, the average tanfl', CO~ and
all calculatIOns of profits assume that the dIScount customers were billed at theIr

dIScounted rates Begmmng m 1998~ however, the dIStnbutIOn compames are expected to
receive the full tanff for each reSIdential customer, With the government providmg the
amount of the dIScounts enjoyed by the dIScount customers

o Same average tanffs (total and resIdentIal) as m 1996 ThIS reflects an
unchangmg customer IDlX

o The ratIo of billed residential energy to total billed energy IS unchanged
o The nux of sales -- barter, cash, reSIdential -- IS unchanged

CommercIal assumptIOns Techmcallosses at 12%, financIal lasses at 2%, and collectlOn of

bll/ed revenues IS 95%
The base case IS "our model"~ the one we presented to SEA Actual data are based

upon 1996 When we changed the assumptIons to reflect more aggressIve management
polIcy, not surpflSmgly, all dIStnbutlOn compames showed a profit (both "theIr way" and
ours) Nonetheless, resIdentIal customers were still unprofitable

I have completed two hypothetIcal model runs that we dIScussed before I left
BIShkek These runs, and the associated base case of each~ are attached to thIS memo
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o Each resIdentIal customer has the same usage Therefore, the amount of
the dl8count can be estlffiated from the marketmg data on the number of
customers m each dlScount category 1

o The billed revenues mcorporate the dl8counts
o The amount of sales receIved m barter 18 unchanged, smce these revenues

are receIved from customers other than resIdentIal 2

As a consequence, most of the dlstnbutIon compames (and the total) become
unprofitable by Kyrgyzenergo's calculatIOns, and all are unprofitable by Hagler Bailly's
calculatIons

The CO, Without deductmg the dISCOunt, IS estimated as SEA's forecast of billed reSidential eneIgy,
multIphed by the average reSIdential tanff, 17 tyIyn per kwh The dISCount IS estlffiated as a
percentage of reSidential CO (% of customers at 100% dISCount*lOO%) + (% of customers at SO%
dlSCOunt*SO%) + (% of customers at 25% dlscount*25%), whtch IS subtracted from reSidentIal CO to
Yield the CO (billed revenue) In thts case

2 ThIS 15 what I have been told In fact, the reSidentIal sales for Oshenergo m 1996 were slIghtly htgher
than the cash sales (17,6S2 vs 17,635 ksom) I suppose these are the reSidential customers who pay
With sheep or sugar

2 Shypothl doc



The attached workbook presents the results of the revISed assumptions

Base case assumptions as presented to Kyrgyzenergo and SEA

o CommerCIal losses are dIStnbuted to residentIal and non-reSidentIal
customers In proportIon to therr billed energy

After our telephone conversatlOn yesterday, I reVISited the model Begmmng WIth
the file I sent you, SEACOMM WIG, I mcorporated the assumptIOns we dIScussed, and I
produced a new workbook, SEACOML WKJ, whIch IS attached to thIs e-maIl

Commerclal assumptIOns usedpreViously

o 95% of total billmgs are collected, as sales
o ResIdentIal sales (ksom) as a percentage of total sales IS the same as In

1996

/
q~5modlasmp doc1

MEMO

February 17, 1998

Joellyn Murphy

LInda Kalver

Further results m the technIcal and financIal model

AssumptIOns you mtended to Incorporate m our analysIS

o All commercial losses are attnbuted to residential customers
o In the commerCIal scenano, m whIch 95% ofbillmgs are collected, 95% of

all residential and 95% of all non-reSIdentIal billmgs, respectively, are
collected, as sales

DescnptlOn ofworksheets
o A DlSaggregated data, for the eJgl1t eXlStmg dlStnbution compames Not

relevant to the analysIS
o B The commercial case, under the deSIred assumptions
o C The base case, as presented to Kyrgyzenergo and SEA m December
o D The revISed base case, consIStent With the assumptIon that all

commercial losses are assocIated WIth reSidentIal customers
o E A summary sheet of the average revenues, under vanous algonthms, for

reSIdentIal and overall
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ImplicatIOns for base case
Sheet C replIcates the base case we present m December, whIch IS the base case

of SEACOMM WIG Sheet D IS a revISed base case, m whIch all commercial losses are
attnbuted to the residential customers There IS no change m the average tanff (residential
or total) as calculated by Kyrgyzenergo, because It IS based upon billed energy The
average reahzed tanff overall IS unchanged, because It IS based upon received revenues
and total used energy (billed energy plus commerclal losses), which are unchanged
However, the average realIzed reSIdential tanff decreases, because the used energy for
reSIdentIal customers has mcreased It IS equal to the billed reSidentIal energy plus all

(rather than a portIon of) the commerCIal losses Therefore, the average realIzed
reSIdentIal tanff (resIdential sales dIVIded by residentlal used energy) decreases

Implzcatlons for commerCIal case
The present results are the ones that you want to see The reSidential average tanff

has countervailing mfluences, as compared to the earher estlffiates the used energy has
mcreased, leadmg to a decrease m average realIZed tanff, but the rate of collectIon of
billmgs has mcreased The net result has been a dramatIC mcrease m the realIZed average
reSIdentIal tanff

Comments
o In the commerCIal case, the average tanff, as calculated by Kyrgyzenergo,

IS the same for each dlStnbution company as m the base case and the
reVISed base case ThIS IS as IS should be However, the total (column G)
dIffers m the third place from the two base cases, It appears to be roundoff
error

o As theft decreases, the the average realIZed tanff tncreases The maxunum
that thIs value could take (under the sort of analysIS we are perfonnmg) IS
the average tanff as calculated by Kyrgyzenergo For the reSIdentIal
customers, thIS IS consIderably under the statutory tanff of 12 sornfkwh
(dIScounted) However, Without herOIC assumptIOns, we cannot but assume
that both the billed/unpaId and the stolen kwh would have an average
tanff equal to the average tanff reported by Kyrgyzenergo, correspondmg
to the average tanff that It bills
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A Jumagulov
Pnme MmISter

,
Kyrgyz RepublIc Government Order #331-p

2 The WorkIng COmmISSIon shall submIt appropnate proposals to the Government of the
Kyrgyz RepublIc by September 15, 1997

6finmoddoc

CommiSSion members

DIrector of "EnergIa" Research Techmcal Center

Director of Osh DIStnbutlon Company

DIrector of Chu DIstnbutlon Company

Head of FmancIaI and EconOmIC Department of JSC
Kyrgyzenergo
Head of FmancIaI and EconomIC Department of the State
Energy Agency under the Government of the Kyrgyz RepublIc

Head accountant of JSC Kyrgyzenergo

DIrector of Toktogul cascade of hydropower statIOns

DIrector of Blshkek Thermal Plant # 1

Deputy DIrector of the State Property Fund of the Kyrgyz
RepublIc

General Director of JSC Kyrgyzenergo

Mmister of Fmance of the Kyrgyz RepublIc, head of JSC
Kyrgyzenergo's Board of DIrectors, head of the COmmISSIon

DIrector of the State Energy Agency under the Government
of the Kyrgyz RepublIc, deputy head of the commISSIon

Botbayev B A

RYJIkh L I

Alykulov MA

Tashpolotov N R

Ryskulov N R

Tynybekov A K

Isral10v A N

ChukmA T

Vasl1yev AA

Mateev U A

SartkazIyev B E

KOlchumanov T D

1 To fonn a WorkIng Cormmsslon to develop a fmancial model of JSC Kyrgyzenergo
Below IS the lISt of people m the COmmISSion

September 1, 1997

To mtroduce a reasonable method of calculatIng a cash commodity produced by an energy
sector, to Impartially consider the perfonnance on the regIOnal level, to foster operation of
the whole sector and Its subsectors, to set reasonable tanffs for electnc and thennal energy,
and to subsequently Implement denationalIZatIOn of the RepublIc's energy sector
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) C03.ilclTb pd60Q}-1O KOMHCCHIO no pd.3pcl6oTKe q,HH..iHCOBOH MO~eJJH AO
"KblprLl33Hepro" B cneD.Y'cOuteM COCT"dOe

2. Pa604eu lo.OMHCCI1H K 15 ceHTjJ6pSi 1997 rOAd npe,u.CTUBHTb B npdBMTenLCTBO
KplDfLIJCKOH PeWYOJ1HKM COClTfleTCTBywmne npeJJ.1IOJKeHHJl

nPABHTEJ1bCT80
I< bl pr bI3CI{()~'1

PEe n Y 6 Jl vi K yt

PACnOP51}KEHVIE

- MHHHCTp ¢HHclHCOB KblprbJ3CKOH Pecny6.nHKH.
Ilpence;J.aTem.. COBera ~PeKT0POB AO

"Kblpn.l33Hepro" • npeJl.Ce.aaTeJIL KOMHCCHH,
- Jl.~peKTOp rOcareHTcrBa no 3HepreTHKe npH

DpUBHTeJlbC1'Be KMPrb[3CKOK Pecny6JJHKH,
3aMeCTHTeJIb npe,lJ.CeAaTenx lCOMHCCHH

tL1eHbl KOMHCCMli

- reHepanLHLIH llHpe.K"fOp AO "KbIprLI33HeprO",
- 3d.MecnUeJlb npeJ.{ceAareJUI <1>oHJla rQtWl'YWecT8a

Khlprbl3cKoH Pecny6JlHKH,

- JlHpeKTOp T3il-l ,rap BuwxeKa,
- ,lurpeKTOp TOl\'"ToryJlhCKOrO KaCl<clJla f3C,
- Jl.HpezcrOP Qyf13C,
- ,llupeKTop Ow U3C,
- nupeKTop HTU 1&3HeprnSl".
- fn8SHblH 6yxfamep AO "Kblpr&l33Hepro)t I

- H31laJlbHHK q>HHaHCOBO-3KoHoMHllecKoro
ueHTPa AO "KblprLIJJHepro".

- UalldJ1bHliK qumauco8o-3KOHOMHt{ecKoro OT.ne-1a

rOcareHTCTBa no 3HeprerHKe npH npaBHTeJIbCTBe
KLJprLJ3CKOH Pecny6JUlKH

CapTKa:men B'3
4.yxaHA r

MaTeeR Y A

KOHt{Y\tc!HOB T Jl

BaCliJlheS A A
l1cpaWloB '\ H
TbUibI6e.KOB A K
AJn,IKYJIOB M.A
Eo1'6aes B A
PbI)KHX JI 11
PoICX}Jl08 H P

Tau..nO:IOTOB H P

npeMbep-MHHl1CTP

r GHIUI\r.1\ .10.\1 npl\BIIT£:JlbCTB-\
OT 1 ceHTR6pH 1997 ro~a ~ 331-p

B llemn. BBe~CHlHf OOOCH08aHHOM MeTOlU1KH paC1leTd ToaapHoM npOJlyKUMH,

npoH3Be.u.eHHoH :mepreTHtleCKftM KOMrJIleKCOM, d TaK)J(e .wUl 06'beK1MBHOfO ytleTa

PdOOThl perHOHOB. CTHMYJUfPOBdHHR pd60ThI Beero KOMnneKCd Hero rJo.u.pd.J,lleJIeHHH,
yC1 dHoa.rt¢HIUt 06'beKrnBHbJX Taplit1JoB Ja 8blpa6oT'dHHyw Ii oTnycKaeMytO
:ureKTpnqeCKyto H TenJIOBylO JHeprlUi H ,u.a.'IbHeHWero ocyut.eCTBJleHIUI npouecca
pcl3rocyaapCTBJ1CIfWl: :>HepreTl1l leCKOr 0 KOMnneKCd pecny6JIHKH

l( hI P r hi 3
/)LCfIYGJlv1l\i\Cblllbll-1

eKM6TY

EYV1PYK
OHWKCK w, Eu<~teT "Ply
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Kyrgyz Republic Government ResolutIon # 212

On FmancIaI Model for JSC Kyrgyzenergo Restructunng

Apnl 22, 1998

Under the Laws of the Kyrgyz Republic on Energy and Electnclty and to nnplement the
January 8, 1997 PresIdent's Decree "On Improvement of the Energy System Management"
and the Apnl 23, 1997 Government ResolutIon #239 "On DenatIonalIzatIon and
PnvatlZatlon Program for JSC Kyrgyzenergo," the Government of the Kyrgyz Repubhc
resolves

1 To approve the attached finanCIal model for JSC Kyrgyzenergo restructunng

2 To submIt the financial model, approved by thIS ResolutIOn, to the Kyrgyz Parliament
for confirmatIOn

3 To consIder the finanCial model of JSC Kyrgyzenergo restructunng as an addendum to
the DenationalIzatIon and PnvatlzatIOn Program for JSC "Kyrgyzenergoholdmg "

4 To estabhsh that the finanCial model for JSC Kyrgyzenergo restructunng may be reVIsed
and Improved m the process of restructunng

JumalIev K
Pnme Mlffister
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CONCLUSION

The mam purpose of the Program of denatlOnahzatlon and pnvatlZatIOn of
JSC Kyrgyzenergo IS lffiprovement of the energy sector efficIency of the republIc,
which means unmterrupted and rellable energy supply for discIplmed consumers,
savmg and further development of the power system, mcrease of energy system's
yIeld and mcrease of tax receIpts

In accordance wIth the Program, m the course of transfer of social and
mumcipal assets, mc1udmg bouer-houses, to the local executlve bodIes the Jomt­
stock company «Kyrgyzenergo» obtaIns the released funds III the amount of
mIn Som for 1998 However, It causes the state budget a problem as It has now to
pay for the costs of these assets Takmg mto account the contmUlmng detenoration
of the power system of the republlc and our Government's habilitles gIven to the
mternatlOnal financial mstltutlOns, thIS transfer should be Implemented
ImmedIately

Budget orgamzatIOns should be provIded wIth funds In the amount of
thousand Som for 1998 and thousand Som for 1999 due to the expected tanff
mcrease and provIded that they keep the same consumptIon level Accordmg to the
tanff pollcy, sOCial protectIon of dIscount consumers reqUires thousand Som
for 1998, thousand Som for 1999 and thousand Som for 2000

The CommIsSIOn consIders It necessary to pay attentIOn to the followIng
problems ansmg m the course of the ImplementatIOn of «The Program »

ReorgamzatIOn of the JSC Kyrgyzenergo mto three enterpnses dealmg WIth
generatIon, transmISSIon and dlstnbutlon of thermal and electnc energy will cause
addItIonal expendItures of orgamzatlonal and techmcal nature to restructure the
management and momtonng systems

CalculatIOns and analysIs made In the course ot elaboratmg of financial
models of operatIOn of the JSC Kyrgyzenergo and enterpnses unbundled from Its
structure reveal the fact that the unbundlmg of the JSC Kyrgyzenergo, whIch at
present operates as one umt, mto compames generatmg, transmIttmg and
dIstnbutmg thermal and electnc power does not gIve pOSItive economIc result for
the energy system development The tanff for electncity for end consumers
Increases at 4 tylln because commodIty IS taxed 3 times forthe emergency SItuatIOns
fund, for road mamtenance and for makmg-up the VAT (whIch IS not paId by
reSIdentIal consumers who make one of the end consumers group) BeSIdes,
operatIon of Kyrgyzenergo separate enterpnses under the condItIOn of full self ­
accountmg dunng the first 6 months of 1997 showed that there mIght be a problem
when they do not pay each other ThIs leads to the spasmodIc Increase of accounts
receIvable (for example, In 1999 at thousand Som) The only way Kyrgyz
NatIOnal Gnd can mfluence the regIOnal dIstnbution compames, when they hold up
repayment for the energy receIved, IS dIsconnectIOn As the Kyrgyz NatIOnal Gnd IS
the owner of transmISSIon network of 110 kV and higher, KNG IS able to
dIsconnect only these sub-statIOns WhICh supply several dlstnbutlon compames and
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large consumers It mIght cause a problem of "unfaIr dIsconnectIOn", 1 e "illegal"
dIsconnectIOn of dIscIplIned consumers, whIch IS unacceptable

There mlght be another problem for the energy system as the ratIo of generatIOn,
costs and thermal and electnc power sales vanes on season, then the taxable part
Increases dunng the first summer months, whIle In WInter months (when the costs
Increase) the energy system operates WIthout profit Thereby the tax Increase on
average makes thousand Som for year whIch will have negative effect
on effiCIency and VIability of the energy system of the RepublIc

We also thInk that It IS necessary to gIVe the opInIOn 0f foreign adVISers They
conSIder that the maIn purpose of the unbundlIng IS the transfer to the market­
related (commercIal) way of operatIOn of separate compames The relatIOns between
these compames are to be based upon contracts whIch stIpulate, In additIOn to all
other thIngs, fines and penaltIes and other condItIons of contract VIOlatIOn In theIr
opmIOn, In thIs case regIOnal dlstnbutlon compames, whIch at present are the mam
nng m the cham of commercIal losses, WIll have to Improve their operatIOn
effiCiency and mcrease collectIon for the energy sales to follow the terms of the
contracts WIth the JSC Kyrgyz NatIOnal Gnd, and KNG, m theIr turn, - WIth the
generatmg compames
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Problems of restructunng of JSC "Kyrgyzenergo" accordmg to the financial model
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Problems
1 DlVldmg JSC "Kyrgyzenergo" mto 3

compames productIon, transmISsIon and
dIstnbut!on, can cause followmg

a) additIonalorgamzational-techmcal
expendItures for reorgamzation of
management and control systems

b) taxable base m the energy sector
mcreases as the commodIty IS taxed
three tImes to be paid to Natural
CalamItIes Fund, "road" tax In 1999
costs mcrease by 181,5 mIn sam on
electncity and 47,2 mIn som on thermal
energy because a part of VAT on mputs
IS not paId (electncity supply In the
residentmi sector wIthout VAT) Or
Increase tanffs by 3 tym on electncal
energy and by 17 soms on thermal
energy)

2 If a DC breaches the contract with JSC
"Kyrgyz NatiOnal Electnc Network",
the latter can dISconnect the accurate
consumers as it has only 110 kW
network and substatIons In other words
there will be unfaIr outages

3 Problems connected wIth a delay of
payments from DC to JSC "NEN" and
to JSC "Naryn Cascade" will lead to
vIolatIon of stable procedure of
electncity generatIon

4 The state budget will pay high costs
because of receIvmg SOCIal and
reSidential assets from JSC
"Kyrgyzenergo", implementation of
tanff polIcy WhICh buIlds a basIS for the
gIven finanCial model (to cover the costs
caused by dIScount consumers and to
prOVIde funds for the budget
organIZatIOns to pay for electnc and
thermal energy) - 710 mIn som annually

5 To reduce level of dIScount rate
electncity consumptiOn from 1200 kWh
down to 150 kWh a month

Problem solvm2

a) Such expendItures are predetermmed, It
IS necessary to count them mto at
conductmg restructunng and put them
on expense of JSC "Kyrgyzenergo"

b) PreparatIon of a proposal from the
Government of Kyrgyz RepublIc to the
Jogorku Kenesh about ehmmatmg tnple
taxatiOn
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