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EXECUTIVE SUMMARY
Dehverable 2 6 Financial Analysis of Kyrgyzenergo

The Minster of Finance and Economics requested USAID/Hagler Bailly to assist in developing a
financial model of Kyrgyzenergo as 1t 1s currently structured and as 1t would be structured after
unbundling 1ts distribution assets The Government mtended to submut the results to Parllament 1n
support of the Government's approved Program for Denationalization and Privatization of
Kyrgyzenergo The various Commuttees of Parliament had refused to consider the Program until the
Government provided such financial analysis, expressing their concern, 1n essence, that unbundling
would unravel all the various cross-subsidies and result i high tanff levels for high cost regions

The following table and charts summarize the preliminary results of the USAID/Hagler Bailly
model In essence, the model showed that although Kyrgyzenergo reports an average tartff of 11 4
tyiyn and profits of 17 tyiyn under old accounting methods, under international accounting
standards, the average tanff actually collected on kwh actually consumed would be only 7 tyiyn, and
Kyrgyzenergo would show losses of 2 tyryn per kwh (20 tytyn=1 cent US) The primary reason
for the large difference 1s the fact that the old methods do not (or Kyrgyzenergo will not) take
adequate account of the huge theft and non-payments problems During the data collection phase
of this task, one member of Kyrgyzenergo's accounting staff said to us, "Why should we consider
the losses? They are not our fault If we considered the losses, we would not show profits " And,
presumably, the employees would not recerve their bonuses of 25% of annual salary

The model also showed that just as Kyrgyzenergo as a whole 1s actually unprofitable, so are all 1ts
distribution components, except Bishkek However, based on a model run that assumed operating
under commercial business practices (system losses go down to 12% and collections would go up
to 95%), all but two distribution entities would show real profit under current tariff levels (That
profit level, however, would not be enough to pay for repairs, rehabilitation and extension of the
system Profit enough to sustain the distribution enterprise as a self-financing business would
requure a tariff increase ) The conclusion to be drawn 1s that, except for two distribution entities with
very low population densities and extreme weather conditions, the distribution enterprises are
unprofitable not because of high costs but because of low collections and high theft

The State Energy Agency used the results of the USAID/Hagler Bailly model when preparing a more
lengthy analysis of financial parameters of Kyrgyzenergo's operations that the Government sent to
the Parhament when 1t resubmutted 1ts Program on Privatization of Kyrgyzenergo on June 5, 1998

In the meantime, Kyrgyzenergo produced its own financial analysis to show that unbundling would
result 1n a fourfold worsening of financial results, alleging that unbundling would cause collections
to decrease and losses to increase

The results of the USAID/Hagler Bailly model are frequently used in briefings on the financial
reasons for the deteriorating technical state of the energy sector and, 1n particular, for the load
shedding of last winter, as shown on the following charts
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Notes

8results doc
Results of USAID - Hagler Bailly Financial Model of Kyrgyzenergo
Calculated using
Old methods International
Accounting
Standards
Base case-current operations
15% techmical losses
40% theft
18% non payment
Average tanff/kWh 114 tyiyn 7 tyiyn
Profit/kKWh (billed) 17 tyiyn
Profit/kWh (used)* -0 23 tyiyn
Commercial operations case

12% techmical losses
2% theft
5% bad debt
(all else the same, including tanff level)
Average tanff/kWh 11 4 tyiyn 10 5 tyiyn
Profit/kWh (billed) 4 6 tytyn
Profit/kWh (used)* 4 0 tyiyn

*  Operating mcome (receipts - cost of CO) per KkWh used

Under old accounting methods, Kyrgyzenergo reports a profit, under IAS,
Kyrgyzenergo would show losses The discrepancy is primanly because the
financial implications of theft are ignored under old accounting methods

If Kyrgyzenergo adopted commercial busmess practices (reducing theft and
increasing collections), 1t would become profitable, and there would not be such
a substantial difference between IAS or the old methods in reporting profit
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TIpumeyanus

8resultsr doc
Pesyartatn (hunancosoii Mogem AO “Keipriizsnepro”,
paspaGoTannoii Xarnep Bau- JOCAUJL
HoncyeT ¢ npuMeHeHNEM
Paunnx MexmyHapoaHEIX
METOZIOB CTaH[apToB
Oyxy4eta
Bazopag Texyian AeATeIbHOCTD
15% TexHWYECKHX ITOTEph
40% XuieHus
18% weymate
Cpenuwuit Tapud/kBr v 11 4 ThIEIH 7 THUARIH
IIpu6swis/kBT 4 (0T yuTeHHOI 3/3) 1 7 THiiiBIH
Hpu6sis/KBr 4 (moTpeGiaeHuoi 3/3)* -0 23 TeIUAEH
QOunaHcoBad AeATENbHOCTD
12% TeXHHYCCKIX [TOTEPh
2% xueHus
5% GeanajeXHBIE JOITH
(Bce ocTampHOE ONMHAKOBO, B TOM YHCIE
YpOBHH Tapuda)
CpenHuit Tapud/kBT 4 11 4 TouitBIH 10 5 ThiitBIH
TpuGeuie/kBr 4 (OT yuTeHHOIf 3/3) 4 6 THUABIH
MpuGeuis/KBT 4 (moTpeOneHHOI 3/2)* 4 0 THIfBIH

*  JToxon OT IPOH3BOACTBEHHOR ACATENEHOCTH

(mocTymIeHHS - ceBecTOMMOCTh TOBapHOH NPOIYKIMH) OT OZHOrOo MOTpeGIeHHOTo
KBTY

MMoncuer mo metony AO “Kvipreisasnepro” mokasniBaer NMpHOBUIB, 8 NPUMEHEHUE
KOMIIaHHER MEXIYHApDOOHLIX CTAaHAApTOB Mo Oyxyuyery IIOKasbiBaer YOBITOK
PacxoxneHHe maBHBIM 0o0pa3oM BRI3BAHO TeM, YTO NpH IIPOBENEHHMH MOICYETa IO
PaHHHM METOIAM HE YYMTHIBAIOTCS PACXOABI, CBA3aHHBIE ¢ XUIUEHMAMMU

AO “Kwiprei3sHepro” Hayauo O paGotath peHTabensHo M He Gbuto 6B Takoik
cyllecTBeHHOM pasHuun Mexny MCBY u paHHMMM MeTOZamMH NPH COCTaBICHUM
OTYETOB O NpUOLUIM, ecni OH NMPHHAIO KOMMEpYeCcKMe MEeTONBl BefeHMs Ou3Heca
(cokpaluas XuleHKA H yBeuuuBas cGop Mo cYeTam)
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Kyrgyzenergo Actually Loses Money on Every kWh
Used in Kyrgyzstan, Even Though it Reports a Profit

Posted Tanff (tyryn/kWh)

25

Average
Rgsdentl:al Reported Tanff
iscoun (bilings divided
Tanff by kWh bifled)

Average
Realized Tariff

(receipts divided by
kWh used)

702 Reported

1139

Proft [ Reallzed
i
(billings minus Operating
cost) Income
(receipts minus
17 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 $13 8 M (before extraordinary income
of a $5 M Swiss Government grant)

July 6 1998
Slos_mon xis
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dakTnueckm Kbiprbi3aHepro TepsieT AeHbru no Kaxgomy kBt/y
ArIeKTpoaHepruu, notpeodbrnssiemon B KbipreiactaHe, XOTH MO oTUeTaMm
OHO norsy4vaeTt NpudLUIL

YGTaHOBSIEHHbIH (mbi bIH/KBmM/A)
Tapud

25

CpeaHuit oTUETHBIA
JTbroTHbLA Tapud
Tapud (sbipyuxa denennas Ha Cpeanuii
HaceneHuio evinnavenneil kBmA)  peanuaosaHHbIi Tapud

(hakmuneckue nacmynneHust
deneHusle Ha
ucnons308anHsildl kBmAie)

12

1139

OmueTHan
n6bin" .
(ebr,:s,m MuHyG Peann3oBaHHbIA
sampambi) AoxoA oT
npov3BoACTBa
(nocmynnenun MuHyc
17 3ampamsl)

02

Mpumeyadne Mo otietam AO "KuiprbisaHepro” o6LUmii oGbeM JOX0A0B COCTABNAET 77 8 MNH JONNApos, XOTH NPoBedeHHbli HeAaBHO
opraxnsatjueit Pnce Waterhouse ayaut dmHaHcosoii aesrensHocTi AO "Kbipriiaatepro” 3a 1996 ro NOKaswBaET, YTO peanusauvs
coctasuna 100 MnH gonnapos Pesynutatsl aygura PW nokasbiBatoT, YTo notepy coctasuny 13,8 Mni gonnapos
(8o nocTynnexus YpessbiyaliiHoro [OXoAa B BUAE rpaHTa 5 MNH Bonnapos ot [pasuTenscTea Lseiiapuu)

Wions 6 1998
Slosmanr 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 Operations*
[brllings minus costs]

Commercial
Output
Costs

2325

Actual
Reported
Profit
(book)**

321

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

(millon Som)

Estimated Profit under
Commercial Operations
[revenues minus costs]

Estimated
Commercial
Revenue***

2993

Costs

2044
Estimated

Income
(real cash)

949

** Actual 1997 profit of 321min Som as reported by Kyrgyzenergo includes effects of vanious other transactions and mutual cleanngs

*** Based on assumption that 50% of domestic electric use (all residential actual use) was paid for at 12 tyyn/kWh and 50%
(all other use) was paid for at 25 tyiyn/kWh, and that actual revenue for thermal energy, exports, and frequency regulation was the

same as reported billings

July 6 1998
Sreal_pr xis
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Ecnu 661 AO "KbiprbizaHepro” BHeapusio B 1997 rogy kommMepuyeckue NPpUHLUMNbI
AeATenbHOCTU (CoBuparo onnaTty no cyeTam, yCTPAHUIIO XMILEHUsT), TO MOJTy4nrio Obl
AOCTaTOYHO NPUOLINU ANA NOKYNKU Yrnisi BO U3bexaHue BBegeHUs1 NIMMUTOB noTpeoneHuda,
a Takke Aans ¢puHaHcupoBanuna Taw-Kymbipckon u Wamangbicaickon FrIC

(munnuoH com)
OTueTHas "npubLINL" Npu Mpeanonaraeman npubbInNL Npu
CyueCTBYyOIMNX NpUHUMNTAX KOMMepUyecKuX npuHunnax gestensHoCT!
AearensHocTH* [BanoBoit foxoA MUHYC 3aTpaTbi]
[BbIpyuka MuHyc 3aTpaTthi]
Mpeanonaraeman
BhIpy4Ka™™
ToBapHas
npoaykuua 2993
Barparn
3arparst Mpeanonaraemas
2325 npubein.

2044 (HanuuHbie)

2044

Qdakrnyeckan
oT4eTHan
npuBeins

(6anancosan)**

321

*

OcHoBaHO Ha gaHHbiX AQ "Kbiprsisaepro” ot 10 03 98

**  QakThyeckan npnbbink 1997 roga B 321 mnH com no ot4eTy KblprblaaHepro BkNOYacT B ¢e0A pesynbTaThl NPounX CASNOK N B3aUMHLIX
pacyeTHbIX onepauuii

*** OcHOBaHO Ha npeanonoxeHu, 4To 50% aKTMyeckoro MCNonbL30BaHUA SNEKTPOIHEPINM HA BHYTPEHHEM PbiHKE
(sce norpebnenue GbIToBLIX aGOHEHTOB) onnauusanock no 12 TeiMbIH 3a KBT 4 U 50% (notpebnexue apyrux aboHeToB)-
no 25 ThifibiH 32 KBT 4, a Talke Ha Tom, uTo hakTU4eckas BLIPYYKa OT TENNOSHEPrUM U 3KCropTa Bbina paBHa oTHETHOIA npuBbinu

Wionb 6 1998
5realprr xis



Calculation of Estimated 1997 Revenue and Profit If Kyrgyzenergo
Had Operated Using Commercial Business Practices

12584
-1875
10709
1606
9103

x50%

4552
x12
5462

4552
x25
1138

546 2
+1138
1684 2
+949 3
+107 6
+2518

2993

2993
-2044
949

min kwh

" n

tyiyn/kwh
min Som

min kwh

tyiyn/kwh
min Som

min Som
min Som
miln Som
min Som
min Som
min Som
min Som

Total Production

Export

Domestic Production

Own Use and Technical Losses @ 15%
Production for Sale

Population % Share of Total Consumption
(billings plus unmetered use)

Population Actual Consumption
Discounted Tanif for Population

All Other Consumption
Posted TaniT for Industrial and Budget Agencies

Estimated Revenue from Population

Estimated Revenue from All Other

Estimated Revenue from Actual Domestic Electricity Consumption
Kyrgyzenergo Reported Revenue from Export

Kyrgyzenergo Reported Revenue from Frequency Regulation
Kyrgyzenergo Reported Revenue from Thermal Energy

Estimated Total Revenue Operated Using Commercial Business Practices

Profit Using Commercial Business Practices

min Som
min Som
min Som
$54 min

$30 min

Revenue if Kyrgyzenergo collected all bills and stopped theft
Reported costs 1n 1997
Profit if Kyrgyzenergo used commercial business practices

@ 17 5 Som/$1

Kyrgyzenergo estimate of cost to complete Tash-Kumyr plus Shamaldysai

$15-20 mln Cost of additional coal to bring TES production up to

3000 min kwh/year

May 8, 1998
8smcust xIs



Pacuer BO3MOXHBIX 0X010B H npuosum B 1997 r., ecim 661
AO "Knipreizagepro” padoTalio 0 NPHHIHIAM KOMMEPIECKOH JeATeNbHOCTH

12584 mid kBruy  Oblee npousBoICTBO
-1875 "t DKcnopr
10709 " BHYTpeHHee HpOU3BONCTBO
-1606 " CobcrsenHoe norpebaeHHe 1 TeXxHuY notepH @ 15%
9103 " Ipou3BOACTBO Ha NPOAAXY
x 50% Hons Hacenenua (%) B obmeM noTpeSaeHuN
(BBIMUCAHHEIE CYeTa ILTIOC HEYYTEHHOE MOTpeONeHNe)
4552 o (dakrryeckoe norpebeHre HaceNeHHEM
x12 ToiiielH/KBTr 4 JIBrOoTH Wi HacerxeHUs
5462 MJIH COM
4552 MiH kBru  [Ipyroe morpeGieHue
x25 TeIieIH/KBTy  OduuuansHo o6psBIeHHEIH TapUd WA TPOMBIIIIEHHBIX
Y OI0/DXKETHBIX OpraHu3arLuit
1138 MJTH COM
5462 MIIH COM TToncuuTaHHEIH TOXOX OT HAcENeHHA
+1138 MJIH COM TToacuuTaHHKBIA JOXOA OT BCeX JAPYTHX KATETOpHId
1684 2 MJIH COM IMoacunTaHHEI! XOXOK OT GaKTHYECKOro
BHYTPEHHOTO NOTpeGIeHHUs EKTPHYECTBa
+949 3 MJIH COM OryeTHEIe faHHBIE KBIpTEI3sHEPTO [0 JOX0[aM OT SKCIIOpTa
+107 6 MJIH COM OrtvuerHrte nanHbie KE mo moxomaM oT peryinupoBaHuns
YACTOTHOCTH
+2518 MJIH COM Oryernsre naHHbte KE 1o 1oXooaM oT TeMIOSHEPIHH
2993 MJIH COM IMoxcunTaHHBINA BATOBOM TOXOL OT AEATENEHOCTH C

UCITOJBb30BAHHEM KOMMEPUYECKHX MPHHIUIIOB

Ecim 6p1 Kniproi3anepro padoraio mo mpHHOHMIAM
KOMMEpPYEeCKOil JeaTeIbHOCTH

2993 MJIH COM Bo3smoxHEIe noxoasl, ecii Guf Ksprasarnepro cobupaio
BCE CYeTa M YCTPaHUIO XHILEHHE
-2044 MJIH COM OrueTHBbIE JaHHHIE ITO 3aTparaM B 1997
949 MIJIH COM IMpu6suis, ecnu 661 Kriprarasxepro pa6orano no

NPHHIIHMNAM KOMMEPYECKOH JeATeIbHOCTH

= $54 @ 17 5 com/$1

M BN QN BN N W BN Ok B O an U TE e el

PacueTrr KbIproi3sHepro crouMoctH 3asepiueHust Tamm-
$ 30 mun Kymerpa u [llamanasicas

CTOMMOCTB JOIIOMHHTENEHOTO YIVIA, YTOOBI JIOBECTH
$ 15-20 mn nponzsoxcteo Ha TOII mo 3000 MaH KBT 4

8 mag,1998
8smcust xls t {




Report on Technical and Fiancial Model of Kyrgyzenergo,
(based on 1996 results)
Developed by USAID/Hagler Bailly

HISTORY AND PURPOSE OF MODEL

Introduction

In early September 1997 the Mumstry of Finance requested USAID/Hagler Bailly to
develop a financial model of Kyrgyzenergo, to verify earlier financial analysis done by Price
Waterhouse that showed the distribution companies of Kyrgyzenergo would be profitable if
they were privatized and operated using commercial busimess practices This model was to
be presented to Parliament, at its request, as part of its consideration of the Government’s

approved Program of Denationalization and Privatization of Kyrgyzenergo

Based on preliminary estimates, we immediately saw that most of the distribution
companies were not profitable under existing management practices, but that they would
have the potential to be profitable under appropriate investment programs, managerial
direction, and collection policies Accordingly, we realized that the model could not be
only a one-time financial report, which would merely reflect the policies and procedures by
which the company was then being run Instead, the model had to mcorporate operational
and managenal data, by which government decision makers and prospective mvestors could
evaluate the profit potential of the distribution companies, both under current conditions
and under alternative scenarios and assumptions Such a model would also be the most
effective in presenting and defending the Government's Privatization Program to
Parliament

Moreover, this model would provide a useful tool for potential investors, Government
officials, and Kyrgyzenergo managers These agents require a hybrid technical and financial
analytical model, because only such a model permits decision makers to evaluate the effect
of assumptions about operations, management (including collection and disconnection

policies), pricing, and other policy matters that they might adopt i order to make the
company profitable

State Energy Agency Model

Late 1 1997, the State Energy Agency developed a financial model of Kyrgyzenergo ("SEA
Model"), for presentation to Parliament, which, 1n contrast to ours, showed robust profits
n the distribution companies As far as we could tell, SEA's data were consistent with ours

i 5fin98_1 doc
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The dsparity m their results stemmed from the fact that they employed outdated
definttions of costs, revenues, and profitability that do not meet mternational accounting
standards Their defimitions conformed to those still m use i Kyrgyzstan's electric power
sector, even though new Kyrgyz Accounting Standards, which are consistent with
International Accounting Standards, have been adopted and should now be in use by
Kyrgyzenergo and the SEA The differences are discussed below, under "Issues in Building
Model" Because we wanted the SEA, Kyrgyzenergo and Parliament to understand our
results and appreciate their implications, we decided to develop a spreadsheet model that
was consistent with the SEA model but also presented additional calculations that are
necessary for evaluating Kyrgyzenergo from an mnvestors perspective

The SEA model includes 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 profitability in the future, under various scenarios, 1If forecasts of the principal
mputs are provided

USAID/Hagler-Bailly/State Energy Agency Model

The LOTUS worksheet SEACOMM WK3 contains the technical and financial model
developed by USAID/Hagler Bailly in conjunction with the State Energy Agency and the
State Property Fund Our model employs only historical data (1996, at the time of its
completion) 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 independent ones
Our ntention was to augment the SEA model for 1996 and, if possible, 1997, with several
calculated values that we regarded as important 1n representing the financial health of the
distribution companies and of Kyrgyzenergo overall In order to engender trust in the
compatibility of the two models, we attempted to replicate SEA's results Because of some
differences 1 our sources of data, as explamned below, the output of our model differs
shightly, but this should not be mterpreted as a disagreement with SEA 1n any sense
Rather, such slight discrepancies were the result of the need to mamtain the mathematical
consistency of our computations

Issues and questions about the data and techmiques employed in the SEA model are

contamned n a memorandum of December 8, 1997 on "Comments on the Fiancial Model
Developed by State Energy Agency"

2 5fin98_1 doc
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GUIDE TO USING MODEL

This section 1s based upon a memorandum dated December 18, 1997, addressed to Mr
Arstand, of the State Energy Agency, "Preliminary version of USAID/Hagler Bailly
Technical and Financial Model of Kyrgyzenergo, 1996 results" The memorandum
explamed how to read and/or modify the spreadsheet model contamed on the
accompanying diskette, focusing on the similanties and differences between the
USAID/Hagler Bailly model and the SEA model

Data Used i This Study

The data used 1n 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 Marketing Department These reports are the only source that we are aware of
for detailed data about residential customers Since the Marketing Department provided no
cost data, the cost data were taken from the Kyrgyzenergo report, Technical and Economic
Indices and Financial Results of Kyrgyzenergo The latter report 1s the source of data for the
State Energy Agency's financial model, and its data on energy 1s stmilar, 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
employing billing and sales data (1¢, energy-related data) from the same marketing reports
that yielded the customer data

The LOTUS spreadsheet SEACUST WK3 contains customers by customer class, including
the discount categories of residential customers

The model SEACOMM WK3 ncludes 5 sheets On the first sheet, the original eight
distribution companies are shown separately On the second and third sheets, Chui, Kemin,
and Talas are combined nto Severenergo On the fourth sheet, Issyk-Kul and Naryn are
combimned into Vostokenergo The fifth sheet presents the results organized by the five
distributton companies that will be created

A detailed description of sources of all the data is contained 1n a memorandum of October
23, 1997, on "Explanations of terms used 1 Techmical and Financial Model"

Calculations Introduced in the USAID/Hagler Bailly Model
The following discussion indicates why we found some of Kyrgyzenego’s defimtions and

3 5fin98_1 doc
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calculations to be nadequate or musleading in representing the financial health of
Kyrgyzenergo However, a full discussion of our objections is deferred until the section,

"Issues in Building Model"

Sales

Kyrgyzenergo uses the term "sales" interchangeably to denote either Commercial Output,
meaning billed revenues or revenue actually received Because of the great dispanty
between Commercial Output and revenue actually received, USAID/Hagler Bailly adopted
the latter defimition and uses the term "Sales" to refer exclusively to revenue actually
received We received detailed sales data from the Marketing Department

The SEA model does not appear to analyze sales, 1n the sense that we use the word

Calculations i the USAID/Hagler Bailly model employing sales data include

0 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

0 Residential sales as a percentage of residential Commercial Qutput (billed
revenues) For each distribution company, this percentage s significantly

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 continuing nvestigations of billing and collections, by Hagler Bailly and
other organizations, will clarify some of the issues concerning sales

Used Energy

Hagler Bailly introduced the term, "Used Energy", defined as the billed energy plus the
commercial losses, which include theft Used Energy 1s the energy available for potential
sale, whose cost must be covered by the revenues collected

Average Taryf
Kyrgyzenergo calculates the “Average Tanff” (tyiyn per kWh) as the ratio of bulled

4 5fin98_1 doc



revenues to the corresponding billed energy “Average Tanff” was a useful measure
former times before the spread between billings and revenues received became so large
However, 1t 1s no longer a useful measure and 1s, 1n fact, misleading given the high rates of
theft and non-payment 1n the system Hagler Bailly introduced the term “Average Realized
Tanff," defined as the average tanff actually collected, calculated as the ratio of sales
(revenue actually recewved) to used energy (billed energy plus commercial losses) This
measure 15 useful and approximates what the Average Tanff intended to measure in former
times For each distribution company, the Average Realized Tariff 1s significantly lower
than the Average Tanff calculated by Kyrgyzenergo, usually half or less

Profit

Kyrgyzenergo calculates the profit of each company by comparing the billed revenues to
the total (operating) costs Since received revenues (Sales) are substantially lower than
billed revenues, this definition of profit includes revenues that the company does not

actually collect

Kyrgyzenergo also expresses "unit profit” in terms of billed energy rather than total energy
actually used 1t compares the average tariff (based upon billed revenues) to the (total) cost
of generation, transmussion, and distribution expressed per billed kWh Regardless of how
it’s calculated, the use of "unit" profitability 1s merely an expository device Profitability

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

Correspondingly, Hagler Bailly introduced the calculation, "profit per kWh of used energy”
This calculation 1s 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 billed energy) The result lowers the perceived cost per unit, but, 1n all
cases, by less than the recalculated average tanff lowers the revenue per unit

The weakness of Kyrgyzenergo's calculations lies 1n 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 1s not, in fact, "profitable”, in contrast to what Kyrgyzenergo's
calculations show Furthermore, the tanffs do not cover all the costs, and, therefore, the
companies are not profitable in the sense of bemng able to earn enough money to stay in
bustiness, sustain service levels, and maintain their physical assets
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ISSUES IN BUILDING MODEL
Data Are Uninformative Because of Their Definitions
Cost of Commercial Output

This 1s actually the cost of total output, including the cost of energy lost Although this
definition tends to overstate the umit cost of energy, this discrepancy 1s more than offset by
the error of defining the Average Tariff (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 1s not billed),
the used energy greatly exceeds the amount of energy that 1s billed

Both the numerator and the denominator used to calculate Average Tanff are therefore
miusleadmg dicators for two reasons First, the numerator 15 overstated because much of
the billed revenues are not collected, so they do not contrmbute to covering the company’s
costs Second, the denomunator 1s understated because the energy used by customers
mcludes a great deal of electricity that 1s not metered or billed

For Kyrgyzenergo as a whole and for each distribution company, the Average Realized
Tanff based upon Sales and Used Energy 1s significantly lower than the Average Tanff,
usually half or less

Profit, Profitability

Kyrgyzenergo compares the Average Tanff (as defined above) of each distribution company
to the cost of commercial output (as defined above), and asserts that Kyrgyzenergo as a
whole and every distribution company except Naryn and Osh 1s making a profit But when
profit 1s estimated by recalculating cost 1in terms of Used Energy and Average Realized
Tariff on the basis of sales, only Bishkek DC and Issyk-Kul DC are profitable

By Kyrgyzenergo’s measure, Kyrgyzenergo and every distribution company except Naryn
and Osh 1s making a profit By Western standards, however, only the paid revenues (1e,
sales) count toward profitability By this standard, only Bishkek and Issyk-Kul are
profitable, all other distribution companies and Kyrgyzenergo as a whole are unprofitable
(This 1s pnimarily because of the theft and non-payment problems)
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Sales
Kyrgyzenergo uses the word "sales”, on various occasions, to refer to both billed revenue

(whether or not 1t 1s paid) and paid revenue (1 e , the international concept of sales)

For each distmbution company, residential Sales (revenue received) as a percentage of
residential Commercial Output (billed revenue) is significantly lower than for the company
overall, showing that 1t 1s harder to collect revenues from residential customers than from
industnal and commercial customers This seems surprising, because most residential
energy 1s self-reported and would appear to have greater potential to be underreported than
to be reported and unpaid

Accounts Recervable

Accounts receivable are measured 1n a unit called, "equivalent days" However, "equivalent
days"” 1s defined as the total balance in Accounts Receivable divided by the average billing
for one day Thus, 1t 1s a measure of the amount of money that 1s unpaid, but it does not
in any way represent the length of time bills are unpaid Many different patterns of
nonpayment can lead to the same amount 1 Accounts Receivable at the point in time at
which 1t 1s measured

In addition, the balances in Accounts Receivable are not identified as to the customer class
from which 1t 1s derived Therefore, 1t 15 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 profitability of exports This 1s so
because first, profit 1s based on billings rather than revenues received (despite tens of
mullions of dollars 1n receivables, and second, the costs associated with exports are hmited
to only generation costs No technical losses or transmission costs are attributed to exports

Accordingly, the profits from exports are overstated, while the profits from domestic
transactions are understated by the same amount

More realistic analysis of the profits derived from exports 15 necessary, m general, for
setting cost-based tarffs for each customer class and, in particular, for determining policy
concerning exports
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Data Are Suspect
Commercial Losses (1¢e, theft)

Ths 1s the difference between total losses and “normative” (technical) losses It represents
the energy that 1s used but not accounted for (even as unpaid accounts receivable)
Commercial losses are believed to be caused by theft of electricity from the system Only
Naryn and Issyk-Kul have commercial losses below 10%, but they have normative losses
above 24% They and Bishkek DC have the lowest total losses, ranging from 29-32%

Normatve or Technical Losses (1 e , line losses)

Although engmeers assert that an electric power system cannot function reliably if technical
(line) losses exceed 15%, the Marketing Department data show that only Bishkek DC has
losses below 15% We postulate, therefore, that Kyrgyzenergo may be overstating its

normative losses 1n order to reduce 1ts estimated commercial losses

Residential Discounts

We conjectured that high discounts were bemg provided to an excessive number of
residential customers, and that 1f these discounts could be decreased or eliminated, the
companies would be significantly more profitable In attempting to quantify the revenues
lost to discounts, however, we were unable to produce credible estimates, based upon the
data recerved from Kyrgyzenergo

The Marketing Department provided several reports, which proved to be mutually
mconsistent They were also mconsistent with aggregate data that included, but did not
separately 1dentify, discount customers For example, one report contained estimates of the
billed revenues and the amount (in som) of discount associated with each of the residential
discount categories However, this report was mconsistent with the data for total residential
customers, because, for several of the distribution companies, the billed revenues for total
residential customers (which were provided by Kyrgyzenergo) were less than the estimated
billings for only the discount customers Subsequently, we were given a report summarizing
the number of customers by category, including the discount customers Making reasonable
assumptions about energy usage by discount customers, we estimated the associated
revenues However, we did not succeed in producing reasonable results Accordingly, we
remain skeptical of the report on customer categories

The summary spreadsheet report of the discount customers s attached to this
memorandum, as SEACUST WK3
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Conclusions
The analysis discussed mn this memorandum shows that most of the distribution companies

are not now profitable at current tanff levels, pnmanly because of the theft and non-
payment problems However, when the model's assumptions are vanied to reflect the
adoption of commercial business practices under privatization (decreased losses, mncreased
billings and mncreased collection of billed revenue,) the companies show a profit at current
tariff levels The model 1s 1n the file HBFINMOD WK3

Several alternative scenarios are presented in the spreadsheet model SEACOML WK3,
which 1s documented in the memorandum of February 17, 1998 "Further Results 1n the

Techmcal and Financial Model"
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Energy Usage and Billed and Paid Revenues by Customer Class, for Fiancial Analysis
Energy released to network 1s not ydentical to KE data m SEA model It is from report provided by marketmg department

Chu DC Bishkek DC Osh DC Jala-Abad DC Issyk-Kul DC Naryn DC~ Kemun DC Talas DC  Total Electric

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 17,718 400
Released to Network 2,646,500 1,416 700 2 540,300 1,627,500 1,171,700 709,000 728,700 464,500 11,304,900
Actual Losses (K kwh) 1 283,600 418,100 1 128,900 591,100 374 500 223,000 355,900 176,300 4,551,400
Technical Losses (K kwh) 563,700 168,600 422 900 416,800 286 000 179,200 147,300 96,600 2,281,100
Commercial Losses (K kwh) 719 900 249,500 706 000 174,300 88,500 43,800 208,600 79,700 2,270 300
Actual Losses (as % of transmitted) 21 39% 19 60% 43 87% 27 26% 3134% 31 18% 14 42% 3795% 25 69%
Technical Losses (as % of transmtted) 939% 7 90% 16 44% 19 22% 23 94% 25 06% 597% 20 80% 12 87%
Commercial Losses (as % of released) 27 20% 1761% 27 79% 1071% 7 55% 618% 28 63% 17 16% 20 08%
Actual Losses (as % of released) 48 50% 29 51% 44 44% 36 32% 31 96% 3145% 48 84% 3795% 40 26%
Billed Energy (K kwh), Total 1 362 895 998 634 1,411,354 1,036 427 797,231 486 022 372,806 288,218 6 753,586
Billed Encrgy, Residential 639,197 326 665 455,990 375,720 397 709 251,609 113,201 186,781 2,746,871
Commercial Output (billings) (ksom), Total 166,496 145,067 131 417 109 376 87,786 44 485 54,259 30,290 769,175
Commercial Output, Restdential 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 70 215 33,240 46 229 14,732 633,561
Sales, Barter and Mutual Payments 105,767 94,485 86 332 68,053 44,158 18,758 35,831 8,929 462,312
Sales, Cash 33,074 46,422 17 635 17,379 26,057 14 482 10,398 5,803 171,249
Sales, Residential 20,668 18,787 17,652 12 000 12,950 1939 1,573 4,421 95,989
Sales as Percentage of CO 83 39% 97 13% 7911% 7811% 79 98% 74 72% 8520% 48 64% 8237%
Residential Sales as % of Residential CO 41 57% 73 59% 68 57% 57 35% 40 25% 16 77% 82 86% 3125% 50 80%
Average Tanff (CO/billed energy), Total 012216 014527 009311 010553 011081 009153 0 14554 0 10509 011389
Average Tanff, Residential 007779 007815 0 05646 005569 008090 004596 008074 007574 006879
Cost of CO (Kemun included in Chu) 73,091 135,018 105,124 69,591 61 628 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 transmussion and distnbution 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 0 12680 010362 010444 0 09650
Used Energy (K kwh) (Total-Tech Losses) 2,082 800 1,248 100 2,117,400 1,210,700 885 700 529,800 581,400 367,900 9,023,800
Cost of CO per kwh used energy 006751 005856 006377 008683 007857 011632 006751 008182 007252
Avg reahzed tanff (sales/used energy) 0 06666 011290 004910 007056 007928 006274 007951 0 04004 007021
Used Energy, Residential 976,831 408,269 684,104 438,897 441,842 274,272 176,540 238,419 3,670,230
Avg realized residential tanff 002116 0 04602 0 02580 002734 002931 000707 004290 001854 002615
Barter and Mutual Payments as % of sales 76 18% 67 05% 8304% 79 66% 62 89% 56 43% 7751% 60 61% 7297%
A
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Chu DC Bishkek DC Osh DC Jala-Abad DC Issyk-Kul DC  Naryn DC Kemun DC Talas DC  Total Electric

Billed res energy as % of total billed energy 46 90% 271% 3231% 3625% 49 89% 5177% 30 36% 64 81% 40 67%
Residential CO as % of total CO 29 86% 17 60% 19 59% 19 13% 36 65% 2599% 16 85% 4671% 24 56%
Residential sales as % of total sales 14 89% 13 33% 16 98% 14 05% 18 44% 583% 16 38% 3001% 15 15%
Profit, per kwh billed, as calculated by KE 001854 007207 -0 00255 000410 002282 -0 03527 004192 0 00065 001699
Operating income (receipts-cost of CO) -0 00085 005433 -0 01466 -0 01626 0 00070 -0 05358 001200 -004178 -0 00231
per kwh used

Profit, res per kwh billed, as calculated by K -0 02583 0 00496 -0 03921 -0 04574 -0 00639 -0 08034 -0 02288 -0 02870 -0 02811
Operating income, res , per kwh used -0 04635 -0 01255 -0 03796 -0 05949 -0 04926 -0 10925 -0 02461 -0 06328 -0 04637
Customers by category

Industrial 146 542 307 30 734 53 83 198 2093
Agricultural 207 5 498 573 1,662 335 178 178 3,636
Budget Orgamizations (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 ncluding discount customer 141,138 184,967 259,752 138,704 102 261 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 2 600 2,076 11,908 1,204 850 506 269 22,463
War vahds (100%) 1371 1,439 2,789 2102 1,235 473 947 303 10,659
War veterans (50%) 2810 2,664 4917 5183 2,505 652 1,199 953 20,883
Famuhes 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
Chemobyl participants (50%) 124 173 438 269 237 137 108 99 1,585
Disabled (heaning and sight) (50%) 680 1,002 2417 1,229 399 118 197 230 6,272
Ment penstoners (50%) 128 720 185 167 98 115 42 15 1,470
Rehabilitated pensioners (50%) 592 329 0 0 0 0 0 44 965
Military pensioners (50%) 515 929 0 0 0 0 0 0 1,444
Mountain residents (50%) 0 0 53,131 17,322 0 42,813 0 0 113,266
Low-income families (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 residential 9207% 8 86% 60 55% 69 96% 15 24% 98 04% 9 46% 1178% 36 38%
100% disc cust as % of disc cust 10 57% 8 64% 176% 215% 7 68% 103% 18 79% 559% 298%
100% disc cust as % of total residential 096% 077% 107% 150% 117% 101% 178% 066% 108%
50-100% disc cust as % of disc cust 8261% 75 04% 42 93% 3906% 42 78% 99 08% 65 16% 41 08% 5226%
50-100% disc cust as % of total residential 7 49% 665% 26 00% 27 32% 6 52% 97 14% 617% 484% 19 01%
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Energy released to network 1s not 1dentical to KE data in SEA model It 1s from report provided by markefing department
Combming Chu and Kemin

Chu DC Kemin DC Chu + Kemun
Transmutted through Network 6,001,200 2,468,000 8,469,200
Released to Network 2,646,500 728,700 3,375,200
Actual Losses (K kwh) 1,283 600 355900 1,639,500
Technical Losses (K kwh) 563,700 147,300 711,000
Commercial Losses (K kwh) 719 900 208,600 928,500
Actual Losses (as % of transmtted) 21 39% 14 42% 19 36%
Technical Losses (as % of transmutted) 939% 597% 8 40%
Commercial Losses (as % of released) 27 20% 28 63% 27 51%
Actual Losses (as % of released) 48 50% 48 84% 48 57%
Billed Energy (K kwh), Total 1,362 895 372 806 1,735,701
Billed Energy, Residential 639,197 113 201 752,398
Commercial Output (billings) (ksom), Total 166,496 54,259 220,755
Commercial Output, Residential 49,723 9,140 58,863
Sales (receipts), Total 138,840 46,229 185,069
Sales, Barter and Mutual Payments 105,767 35831 141,598
Sales, Cash 33,074 10,398 43,472
Sales, Residential 20,668 7,573 23,241
Sales as Percentage of CO 83 39% 8520% 8383%
Residential Sales as % of Residential CO 41 57% 82 86% 47 98%
Average Tanff (CO/billed energy), Total 012216 0 14554 012718
Average Tanff, Residential 007779 008074 007823
Cost of CO (Kemun included i Chu) 179,856
Cost of CO for generation 104,300
Cost of CO for transnussion and distnibution 75,557
Cost of CO per kWh billed energy 010362 010362 010362
Used Energy (K kwh) (Total-Tech Losses) 2,082,800 581,400 2,664,200
Cost of CO per kwh used energy 0 06751 006751 006751
Avg realized tanff (sales/used energy) 0 06666 0 07951 006947
Used Energy, Residential 976,831 176,540 1,154,887
Avg realized residential tanff 002116 004290 002445
Barter and Mutual Payments as % of sales 76 18% 77 51% 76 51%
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Billed res energy as % of total billed energy
Residential CO as % of total CO

Residential sales as % of total sales

Profit, per kwh billed, as calculated by KE
Operating income (receipts-cost of CO)

per kwh used
Profit, res per kwh billed as calculated by KE
Operating income res , per kwh used

Customers by category

Industnial

Agricultural

Budget Organizations (Government)
Commercial

Other

Residents (total, including discount customers)
Total discounts (persons)

Energy sector employees (50%)

War invahds (100%)

War veterans (50%)

Famulies of deceased (50%)
Veterans of Afghan war (50%)
Chernobyl participants (50%)
Disabled (hearing and sight) (50%)
Ment pensioners (25%)
Rehabilitated pensioners (25%)
Military pensioners (50%)
Mountain residents (50%)
Low-mcome famihes (25%)

Total discount customers
Total customers

Discount customers as % of total residential
100% disc cust as % of disc cust

100% disc cust as % of total residential
50-100% disc cust as % of disc cust
50-100% disc cust as % of total residential

Chu DC

46 90%
29 86%

14 89%

001854
-0 00085

-0 02583
-0 04635

146
207
260

0
1,373
141,138
12,976
3,050
1,371
2,810
1,314
135
124
680
128
592
515

0
2,257

12,976
143,124

907%
10 57%
096%
8261%
749%

Kemin DC

3036%
16 85%

16 38%

004192
001200

-0 02288
-0 02461

83
178
144

445
52416
5040
506
947
1,199

285
108
197

42

1,756

5,040
53,266

946%
18 79%
178%
6516%
617%

Chu + Kemin
43 35%
26 66%

15 26%

002356
000196

-0 02539
-0 04306

229
385
404
0
1818
193554
18016
3556
2318
4009
1314
420
232
877
170
592
515
0
4013

18016
196390

917%
1287%
118%
7773%
713%



Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis
Energy released to network 1s not wdentical to KE data in SEA model It 1s from report provided by marketing department.
Severelectro, combining Chu, Kemin, and Talas

Chu DC Kemin DC Chu + Kemun Talas Severelectro
Transmutted through Network 6,001,200 2 468,000 8,469 200 464,500 8 933,700
Released to Network 2 646,500 728,700 3,375,200 464 500 3 839,700
Actual Losses (K kwh) 1,283,600 355900 1,639,500 176,300 1,815,800
Technical Losses (K kwh) 563,700 147,300 711 000 96,600 807,600
Commercial Losses (K kwh) 719,900 208 600 928,500 79,700 1,008,200
Actual Losses (as % of transmutted) 21 39% 14 42% 19 36% 3795% 20 33%
Technical Losses (as % of transmutted) 9139% 597% 8 40% 20 80% 904%
Commercial Losses (as % of released) 27 20% 28 63% 27 51% 17 16% 26 26%
Actual Losses (as % of released) 48 50% 48 84% 48 57% 3795% 47 29%
Billed Energy (K kwh), Total 1,362 895 372 806 1 735,701 288,218 2,023,918
Billed Energy, Residential 639 197 113,201 752 398 186,781 939,178
Commercial Output (billings) (ksom), Total 166,496 54,259 220 755 30,290 251,045
Commercial Output, Residential 49,723 9,140 58,863 14 147 73,010
Sales (receipts), Total 138,840 46 229 185,069 14,732 199 801
Sales, Barter and Mutual Payments 105 767 35831 141,598 8,929 150,527
Sales, Cash 33074 10,398 43 472 5,803 49,274
Sales, Residential 20 668 7,573 28,241 4 421 32,662
Sales as Percentage of CO 83 39% 8520% 33 83% 48 64% 79 59%
Residential Sales as % of Residential CO 41 57% 82 86% 47 98% 3125% 44 74%
Average Tanff (CO/billed energy), Total 012216 0 14554 012718 0 10509 0 12404
Average Tanff, Residential 007779 008074 007823 007574 007774
Cost of CO (Kemun included 1n Chu) 179,856 30,101 209,958
Cost of CO for generation 104,300 14,350 118,649
Cost of CO for transmussion and distribution 75,557 15,751 91,308
Cost of CO per kWh billed energy 010362 0 10362 010362 010444 010374
Used Energy (K kwh) (Total-Tech Losses) 2 082,800 581,400 2 664,200 367,900 3,032 100
Cost of CO per kwh used energy 0 06751 006751 0 06751 0083182 006924
Avg realized tanff (sales/used energy) 0 06666 007951 006947 004004 006590
Used Energy, Restdential 976 831 176,540 1,154,887 238,419 1,407,014
Avg realized residentiat tanff 002116 004290 002445 001854 002321
Barter and Mutual Payments as % of sales 76 18% 77 51% 76 51% 60 61% 75 34%
tj C
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Billed res energy as % of total billed energy
Residential CO as % of total CO

Residential sales as % of total sales

Profit, per kwh billed, as calculated by KE
Operating income (recetpts-cost of CO)

per kwh used
Profit, res per kwh billed, as calculated by KE
Operating income res per kwh used

Customers by category

Industral

Agricultural

Budget Orgamzations (Government)
Commercial

Other

Residents (total, including discount customers)
Total discounts (persons)

Energy sector employees (50%)

War invahds (100%)

War veterans (50%)

Families of deceased (50%)
Veterans of Afghan war (50%)
Chernobyl participants (50%)
Disabled (hearing and sight) (50%)
Ment pensioners (50%)
Rehabilitated pensioners (50%)
Military pensioners (50%)

Mountam residents (50%)
Low-mncome families (25%)

Total discount customers
Total customers

Discount customers as % of total residential
100% disc cust as % of disc cust

100% disc cust as % of total residential
50-100% disc cust as % of disc cust
50-100% disc cust as % of total residential

Chu DC
46 90%
29 86%

14 89%

001854
-0 00085

-0 02583
-0 04635

146
207
260

0
1373
141,138
12976
3050
1,371
2810
1314
135
124
680
128
592
515

0
2257

12,976
143,124

907%
10 57%
096%
8261%
749%

Kemin DC

30 36%
16 85%

16 38%

004192
001200

-0 02288
-0 02461

83
178
144

445
52,416
5,040
506
947
1,199

285
108
197

42

1756

5,040
53,266

9 46%
18 79%
178%
65 16%
617%

Chu + Kemin
43 35%
26 66%

15 26%

0 02356
0 00196

-0 02539
-0 04306

229
385
404

0
1818
193 554
18,016
3 556
2318
4009
1314
420
232
877
170
592
515

0
4,013

18,016
196,390

917%
12 87%
118%
7773%
713%

Talas

64 31%
46 1%

3001%

0 00065
-0 04178

-0 02870
-0 06328

198
178

334
45,339
5,423
269
303
953
269
46
99
230
15
4

3,195

5,423
46,049

11 78%
559%
0 66%

41 08%
4 84%

Severelectro

46 40%
29 08%

16 35%

002030
-0 00335

-0 02600
-0 04603

427
563
404

0
2152
238 893
23439
3,825
2,621
4,962
1583
466
331
1,107
185
636
515

0
7,208

23,439
242,439

967%
11 18%
108%
69 25%
6 69%
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Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis
Energy released to network 1s not identical to KE data in SEA model It 1s from report provided by markefing department
Vostokenergo, combimng Issyk Kul and Naryn

Issyk-Kul DC Naryn DC Vostokenergo
Transmutted through Network 1 194,900 715,100 1,910 000
Released to Network 1,171,700 709,000 1,880,700
Actual Losses (K kwh) 374,500 223,000 597,500
Techmical Losses (K kwh) 286 000 179,200 465,200
Commercial Losses (K kwh) 88,500 43,800 132,300
Actual Losses (as % of transmutted) 3134% 3118% 3177%
Technical Losses (as % of transmutted) 23 94% 2506% 24 74%
Commercial Losses (as % of released) 7 55% 6 18% 703%
Actual Losses (as % of released) 3196% 3145% 3177%
Billed Energy (K kwh), Total 797,231 486,022 1,283 254
Billed Energy, Residential 397,709 251,609 649,318
Commercial Output (bilhings) (ksom), Total 87 786 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 79 98% 74 72% 78 21%
Residential Sales as % of Residential CO 40 25% 16 77% 34 04%
Average Tanff (CO/billed energy), Total 011011 009153 010307
Average Tanff, Residential 0 08090 004596 006736
Cost of CO 69,591 61,628 131,219
Cost of CO for generation 36,923 21,906 58,830
Cost of CO for transnusston and distribution 32,668 39,722 72,390
Cost of CO per kWh billed energy 008729 0 12680 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 realized tanff (sales/used energy) 007928 006274 007309
Used Energy, Restdential 441,842 274,272 712,566
Avg realized residential tanff 002931 000707 002089
Barter and Mutual Payments as % of sales 62 89% 56 43% 60 82%
D
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Billed res energy as % of total billed energy
Residential CO as % of total CO

Restdential sales as % of total sales

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

per kwh used
Profit, res per kwh billed, as calculated by KE
Operating iIncome, res , per kwh used

Customers by category

Industnal

Agricultural

Budget Organizations (Government)
Commercial

Other

Residents (total, including discount customers)
Total discounts (persons)

Energy sector employees (50%)

War invalids (100%)

War veterans (50%)

Familes of deceased (50%)
Veterans of Afghan war (50%)
Chernaobyl participants (50%)
Disabled (hearing and sight) (50%)
Merit pensioners (50%)
Rehabilitated penstoners (50%)
Military pensioners (50%)
Mountain residents (50%)
Low-income famihes (25%)

Total discount customers
Total customers

Discount customers as % of total residential
100% disc cust as % of disc cust

100% disc cust as % of total residential
50-100% disc cust as % of disc cust
50-100% disc cust as % of total residential

49 89%
36 65%

18 44%

002282
0 00070

-0 00639
-0 04926

734
1,662
830

0

0

102 261
16 080
1204
1,235
2,505
915
286
237
399
98

0

0

0
9,201

16,080
105,487

15 24%
768%
117%

42 78%
6 52%

5177%
2599%

583%

-0 03527
-0 05358

-0 08084
-0 10925

53
335

526
45 726
45726
850
473
652

148
137
118
115

42,813
420

45,726
46,640

98 04%
103%
101%

99 08%

97 14%

50 60%
3307%

14 39%

000082
-0 01961

-0 03489
-0 07181

787
1,997
830

0

526
147,987
61,806
2,054
1,708
3,157
915
434
374
517
213

0

0

42 813
9621

61,806
152,127

40 63%
276%
112%

8443%

34 30%



Energy Usage and Billed and Pad Revenues by Customer Class, for Financial Analysis
Energy released to network 1s not 1dentical to KE data mn SEA model It 1s from report provided by marketing department

Severelectro  Vostokenergo Oshelecktro J-A Elektro Bishkekelektro Total
Transmitted through Network 8 933,700 1 910,000 2 573,000 2,168,700 2,133,000 17,718,400
Released to Network 3 839,700 1 880,700 2 540,300 1 627,500 1,416,700 11,304,900
Actual Losscs (K kwh) 1815800 597,500 1 128,900 591,100 418,100 4,551,400
Technical Losses (K kwh) 807,600 465 200 422 900 416,300 168,600 2,281,100
Commerctal Losses (K kwh) 1,008,200 132 300 706,000 174,300 249,500 2,270,300
Actual Losses (as % of transmutted) 20 33% 3128% 4387% 27 26% 19 60% 25 69%
Technical Losses (as % of transimtted) 904% 24 36% 16 44% 19 22% 790% 12 87%
Commercral Losses (as % of released) 26 26% 703% 27 719% 1071% 17 61% 20 08%
Actual Losses (as % of released) 47 29% 3177% 44 44% 36 32% 29 51% 40 26%
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 251,045 132,271 131,417 109,376 145,067 769,175
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 40,538 17,635 17,379 46,422 171,249
Sales, Residential 32,662 14,889 17,652 12,000 18,787 95,989
Sales as Percentage of CO 79 59% 78 21% 7911% 78 11% 97 13% 8237%
Residential Sales as % of Residential CO 44 74% 3404% 68 57% 5735% 73 59% 50 30%
Average Tanff (CO/billed energy) Total 0 12404 0 10307 009311 0 10553 0 14527 011389
Average Taniff, Residential 007774 006736 005646 0 05569 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 transmussion and distribution 91,308 72,390 55,767 54,835 28,609 302,909
Cost of CO per kWh billed energy 010374 010225 0 09567 010143 007319 0 09690
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
Cost of CO per kwh used energy 006924 009270 006377 008683 0 05856 0 07252
Avg realized tanff (sales/used energy) 0 06590 007309 004910 007056 011290 007021
Used Energy, Residential 1,407,014 716233 684,104 438 897 408 269 3,654,517
Avg realized residential tanff 002321 002079 0 02580 002734 0 04602 0 02627
Barter and Mutual Payments as % of sales 75 34% 60 82% 83 04% 79 66% 67 05% 7297%
Billed res energy as % of total billed energy 46 40% 50 60% R231% 3625% 3271% 40 67%

E
1 SEACUST xls



Residential CO as % of total CO

Residential sales as % of total sales

Profit, per kwh billed as calculated by KE
Operating ncome (receipts-cost of CO)

per kwh used
Profit, res per kwh billed, as calculated by KE
Operating income, res , per kwh used

Customers by category

Industnial

Agnicultural

Budget Organizations (Government)
Commercial

Other

Residents (total, including discount customers)
Total discounts (persons)

Energy sector employees (50%)
War invalids (100%)

War veterans (50%)

Fanulies of deceased (50%)
Veterans of Afghan war (50%)
Chernobyl participants (50%)
Disabled (hearing and sight) (50%)
Ment pensioners (50%)
Rehabilitated pensioners (50%)
Mihtary pensioners (50%)
Mountam residents (50%)
Low-income families (25%)

Total discount customers
Total customers

Discount customers as % of total residential
100% disc cust as % of disc cust

100% disc cust as % of total residential
50-100% disc cust as % of disc cust
50-100% disc cust as % of total residential

Severelectro
29 08%

16 35%

002030
-0 00335

-0 02600
-0 04603

427
563
404

0
2,152
238,893
23,439
3,825
2,621
4,962
1,583
466
331
1,107
185
636
515

0
7,208

23,439
242,439

967%
11 18%
1 08%
69 25%
6 69%

Vostokenergo
3307%

14 39%

000082
-0 01961

-0 03489
-0 07191

787
1997
830

0

526
147,987
61,806
2,054
1,708
3,157
915
434
374
517
213

0

0
42813
9 621

61 806
152 127

40 63%
276%
112%

84 43%

3430%

Oshelecktro
19 59%

16 98%

-0 00255
-0 01466

-0 03921
-0 03796

307
498
473

0

0
259,752
158,065
2,076
2,789
4,917
0

1,907
438
2,417
185

0

0
53,131
90,205

158,065
261,030

60 55%
176%
107%

42 93%

26 00%

J-A Elektro
19 13%

14 05%

000410
-0 01626

-0 04574
-0 05949

30
573
420

0

0
138,704
97,752
11,908
2,102
5,183
0

0

269
1,229
167

0

0
17322
59572

97,752
139,727

€9 96%
215%
150%

39 06%

27 32%

Bishkekelektro
17 60%

13 33%

0 07207
005433

0 00496
-0 01255

542

5

205

0
2,256
184,967
14,056
2,600
1,439
2,664
2327
316
173
1,002
720
329
929

0
4,157

16 656
187,975

8 86%
864%
077%
75 04%
6 65%

Total
24 56%

15 15%

001699
-0 00231

-0 02811
-0 04625

2,093
3,636
2,332

0

4934
970 303
355118
22,463
10,659
20,383
4,825
3,123
1,585
6,272
1,470
965
1,444
113,266
170,763
0
357,718
983,298

36 33%
298%
108%

5226%

19 01%
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IVVEX Z

Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis Commercial assumptions
Energy released to network 1s not identical to KE data in SEA model It 1s from report provided by marketing 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 95 00%
Comm losses 200%
Chu DC  Bsshkek DC Osh DC Jala-Abad DC  Issyk-Kul DC~ Naryn DC  Kemin DC  Talas DC Total Electrnic
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 17,718,400
Released to Network 2,646,500 1 416,700 2,540 300 1,627,500 1,171,700 709,000 728,700 464,500 11 304,900
Actual Losses (K kwh) 370,510 198,338 355,642 227 850 164,038 99,260 102,018 65,030 1,582,686
Technical Losses (K kwh) 317,580 170,004 304,836 195 300 140,604 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
Actual Losses (as % of transmutted) 617% 930% 13 82% 10 51% 1373% 13 88% 413% 14 00% 893%
lechnical Losses (as % of released) 12 00% 12 00% 12 00% 12 00% 12 00% 12 00% 12 00% 12 00% 12 00%
“ommercial Losses (as % of released) 200% 200% 200% 200% 200% 2 00% 200% 2 00% 200%
\ctual Losses (as % of released) 14 00% 14 00% 14 00% 14 00% 14 00% 14 00% 14 00% 14 00% 14 00%
3illed 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 1,067,437 398 541 705 834 507,394 502,685 315,656 190,290 258,878 3,946,715
“ommercial Output (billings) (ksom), Total 278,043 176,986 203 422 147,708 110,957 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
sales (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 201,219 112,744 160,472 111,777 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
sales as Percentage of CO 95 00% 95 00% 95 00% 95 00% 95 00% 95 00% 95 00% 95 00% 95 00%
Residential Sales as % of Residential CO 95 00% 95 00% 95 00% 95 00% 95 00% 95 00% 95 00% 95 00% 95 00%
\verage Tanff (CO/billed energy), Total 012216 0 14527 009311 0 10553 011011 009153 0 14554 0 10509 011377
\verage Tanff, Residential 007779 007815 0 05646 0 05569 0 08090 0 04596 008074 007574 0 06903
Zost of CO (Kemun 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 transmussion and distribution 75,557 28 609 55,767 54,835 32,668 39,722 15,751 302,909
ost of CO per kWh billed energy 010362 005999 006180 007511 0 06906 010107 0 10362 0 07535 006731
Jsed Energy (K kwh) (Total-Tech Losses) 2,328,920 1,246,696 2,235,464 1,432,200 1,031,096 623,920 641,256 408 760 9,948,312
ost of CO per kwh used energy 006196 005863 0 06040 007340 006749 009878 006196 007364 006578
A
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Avg realized tanff (sales/used energy)
Used Energy, Residential
Avg reahzed residential taniff

Barter and Mutual Payments as % of sales

Billed res energy as % of total billed energy
Residential CO as % of total CO
Residential sales as % of total sales

Profit, per kwh billed, as calculated by KE

Operating 1ncome (receipts-cost of CO)
per kwh used

Profit, res per kwh billed, as calculated by KE

Operating income, res  per kwh used

Actual 1996 data used for assumptions
Billed Energy (K kwh), Total

Billed Energy, Residential
Average Tanff (CO/billed energy), Total
Average Tanff, Residential
Sales as Percentage of CO (not used)

Barter and Mutual Payments as % of sales
Cash as % of sales

A

Chu DC

011342

1 120 367
007041
76 18%

46 90%

29 86%

29 86%
001854
005146
-0 02583

000845

1,362,895
639,197
012216
007779

83 39%

76 18%
23 82%

Bishkek DC

0 13487

426,875

006931
67 05%

3271%

17 60%

17 60%
008527
007624
001816

001069

998,634
326,665
014527
007815

97 13%

67 05%
3295%

Osh DC Jala-Abad DC

0 08645

756 640

005003
83 04%

3231%
19 59%
19 59%
003131
0 02605
-0 00534

-0 01036

I 411 354
455 990
009311
005646

7911%

83 04%
16 96%

009798

539 944

004972
79 66%

36 25%
19 13%
19 13%
003042
002458
-0 01942

-0 02368

1,036,427
375,720
0 10553
005569

78 11%

79 66%
20 34%

Issyk-Kul DC

010223

526,119

007343
62 89%

49 89%

36 65%

36 65%
004105
003474
001184

000594

797,231
397,709
011011
008090
7998%

62 89%
3711%

Naryn DC  Kemin DC

008498

329 836

004178
56 43%

5177%

2599%

2599%
-0 00954
-0 01380
-0 05511

-0 05699

486,022
251,609
009153
004596
74 72%

56 43%
43 57%

013512
204,864
007125

77 51%

30 36%
16 85%
16 85%
004192
007316
-0 02288

000929

372,806
113,201
0 14554
008074
8520%

77 51%
2249%

Talas DC Total Electric

0 09757

268 168

006946
60 61%

6481%

46 71%

46 71%
002974
002393
000039

-0 00418

288,218
186 781
0 10509
007574
48 64%

6061%
39 39%

0 10563
4172813
006202
73 63%

40 59%

24 63%

24 63%
004646
003985
000172

-0 00376

6,753,586
2,746,871
011389
0 06879
8237%

7297%



Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis
Energy released to network 1s not identical to KE data m SEA model It 1s from report provided by marketing department
All commercial losses attributed to residential customers Residential billed energy as percent of total 1s assumed same as mn base case

Tech losses 12 00% Sales as % of CO 95 00%
Comm losses 2 00%
Severelectro Vostokenergo Oshelecktro J-A Elektro Bishkekelektro Total
Transmitted through Network 8,933,700 1 910 000 2,573 000 2,168,700 2,133,000 17,718,400
Released to Network 3,839 700 1,880,700 2,540,300 1 627,500 1,416 700 11,304,900
Actual Losses (K kwh) 537,558 263,298 355 642 227 850 198,338 1,582,686
Techmcal Losses (K kwh) 460,764 225,684 304 836 195,300 170,004 1,356,588
Commercaal Losses (K kwh) 76,794 37614 50,806 32,550 28,334 226,098
Actual Losses (as % of transnutted) 602% 1379% 1382% 1051% 9 30% 893%
Technical Losses (as % of released) 12 00% 12 00% 12 00% 12 00% 12 00% 12 00%
Commercial Losses (as % of released) 200% 2 00% 200% 2 00% 2 00% 2 00%
Actual Losses (as % of released) 14 00% 14 00% 14 00% 14 00% 14 00% 14 00%
Billed Energy (K kwh), Total 3,302,142 1617 402 2,184,658 1,399,650 1,218 362 9,722,214
Billed Energy, Residential 1,532,325 818 394 705,834 507,394 398 541 3,962,488
Commercial Output (billings) (ksom) Total 409,594 166,713 203,422 147 708 176,986 1,104,423
Commercial Output, Residential 119 120 55,128 39,850 28,257 31,146 273,500
Sales (receipts), Total 389,114 158 377 193,251 140,322 168,137 1,049 201
Sales, Barter and Mutual Payments 293,152 96,318 160,472 111777 112,744 774,462
Sales, Cash 95,962 62,060 32779 28,545 55,393 274,739
Sales, Residential 113,164 52,372 37 857 26,844 29 588 259,825
Sales as Percentage of CO 95 00% 95 00% 95 00% 95 00% 95 00% 95 00%
Residential Sales as % of Residential CO 95 00% 95 00% 9500% 95 00% 95 00% 95 00%
Average TanfT (CO/billed energy), Total 0 12404 0 10307 009311 0 10553 014527 011360
Average Tariff, Residental 007774 006736 0 05646 0 05569 007815 006902
Cost of CO 209 958 131,219 135018 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 teansmussion and distribution 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 1 655 016 2,235,464 1,432,200 1,246 696 9,948,312
B
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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 % of sales
Increase 1n res avg realized tar over base case
Billed res energy as % of total billed energy

Residential CO as % of total CO

Residential sales as % of total sales

Profit, per kwh billed, as calculated by KE
Operating income (receipts-cost of CO)

per kwh used
Profit, res per kwh billed, as calculated by KE
Operating mcome, res , per kwh used

Actual 1996 data used for assumptions
Billed Energy (K kwh), Total

Billed Energy, Residential
Average Tanff (CO/bidled energy), Total
Average Tanff, Residential
Sales as Percentage of CO (not used)
Residential sales as % of total sales
Barter and Mutual Payments as % of sales
Cash as % of sales

Severelectro

006214

011516
1,609,119
007033
75 34%
35
46 40%

29 08%

29 08%

0 06046
005302

001416
000819

2,023,918
939,178
0 12404
007774

79 59%
16 35%
75 34%
24 66%

Vostokenergo

007929

0 09570
856,008
006118
60 82%
30
50 60%

3307%

3307%

002195
001641

-0 01377
-0 01810

1,283,254
649,318
010307
006736

78 21%
14 39%
60 82%
3918%

Oshelecktro

0 06040

008645
756,640
0 05003
83 04%
19
3231%

19 59%

19 59%

003131
0 02605

-0 00534
-0 01036

1411 354
455,990
009311
005646

79 11%
16 98%
83 04%
16 96%

J-A Elektro

0 07340

009798
539 944
004972
79 66%
20
36 25%

19 13%

19 13%

003042
002458

-0 01942
-0 02368

1 036 427
375,720
0 10553
0 05569

78 11%
14 05%
79 66%
20 34%

Bishkekelektro
005863

0 13487
426,875
006931
67 05%
16
3271%

17 60%

17 60%

008527
007624

001816
001069

998,634
326,665
0 14527
007815
97 13%
1333%
67 05%
3295%

Total

006578

010547
4,188,586
006203
7381%
25
40 76%

24 76%

2476%

004629
003968

000171
-0 00375

6,753,586
2,746,871
011389
006879
8237%
15 15%
7297%
27 03%



Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis

Energy released to network 1s not identical to KE data in SEA model It 1s from report provided by marketing department
Base case Actual 1996 data

Transnutted through Network
Released to Network
Actual Losses (K kwh)
Technical Losses (K kwh)
Commercial Losses (K kwh)
Actual Losses (as % of transmutted)
Techmical Losses (as % of transnmtted)
Commercial Losses (as % of released)
Actual Losses (as % of released)
Billed Energy (K kwh), Total
Billed Energy, Residential
Commercial Output (bilhngs) (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 transmussion and distnbution

Cost of CO per kWh billed energy

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

Severelectro
8 933,700
3 839,700
1 815,800

807,600
1,008,200
20 33%
9 04%
26 26%
47 29%
2,023,918
939,178
251,045
73,010

199,801
150,527
49,274
32,662
79 59%
4474%

0 12404
007774

209,958
118,649

91,308
0 10374

3,032,100

Vostokenergo
1,910 000
1,880,700

597,500
465,200
132,300
3128%
24 36%
703%
3177%
1,283,254
649 318
132 271
43,739

103,454
62,916
40 538
14,889
78 21%
34 04%

010307
006736

131,219
58 830
72,390

010225

1,415,500

Oshelecktro
2,573,000
2,540,300
1,128,900

422 900
706,000

43 87%

16 44%

27 79%

44 44%
1,411,354
455,990
131,417
25,744

103,967
86,332
17,635
17,652
7911%
68 57%

009311
0 05646

135,018
79,250
55,767

0 09567

2,117,400

J-A Elektro Bishkekelektro

2,168,700
1 627,500
591,100
416,800
174,300
2726%
1922%
1071%
36 32%
1,036,427
375,720
109,376
20,924

85,432
68,053
17,379
12,000
78 11%
5735%

0 10553
0 05569

105,124
50,289
54 835

010143

1,210,700

2133000
1,416,700
418,100
168,600
249,500
19 60%
790%
17 61%
2951%
998,634
326,665
145,067
25,529

140,907
94,485
46422
18,787
97 13%
73 59%

0 14527
007815

73,091
44,482
28,609
007319

1,248,100

Total
17,718,400
11,304 900

4,551,400
2,281,100
2,270 300

2569%

12 87%

20 08%

40 26%
6,753,586
2,746,871
769,175
188,945

633,561

462,312

171,249
95,989
8237%
50 80%

011389
0 06879

654,409
351,500
302,909
009690

9,023,800

C
SEACOML xis
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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 % of sales

Billed res energy as % of total billed energy
Residential CO as % of total CO

Residential sales as % of total sales

Profit, per kwh billed, as calculated by KE
Operating 1ncome (receipts-cost of CQO)

per kwh used
Profit, res per kwh billed, as calculated by KE
Operating income, res , per kwh used

Severelectro
006924

006590
1,620,702
002015
75 34%
46 40%
29 08%
16 35%
002030

-0 00335

-0 02600
-0 04909

Vostokenergo
009270

007309
719,844
002068
60 82%
50 60%
3307%
14 39%
000082

-0 01961

-0 03489
-0 07202

Oshelecktro
006377

004910
685,840
002574
83 04%
3231%
19 59%
16 98%
-0 00255

-0 01466

-0 03921
-0 03803

J-A Elektro
008683

007056
476,603
002518
79 66%
36 25%
19 13%
14 05%
000410
-0 01626

-0 04574
-0 06165

Bishkekelektro
0 05856

011290
426,790
0 04402
67 05%
3271%
17 60%
13 33%
007207
0 05433

0 00496
-0 01454

Total
007252

007021
3,929,778
002443
7297%
40 67%
24 56%
1515%
001699
-0 00231

~0 02811
-0 04809

C
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Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis

Energy released to network 1s not 1dentical to KE data in SEA model It 1s from report provided by marketing department
All commercial losses attributed to residential customers

Transmitted through Network
Released to Network
Actual Losses (K kwh)
Technical Losses (K kwh)
Commerctal Losses (K kwh)
Actual Losses (as % of transmitted)
Techmcal Losses (as % of transmutted)
Commercial Losses (as % of released)
Actual Losses (as % of released)
Billed Energy (K kwh), Total
Billed Energy, Residential
Commercial Output (billings) (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 transmssion and distnbution

Cost of CO per kWh billed energy

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

Base case Actual 1996 data

Severelectro
8 933 700
3,839 700
1,815,800

807,600
1,008,200

20 33%

904%

26 26%

47 29%
2,023,918
939,178
251,045
73010

199,801

150,527

49,274

32662

79 59%
44 74%

0 12404
007774

209,958
118,649

91,308
010374

3,032,100

Vostokenergo
1910 000
1 880 700

597,500
465,200
132,300
3128%
24 36%
703%
3177%
1,283,254
649,318
132,271
43739

103,454
62,916
40,538
14 889
78 21%
34 04%

010307
006736

131,219
58,830
72 390

010225

1,415,500

Oshelecktro
2 573 000
2,540 300
1,128,900
422,900
706,000

43 87%

16 44%

27 79%

44 44%
1,411,354
455,990
131 417
25744

103,967
86,332
17,635
17 652
79 11%
68 57%

009311
0 05646

135,018
79,250
55767

0 09567

2,117,400

J-A Elektro
2 168,700
1 627 500

591 100
416,800
174,300
27 26%
19 22%
1071%
36 32%
1,036,427
375,720
109,376
20924

85,432
68,053
17,379
12 000
78 11%
57 35%

010553
0 05569

105,124
50,289
54,835

010143

1,210,700

Bishkekelektro
2,133,000
1,416,700

418,100
168,600
249,500
19 60%
7 90%
17 61%
29 51%
998,634
326,665
145,067
25529

140,907
94,485
46,422
18,787
97 13%
73 59%

014527
007815

73,091
44,482
28 609
007319

1,248,100

Total
17,718,400
11,304,900

4,551,400
2,281,100
2,270,300

25 69%

12 87%

20 08%

40 26%
6,753,586
2,746,871
769,175
188,945

633,561

462,312

171,249
95,989
82 37%
50 80%

011389
006879

654,409
351,500
302,909
0 09690

9,023,800

D
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Cost of CO per kwh used energy

Avg realized tanff (sales/used energy)
Used Energy, Restdential
Avg realized residential tanff

Barter and Mutual Payments as % of sales

Billed res energy as % of total billed energy
Residential CO as % of total CO
Residential sales as % of total sales
Profit, per kwh billed, as calculated by KE
Operating income (receipts-cost of CO)

per kwh used

Profit, res per kwh billed, as calculated by KE
Operating income, res, per kwh used

Severelectro
006924
0 06590

1 947,378
001677
75 34%
46 40%
29 08%
16 35%
002030
-0 00335

-0 02600
-0 05247

Vostokenergo
009270
007309
781,618
001905

60 82%
50 60%
3307%
14 39%
000082
-0 01961

-0 03489
-0 07365

Oshelecktro
006377
004910

1,161,990
001519
83 04%
3231%
19 59%
16 93%
-0 00255
-0 01466

-0 03921
-0 04857

J-A Elektro
008683
007056
550,020
002182

79 66%
36 25%
19 13%
14 05%
000410

-0 01626

-0 04574
-0 06501

Bishkekelektro
0 05856
011290
576,165
003261

67 05%
3271%
17 60%
1333%
007207
005433

000496
-0 02596

Total
007252
007021

5,017,171
001913

72 97%

40 67%

24 56%

15 15%
001699

-0 00231

-0 02811
-0 05339
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Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis

(a) Base case as presented n 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 n (b), with commercial losses at 2%, techmical losses at 12%, and collections at 95% of billings

Average tanfT, total {as calculated by KE)
{2) Base case

(b) Revised base case

(c) Commercial case

Restdential average tanff (as calculated by KE)
(a) Base case

(b) Revised base case

{c) Commercial case

Average realized tanff, total (sales/used energy)
(a) Base case

(b) Revised base case

(c) Commercial case

Average realized tanff, res (sales/used energy)
(a) Base case

(b) Revised base case

{c) Commercial case

(d) Previous commercial case

Severelectro

0 12404
0 12404
0 12404

007774
007774
007774

0 06590
0 06590
0 11516

002015
001677
007033
0 04057

Vostokenergo

0 10307
010307
010307

006736
006736
006736

007309
007309
0 09570

002068
¢ 01905
006118
002722

Oshelecktro

009311
009311
009311

005646
005646
005646

004910
004910
008645

002574
001519
005003
004543

010553
010553
010553

005569
0 05569
0 05569

007056
007056
009798

002518
002182
004972
003796

J-A Elektro Bishkekelektro

014527
014527
0 14527

007815
007815
007815

011290
011290
013487

004402
003261
006931
005497

P N EE N M D BN BN R O PN BE B oy BN O aEE A

Based on actual 1996 data, and assumptions
Energy released to network 1s not identical to KE data m SEA model It 1s from report provided by marketing department

Total

011389
011389
011360

006879
006879
006902

007021
007021
0 10547

002443
001913
006203
003979

SEACOML.xis
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AIMEX 5

Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis Commercial assumptions
Energy released to network 1s not 1dentical to KE data m SEA model It i1s from report provided by marketing department

Tech losses
Comm losses

Transmutted through Network
Released to Network
Actual Losses (K kwh)
Technical Losses (K kwh)
Commercial Losses (K kwh)
Actual Losses (as % of transmutted)
Technical Losses (as % of released)
Commercial Losses (as % of released)
Actual Losses (as % of released)
Billed Energy (K kwh), Total
Billed Energy, Restdental
Commercial Output (billings) (ksom), Total
Commercial Output, Residential

Sales (receipts), Total
Sales, Barter and Mutual Payments
Sales, Cash
Sales, Residential
Sales as Percentage of CO
Restdential Sales as % of Residential CO

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

Cost of CO (Kemun included in Chu)
Cost of CO for generation
Cost of CO for transmussion and distnbution

Cost of CO per kWh billed energy

1200% Sales as % of CO

200%

Chu DC

6,001,200
2,646,500
370,510
317,580
32,930
617%
12 00%
200%
14 00%
2,275,990
1,067,437
278,043
83,036

264,141

201,219
62,921
39,319
95 00%
47 35%

012216
007779

179,856
104,300
75,557

0 10362

Bishkek DC

2,133,000
1,416,700
198 338
170,004
28,334

9 30%

12 00%

2 00%

14 00%
1,218,362
398,541
176,986
31,146

168,137
112,744
55,393
22,417
95 00%
7197%

0 14527
007815

73,091
44,482
28,609

0 05999

95 00%

Osh DC Jala-Abad DC Issyk-Kul DC Naryn DC

2,573,000
2,540,300
355 642
304,836
50,806
13 82%
12 00%
200%
14 00%
2,184,658
705,834
203,422
39,850

193,251

160,472
32,779
32,811
95 00%
82 34%

009311
0 05646

135,018
79,250
55,767

006180

2,168,700
1,627,500
227,850
195,300
32,550

10 51%

12 00%

200%

14 00%
1,399 650
507,394
147,708
28 257

140,322

111,777
28,545
19,710
95 00%
69 75%

010553
0 05569

105,124
50,289
54,835

007511

1,194,900
1,171,700
164,038
140,604
23,434

1373%

12 00%

2.00%

14 00%
1,007,662
502,685
110,957
40 668

105,409
66,292
39,117
19 441
95 00%
47 80%

011011
008090

69,591
36,923
32 668

006906

715,100
709 000
99,260
85 080
14,180
13 88%
12 00%
200%
14 00%
609,740
315,656
55,309
14,507

53019
29,920
23,099

3,092
95 00%
21 32%

009153
0 04596

61,628
21,906
39,722

0 10107

Kemin DC

2,468,000
728,700
102018

87,444
14,574
413%
12 00%
200%
14 00%
626,682
190,290
91,209
15,365

86,648
67,158
19,490
14,195
95 00%
92 39%

014554
008074

010362

Talas DC

464,500
464,500
65030
55,740
9,290
14 00%
12 00%
2 00%
14 00%
399,470
258 878
41,981
19,608

39,882
24,173
15,709
11,968
95 00%
61 04%

0 10509
007574

30,101
14,350
15,751

007535

Total Electric

17,718,400
11,304,900
1,582,686
1,356,588
226,098

893%

12 00%

200%

14 00%
9,722,214
3,946,715
1,107,276
271,477

1,050,809
773,755
277,054
162,955

94 90%
60 03%

011389
0 06879

654,409
351,500
302,909

0 06731

A
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Used Energy (K kwh) (Total-Tech Losses)
Cost of CO per kwh used energy

Avg reahized tanff (sales/used energy)
Used Energy, Restdential
Avg realized residential tanff

Barter and Mutual Payments as % of sales

Billed res energy as % of total billed energy
Residential CO as % of total CO

Residential sales as % of total sales

Profit, per kwh billed as calculated by KE
Operating income (receipts-cost of CO)

per kwh used
Profit, res per kwh billed as calculated by KE
Operating income, res , per kwh used

Actual 1996 data used for assumptions
Billed Energy (K kwh), Total

Billed Energy, Residential
Average Tanff (CO/billed energy), Total
Average Tanff, Residential
Sales as Percentage of CO (not used)
Residential sales as % of total sales
Barter and Mutual Payments as % of sales
Cash as % of sales

Chu DC

2,328,920
006196

011342
1,092,261
0 03600
76 18%

46 90%
29 86%

14 89%

001854
005146

-0 02583
-0 02596

1,362,895
639,197
012216
007779

8339%
14 89%
76 18%
23 82%

Bishkek DC

1 246,696
0 05863

0 13487

407,810

0 05497
67 05%

3271%
17 60%

13 33%

0 08527
007624

001816
-0 00366

998,634
326 665
0 14527
007815
97 13%
1333%
67 05%
3295%

Osh DC

2,235 464
0 06040

0 08645

722,249

0 04543
83 04%

3231%
19 59%

16 98%

003131
0 02605

-0 00534
-0 01497

1,411,354
455,990
009311
005646

7911%
16 98%
8304%
16 96%

Jala-Abad DC Issyk-Kul DC Naryn DC  Kemin DC

1432200
007340

009798
319194
003796

79 66%

36 25%
19 13%

14 05%

003042
002458

-0 01942
-0 03544

1,036 427
375720
010553
0 05569

78 11%
14 05%
79 66%
20 34%

1,031,096
0 06749

010223
514,375
003780

62 89%

49 89%
36 65%

18 44%

004105
003474

001184
-0 02970

797,231
397,709
011011
0 08090
79 98%
18 44%
62 89%
3711%

623,920
009878

008498

322,997

0 00957
56 43%

5177%
2599%

583%

-0 00954
-0 01380

-0 05511
-0 08920

486,022
251,609
009153
0 04596
74 72%
583%
56 43%
43 57%

641,256
006196

013512
194,715
007290

77 51%

30 36%
16 85%

16 38%

004192
007316

-0 02288
001094

372,806
113,201
0 14554
008074
85 20%
16 38%
77 51%
2249%

Talas DC

408,760
007364

0 09757

264 899

004518
6061%

64 81%
4671%

3001%

002974
002393

000039
-0 02846

288,218
186,781
0 10509
007574
48 64%
30 01%
60 61%
39 39%

Total Electric

9,948,312
006578

0 10563
4,038,499
004035
73 63%

40 59%
24 52%

1551%

004658
003985

000147
-0 02543

6,753,586
2,746,871
011389
006879
8237%
1515%
7297%



Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis
Energy released to network 1s not identical to KE data m SEA model. It i1s from report provided by marketing department

Tech losses 12 00% Sales as % of CO 95 00%
Comm losses 200%
Severelectro Vostokenergo Oshelecktro J-A Elektro Bishkekelektro Total
Transmitted through Network 8,933,700 1 910 000 2,573 000 2,168 700 2,133,000 17,718,400
Released to Network 3 839,700 1 880 700 2,540,300 1,627,500 1,416,700 11,304,900
Actual Losses (K kwh) 537 558 263,298 355,642 227,850 198,338 1,582 686
Technical Losses (K kwh) 460,764 225,684 304,836 195 300 170,004 1,356,588
Commercial Losses (K kwh) 76,794 37,614 50 806 32,550 28,334 226,098
Actual Losses (as % of transmutted) 602% 13 79% 13 82% 1051% 9 30% 893%
Technical Losses (as % of transmtted) 12 00% 12 00% 12 00% 12 00% 12 00% 12 00%
Commercial Losses (as % of released) 200% 2 00% 2 00% 200% 2 00% 200%
Actual Losses (as % of released) 14 00% 14 00% 14 00% 14 00% 14 00% 14 00%
Billed Energy (K kwh), Total 3,302 142 1,617,402 2,184,658 1,399,650 1218 362 9,722 214
Billed Energy Residential 1532325 818,394 705,834 507,394 398 541 3,962,488
Commercial Output (billings) (ksom), Total 409 594 166,713 203,422 147,708 176 986 1,104 423
Commercial Output, Residential 119 120 55,128 39,850 28,257 31 146 273,500
Sales (receipts), Total 389 114 158,377 193,251 140,322 168,137 1,049,201
Sales, Barter and Mutual Payments 293,152 96,318 160,472 111,777 112,744 774 462
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 95 00% 95 00% 95 00% 95 00% 95 00% 95 00%
Residential Sales as % of Residential CO 5340% 41 35% 82 34% 69 75% 7197% 58 99%
Average Tanff (CO/billed energy), Total 0 12404 010307 009311 0 10553 0 14527 011360
Average Tanff, Residential 007774 006736 0 05646 0 05569 007815 0 06902
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 transmussion and distnbution 91,308 72,390 55,767 54 835 28,609 302,909
Cost of CO per kWh billed energy 006358 008113 006180 007511 0 05999 0 06731
B
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Used Energy (K kwh) (Total-Tech Losses)
Cost of CO per kwh used energy

Avg realized tanfT (sales/used energy)
Used Energy, Residential
Avg realized residential taniff

Barter and Mutual Payments as % of sales

Billed res energy as % of total billed energy
Residential CO as % of total CO

Residential sales as % of total sales

Profit, per kwh billed, as calculated by KE
Operating income (receipts-cost of CO)

per kwh used
Profit res per kwh billed, as calculated by KE
Operating income, res , per kwh used

Actual 1996 data used for assumptions
Billed Energy (K kwh), Total

Billed Energy, Residential
Average TanfT (CO/billed energy), Total
Average Tanff Residential
Sales as Percentage of CO (not used)
Residential sales as % of total sales
Barter and Mutual Payments as % of sales
Cash as % of sales

Severelectro

3378936
006214

011516

1 567,960

004057

75 34%
2013017609
46 40%

2908%

16 35%

0 06046
0 05302

001416
-0 02157

2,023 918
939,178
0 12404
007774

79 59%
16 35%
75 34%
24 66%

Vostokenergo

1,655,016
007929

0 09570
837,427
002722
60 82%
1315939713
50 60%

3307%

14 39%

002195
001641

-0 01377
-0 05207

1,283,254
649 318
0 10307
006736

78 21%
14 39%
60 82%
39 18%

Oshelecktro

2,235,464
0 06040

0 08645
722 249
004543
83 04%
1 765072681
3231%

19 59%

16 98%

003131
0 02605

-0 00534
-0 01497

1411,354
455,990
009311
0 05646

79 11%
16 98%
83 04%
16 96%

J-A Elektro

1432 200
007340

009798
519 194
003796
79 66%
1 507763664
36 25%

19 13%

14 05%

003042
002458

-0 01942
-0 03544

1,036,427
375,720
0 10553
005569

78 11%
14 05%
79 66%
20 34%

Bishkekelektro

1 246 696
0 05863

013487
407,810

0 05497
67 05%
1248784272
271%

17 60%

1333%

0 08527
007624

001816
-0 00366

998,634
326 665
014527
0 07815
97 13%
1333%
67 05%
3295%

Total

9,948,312
006578

0 10547
4,054,639
003979

73 81%

1 629059566
40 76%

24 76%

15 38%

004629
0039638

000171
-0 02599

6,753,586
2,746,871
011389
0 06879
8237%
1515%
7297%
27 03%
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Energy Usage and Billed and Paid Revenues by Customer Class, for Financial Analysis
Energy released to network 1s not 1denfical to KE data in SEA model It 1s from report provided by marketing department
Base case Actual 1996 data

Severelectro  Vostokenergo Oshelecktro J-A Elektro Bishkekelektro Total
Transmutted through Network 8 933,700 1,910 000 2,573,000 2 168,700 2,133,000 17,718,400
Released to Network 3,839,700 1,880,700 2,540,300 1627 500 1,416,700 i1 304,900
Actual Losses (K kwh) 1 815 800 597,500 1128 900 591 100 418,100 4 551,400
Techmical 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 transmutted) 20 33% 3128% 43 87% 27 26% 19 60% 25 69%
Technical Losses (as % of transmtted) 9 04% 24 36% 16 44% 19 22% 790% 12 87%
Commercial Lasses (as % of released) 26 26% 703% 27 79% 1071% 17 61% 20 08%
Actual Losses (as % of released) 47 29% 3177% 44 44% 3632% 2951% 40 26%
Billed Energy (K kwh), Total 2023,918 1,283,254 1,411,354 1,036,427 998,634 6,753,586
Billed Energy, Restdential 939,178 649,318 435,990 375,720 326,665 2,746,871
Commercial Qutput (billings) (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 199,801 103,454 103 967 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 32 662 14,889 17,652 12,000 18,787 95,989
Sales as Percentage of CO 79 59% 7821% 79 11% 78 11% 97 13% 82 37%
Residential Sales as % of Residential CO 44 74% 34 04% 68 57% 57 35% 73 59% 50 80%
Average Tanff (CO/billed energy), Total 0 12404 0 10307 009311 010553 014527 011389
Average Tanff, Residential 007774 006736 005646 005569 007815 0 06879
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 transnusston and distribution 91,308 72 390 55,767 54 835 28,609 302,909
Cost of CO per kWh billed cnergy 010374 010225 009567 010143 007319 0 09690
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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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 % of sales

Billed res energy as % of total billed energy
Residential CO as % of total CO
Residential sales as % of total sales
Profit, per kwh billed, as calculated by KE
Operating income (receipts-cost of CO)

per kwh used

Profit, res per kwh billed, as calculated by KE
Operating mcome, res , per kwh used

Severelectro

006924
0 06590
1,620,702
002015

75 34%

46 40%

29 08%

16 35%
002030
-0 00335

-0 02600
-0 04909

Vostokenergo

0 09270
007309
719 844
0 02068
60 82%
50 60%
3307%

14 39%

000082

t -0 01961

-0 03489
-0 07202

Oshelecktro

006377
004910
685 840
002574
83 04%
3231%
19 59%
16 98%
-0 00255
-0 01466

-0 03921
-0 03803

J-A Elektro

008683
007056
476,603
002518
79 66%
36 25%
19 13%
14 05%
000410

-0 01626

-0 04574
-0 06165

Bishkekelektro

0 05856
011290
426,790
0 04402
67 05%
3271%
17 60%
13 33%
007207
005433

0 00496
-0 01454

Total

007252
007021
3,929,778
002443

7297%

40 67%

24 56%

15 15%
001699
-0 00231

-0 02811
-0 04809
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ANNEX 4

MEMO

DATE December 18, 1997
TO Mr Arstand

State Energy Agency

Joellyn Murphy

Avtandil Kalmanbetov
FROM Linda Kalver
SUBIJECT Prelimmary version of USAID/Hagler Bailly Technical and

Fmancial Model of Kyrgyzenergo, 1996 results

The accompanying diskette contains the technical and financial model developed
by USAID/Hagler Bailly in comjunction with the State Energy Agency and the State
Property Fund Our mntention 1s to augment the SEA model with several calculated values
that we think are mmportant m representing the financial health of the distbution
companues and of Kyrgyzenergo overall Otherwise, we have attempted to replicate SEA's
results Because of some differences 1n our sources of data, as explained below, the output
of our model will differ slightly, but this 1s not to be mterpreted as a disagreement with
SEA m any sense Rather, such shght discrepancies are necessary to mamntam the
mathematical consistency of our computations

Description of model

The format of the USAID/Hagler Bailly model follows that of the report,
Techmical and Economic Indices and Financial 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
Ifimenka, Head of the Marketing Department These reports are the only source that I
am aware of for detaled data about residential customers Smce the Marketing
Department provided no cost data, the cost data were taken from "KE Indices”, which, I
understand, 1s the source of data for the State Energy Agency's financial model SEA's
data on energy are simuilar, 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 employimng billing and sales data (1e , energy-related
data) from the same marketing reports that yielded the customer data

Appended to the model 15 a table displaying customers by customer class,
mcluding the discount categories of residential customers

The model includes 5 sheets On the first sheet, the ongmnal eight distnbution

comparues are shown separately On the second and third sheets, Chu, Kemin, and Talas
are combined into Severenergo On the fourth sheet, Issyk-Kul and Naryn are combined

1 Shbseamod doc
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mnto Vostokenergo The fifth sheet presents the results orgamzed by the five distribution
compantes that will exist i 1998

Calculations mtroduced 1 the USAID/Hagler Bailly model
Average tanff

Kyrgyzenergo calculates the average tanff (tyyn per kWh) as the ratio of billed
revenues to the corresponding billed energy Both the numerator and the denomnator are
musleading indicators for two reasons Furst, much of the billed revenues are not collected,
therefore, they do not contribute to covenng the company's costs Second, the energy
used by customers includes a great deal of electncity that 1s not reported and, therefore,
not billed This electricity 1s mcluded 1n estimated losses, under the heading, "commercial
losses” Any realistic estimate of total costs must include the cost of producing the
electricity lost as well as the electricity billed

At the present time, we are investigating the billing and collection system, to try to
increase the amount of used energy that 1s paid for, as well as the Accounts Receivable,
to try to characterize (e g, by usage, customer class, etc) the bills that are not paid
Subsequently to the completion of such study, we can refine the defimtion of average
tariff to mnclude a set of estimates, some of which reflect a portion of accounts receivable,
namely, those revenues that can realistically be expected

As a first step, we have introduced the "average tanff based upon sales and used
energy” This 1s calculated as the ratio of electricity sales (1€, revenue collected) to "used
energy”, defined as billed 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 distribution company, the average tanff based upon sales and used energy is
significantly lower than the average tanff calculated by Kyrgyzenergo, usually half or less

The residential average tariff 1s calculated 1n the same way, based upon the billings
and the billed energy for residential customers The residential "average tanff based upon

sales and used energy" 1S, likewise, calculated from the sales and used emergy for
residential customers

Sales

It appears that Kyrgyzenergo uses the term “sales" to denote either commercial
output (biled revenues) or revenue received Because of the great dispanty between

commercial output and revenue recetved, USAID/Hagler Bailly has adopted the latter
defimition and uses the term "sales” to refer exclusively to revenue received

The SEA model does not appear to analyze sales, n this sense of the word We
believe that it sales are an important indicator of financial health, therefore, we were
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pleased to receive detailed sales data from the Marketing Department
Calculations mn the USAID/Hagler Bailly model employmg sales data include

o Sales as a percentage of CO This represents the ability of the company to
collect 1ts 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 CO For each distribution
company, this percentage i1s significantly lower than for the company
overall, showing that 1t 15 harder to collect revenues from residential
customers than from industrial and commercial customers This seems
surprising, because some of residential energy usage 1s self-reported and
would appear to have greater potential to be underreported than to be
reported and unpaid

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

We expect that the present mvestigations of billing and collections will clanfy
some of the issues concermmng sales

Profit

Kyrgyzenergo calculates the profit of each company by comparing the billed
revenues to the total (operating) costs, by this measurc 1t asserts that every distmbution
company except Naryn and Osh 1s making a profit By Western standards, however, only
the paid revenues (1e, sales) count toward profitability By this standard, only Bishkek
and Issyk-Kul are profitable

Kyrgyzenergo expresses profit per umut of billed energy it compares the average
tanff (based upon billed revenues) to the (total) cost of generation, transmission, and
distribution expressed per billed kWh Correspondingly, we have introduced the
calculation profit per kWh of used energy This calculation lowers the perceived cost per
unit, but, 1n all cases, by less than the recalculated average tanff lowers the revenue per
unit

The use of "umt" profitability 1s merely an expository device Profitability occurs i,
and only 1, the total revenue covers the total costs Our recalculation does not change the
total costs, 1t does change the total revenue used i determuning profit The limutation of
Kyrgyzenergo's calculations lies n the fact that, even when the official tanff rates cover
the cost of one kWh, many kWh are used but not paid for, and, therefore, the company
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s not, m fact, "profitable”, n contrast to what Kyrgyzenergo's calculations show
Furthermore, the tanffs do not cover all the costs, and, therefore, the companies are not
profitable 1n the sense of earning enough money to stay m busmess, sustam service levels,
and maintamn their physical assets

Conclusions

The analysis discussed 1n this memorandum shows that most of the distribution
companies are not now profitable at current taniff levels However, when the model's
assumptions are varied to reflect decreased losses and/or mncreased ability to collect billed
revenue, the companies show a profit at current tanff levels

At the present time, we have not undertaken an 1nvestigation of costs

We look forward to expanding 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 obtain projections of the energy delivered to each distribution company,
mcluding not only the energy released to its own network but also the energy supplied for

transit We are requesting the assistance of the marketing department in obtaming this and
additional data

The model 1s i the file HBFINMOD WK3, a LOTUS file that can also be used
m EXCEL 1
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MNVEX 5

MEMO
DATE October 21, 1997
TO Joellyn Murphy
Avtandil Kalmenbetov
FROM: Linda Kalver
SUBJECT Technical and Financial Model of Kyrgyzenergo
Introduction

My assignment for USAID/Hagler Bailly, as oniginally specified, was to develop a
financial model of Kyrgyzenergo The purpose of the model was to encourage Parliament
to adopt the proposed program of privatization The model was mntended to demonstrate
that the distmbution companies of Kyrgyzenergo will be profitable when they are
privatized

SEA Model
Form of model Flow chart of transactions between agents, including all entities of
Kyrgyzenergo, banks, and customers

Strengths
o This model 1dentifies the agents who are directly and indirectly responsible
for the profitability of Kyrgyzenergo If a model of this form were properly
developed, 1t would enable the management of each entity to determine
the directions 1n which to focus attention
o The model explicitly takes account of exports and imports
o} The model explicitly takes account of large ndustrial customers
Weaknesses
o The model does not include operational data
o The model does not take account of the mix within the residential
customer class, nor of discounts
o I think the model 1s overcomplicated
Eventual reporting format

Form Flow chart of costs and revenues, based on a chart prepared by Hagler Bailly on
American Electric Power's revenue strearn This chart shows the costs that enter into the

revenue requirements, the average tanff, and the ability of the tanff to cover the financial
needs of the company

Advantages
0 If the simphfying assumption 1s made that demand for energy 1s constant
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(rather than a function of price), the operating costs are likewise constant
In this case, the costs (other than purchased power - see below) can be
taken directly from the company's records

o In this case, alternative proposed tariffs can be evaluated for their effect on
operating ncome, ability to cover the company's fixed charges, and the
resulting return on mvestment

o The return on nvestment and/or the dividend 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
financial losses and delinquent payments

0 In Kyrgyzenergo's accountmng system, the operating costs of the
distribution companies mcludes the average production cost of the power
delivered to 1ts network After privatization, in order to obtan power from
Kyrgyzenergo, the distribution companies will have to pay a price above
the cost of generation (1e, the wholesale tanff) The form of this model
readily allows the evaluation of alternative wholesale tanffs

0 Since this model calculates profits as the difference between revenues and
costs (in contrast to Kyrgyzenergo's calculation, which 1s the difference

between billings and costs), improvements in the metening and collection
processes will be reflected 1n the results

Reasons for taking a different approach

The "model" must be more than a one-time financial report if 1t 1s to be a useful
to to Kyrgyzenergo management, the SEA, and the SPF 1n presenting and defending the
Government's Privatization Program to Parliament, and to potential investors We
assumed that Kyrgyzenergo presented data that was seniously flawed, and that if we
cleaned up the data we would produce more meanmgful results (For example, we
onigmnally thought that their reported depreciation included expenses for mamtenance 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 reporting would show that the distnbution

compamues other than Bishkek DC were highly unprofitable (Under the rougher methods
of estimation descrnibed below, we have indeed demonstrated that )

Therefore, the mitial assignment could be interpreted as "Potential investors will
never believe Kyrgyzenergo's figures showing that all the distmbution companies except
Naryn DC are profitable (for good reasons, as discussed below) Therefore,
USAID/Hagler Bailly should develop an independent model showing their profit
potential, under current conditions and under alternative scenarios and assumptions

As 1 learmed about, accumulated, and made my own calculations with
Kyrgyzenergo's data, I came to believe that a hybnd technical and financial analytical
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model would be of great value to Government officials, Kyrgyzenergo managers, and
mvestors This 1s so because such a model would permut decision makers to test
assumptions about operations, management (mncludmg collection and disconnection
polictes), pricing, and other pohicy matters that they would adopt 1n order to make the
company profitable, rather than merely reflect the policies and procedures by which the
company 1s currently run

Other reasons supporting a hybrnid model mclude

o We cannot tell whether Kyrgyzenergo 1s reporting 1ts total cost data
accurately, but (comparing a vanety of sources) 1t appears to report them
consistently It 1s my understanding that Price Waterhouse 1s auditing the
company and modernizing 1ts accountmg methods We should certainly
mncorporate their results in later refinements of the model, but we should
not attempt to duplicate their efforts

o We do not now need highly detailed cost data for rate-setting, as we are
not developing tanffs based upon marginal cost but are looking at overall
profitability 1

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

focusing on the distnbution companies, which will be the first entities to
be privatized (Later, when we study the generating companies we will be
concerned with fuel and non-fuel costs When we study the grd, we will
also be concerned with distance-related transmission costs )

0 We need data that are sufficiently disaggregated to respond to changes in
assumptions of the types mentioned 1n the previous paragraph, but we do
not need precise accounting data

Focus of mvestigations

The previous section describes the use of the model by Government decision
makers, by Kyrgyzenergo managers, and by potential investors who will be able to
simulate their own operation of the company By contrast, the bulk of our internal
analysis should concern customers, tanffs, and revenues of Kyrgyzenergo

Definttion of profit

We have analyzed some of the concepts used by Kyrgyzenergo in their financial
reporting, and we will explamn them when we document the model Our first, and most
striking result, concerned profitability Kyrgyzenergo calculates profits as the difference
between billed revenues and costs Under this definition, all the distnbution companies

1 We are designing a tanff that 1s umform throughout the country for each customer class We are

dong so to conform to the tanff policy but, as you know, it 15 also my professional opinion that this
15 a completely acceptable alternative
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except Naryn show a profit However, since most of the distribution companies have a
large proportion of therr billngs i accounts recewvable (indeed, one company has
accumulated accounts receivable exceeding 100% of current billings), this 1s a musleading
figure The correct calculation of profit 1s sales (1€, received payment) less costs Under
this definition of profit, only Bishkek DC 1s profitable

There are at least four basic reasons that revenues are so low financial losses (e g,
through theft of electricity) account for a sigmificant percentage of the electrnicity delivered
to the network, many of the residential customers (including 100% of the customers of
Naryn DC) receive substantial discounts, much of the revenue that 1s billed ("commercial
output”) 1s not collected, and delinquent customers are rarely disconnected (or, if they
are, may be illegally reconnected) Additionally, metering of electricity 1s sporadic and
unrehable Through a combmation of management decisions and government
intervention, the situation can be greatly improved The model allows the user to evaluate
alternative policies concerning the first three of the above reasons For example, the user
can estimate the impact of reducing losses, reducing and/or restructuring the discounts, or
adopting an aggressive program of collection By imposing a few additional assumptions,
the user can also evaluate more complex scenarios, such as the effect of a change n the
customer mix, or the write-off of a portion of accounts receivable as bad debt

Transfer payments for electricity from Kyrgyzenergo

In Kyrgyzenergo's accounting system, the operating costs of each distribution
company includes the cost of generation of the energy delivered to its network This 1s
evaluated at 0309 som, which 1s the average generation cost for Kyrgyzenergo After
privatization (but before the development of competition in generation), the cost of
energy will be equal to a regulated wholesale tanff, which will necessarily be higher than
the cost of production The user will be able to evaluate the effect of alternative wholesale

tariffs on each company's profitability and return on investment The model can also
accommodate tanffs that differ by region

The model being developed
Overview

On behalf of USAID/Hagler Bailly, I am developing a flexible “workbook” model
m LOTUS 1-2-32 At the present stage, it contamns two worksheets of mput data, by
operating entity, received from Kyrgyzenergo Eventually, it will have a separate
worksheet for each distribution company, in which the user will be able to mput forecast
values of significant vanables and see their overall effect At present, however, it can be

used only as a model of a single point m time, to determme the impact of alternative
(current) values of the variables

2 A workbook is the three-dimensional analog of a spreadsheet It consists of an indexed sequence of

spreadsheets (usually called worksheets), which are Imnked
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Data entry and other developments thus far

One worksheet contamns a large table of mput data, primarly from the table
entitled, "Techmical and Economic Indices and Financial Results of Kyrgyzenergo as of
1996", augmented by asset and depreciation data from the Form 1 report, tax data
recetved from Mrs Rejch, Chief Accountant of Kyrgyzenergo, and data concerning
losses due to the veteran discounts, received from Miss Ifemenka, Head of the Marketing
Department From this worksheet, I first recalculated profit (correctly) from sales and
costs, and I observed the effect on financial figures and the average tanff I next evaluated
the effect of hypothetical changes 1n losses and discounts

The other worksheet of input data contamns customer data, by company and
customer class (including residential discount classes), received from Miss Ifemenka I
have used this worksheet to calculate statistics about customer mix and percentages of
discount customers

I have not yet employed the two data worksheets together to evaluate alternatives

Conclusions and recommendations

I think that the model USAID/Hagler Bailly 1s developing will be a useful tool in
the privatization process The results are unhkely to change substantively as the data and
the methods are refined While the model 1s being developed (and before it 1S user-
friendly), we can use 1t internally to advise the Government Accordingly, I think that the
Government should be made aware of the development of this model and encouraged to
promote both the model and the privatization effort
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MEMO
DATE: October 23, 1997
1o f&lzg&\d Igarll:ggnbetov
FROM® Linda Kalver
SUBJECT: Explanations of terms used m Technical and Financial Model

In labeling data used 1n the technical and financial model, I have attempted to use
the definitions that are employed by Kyrgyzenergo In some cases, these differ from the
definitions that are famibar in the Umted States I have also indicated the units of measure
The sequence of definitions generally follows the sequence of data in the model Please let
me know If you think that I have misunderstood any of them

Data from Form 1, report on fixed assets as of 1/1/97, received from Privatization
Commuttee of Kyrgyzenergo

Book value (ksom) - Oniginal cost of asset
Balance (ksom) - Book value less the accumulated depreciation smce the asset was acquired

Assessed value (ksom) - I think this 1s the result of the revaluation that has taken place, but I
am not certain of this The assessed value appears, 1n every mnstance I have seen, to equal, or

be almost the same as, the book value The assessed value of plant 1s not needed mn any of
my calculations

Data from report, Technical and Economnc Indices and Financial Results of Kyrgyzenergo,
received (n Enghsh) 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 1dentical to data provided directly by KE

Data provided by Miss Ifimenka, Head of the Marketing Department, includes some of the
same categonies In some instances, however, the values arc somewhat different

Released to metwork (kWh) - Electricity allocated to the distrbution company's own
customers, before the deducting the amount of losses
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Losses (kWh) - Energy that 1s not "billed” Losses mnclude both technical (called "normative”
losses, which are line losses, and financial losses, which arise from the failure to report this
energy so that 1t can be billed

Billed energy (kWh) - Energy attributed to specific customers of KE, for which KE expects
to receive payment Billed energy may be reported through metering or by the self-reporting
of customers

Accounts receivable (ksom) - Accounts receivable consists of the value of billed energy that
has not been collected Since outstanding bills are never written off as bad debt, we cannot
readily determme the amount of recent entries mnto accounts receivable (In other words, we
cannot tell how fast accounts receivable are growing ) Accounts receivable has a number of
days associated with 1t, but we do not know how 1t 1s determined

Commercial output (CO) (ksom) - This 15 the value of billed energy, calculated at the
applicable tanff rates, including the discount rates

Average tanff (som/kWh) - This 1s the average rate for a kWh of billed energy, calculated for
each distribution company, exports, and the total system [It can be further subdivided by
customer class For example, Marketing calculates the average tanff for residential
customers ] The average tanff 1s a misleading indicator of the financial health of a company,
because the collection rate for billings 1s so low The actual revenue collected (sales), divided
by the billed energy 1s considerably below the average tariff When financial losses are taken

into consideration, the revenue collected per kWh of energy used by customers (whether
reported or not) 1s even lower

Cost of commercial output (ksom) - This is erroneously named 1t 1s actually the cost of
producing the total amount of energy delivered to the network It has two components Cost
of CO for generation and Cost of CO for transmission and distribution The first component
equals the amount of electricity released to the network multiplied by the KE average cost of

generating one kWh (3 09 tyiyn) The second component appears to be the total operating
costs of each distribution company !

The values for Cost of CO for transmission and distribution are taken from the table of Technical and
Economic Indices I compared them to the operating 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, 1f transmission costs must be added to Mr Qukoulovs numbers
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Profit/loss as calculated by KE (ksom) - KE calculates profit or loss as the commercial
output mimus 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 billings that are
actually paid 1s quite small, they greatly overstate profit

Sale of products (sales) (ksom) - This equals the revenues recewved for energy The dispanty
between CO and sales 1s contained 1n accounts recetvable

Profit/loss based on sales (ksom) - This equals sales minus the cost of CO, which 1s the total
revenues mumnus total production costs It corresponds to the definition of operating mncome
employed in the United States

Cost of sale of Products (ksom) - This pertains only to thermal energy

Data from summary reports received from Mrs Rejich, Chief Accountant of Kyrgyzenergo
We received data concerning both the amount of tax billed and the amount of tax paid by
each entity of Kyrgyzenergo

VAT - This was mtially described as a 20% tax on sales However, after several questions had
been answered, 1t appeared to be a tax on sales net of the cost of mputs I trust the second
mnterpretation, because 1t 1s consistent with the assertion I have heard, that disaggregation of
the compamnies will have no implications for the total tax on energy production, transmission,
and distribution (The apportionment of the tax burden among the various compamnies, of
course, will depend upon the wholesale price of electricity )

Road tax - Mrs Rejich characterized 1t as a tax of 8% of "generation sold, whether 1t 15 paid
or not" I took this to mean that 1t 1s a tax on CO, whether or not 1t 1s sold However, from

the Technical and Economic Indices report, I ascertamned that 1t equals 8% of sales, 1e,
paid energy

Natural calamities tax - This 15 a tax of 15% of sales, "to prevent and fight natural

calamties" This refers to floods, blizzards, and similar occurrences This tax does not appear
on the Technical and Economic Indices report

Property tax - For completeness, I mention this 1 2% tax, although 1t does not appear 1n the
Techmical and Fmancial Model It appears in the Technical and Economic Indices report,

but was not provided or discussed by Mrs Rejich I do not know the base for this tax, it 1s
obviously something much smaller than sales
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MEMO
DATE October 20, 1997
TO. Joellyn Murphy
FROM Linda Kalver
SUBJECT An illummating colloquy with Miss Raisan, of the Planming and

Economics Department of Kyrgyzenergo

I want to share this story with you, as it so clearly illustrates what we are up
agamst This morning, 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, concerming the "cost of producing the
commercial output (billed energy)”, as shown i the report, "Technical and Economic
Indicators of Kyrgyzenergo” You and I agreed that it was unlikely that Kyrgyzenergo
knew 1its cost function well enough to distingmish the cost of producing its billed energy
from the cost of producing 1ts total energy (1 ¢, billed energy plus losses)

Miss Raisan admutted that the value shown represented the cost of producing the
total output, not just the cost of producing only the billed output I asked, "Then why
don't you show 1t as the cost of producing the total output? There are costs associated
with producing losses, and the revenues have to cover them "

She replied, matter-of-factly, "If they include losses m the calculation, 1t means
that they won't make a profit "
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DRAFT MEMO
DATE October 29, 1997
TO Joellyn Murphy
FROM. Linda Kalver
SUBJECT: Technical and Financial Model of Kyrgyzenergo Preliminary

Results

Purpose of this memorandum

This memorandum presents preliminary results derived from the Techmical and
Fmancial Model The underlying data base includes data for the entire customer base of
each company, but our analysis, and the discussion i this memorandum, focus on
residential customers The 1ssues addressed in this study include average residential tarniff,
profitabihity of each distribution company, and residential discounts

Average tanff

Kyrgyzenergo has asserted that the average tanff (tyiyn per kWh) paid by its
customers has increased during recent years However, they calculate the average tanff as
the ratio of billed revenues to the corresponding billed energy Both the numerator and
the denominator are musleading ndicators for two reasons First, much of the billed
revenues are not collected, therefore, they do not contribute to covering the company's
costs ! Second, the energy used by customers includes a great deal of electricity that 1s not
reported and, therefore, not billed This electricity 1s included in estimated losses as
"commercial losses” However, any realistic estimate of total costs must mclude the cost
of producing the electricity lost as well as the electricity billed

Accordingly, we have mtroduced the “average tarff based upon sales and used
energy " This 1s calculated as the ratio of electricity sales (1 e, revenue collected) to "used
energy", defined as the billed 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 distribution company, the average tanff based upon sales and used energy 1s

signuificantly lower than the average tanff calculated by Kyrgyzenergo, usually half or less
For Naryn DC, the former 1s less than 1 tyiyn per kWh

The method of mamntamng records for accounts receivable appears to be incapable of providing
msight as to how much of accounts recervable can reahstically be expected to be collected
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Profitability
The profitability of a company consists 1n the ability of its revenues to cover its

costs
Calculations
For each company, I calculated
a) Used energy
b) Average tanff based upon used energy
c) Cost of generation, transmusston, and distribution per kWh of used energy
d) Profit per kWh of used energy This equals (b) minus (c)
Results

Kyrgyzenergo compares the average tanff (based upon billed revenues) of each
distribution company to the cost per kWh of generation, transmussion, and distribution,
and 1t asserts that every distribution company except Naryn and Osh 1s making a profit
Recalculating cost mn terms of used energy lowers the unit cost, but, in all cases, by less
than recalculating the average tanff on the basis of sales lowers the unit revenue When
profit 1s recalculated, thus, on the basis of sales, only Bishkek DC and Issyk-Kul DC are
profitable

Note that the use of "umt” profitability 1s merely an expository device Profitability
occurs if, and only if, the total revenues cover the total costs Our recalculation does not
change the fotal costs, 1t does change the total revenue used in determining profit The

fallacy in Kyrgyzenergo's calculations lies 1 the fact that, even when the official tanff
rates cover the cost of one kWh, many kWh are not paid for

Residential discounts

The profile of residential customers incorporates the data most recently received
from Miss Ifimenka, Head of the Marketing Department of Kyrgyzenergo, concermng
the discount customers served by each distmbution company? Using this profile and
employing reasonable assumptions about usage, reporting of usage, and payment of bills
by discount customers, I estimate the discounts by company I find that, m every
distnbution company, the commercial output ascribed to discount customers by this
method 15 unrealistically large, relative to the number of discount customers, if the CO s
believed to be sales (1€, paid revenue) rather than billed revenue Furthermore, 1n every
distribution company, the average tanff for discount customers implied 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 Ifimenka's figures are correct
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exceeds the actual revenue per used kWh paid by the totality of residential customers
(te, customers with and without discounts)

Facts about residential usage and residential discounts

o

It 1s our understanding that Kyrgyzenergo regards 150 kWh per month as a
realistic benchmark level of usage for residential customers For example,
Iifelme rates apply to this level of usage

Most of the discount categories apply to the first 150 kWh of usage each
month 3

It 15 my understanding that official calculations of the revenues and the
electricity associated with discount customers are based upon a "statutory”
assumption of 150 kWh per month I do not know whether these revenues
are mcluded in billed revenues or paid revenues As 1s seen in the
discussions of individual distribution companies, I compare the revenues of
discount customers to both the billed and paid revenues for all residential
customers

Assumptions jfor this analysis

(o]

Every discount customer is assumed to use 150 kWh per month

The revenue calculations are based upon the prevailing lifeline rates in
1996, which were (before the discount) 9 tyiyn/kWh for January-June and
12 tytyn/kWh for July-December

The commercial losses (eg, theft) associated with the residential
customers of a distribution company are in 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 )

At present, Kemun DC has been appended by Chu DC The cost data that
we use ncludes the costs for Kemun DC under Chu DC, but the customer
data received from the Marketing Department treats the two compantes
separately Accordingly, I have presented a separate discussion of Kemin
DC regarding residential discount and non-discount customers In order to
discuss unit costs and profitability, I have aggregated the customer and

There are exceptions to this War mvahids, who receive a 100% discount, simply do not pay bills In

addition, energy sector employees recetve a 50% discount on all their usage
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usage data for the two companies The discussion of costs and profitability
appears under Chu DC

Calculations
For each company, 1 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) Electricity associated with discount customers (at 150 kWh per customer

per month) This 1s identified with used energy, billed electricity, and paid
electricity, i various contexts

2) Revenues corresponding to total electricity (f), at the discounted rates

h) Value of the discount This equals the total electricity (f) multiphied by the
undiscounted lifeline rate, mmnus (g) the cost of that electricity at the
discounted rates

1) Average tariff for discounted electricity, calculated as (g)/(f)

Analysis

While I was m Bishkek, I had numerous meetings concerning billed energy (kWh)
and commercial output (CO - the cost of that billed energy) versus sales (the cost of
energy sold) 4 In spite of these discussions, I still do not know how a residential customer
reports usage except when he 1s showmng up to present a discount coupon and pay
Nonetheless, some of the data received from Marketing appear to have been calculated
from neither billings nor sales but from statutory usage of 150 kWh per month

Accordingly, one goal of the analysis that follows 1s to determune whether my
calculations could plausibly represent either actual sales or billed data consistent with total
residential billed data for the same company, or if 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 electnicity at the discounted rates (which,

for simplicity, 1 refer to as the "CO of discount customers”) 1s actually the CO or the
sales

4 Note that the amount of energy sold 1s not readily denivable from the data we have obtamed
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From the calculations above, and further compansons with marketing data for
residential customers, I estimated

0 Total electricity associated with discount customers, as a percentage of
total billed residential electncity
CO for discount customers, as a percentage of residential sales
Average tanff for residential energy, based upon actual usage and sales 5

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 companies, the
data comport reasonably well with billed data, but this may be an accident stemming
from the fact that a relatively small percentage of residential customers recewve discounts
By contrast, for the two companies for which discount customers represent over 70% of
residential customers, Jalal-Abad and Naryn, the results are anomalous

A striking outcome for almost all companies 1s 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 (1e, 1t 1s about 25% less), the
former 1s vastly lugher than the average residential tanff as calculated from sales and used
energy

A discussion of the results for each company follows For expository simplicity, 1
speak of electricity usage, sales, billings, etc for discount customers as If they were data,
which 1s reported 1n a consistent manner with the data for residential and total customers
Please bear ;n mund that the "data" for discount customers arise from a hypothetical
situation that we adopted in 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
distribution 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 1n our calculations When the statistics for the discount customers

do not comport with the corresponding statistics for residential and total customers, this
suggests a number of possibilities

Since commercial losses are not broken out for residential customers, we have assumed that
residential customers share of commercial losses 1s equal to their share of billed energy (This
assumption relates energy stolen to energy reported At a later date, we may make an alternative
assumption, for example, we might relate energy stolen to energy billed but not paid, 1e, a different

propoition of total commercial losses ) Using this assumption, it 1s straightforward to estimate therr
used energy
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The data for non-discount customers are maccurate
The data for discount customers are not reported as we believed

o The reported data for discount customers are based upon statutory usage,
but they are so different from reality as to impact statistics for total
residential customers

In the course of prepaning this study and follow-up studies, we hope to determine more
clearly the causes of such inconsistencies

Statistical overview and study results for each distribution company
Note on calculations for Chu DC mcorporating Kemin

Calculations for Chu DC were complicated, because some of the ongmal data
mncluded Kemin, and some did not Spectfically, there 1s marketing data (usage and
revenue) for Chu separately, but no cost data In order to provide maximum mformation,
I presented separate calculations for Kemin whenever possible, these calculations mcluded
average tariff Therefore, I had to calculate used energy for Chu mn two ways, one
mcluding Kemin and one excluding Kemin, and use each of them differently The
average tanff based upon sales and revenue is calculated separately for Chu and Kemun,
using the mdividual 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 tanffs
for Chu and Kemin, which incorporates the sales and the used energy of both companies
Accordingly, in contrast to the profits shown for the other distribution companies, the
profit shown for Chu 1s not equal to its average tanff mnus its unit cost Rather, the
revenue component 1s a weighted average of the average tanff for Chu and the average

tanff for Kemun Its value can be calculated as the unit profit for Chu plus the umt cost
No profit figures are shown for Kemin

Chu DC

Normative (Ine) losses for Chu DC account for 2130% of total electricity
released to the network, while commercial losses account for 27 20% Of the remaming

electricity, which 1s billed to customers, 83 39% of the billed revenues (CO) are collected
(sales), although 76 18% of this 1s 1n barter

The umit cost, according to Kyrgyzenergo's calculations, was 10 4 tyiyn per (billed)
kWh (for Chu and Kemin combined) and the average tanff was 12 2 tyiyn per (billed)
kWh for Chu and 14 6 tyiyn per (billed) kWh for Kemin The resulting unit profit was 2 4
tytyn per kWh for Chu and Kemin combmed I estimated the cost for each kWh used as
59 tyiyn The average tanff based upon sales and used energy was 6 7 tyiyn per kWh for
Chu and 8 0 tytyn per kWh for Kemun The umt profit, reestimated 1n terms of sales and
used energy, changed from 2 4 tytyn per kWh to 0 6 tytyn per kWh
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Residential billed electricity 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 1n cash, represent only 14 89% of total
sales, reflecting 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, indicating that the problem of collections 1s far more severe for residential
customers than for the company on average Kyrgyzenergo calculates the average
residential tariff (based upon billed revenues and billed electricity) as 7 8 tyiyn per kWh
However, the average residential tanff based upon sales and used energy equals only 2 1
tytyn 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 Their average discount 1s 49 55% If each discount customer buils for exactly
150 kWh per month, as assumed, discount customers contribute 3 65% (in kWh) to billed
residential electricity, which seems low The CO for discount customers 1s 599% of
residential sales This 1s somewhat higher than would be expected if the discount
customers actually used and paid for all the electnicity imputed to them However, the
CO for discount customers 1s only 249% of residential CO, because less than half of
residential billed revenues are collected

Assuming that the CO for discount customers equals sales to discount customers,
therr average tariff 15 5 3 tyiyn If this were true, the average residential tanff as calculated
by Kyrgyzenergo (based upon billed revenues and billed electricity) would be maccurate,
since the true value would be a weighted average of 3 65% of total KkWh at 5 3 tyiyn with
96 35% of total kWh at the undiscounted rate of 10 5 tyiyn

Bishkek DC

Normative (line) losses for Bishkek DC account for 1190% of total electrcity
released to the network, while commercial losses account for 17 61% Of the remamng

electricity, which s billed to customers, 97 13% of the billed revenues (CO) are collected
(sales), although 67 05% of this 1s 1n barter

When profit 1s calculated based upon sales, rather than upon billed revenues,
Bishkek 1s one of only two distmbution companies that are profitable (although less
profitable than it appears to be under Kyrgyzenergo's calculations) The umit cost,
according to Kyrgyzenergo's calculations, was 7 3 tyiyn per (billed) kWh and the average
taniff was 14 5 tyyn per (billed) kWh The resulting umit profit was 72 tytyn per kWh 1
estimated the cost for each kWh used as 5 4 tyiyn The average tanff based upon sales and
used energy was 113 tyiyn per kWh The umit profit, reestimated mn terms of sales and
used energy, was 5 9 tyiyn per kWh
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Residential billed electnicity 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 1n cash, represent only 13 33% of total
sales, reflectmg both the lower rates for residential customers and the lower rate of
collection of their bills Only 73 59% of billed residential revenues (residential CO) are
collected, indicating that there 15 a problem m collecting revenues from residential
customers, although the company overall 1s unique among the distmbution companies 1n
having an excellent rate of collection Kyrgyzenergo calculates the average residential
taniff (based upon billed revenues and billed electricity) as 7 8 tyiyn per kWh However,
the average residential taniff based upon sales and used energy equals only 4 6 tyyn per
kWh

Only 760% of the residential customers of Bishkek DC receive discounts,
although 8146% of those receive discounts of at least 50% on the first 150 kWh of
electricity use each month Therr average discount is 46 51% If each discount customer
bulls for exactly 150 kWh per month, as assumed, discount customers contribute 9 18% (in
kWh) to billed residential electricity, which seems high The CO for discount customers 1s
8 96% of residential sales This 1s somewhat higher than would be expected if the discount
customers actually used and paid for all the electnicity imputed to them However, the

CO for discount customers 1s only 6 60% of residential CO, because less than 75% of
residential billed revenues are collected

Assuming that the CO for discount customers equals sales to discount customers,
their average tariff 1s 5 6 tytyn 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
electnicity) would be too low, since the true value would be a weighted average of 9 18%
of total kWh at 5 6 tyiyn with 90 82% of total kWh at the undiscounted rate of 10 5 tyiyn

Osh DC

Normative (lne) losses for Osh DC account for 1665% of total electricity
released to the network, while commercial losses account for 27 79% Of the remaining

electricity, which 1s billed to customers, 79 11% of the billed revenues (CO) are collected
(sales), although 83 04% of this 1s 1n barter

The unit cost, according to Kyrgyzenergo's calculations, was 9 6 tyiyn per (billed)
kWh and the average tanff was 9 3 tytyn per (billed) kWh The resulting unit profit was -
0 3 tytyn per kWh I estimated the cost for each kWh used as 5 8 tytyn The average tanff

based upon sales and used energy was 4 9 tyiyn per kWh The umit profit, reestimated n
terms of sales and used energy, was - 8 tyiyn per kWh
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Residential billed electricity represents 32 31% of the total, although the billed
revenues are only 19 59% of the total, because of the lower tanff rates for residential
customers Residential sales, which are entirely in cash, represent only 16 98% of total
sales, reflecting 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, indicating that the problem of collections 1s more severe for residential
customers than for the company on average Kyrgyzenergo calculates the average
residential tariff (based upon billed revenues and billed electricity) as 5 6 tyiyn per kWh
However, the average residential tanff based upon sales and used energy equals only 2 6
tyiyn per kWh

60 85% of the residential customers of Osh DC receive discounts, and 42 81% of
those recetve discounts of at least 50% on the first 150 kWh of electricity use each month

Therr average discount 1s 36 59% If each discount customer &uls for exactly 150 KkWh per

month, as assumed, discount customers contribute 62 40% (in kWh) to billed residential
electricity, which 1s realistic However, the CO for discount customers 1s 107 32% of
residential sales, which

umplies that the discount customers do not pay for all the electricity attributed to them by
the statutory approach This result underscores our uncertamnty concerming 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 mntend to pay for If the

data are statutory, we recommend that a more realistic method be adopted for estimating
the usage of discount customers

Assumung that the CO for discount customers represents billed (not necessarily
pad) energy for discount customers, their average tanff (as would be calculated by
Kyrgyzenergo) 1s 6 7 tytyn per kWh This 15 completely unrealistic, as it exceeds the
average residential tanff (per Kyrgyzenergo) of 56 tyiyn per kWh, which includes both
discount and non-discount customers By contrast, the average residential tanff (including
discount and non-discount customers) based upon sales and used energy 1s 2 6 tyiyn per
kWh This discrepancy reflects the considerable proportion of billed energy that 1s 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 \
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Jalal-Abad DC

Normative (line) losses for Jalal-Abad DC account for 25 61% of total electricity
released to the network, while commercial losses account for 10 71% Of the remaming
electricity, which 1s billed to customers, 78 11% of the billed revenues (CO) are collected,
although 79 66% of this 1s in barter

The unit cost, according to Kyrgyzenergo's calculations, was 10 1 tyiyn per (billed)
kWh and the average tanff was 10 6 tyiyn per (billed) kWh The resulting unit profit was
4 tyiyn per kWh (including rounding) I estimated the cost for each kWh used as 76
tytyn The average tanff based upon sales and used energy was 7 1 tytyn The umit profit,
reesttmated 1 terms of sales and used energy, was -6 tyiyn per kWh (including
rounding)

Residential billed electricity represents 36 25% 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 entuely m cash, represent only 14 05% of total sales,
reflecting both the lower rates for residential customers and the lower rate of collection of
therr bills Only 57 35% of billed residential revenues (residential CO) are collected,

indicatmg that the problem of collections 1s far more severe for residential customers than
for the company on average

Residential billed electricity represents 36 25% 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 1n cash, represent only 14 05% of total
sales, reflecting 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, indicating that the problem of collections 1s far more severe for residential
customers than for the company on average Kyrgyzenergo calculates the average
residential tanff (based upon billed revenues and billed electricity) as 56 tyiyn per KkWh

However, the average residential tanff based upon sales and used energy equals only 2 7
tyiyn per kWh

70 48% of the residential customers of Jalal-Abad DC receive discounts, although
the majonty of those are low-income customers, who receive a 25% discount Only
38 89% of discount customers receve discounts of at least 50% on the first 150 kWh of
electricity use each month The average discount of all discount customers 1s 35 80% If
each discount customer bulls for exactly 150 kWh per month, as assumed, discount
customers contribute 46 83% kWh to billed residential electricity, which seems low On
the other hand, the CO for discount customers 1s 98 85% of residential sales, despite the
fact that discount customers pay lower rates This implies that the discount customers are
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not paymg for 150 kWh per month, whether or not they actually use that much The CO
for discount customers 1s only 56 59% of residential CO, which 1s still high but accords
better with the assumption that the discount customers” CO reflects billed energy rather
than energy sales

-+ Assuming, for sake of argument, that the CO for discount customers equals sales
to discount customers, their average tanff 15 6 7 tyiyn per kWh This 1s completely
unrealistic, as 1t exceeds the average residential tanff of 5 6 tyiyn per kWh, which includes
both discount and non-discount customers By contrast, the average residential tariff
(including discount and non-discount customers) based upon sales and used energy 15 2 7
tyiyn per kWh This discrepancy reflects the large proportion of billed energy that 1s not
collected as well as a high percentage of commercial losses (used energy that 1s not even
billed), given the high proportion of residential customers that receive discounts, 1t also
suggests that many discount customers hikewise do not pay for their billed energy

Issyk-Kul DC

Normative (line) losses for Issyk-Kul DC account for 24 41% of total electricity
released to the network, while commercial losses account for only 755% Of the
remaimng electricity, which s billed to cus.~mers, 79 98% of the billed revenues (CO) are
collected (sales), although 62 89% of this 1s in barter

The umt cost, according to Kyrgyzenergo's calculations, was 8 7 tyiyn per (billed)
KWh and the average tanff was 11 0 tyiyn per (billed) kWh The resulting umt profit was
2 3 tyiyn per kWh I estimated the cost for each kWh used as 6 8 tyiyn The average tanff
based upon sales and used energy was 7 9 tyiyn per kWh The unit profit, reestimated n
terms of sales and used energy, was 1 1 tytyn per kWh

Residential billed electricity 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 in cash, represent only 18 44% of total
sales, reflecting 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
collected, indicating 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 electricity) as 8 1 tyiyn per kWh

However, the average residential taniff based upon sales and used energy equals only 2 9
tyiyn per kWh

1572% of the residential customers of Issyk-Kul DC recerve discounts, and
42 17% of those receve discounts of at least 50% on the first 150 kWh of electricity use

each month Their average discount 1s 39 28% If each discount customer bulls for exactly
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150 kWh per month, as assumed, discount customers contribute 7 28% (in kWh) to billed
residential electricity, which seems low The CO for discount customers 1s 14 23% of
residential sales This 15 somewhat higher than would be expected if the discount
customers actually used and paid for all the electricity imputed to them (in other words, 1f
the CO for discount customers were actual sales) The CO for discount customers 1s only
5739% of residential CO, since less than half of residential billed revenues are collected

These results suggest that CO for discount customers lies between billed revenue and to
sales In other words, discount customers, like most residential customers, tend not to pay
their bills

Assumung, for sake of argument, that the CO for discount customers equals sales
to discount customers, therr average tanff 1s 6 4 tyryn per kWh If this were true, the
average residential tanff of 8 1 tytyn per kWh as calculated by Kyrgyzenergo (based upon
billed revenues and billed electricity) would appear to be too low, since the true value
would be a weighted average of 7 28% of total kWh at 6 4 tyiyn with 92 72% of total kWh
at the undiscounted rate of 10 5 tyiyn

Naryn DC
Normative (line) losses for Naryn DC account for 2528% of total electricity
released to the network, while commercial losses account for 6 18% Of the remaining

electricity, which 1s billed to customers, only 74 72% of the billed revenues (CO) are
collected, and 56 43% of this 1s 1n barter

The umt cost, according to Kyrgyzenergo's calculations, was 12 7 tyiyn per (billed)
kWh and the average tanff was 9 2 tyiyn per (billed) kWh The resulting unit profit was -
35 tyiyn per kWh I estimated the cost for each kWh used as 106 tyiyn The average
tanff based upon sales and used energy was 63 tyiyn per kWh The umt profit,
reestimated m terms of sales and used energy, was -4 3 tyityn per kWh

Residential billed electricity 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 mn cash, represent only 583% of total
sales, reflecting both the lower rates for residential customers and the lower rate of
collection of thewr bills Only 16 77% of billed residential revenues (residential CO) are
collected, indicating that the problem of collections 1s far more severe for residential
customers than for the company on average Kyrgyzenergo calculates the average
residential taniff (based upon billed revenues and billed electricity) as 4 6 tyiyn per kWh
However, the average residential tanff based upon sales and used energy equals only 7
tyiyn per kWh

Naryn DC 1s unique 1n that 100% of its residential customers receive discounts
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Accordingly, we can directly compare and contrast our estimates 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 electricity use each month (The
overwhelming majority of Naryn's discount customers are mountain residents, who receive
discounts of 50% ) The average discount of discount customers 1s 50 22%

If each discount customer bills for exactly 150 kWh per month, as assumed,
discount customers contribute 32 71% (in kWh) to billed residential electncity However,
since all residential customers are discount customers, they must bill for all billed
residential energy Our study considers only the first 150 kWh, to which the discounts
apply, however, for the figures reported by Kyrgyzenergo to be accurate, the residential
customers must be using at least 450 kWh per month, on average, which seems too high
On the other hand, the CO (revenues) that we estimate for discount customers is
221 87% of residential sales, mndicating that this estimate cannot possibly represent energy
sales The CO for discount customers 1s only 37 20% of residential CO, because only a
small percentage of residential billed revenues are collected We conclude that the
hypothetical revenues we ascribe to discount customers, for the usage of 150 kWh per
month, lies between the billed revenues and sales Taking 150 kWh as a reasonable
benchmark, however, we are skeptical of the energy, billed revenues (CO) and sales
reported by Kyrgyzenergo

If the CO for discount customers equaled sales to discount customers, their
average tanff would be 52 tyiyn Since 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 1s implausible the only 103% of
Naryn residential customers have discounts of 100% 97 80% enjoy discounts of 50% on
at least 150 kWh per month®, and only 1 17% receive discounts of 25% The average tanff
should be at least half of 10 5 tylyn, or 525 tyiyn, per kWh On the other hand, Naryn
DC's average residential taniff based upon sales and used energy 1s only 71 tyiyn per kWh,
reflecting the mability of Naryn DC to collect 1ts billed revenues Simnce all residential
customers of Naryn DC are discount customers, the conclusion to be drawn from our

investigations 15 that discount revenues represent billings, whether collected or not, and
that many discount customers do not pay their bills

] As stated earlier, 1 believe that energy sector employees recewve a 50% discount across the board,

while customers in the other 50% categones receive the discount on only the first 150 kWh
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Kenun DC

Normative (lne) losses for Kemin DC account for 20 21% of total electricity
released to the network, while commercial losses account for 28 63% Of the remaining
electricity, which 1s billed to customers, 85 20% of the billed revenues (CO) are collected,
although 77 51% of thus 1s 1n barter

Unit costs for Kemin were not provided by Kyrgyzenergo, cost and profit
calculations were performed for Chu and Kemin combmed They are presented under
Chu DC The average tanff, according to Kyrgyzenergo's calculations, was 14 6 tyiyn per
(billed) kWh The average tanff based upon sales and used energy was 8 0 tyiyn per kWh

Residential billed electricity represents 30 36% of the total, although the billed
revenues are only 16 85% of the total, because of the lower tanff rates for residential
customers Residential sales, which are entirely in cash, represent 16 38% of total sales,
reflecting the similar collection rates for residential customers and total Kemin customers
82 86% of billed residential revenues (residential CO) are collected, indicating that there
1s a problem m collecting revenues from all customers, although far lower than the
problem 1n other distmbution companies Kyrgyzenergo calculates the average residential
tanff (based upon billed revenues and billed electricity) as 14 6 tytyn per kWh However,

the average residential tanff based upon sales and used energy equals only 8 0 tyiyn per
kWh

Only 962% of the residential customers of Kemmin DC receve discounts, and
64 33% of those receive discounts of at least 50% on the first 150 kWh of electricity use
each month Their average discount 1s 50 48% If each discount customer bulls for exactly
150 kWh per month, as assumed, discount customers contribute 8 01% (in kWh) to billed
residential electnicity, which 1s realisic The CO for discount customers 1s 5 16% of
residential CO (billed revenues), which 1s 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 1s 6 23% of residential sales This 1s somewhat
higher than would be expected 1f the CO for discount customers represents paid revenues,

because the average discount 1s over 50% and most (82 86%) of residential billed revenues
are collected

The average tanff for discount customers 1s 5 2 tytyn per kWh, assuming that the
mmputed electricity usage 1s realistic If it were, however, the average residential taniff of
8 1 tytyn per kWh as calculated by Kyrgyzenergo (based upon billed revenues and billed
electricity) would be too low, since the true value would be a weighted average of 8 01%
of total kWh at 5 2 tyiyn with 91 99% of total kWh at the undiscounted rate of 10 5 tyiyn
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Talas DC

Normative (line) losses for Chu DC account for 2000% of total electricity
released to the network, while commercial losses account for 17 16% Of the remaming
electricity, which 1s billed to customers, only 48 64% of the billed revenues (CO) are
collected, of which 60 61% 1s 1n barter

The unit cost, according to Kyrgyzenergo's calculations, was 10 4 tyiyn per (billed)
kWh and the average tariff was 10 5 tyiyn per (billed) kWh The resulting unit profit was
1 tyiyn per kWh I estimated the cost for each kWh used as 7 4 tyiyn The average tanff
based upon sales and used energy was 4 0 tyiyn per kWh The unit profit, reestimated mn
terms of sales and used energy, was -3 4 tyiyn per kWh

Residential billed electricity 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 in cash, represent only 30 01% of total
sales, reflecting both the lower rates for residential customers and the lower rate of
collection of their bills Only 31 25% of billed residential revenues (residential CO) are
collected, indicating that the problem of collections 1s even more severe for residential
customers than for the company on average Kyrgyzenergo calculates the average
residential tanff (based upon billed revenues and billed electricity) as 7 6 tyiyn per kWh

However, the average residential tariff based upon sales and used energy equals only 19
tyiyn per kWh

Only 1196% of the residential customers of Talas DC recewve discounts, and
40 00% of them receive discounts of at least 50% on the first 150 kWh of electricity use
each month Their average discount 1s 37 79% If each discount customer bills for exactly
150 kWh per month, as assumed, discount customers contribute 5 23% (in kWh) to billed
residential electricity, which 1s lower than expected The CO for discount customers Is
14 42% of residential sales but only 4 51% of residential CO These percentages make

sense 1f the CO for discount customers corresponded to sales, because less than one-third
of residential billed revenues are collected

Assuming that the CO for discount customers equals sales to discount customers,
the average tanff 15 65 tyiyn If this were true, the average tanff as calculated by
Kyrgyzenergo (based upon billed revenues and billed electricity) for residential customers
overall would be too low, since the true value would be a weighted average of 523% of
total kWh at 6 5 tyiyn with 94 77% of total kWh at the undiscounted rate of 10 5 tyiyn
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Data and defimtions used m this study
The data and the calculations 1n this study that I regard as important include the
following The titles shown correspond to row headings

Losses

Billed energy

Normative or technical losses The table shows the total and technical
losses estimated by the company Although engineers assert that an electric
power system cannot function reliably if technical (hne) losses exceed
15%, we see that only Bishkek DC has losses lower than 15%

Commercial losses This 1s the difference between total losses and
normative losses It represents the energy that 1s used but not accounted
for (even as unpaid accounts receivable) Commercial losses are believed to
be caused by theft of electricity 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, ranging
from 29-32%

Recall that this 1s the energy that is attnibuted (for billing purposes) to particular
customers For industrial and commercial customers, 1t 1s recorded from meters For
residential customers, 1t may also be read from meters, or it may be self-reported by the

customer

Used energy

Recall that this 1s the energy that 1s actually used by customers, whether billed or
not It equals the total energy released to the network, less the line losses Equivalently, 1t

equals the energy billed plus the energy stolen (commercial losses) This s calculated
directly from Kyrgyzenergo data

Commercial output (CO)
Recall that this 1s the value (at the average taniff) of billed energy

Sales
o

Sales as percentage of CO This represents the ability 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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) Residential sales as % of Residential CO For each DC, this percentage is
significantly lower than that for the company overall, showing that 1t 15
harder to collect revenues from residential customers than from industrial
and commercial customers This seems surpnsing, because some of
residential energy usage is self-reported (and potentially underreported) It
1s hard to 1magine that a customer would report energy usage 1f he did not
intend to pay for it We think this way because have been assuming that
the amount of residential energy usage reported by meter readers 1s low
compared to the amount that 1s self-reported Perhaps this 1s not the case
we should mvestigate

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 1s reported

Average tarff
o
0 Average tanff, residential This 1s the same calculation as above, based

upon Co and billed energy for residential customers, as reported by the
Marketing Department

The attached tables

I have printed out a spreadsheet contaming the data referenced m this

memorandum As backup, I have also mncluded spreadsheets corresponding to two
alternative hypothetical cases

Case 1 Total losses are as reported by Kyrgyzenergo, technical losses are 12% In
this case, commercial losses are higher than reported by Kyrgyzenergo This imphes that
used energy 1s luigher Accordingly the average tanff based upon sales and used energy 1s
lower than in the base case, and the company s less profitable

Case 2 Technical losses are 12% and commercial losses are 2% This represents
the case i which management has successfully dealt with the problem of nonpayment In

this case, all distnbution companies except Naryn are profitable, and Naryn 1s close to
showing a profit
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Conclusions and recommendations
In view of these results, the taryf should be raised

As you know, I have not mvestigated Kyrgyzenergo's cost data 1n any great detail
Nonetheless, I have received operating cost data from Mr Oukoulov and tax data from
Mrs Rejch The following comments are conjectures, based upon general knowledge and
himited specific experience When the issue of rasing tanffs 1s addressed practically, a
careful review of company costs will be essential

First, 1f commercial losses and/or technical losses were reduced and collections
increased, as m the second alternative scenario, perhaps the enterprises would be
profitable Our results show that, after the effect of three types of leakage (lost mn
transmussion, used but not reported, and reported but not paid for), the amount of money
paid by the people who pay is msufficient 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 mcreasing the rates

Second, the profits per kWh 1n the table have to be meet financial needs of the
distribution company that go beyond merely covering its operating costs This model does
not explicitly take account of either taxes or debt, let alone any dividends to mnvestors 1
think that the expenses i the model are consistent with the data provided by Mr

Oukoulov If so, they may mclude some tax components but not all of them, and they do
not include taxes paid centrally

Finally, the actual numbers shown 1n these tables, even if the calculations are
completely accurate, do not represent the situation that will obtamn after privatization
This 15 so because, as far as I can tell, the generation cost of CO reflected in these data
are the average cost estimated by Kyrgyzenergo, without markups One of the activities
that will be required as part of the privatization process will be the establishment of
wholesale tanffs Even before privatization, an efficient internal transfer price should at

least provide a return on mvestment for the generating and transmission compantes As
far as I know, the cost included in this model does not

I hope that the analysis presented mn this memorandum will be a useful tool to the
Government of Kyrgyzstan, the management of Kyrgyzenergo, and potential mvestors in
the privatization process The results are unlikely to change substantively as the data and
the methods are refined From the spreadsheets that underlie the present analysis, we can
develop use-friendly models, i which the user can vary key parameters to determne the
profitability of each distmibution company 7 While the model 1s bemng developed (and

7 One example 1s the setting of target levels for collection of billed revenues from residential customers

and total customers Another example s the evaluation of wholesale prices for electricity, this price 18
a policy variable for Kyrgyzenergo and a state variable to each distribution company
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before 1t 15 user-friendly), we can use 1t mternally to advise the Government Accordingly,
I think that the Government should be made aware of the development of this model and
encouraged to promote both the model and the privatization effort
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DRAFT MEMO
DATE December 8, 1997
10. JAoégigﬂMlgarﬁlt‘gnbetov
FROM- Linda Kalver
SUBJECT Comments on the Financial Model developed by State Energy

Agency

I have reviewed the financial model developed by the State Energy Agency and
documented in the report, "Financial Model of Restructuring of JSC 'Kyrgyzenergo",
dated November 21, 1997 I have some comments and questions concerning some of the
concepts, the data, and the methodology employed I hope to meet with Ms Shigaibaeva
today or tomorrow to discuss these matters

General Questions and Comments
Data
The data on which the forecasts are based are said to come from the document,

"Foundation of Policy on Tarffs for Electricity and Thermal Energy for the Period of
1997-2000"

1 Do you mean both the actual data and the forecasts, or did SEA perform its own
forecast?

2 If possible, please provide the most recent year of actual data that went into the
forecast, 1n the same format as Annex 7

3 Is this data from 1996 or 19972 If 1997, how much actual data was mcluded?
How were the annual totals estimated?

Taryfs used in forecast

1 These tanffs are based upon the principle of "fair prices” Were the levels of the

tanffs for each customer class determmned by SEA or by Kyrgyzenergo, or by
another party?

2 Did you run the model with other taniff levels that satisfied the principle of "farr
prices"? If so, what results did you find?
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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 1s referenced by page number Data m the annexes are referenced by section number
(in Roman numerals) and/or column number (1n Arabic numerals)

Questions about the Text
1 The data on page 2 of the text are graphically represented i Annex 1 1 compared

these data with the data for Kyrgyzenergo i column 5 of Annex 7 Why 1s the
total production (I) projected for 1998 less than that for 19977

2 Is the source of data for accounts receivable by customer class (middle of page 2)
the marketing department of Kyrgyzenergo?

3 In setting tariffs, did you take account of the higher rates of amortization that you
project for 1998 and 19997

4 On page 4, "Results of the 1st stage", #3, refers to the cost of distribution and
sales of energy 1n regional companies Please confirm that these are the "auxiliary
costs", which appears 1n Annex 7 (XI) For all regional companies (column 11),
the cost for electric energy matches the value in the text However, for every
distribution company (columns 6-10), the costs associated with thermal power are

zero, accordingly, the sum (column 11) 1s also zero Please explamn this
discrepancy

5 On page 4, "Results of the Ist stage", #4, refers to the profits of distribution
companies, which appears in Annex 7 (XIV) For all regional companies (column
11), the profits for electric energy are close to the value 1 the text, although 1t
does not match exactly However, for every distribution company (columns 6-10),
the profits associated with thermal power are zero, accordingly, the sum (column
11) 1s also zero Please explain this discrepancy

6 On page 4, "Results of the Ist stage”, #6, refers to profitability, which appears in
Annex 7 (XIV) (My questions about the concept and the calculation of
profitability appears 1n the next section, Questions about Annex 7 ) The definition
of profitability that you use appears to be Profits (XIV) divided by Auxihiary Costs

(XI) However, under that defimtion, the profitability of 600720 ksom would be
more than 22%, not 20% as stated Please explain this discrepancy

7 On page 5, "Aims of the Second Stage" are presented Is there a plan for achieving
these aims? Please provide any documentation that exists
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Section 5 says that consortia who mnvest m new construction "should be able to
export 100% of produced energy at contract prices” (page 9) Does this mean that
all new construction 1s expected to be used exclusively to generate electnicity 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 exemptions
and other financial mncentives to investors who (a) will make high profits from
exporting electricity, (b) will compete with state-owned generation for the
profitable export market, and (c) will not be required to help Kyrgyzstan satisfy its
domestic demand for energy (at lower prices)

Section 6 says that the difference between "real cost" and the discount price 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 distribution companies 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
paid only to private mnvestors? (b) Is the amount of compensation equal to only
the difference between the cost of production and the discount tariff, without any
allowance for profit?

Questions about Annex 7 - 1998 Projections

1

What are auxiianes? (II) Only Kyrgyzenergo has them

What are auxihary costs? (XI) (Total electric power cost 1s defined to equal
auxiliary costs plus power purchase costs )

Why 1s profitability measured as a percentage of auxihary costs?
What 1s meant by "shortage of useful energy supply"? (IV)

Assuming that all cost figures are correct, I have measured gross profit (XIV) as
Paid commercial output (XV) minus Total costs (XI), rather than as Electric
power sales (X) munus Total costs Under this measurement, all distrbution
companies (columns 6-10) except Bishkek (column 10) show a loss The total for
the regional distnibution companies (column 11) shows a loss

I compared the cost per KkWh (XII) with the tanffs (VIII), and I observed that in
each regional company (columns 6-10) the industrial customers are subsidizing the

residential customers In Bishkek (column 10), they are subsidizing the agrcultural
customers as well
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The residential income (X) 1s based upon residential supply (V) and the full tanff
of 17 tyiyn (VIII), because the discounts for discount customers are to be paid
from a central fund a) For each regional distribution company, please provide
any estimates 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 reimbursed by the fund? Will distribution
companies charge discount customers the discounted rates and recover the
difference from the fund? If neither of these, by what mechamism will the
discounts be administered?

For each regional distribution company, please confirm that paid commercial
output 1s based upon revenue or barter that 1s actually collected Is the difference
between paid commercial output and "income” (X) completely accounted for by
non-payments? If not, please explain the difference
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MEMO

DATE December 10, 1997
TO. Joellyn Murphy

Avtandil Kalmanbetov

Marat Iskakov

Leszek Kasprowicz
FROM: Linda Kalver
SUBJECT: State Energy Agency Financial Model

These are my comments on the State Energy Agency Fnancial Model (SEA
model) They reflect information received at the meeting Messrs Iskakov and Kasprowicz
and I attended at the Agency yesterday afternoon Mr Arstand, Ms Shigaibaeva, and Ms
Junusaheva of the Financial and Economic Department discussed the model What I call
the State Energy Agency Financial Model 1s actually the product of a working group,
representing SEA, the State Property Fund, Kyrgyzenergo, and the Ministry of Finance

General comments

I have no firsthand knowledge of Kyrgyzenergo's accounting systems However, |
have dealt with numerous reports from several departments of Kyrgyzenergo, as well as
related reports (such as the Form 1, which reports the value of assets, which I recerved
from the State Property Fund), and I have found them to be generally consistent My
concern 1S, rather, with the mterpretation of the data SEA, consistently with
Kyrgyzenergo, calculates statistics that are not found m Western financial reports and
employs these statistics i a manner that are likely to muslead potential investors

We discussed and documented these issues in detail 1n October, when I was

developing the USAID/Hagler Bailly model The SEA model mcorporates the same
elements of concern

In contrast to Western financial reporting, Kyrgyzenergo focuses on billed
revenues, rather than on revenue collected (sales, m Western usage) They have, at
various times, applied the word "sales" both to billed revenues and to collected revenues
This 15 particularly vexatious 1n view of therr difficulty in collecting the revenues owed to
them (1e, their large accounts receivable) In addition to energy that 1s reported, billed,
but not paid for, a substantial amount of energy 1s lost to line losses and commercial
losses (theft) Therefore, the energy that 1s paid for must cover the cost of all energy
produced, mcluding the losses and the uncollected billed energy The calculations favored
by Kyrgyzenergo obscure these considerations
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In estimating profit, Kyrgyzenergo measures the revenue component by
Commercial Output, 1¢ , the billings for energy Moreover, they calculate "profitability” as
the amount of profit divided by those costs other than the cost of purchasing electricity
At present, energy 1s not purchased by the distribution compantes, but SEA's forecasts for
1998 (after unbundling and, possibly, pnvatization of the distrbution companies) also
calculate profitability this way Since electncity purchase will constitute a large proportion
of the distbution compames’ costs, this calculation greatly distorts the “profitability” in
the Western sense

Source of data, assumptions, and forecasts

According to SEA, the historical data and the forecast values used in 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 includes
tanff levels, 1n addition to average tariffs, but 1 could not find the value of tanff levels in
the Tanff Policy
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MEMO
DATE: December 16, 1997
TO: Joellyn Murphy
FROM: Linda Kalver
SUBJECT: Results of Financial Model
Purpose of this memorandum

This memorandum summarizes the results of the Technical and Financial Model
that I have been developmg since October Its pnmary purpose 1s to discuss the way in
which Kyrgyzenergo assess its profitability, and to contrast 1t with the analysis that would
be performed in the West The key concepts mclude

(a)  Kyrgyzenergo's definition of profit 1s based upon billed revenues, whether

or not the money 1s eventually paid Obviously, this inflates the
measurement of profit that they report
(b)  Kyrgyzenergo uses the word "sales”, on various occasions, to refer to both
billed revenue (whether or not 1t 1s paid) and paid revenue (1e, the
Western concept of sales)

(©) Kyrgyzenergo defines profitability as the ratio of profit (according to 1ts
own definition, (a)) to costs other than purchased energy In other words, it
calculates profitability as the ratio of an inflated estimate of profit to a
fraction of 1ts total costs

All these measurements, iIf mterpreted m the conventional Western manner, seriously
overstate the financial health of Kyrgyzenergo The accompanymng tables, which are
outputs of the model, present Kyrgyzenergo's calculations, together with alternative
calculations that are more consistent with Western standards of accounting and finance

Differences between the present memorandum and draft memo of October 29, 1997,
Techmcal and Financial Model of Kyrgyzenergo Preliminary Results

In my memorandum of October 29, 1997, 1 presented detailed results, by
distrbution company These results are shown in the table, however, for the present
purpose, I did not discuss the distribution compames individually In addition, the early
version of the model mcluded estimates of the billed revenues and the amount of discount
associated with the residential discount categories We found the results inconsistent with
the data for total residential customers, because, for several of the distribution companes,
the billed revenues for total residential customers (which were provided by Kyrgyzenergo)
were less than the estimated billings for only the discount customers We have concluded
that, at this time, we lack sufficient understanding of the way mn which Kyrgyzenergo
measures the usage, billings, and sales associated with discount customers to make
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meamngful estimates of our own Accordingly, the second table attached to this
memorandum presents data received from the Marketing Department of Kyrgyzenergo,
summarizing the numbers of customers by category, including the discount customers In
addition, 1t present simple statistical summares of the data

Data used mn this study

The data used 1n this study came from Kyrgyzenergo With the exception of the
cost data, the data were taken and/or calculated from reports provided by Miss Ifimenka,
Head of the Marketing Department These reports are the only source that I am aware of
for detailed data about residential customers Since the Marketing Department provided
no cost data, the cost data were taken from the Kyrgyzenergo report, Technical and
Economic Indices and Financial Results of Kyrgyzenergo The latter report 1s the source of
data for the State Energy Agency's financial model, and its data on energy 1s similar, 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 employing billing and sales data (1e, energy-related data) from the
same marketing reports that yielded the customer data

Definitions used m thus study
Losses
0 Normative or technical losses The table shows the total and techmical
losses estimated by the company Although engineers assert that an electnic
power system cannot function reliably if techmcal (hne) losses exceed

15%, the Marketing Department data show that only Bishkek DC has
losses below 15%

0 Commercial losses This 1s the difference between total losses and
normative losses It represents the energy that 1s used but not accounted
for (even as unpaid accounts receivable) Commercial losses are behieved to
be caused by theft of electricity 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, ranging
from 29-32%

Billed energy

This 1s the energy that 1s attributed (for billing purposes) to particular customers
For industrial and commercial customers, 1t 1 recorded from meters For residential
customers, 1t may also be read from meters, or 1t may be self-reported by the customer
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Used energy

This 1s the energy that 1s actually used by customers, whether billed or not It
equals the total energy released to the network, less the line losses Equivalently, it equals
the energy billed plus the energy stolen (commercial losses) Used energy 1s calculated
directly from data in the Marketing Department reports

To estimate used energy for residential customers, we have assumed that the
technical losses are divided among residential customers and non-residential customers in
proportion to therr billed energy

Average tariff

Kyrgyzenergo calculates the average tanff (tyiyn per kWh) as the ratio of billed
revenues to the corresponding billed energy Both the numerator and the denominator are
nusleading indicators for two reasons First, much of the billed revenues are not collected,
therefore, they do not contribute to covering the company's costs Second, the energy
used by customers includes a great deal of electricity that 1s not reported and, therefore,
not billed Thus electricity 1s mncluded 1n estimated losses as "commercial losses” However,
any realistic estimate of total costs must mnclude the cost of producing the electricity lost
as well as the electnicity billed

Accordingly, we have mtroduced the "average tariff based upon sales and used
energy" This 1s calculated as the ratio of electricity sales (1 ¢, revenue collected) to "used
energy”, defined as billed 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 distnbution company, the average tanff based upon sales and used energy 1s
sigmficantly lower than the average tanff calculated by Kyrgyzenergo, usually half or less

The residential average taniff 1s calculated in the same way, based upon the billings
and the billed energy for residential customers The residential "average tanff based upon

sales and used energy" 1s, likewise, calculated from the sales and used energy for
residential customers

Commercial output (CO), or billed revenue
Ths 1s the monetary value of the billed energy, evaluated at the average tanff

Sales

0 Sales as a percentage of CO This represents the ability of the company to
collect 1ts billed revenues The values range from a low of 49% for Talas to
a high of 97% for Bishkek DC
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o Residential sales as a percentage of residential CO For each distribution
company, this percentage is significantly lower than for the company
overall, showmng that 1t 1s harder to collect revenues from residential
customers than from industrial and commercial customers This seems
surpnsing, because some of residential energy usage 1s self-reported and
would appear to have greater potential to be underreported

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

We expect the present mnvestigations of billing and collections will clanfy some of
the 1ssues concerning sales

Profit

Kyrgyzenergo calculates the profit of each company by companng the billed
revenues to the total (operating) costs, by this measure it asserts that every distribution
company except Naryn and Osh 1s making a profit By Western standards, however, only

the paid revenues (1e, sales) count toward profitability By this standard, only Bishkek
and Issyk-Kul are profitable

Kyrgyzenergo expresses profit per umit of billed energy 1t compares the average
tanff (based upon billed revenues) to the (total) cost of generation, transmission, and
distribution expressed per billed kWh Correspondingly, we have calculated profit per
kWh of used energy This calculation lowers the perceived cost per umit, but, in all cases,
by less than the recalculated average tanfT lowers the revenue per unit

The use of "umit" profitability 1s merely an expository device Profitability occurs if,
and only 1f, the total revenue covers the total costs Our recalculation does not change the
total costs, 1t changes the total revenue used mn determining 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 used but not paid for

Conclusions

The analysis discussed in this memorandum shows that most of the distribution
companies are not now profitable However, when the model assumptions are varied to

reflect decreased losses and/or increased ability to collect billed revenue, the companies
become quite profitable

At the present time, we have not undertaken an investigation of costs It 1s

possible that we will identify ways mn which profitability can be mcreased through a
decrease 1n costs
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MEMO
DATE: January 4, 1998
TO Joellyn Murphy
FROM: Linda Kalver
SUBJECT: Exports

As we discussed while I was i Bishkek, it appears that Kyrgyzenergo's standard
financial reports overestimate the profitability of exports This 1s so because the costs
associated with exports are only the generation costs No techmnical losses or transmission
costs are attributed to exports Accordingly, the profits from exports are overstated, while
the profits from domestic transactions are understated by the same (total) amount

When we examine detatled cost data for generation and transmussion, 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 denived from exports

This analysis 1s necessary, n general, for setting cost-based tariffs for each customer class
and, m particular, for determining policy concerning exports

Sexports doc



MEMO
DATE January 4, 1998
TO Joellyn Murphy
FROM Linda Kalver
SUBJECT. Accounts receivable

As we discussed while I was in Bishkek, it is impossible to assess accurately the
prospects for profitability of the electric power sector without an understandmg of
Kyrgyzenergo's accounts receivable Accounts recewvable anse from the billed revenues
(commercial output) that 1s not actually received as revenue We are interested mn
knowing which customer classes are more, and which less, disposed to pay their bills
Equally important 1s the length of time 1t takes each class, on average, to pay

I have seen vanious reports of accounts recetvable, some provided directly by Miss
Ifimenka, Head of the Marketing Department of Kyrgyzenergo, and others from Mr
Kalmanbetov (the ongmal source of which I do not know) I conclude that the available
data may provide some disaggregation by classes but do not offer any imformation
concerning the length of time between biling and payment The calculations m
Kyrgyzenergo's reports relate the balance in accounts receivable to the corresponding
amount of billed revenue Although Kyrgyzenergo measures accounts receivable n
"equivalent days", this phrase means "the number of days' billings", the value equals the
balance 1n accounts receivable divided by one year's billings, multiplied by 365 It has
nothing to do with the length of time these bills have gone unpaid

For example, suppose that 90% of all customers pay their bills immediately, and
10% pay therr bills exactly one month later Then the amount 1n accounts receivable is
1/12 of 10% of one year's bilings, and the equivalent number of days 15 304
(10*1/12*365) The average age of accounts recevable 1s 1/2 month Suppose, instead,
that 95% of all customers pay immediately, while 5% pay exactly 2 months later In this
case, the amount i accounts recewvable 1s 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 increased The average
age of accounts recewvable 1s now 1 month In other words, Kyrgyzenergo's measure
(equivalent days) 1s unchanged, but bills remamn unpaid longer

I am trying to obtain data that mndicates the length of time that bills remamn
unpaid, such data would have to be developed from individual customer records, although

we would require only data that was completely anonymous and, to a considerable extent,
summarnzed

Matt Chwalowski has been studying the billing and collection system of
Kyrgyzenergo I hope that he will be able to provide some guidance concerning the
availability (or the possibility of collecting) the data needed for this analysis
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MEMO
DATE: January 7, 1998
TO. Joellyn Murphy
FROM: Linda Kalver
SUBJECT Model runs under hypothetical assumptions

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

Commercial assumptions Technical losses at 12%, financial losses at 2%, and collection of
billed revenues 1s 95%

The base case 1s "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 surprsingly, all distnbution companies showed a profit (both "therr way” and
ours) Nonetheless, residential customers were still unprofitable

Assumptions governing the commercial case

o Same average tanffs (total and residential) as in 1996 This reflects an
unchanging customer mix

0 The ratio of billed residential energy to total billed energy 1s unchanged
The mux of sales -- barter, cash, residential -- 1s unchanged

(Note that one obvious consequence of these assumptions 1s that residential sales,
as a proportion of residential CO, increases )

Assumptions about the discount The government does not reumburse the distribution companies
Jor the discounts enjoyed by some of the residential customers

The base case 1s the SEA model for 1998 Ths 1s so because, through 1997, the
distribution companies were not reimbursed for the discounts, the average tanff, CO, and
all calculations of profits assume that the discount customers were billed at their
discounted rates Beginning i 1998, however, the distnbution companies are expected to
recetve the full tanff for each residential customer, with the government providing the
amount of the discounts enjoyed by the discount customers

Assumptions governing the case 1n which the discounts are not retmbursed
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o Each residential customer has the same usage Therefore, the amount of
the discount can be estimated from the marketing data on the number of
customers 1n each discount category 1

o The billed revenues incorporate the discounts
The amount of sales received 1n barter 1s unchanged, since these revenues
are received from customers other than residential 2

As a consequence, most of the distribution compames (and the total) become
unprofitable by Kyrgyzenergo's calculations, and all are unprofitable by Hagler Bailly's
calculations

The CO, without deducting the discount, 15 estimated as SEA's forecast of billed residential energy,
multiphed by the average residential tanff, 17 tyiyn per kwh The discount 15 estimated as a
percentage of residential CO (% of customers at 100% discount*100%) + (% of customers at 50%

discount*30%) + (% of customers at 25% discount*25%), which 1s subtracted from residential CO to
yield the CO (billed revenue) in this case

Thus 15 what I have been told In fact, the residential sales for Oshenergo in 1996 were shightly higher

than the cash sales (17,652 vs 17,635 ksom) I suppose these are the residential customers who pay
with sheep or sugar
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MEMO
DATE February 17, 1998
TO Joellyn Murphy
FROM Linda Kalver
SUBJECT: Further results i the technical and financial model

After our telephone conversation yesterday, I revisited the model Beginning with
the file I sent you, SEACOMM WK3, I mncorporated the assumptions we discussed, and I
produced a new workbook, SEACOML WK3, which 1s attached to this e-mail

Description of worksheets
0 A Disaggregated data, for the eight existing distnbution compames Not
relevant to the analysis
B The commercial case, under the desired assumptions
C The base case, as presented to Kyrgyzenergo and SEA in December

0 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 algornithms, for

residential and overall

Assumptions you intended to mncorporate in our analysis
0 All commercial losses are attributed to residential customers
o In the commercial scenarto, i which 95% of billings are collected, 95% of

all residential and 95% of all non-residential billings, respectively, are
collected, as sales

Base case assumptions as presented to Kyrgyzenergo and SEA
o Commercial losses are distributed to residential and non-residential
customers 1n proportion to their billed energy

Commercial assumptions used previously
0 95% of total billings are collected, as sales

o Residential sales (ksom) as a percentage of total sales 1s the same as in
1996

The attached workbook presents the results of the revised assumptions
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Implications for base case

Sheet C replicates the base case we present in December, which 1s the base case
of SEACOMM WK3 Sheet D 1s a revised base case, n which all commercial losses are
attributed to the residential customers There 1s no change n the average tanff (residential
or total) as calculated by Kyrgyzenergo, because 1t 1s based upon billed energy The
average realized tanff overall 15 unchanged, because it 15 based upon received revenues
and total used energy (billed energy plus commercial losses), which are unchanged
However, the average realized residential tanff decreases, because the used energy for
residential customers has increased 1t 1s 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 residential used energy) decreases

Implications for commercial case

The present results are the ones that you want to see The residential average tanff
has countervaihing influences, as compared to the earlier estimates the used energy has
mcreased, leading to a decrease i average realized tanff, but the rate of collection of

billings has increased The net result has been a dramatic mcrease 1n the reahized average
residental tanff

Comments
0 In the commercial case, the average tanff, as calculated by Kyrgyzenergo,
1s the same for each distribution company as in the base case and the
revised base case This 1s as 1s should be However, the total (column G)
differs 1n the third place from the two base cases, 1t appears to be roundoff
error
o As theft decreases, the the average realized tanff increases The maximum

that this value could take (under the sort of analysis we are performing) 1s
the average tanff as calculated by Kyrgyzenergo For the residental
customers, this 15 considerably under the statutory tanff of 12 som/kwh
(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, corresponding
to the average tanff that 1t bills
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kyrgyz Republic Government Order #331-p

To introduce a reasonable method of calculating a cash commodity produced by an energy
sector, to mmpartially consider the performance on the regional level, to foster operation of
the whole sector and its subsectors, to set reasonable tanffs for electric and thermal energy,
and to subsequently implement denationahization of the Republic’s energy sector

1 To form a Working Commussion to develop a financial model of JSC Kyrgyzenergo
Below 1s the list of people 1n the commussion

Koichumanov T D

Mateev U A

Sartkaziyev B E

Chukn A T

Vasilyev A A
Israllov A N
Tynybekov A K
Alykulov M A
Botbayev B A
Ryjkh L1
Ryskulov N R

Tashpolotov N R

Minister of Finance of the Kyrgyz Republic, head of JSC
Kyrgyzenergo’s Board of Directors, head of the commussion

Director of the State Energy Agency under the Government
of the Kyrgyz Republic, deputy head of the commission

Commission members
General Director of JSC Kyrgyzenergo

Deputy Director of the State Property Fund of the Kyrgyz
Republic

Director of Bishkek Thermal Plant #1

Director of Toktogul cascade of hydropower stations

Director of Chu Distribution Company

Diurector of Osh Distribution Company

Director of “Energia” Research Technical Center

Head accountant of JSC Kyrgyzenergo

Head of Financial and Economic Department of JSC
Kyrgyzenergo

Head of Financial and Economic Department of the State
Energy Agency under the Government of the Kyrgyz Republic

2 The Working Commussion shall submuit appropriate proposals to the Government of the
Kyrgyz Republic by September 15, 1997

A Jumagulov
Prime Minister
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PLCTY BJIMKACol bIH

OKMOTY

MPABUTENLCTBO
KbiPTBISCKOM
PECNOYBJUKH

BYVMPYK PACMOPSXEHKE

¢ GRIOKCK T0M NPABUTEALCTBA

BHWKCK w, BKMET YRY )
R, O or 1 cenradpa 1997 roga ¥ 331-p

B uensin BBescHHR O0OCHOBAHHOM METONMKM DACNErd TOBAPHONH NPOAYKUMH,
NPOH3BEACHHON 3JHEPIETHUECKHM KOMILIEKCOM, d TAkke Min oGBEKIMBHOrO yuera
PAGOTLL PErHOHOB, CTHMYIHPOBAHHS PAOOTHL BCETO KOMIEKCA H ¢ro MOApd3AeeHHit,

YC1AHOBACHHUA  OOBEKTUBHLIX

TapuoB 3a  BbIPaGOTAHHYID M OTHyCKAEMYIO

MISKTPHYCCKYIO # TeNNMOBYIO J3HEPrMM W JAanbHeillero OCYLLCCTB/ICHKR [1pollecCa
PA3rOCYRAPCTONCHHA JHEPTETHHECKOT 0 KOMILIEKCA pecnyOimky

| Co3aTh pabouyio KOMHCCHIO NO paspaGoTke Quuancosoii mogemt AO
“Kbiprai3aHepro” B CICAYIOLIEM COCTaBe

Ko#tuymanos T [

Maree Y A

CapTrasues 52
UyxuH A T

Bacuines A A
Ucpannos 4 H
Teiasibexos A K
Amixynos MA
Botdaes B A
Pookux JI 1
Peickynos H P

Tawnosoros H P

- Munuctp ¢unancon Keipraisckoit Pecny6amks,
npeacesaress Cosera gupekTopos AO

“KbIprlaonepro”, NpeaceaaTens KOMUCCHH,

- nupexTop Focarentcrea Mo sHepreTUke npu
[pasutenscrse Kuiprascxkost PecnyGnmiu,
3aMECTHTEND NPEACEHATENS KOMUCCHH

Y 1eHnl KOMHCCHHY

- reHepanbhblit aupextop AQ “Keipruisasiepro”,

- 3dMECTH1E/Is npejcesarens Mona rogpyiecTsa
Kniproiscko# PecnyGnuxy,

- aupextop TOU -1, rop Bunmexa,

- anpexrop TokTorynsckoro Kackaaa ['2C,

- pupexrop YyllaC,

- pupexrop Ow T13C,

- nupexrop HTH “Sueprug”,

- rnasnbiit Gyxrantep AO “Kuiprotsssepro”,

- HRYAJILHKK QHHAHCOBO-3KOHOMKUECKOTO
uentpa AO “Keiproisanepro”,

- HaYanbHUK QUHAHCOBO-IKOHOMUUECKOrO 0T/ A
Focaredrtersa 1o auepreruxe nipu {Ipasntenscrse
Kuipreizcxoit Pecnybnyks

2. Pabouen nomuccun x 15 centadbps 1997 rona npencrasuth s [paBHTENLCTRO
Kuvipraisckodt Pecnybnuxu cooTneTcTBYOIHE NP0 XeHHa

(lpeMbep-MUHKCTD

A.Jayuarysios
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Kyrgyz Republic Government Resolution # 212
On Financial Model for JSC Kyrgyzenergo Restructuring
April 22, 1998

Under the Laws of the Kyrgyz Republic on Energy and Electricity and to implement the
January 8, 1997 President’s Decree “On Improvement of the Energy System Management”
and the April 23, 1997 Government Resolution #239 “On Denationalization and
Privatization Program for JSC Kyrgyzenergo,” the Government of the Kyrgyz Republic
resolves

1 To approve the attached financial model for JSC Kyrgyzenergo restructuring

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 restructuring as an addendum to
the Denationalization and Privatization Program for JSC “Kyrgyzenergoholding *

4 To establish that the financial model for JSC Kyrgyzenergo restructuring may be revised
and mmproved 1n the process of restructuring

Jumaliev K
Prime Muuster
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CONCLUSION

The man purpose of the Program of denationalization and privatization of
JSC Kyrgyzenergo 1s improvement of the energy sector efficiency of the republic,
which means uninterrupted and reliable energy supply for disciplined consumers,
saving and further development of the power system, increase of energy system’s
yield and increase of tax receipts

In accordance with the Program, in the course of transfer of social and
municipal assets, mcluding boiler-houses, to the local executive bodies the joint-
stock company «Kyrgyzenergo» obtains the released funds in the amount of
min Som for 1998 However, 1t causes the state budget a problem as 1t has now to
pay for the costs of these assets Taking into account the continuining deterioration
of the power system of the republic and our Government’s liabilities given to the
mnternational financial institutions, this transfer should be implemented
immediately

Budget orgamizations should be provided with funds in the amount of
thousand Som for 1998 and thousand Som for 1999 due to the expected tanff
increase and provided that they keep the same consumption level According to the
tanff policy, social protection of discount consumers requires thousand Som
for 1998, thousand Som for 1999 and thousand Som for 2000

The Commussion considers it necessary to pay attention to the following
problems ansing 1n the course of the implementation of « The Program »

Reorganization of the JSC Kyrgyzenergo into three enterprises dealing with
generation, transmssion and distribution of thermal and electric energy will cause
additional expenditures of organizational and technical nature to restructure the
management and monitoring systems

Calculations and analysis made 1n the course of elaborating of financial
models of operation of the JSC Kyrgyzenergo and enterprises unbundled from its
structure reveal the fact that the unbundling of the JSC Kyrgyzenergo, which at
present operates as one unit, into companies generating, transmitting and
distributing thermal and electric power does not give positive economic result for
the energy system development The tanff for electricity for end consumers
increases at 4 tyun because commodity 1s taxed 3 times fo/the emergency situations
fund, for road maintenance and for making-up the VAT (which 1s not paid by
residential consumers who make one of the end consumers group) Besides,
operation of Kyrgyzenergo separate enterprises under the condition of full self -
accounting during 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
recervable (for example, in 1999 at thousand Som) The only way Kyrgyz
National Grid can influence the regional distribution companies, when they hold up
repayment for the energy recetved, 1s disconnection As the Kyrgyz National Grid 18
the owner of transmission network of 110 kV and higher, KNG 1s able to
disconnect only these sub-stations which supply several distribution companies and
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large consumers It might cause a problem of “unfair disconnection”, 1€ “illegal”
disconnection of disciplined consumers, which 1s unacceptable

There mught be another problem for the energy system as the ratio of generation,
costs and thermal and electric power sales varies on season, then the taxable part
mcreases during the first summer months, while 1n 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 1t 1s necessary to give the opiion of foreign advisers They
consider that the main purpose of the unbundling 1s the transfer to the market-
related (commercial) way of operation of separate companies The relations between
these companies 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
opinion, 1n this case regional distribution companies, which at present are the main
ring i the chain of commercial losses, will have to improve their operation
efficiency and increase collection for the energy sales to follow the terms of the
contracts with the JSC Kyrgyz National Gnid, and KNG, 1n their turn, - with the
generating companies

1%



Problems of restructuring of JSC “Kyrgyzenergo” according to the financial model

Problems

Problem solving

b)

Dividing JSC “Kyrgyzenergo™ into 3
companies production, transmission and
distribution, can cause following
additional organizational-techmical
expenditures for reorganization of
management and control systems

taxable base 1n the energy sector
mcreases as the commodity 1s taxed
three times to be paid to Natural
Calamities Fund, “road” tax In 1999
costs increase by 181,5 min som on
electricity and 47,2 min som on thermal
energy because a part of VAT on 1nputs
1s not paid (electricity supply in the
residential sector without VAT) Or
mcrease tanffs by 3 tyin on electrical
energy and by 17 soms on thermal

energy)

If a DC breaches the contract with JSC
“Kyrgyz National Electnc Network”,
the latter can disconnect the accurate
consumers as 1t has only 110 kW
network and substations In other words
there will be unfair outages

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
electricity generation

The state budget will pay high costs
because of receiving social and
residential assets from JSC
“Kyrgyzenergo”, implementation of
tanff policy which builds a basis for the
given financial mode! (to cover the costs
caused by discount consumers and to
provide funds for the budget
organizations to pay for electric and
thermal energy) - 710 mln som annually
To reduce level of discount rate
electricity consumption from 1200 kWh
down to 150 kWh a month

a) Such expenditures are predetermined, 1t
Is necessary to count them nto at
conducting restructuring and put them
on expense of JSC “Kyrgyzenergo”

b) Preparation of a proposal from the
Government of Kyrgyz Republic to the
Jogorku Kenesh about ehminating triple
taxation

of



