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ABSTRACT 

In tht Scnpc of Work for th;s Contract CEhEf was reqmnd to dcvelop onc slenarlo for 
C ~ C L ~ I I C ~ ~ ~  and heat demand for the North Caucawc UPS and Krafnodar Kra~  Thc base yea1 
w ~ l l  hc 1993 Yenrly demand projections wxll, be de\eloped for each economic sect01 (total 
and bv consumpt~on sect01 mdustcy transportat~orl ag~icultural and xe~idcnt~al/commc~c\al) 

and Tor cach year bctwecn 1545 and 1U10 CLNkt's demand scenmos wllI lncotporatc thc 
potentla1 foi ~titcr-energy substitut~ons, particularly for space heatrng and hot watcr c g whcn 
central~zed heat mght be displaced by dlrecc fuel use or electr~city 

Model r;~mularron of future growth of electr~c~tp and heat demand in North Caucdsus and 
Kldsnod;tr KI a1 shows that electrrc~ty demand wlll go up to 49 7-58 3 bln kwh ~n No1 th 
Cau~d~us: &nil to I3 2 15 hiIllon kwh ~n Qaqnodni K ~ a l  ~n the year 2000 and conc5pondrngly 
lo 5R 4 77 1 bll110n kwh and 16 - 26 billion kwh In 2010 Thisl range of uncertaintv 

allvws room for ~dditxonal gennaratlon ol local electi~c powcr to substrtutc importcd clcctric~tv 
replace obsolete facllitres and satisfy growlng demand 

Heat dcrnand ~ v i l l  grow up to 76 9-93 9 rmll~on Gcd In North Cai~casus and 18 8-22 3 mlllron 
GCal in Ks~snodar Krai m the year 2000 and corrcspvnd~ngly 91,[3-124 2 rnlllron Gcal and 
22 5-29 Gc,~l In the year 2010 It will approach the 1990 level In 2004 in North Caucasus: 
and rn 2010 in bamodcu Ktal 

Such ~ c l a t ~ v c l y  ldrge range of the projections unceltalntv re5ults fmm the uncertall~ty w ~ t h  thc 
f~itu~e cconornlc development as wlell a? from data shortage for the model callbratton It 
wems that thl? rdnge covers all yajector~cs of future clectnaty and heat demand cvolutlon 
fn~eqct~lhlr ~n Nnrth Caucasus and Kmsnodar Rrnl Tnr the cnming 15 ycarc 
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EEECTIEICITY AND HEAT DEMAND PROJECTIONS 

for 

NORTH CAUCASUS 

and 

KRASNODAR KRAX 

I, HistoncaX Econamlc and Energy Data 

1,l Macroeconom~c Data 

Russia has begun a transition to democracy and a market system Frrst signs o f  
market economics are beglnnlng t o  take shape Economic measures, such ns price 
r ~ f n i  m tinri privatization, r e ~ ~ l t c d  ~n u semiblance of market-typr, u~lrvity The 
palnfuf transition process t o  a market; economy i s  actua1ly a tombinatton of several 
sl;multaneous transitions 

tXir monopolistic, top-dowit grlvc rrrrrient IS under transfonnat~un ~ri lo  
bottom-up system of reg~onal authority and ciec~slon-making; 
the centrally planned system must be reoast for the economy t o  develop 
market based xntcrnct~ons, emphaals on mil~tary pruductlon and heavy 
~ndrlszry is shifted towat-ds rnnsunler goods and light indu~try, 
~solntianisrn is giving way to lnternationnl trade and partlclpatlon 111 

forelgn markets 

I t  1s a c h a l l ~ n ~ e  t o  predict the future of a ry  rn~zntry ,  especially a country in 
transition, but iq Russia it is even a greater challenge to collect reliable and 
corzslstent data necessary for a proper discnptivn of the past 

The process nf qtatlstlcal data collsctlon IR ~ l s n  in tmnsltlon Russla only r ~ c e n t l y  
swltched to the National Accounts system -4s a result, data for GDP structure 
became avalIable only slncs 1000 But for  reglons GDP data are still unavarlable 
Energy data for  fhp Federatlon as well as f o r  reglons arc stdI collected according t o  
the standards of the past Howcvcr, the statistical disclpl ln~ 14 lnlich b ~ l o w  Che 
I ormer standards 

When the depth of economic crlsls 1s evaluated, reliability of statistlcnl data must 
be taken in to  account So RS t o  esrnpp hrnvv tnxes slgnaficnnt vo lz lm~~;  of 
product~an are not statistically reported by enterprises Thrs turns the clear picturo 
of statlstrcal descrtptlon of the recent years to rnrsty general images of real ob~ects 

I 1 1 North Caucasus 
C 

North Caucasus as a reglon in~ludes nlne so-called sublects of the Russlnn 
Federation Therefore, data coIlectlon f o r  North Caucasus (NC) 1s a more 
compllcnted process than that for a separate rogio~l like Krasnodar Kral There are 
several reasorzs for that* 
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data f o r  North Cauctisus (NC) are t o  be aggregated from the s t n t l q t ~ ~ n l  datn for 
nlne cliffel e t i t  regons; 
lack of data on specific ~ndicator f o r  one region does not allow t o  estlrnate this 
i n d ~ x  fur the whoits of NC, 
1nconsre;t~ncy nf etntistrcal data taken helm iilfferent sources foi any sycc~ l i c  
region rs aggravated when nine reglans are considered, 
there 1s no NC reglon adm~nlstration whrch requires t~rneiv stntlstical data 
collectlo~l and presentation 

A3 a result, we have much less deta~led hLstorxcal. ecanornrc and energy statlstrcal 
datn 0x1 NC than on Krasnodnr Kral It was almost impossible to get addrt~onal 
statistxcal information dunng the project ~mplementatlon just due t o  the shortage of  
ttme agarnst the  background of t ~ m e  lntenslty of the data collection and verifi~utron 
task 

One data collection i n p  to the reglon was made But lt provided additional 
inforrnatlon mainly for Krasnodar Krai For North Caucasus data provided by HBf, 
Russlan Federation st~tt~stical offices and those provided by individual experts were 
IISPC~ 

Basrc macroecomonic ~nd~cators for North Caucasus whlch we managed to col le~t  are 
shown in the Table 1 

Table 1, North Caucasus Gencral Economic In&oatora 

The upper number was taken from 183 wltb no speclflcation of the base year, 
the number below was taken from the VNIIKTEP expelt ** Data for cnnqnmcr pnce index 1s avel age fn? t l i ~  RUSS~RII  Federation 

Several obsexvat;rons could be made based on the anfllysls of numbers presented 
11 8 p~rrent of Russ~ans axe livlng In thc region, 
NC pnpulntion is growing very rapidly by 0 percent per year sgnit~sf the 
background of stable Russ~an population, 

0 44 percent of local population lived in rural areas In 1994, in early 90 s rural 
pnp~~lat lon grew by 1 8 percent per yo@, 

1994 
17518 
9850 , 

7688 
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72 
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lo3  
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lo3 
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NC economy 1s coming through a very deep ecomonlc crlsls - lndustrlal 
p ~ d u u l i u ~ l  ln 19130-1998 decl~ned by 34 percent, and gloss fixed cnp l t~ l  
lnves trnents by 47 percent, 
gram prodl~ction way relatrvely stable, some decline in agricultural productlon 
WRS due to the reduction of meat, afi welt as  fruit and vcgctnblcs productlon, 
real m w n e s  af NC population declrned substantially, thus limlting the market 
fo r  many goods and services 

1.1,2. Krasnodar Krat 

More than a quarter of NC populatlon are living Ln Krasnodar Kral There are 
different estimates of Rrasnodar Krai population For 1993 three numbers are 
prov~deci by dnfferent soarces 4,940 thousand people for all populatlon living In the 
region, 4,819 thousand people for permanetrl populatron by the end of the year 
(thnse fwn r~timrllc+ fire taken from reglorla1 statlstlcs), and 1,878 annun1 lrvrfrtgc 
papulntion (data from the federal statistical source [€?I) Whrle population in the 
Russ~nn Federation was stabIe In 1990 1994 there was a dynamrc growtll In 
Krasnodar Krai bv I,3 percent per year In addltlon to that, the share of rural 
populat~on I $  w r y  s~rbstcmtinl - about 46 percent and even grawrng, ~t g ~ e w  hy n 4 
pcrcerlt in Ig9O 1994 - which was a very unui;ual trend 

Preqently, Krnsnodar Krai, as we11 as North Caucasus and the rest of Russin, is a 
Crlslslard (see Table 2) 

~ndustrrnr product~on declrned by 42 percent, 
capital investments In 1994 were just one thlrd of the 1990 level, 

r ngriculturnl production in 1994 was 34 percent below the 1990 level, 
consumer prlce index grew 1,000 fold, whereas average sdnrtes  just 010 fold 

Table 2 Rrasnodar K r d  General Economic Inthcators 

* The upper number was taken from 181 with no speclflcation of the base year, 
the number beIaw was taken fro= the Krni statistical office and presents 
con-inn) 1994 prices 

Umts 
Population lo8 

u r b ~ n  .. loa 
rural , , lo3 

Industrial 1990=100 
f rod~ictron T.nc?rx* 
Fixed Capital 1990=100 
Investments 
Agrlcul tural lQ90=100 

- - 
dustrial 1990=1 

wholesale prices 
1990=1 

1994 
48413 
2672 

58 
66 1 
35 

B 6 

8407 3 

160800 

616 1 
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2549 12587 [ 2612 

! 261 
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4596 
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100 
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3 72 

82 
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7 3 

76 

107 1 

73 
81 1 
81 
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1074 8 
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1 2 Xndustrlal sector 

1 2 1 Russian Indu~ry In the Transitxon 

Russlan industrial sector is undergoing a very deep crms in 1994 the lndax of 
indostr~al production was just half of the 1990 Ievel and two thlrds of the 1980 
level Mauy simultaneous transltrons are undcr way wlthin the sector@ 

In 1994 the share of government owned txadustrlal enterprises declined from 52 to 
30 percent, whereas the share of enterprises with mixed property grew from 39 
to 61  percent, and the share of pnvate enterpr~ses grew from 7 to 9 percent, 
purchasing power became a number one factor drlviz~g the stn~ctural changes of  
Ruu slan incl~rsf~iul sector, 

* contnbutlon to overall industrral. output of competitive (on ~nternat~onnl 
markets) i n d t a t r ~ e s  grew agaiast the backgrnund of dlminlah~ng role of 
machinery and light industry, 
lack uf energy and resuurces cclnservatlon tec hnoIogres 1s partly responsible for 
maklng xiidustrial atrueture heavier, 
more than 70 percent of enterprises have explred debts 

1 2 2 North rx~lcasaa 

AIthough lnformation an physical indices of industrial output evolution In the 
region by branches of ledustry i s  very limlted, some available data are presented in 
Table 3 This Table rllustrates how deep the industrial crisls is, especially HI such 
lnrlustries as chemloal, light, fuels produ~tlon and ferrous rntktals product~on Two 
industxies machinery and food ls~occssing - cclnt.ril.rutc lo  more than a hull of 
overall 1,xdustrral production with food alone prov~drng more than one thud of the 
rndustrial output Therefore, the MC industry is much less energy intensive 
corflpnr~d to many other Russra's reglozls 

Electrlclty generailon and fuels production are two other major ~ndustrzes, fojlowed 
by chernlcal industry and bullding rnaterlals Lack of data on physical indices 
expressed In lnanetary terms t o  illustrate the structural shlfts within the industry 
was pnrtly overcome by rllustrnt~ons of producton decl~nes of representative 
products by ~ndrrqtrlcs (See Table 4) T11r itttla presented confir~n t l ~ i  depth of ihe  
economlc crlsis In the rndustrlasl sector of NC 

Table 3 North Caurasug Industzaal Indloators in 1998-1994 
-- 

I993 
68 

1990 
100 Industrial Production 

Share jn 1993 
100 0 - 

Eiectr 1clt.y Genaratlon 
Fuels Produr tlon 
Iron and Steel 

100 20 8 
6 8 
17 0 

86 

05 
62 

Non-Ferrous 
Charn~cal 
M a c h x ~ r y  - 

Buildlrlg Mat~nals 
, Lzgh t 

100 
100 
100 
100 
100 
100 

2 9 
7 5 
17 5 

6 5 I 1UU 
5 4 100 

54 
68 
78 
41 
6 1 
6 3 Pulp and Paper - I _a 3 - 

Food 
Otllex 

34 5 T 100 I 64 
1 8  loo N/A 
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Table 4 Basic Industrial Productaon in the North Caucasus 

Sourceu Data far l9QO and 1998 were taken from [&I, 1994 values are VNIIKTEP 
estrmations 

- _ Electncrty 
01 1 

. Steel 
Metal C u t t ~ n g  Macllanes 
Plastics 

1,2 8 Krasnodar Krai 

Because o i  uncquahty of price growth by ~ndustrles the depth of econornlc crrsls In 
Krasnodar Krai industry measured In constant prlces depends on the base year tor 
the ~ndustnal  output evaluation In constant; prlces or on the methodology of physlcal 
index calat~latrnn By nny scale the decline 1s very substantla1 

Tlre structure of the linclustrial output In Kranodar Rrni dlffers even more 
substantially from many other Russlan regmns than that of the NC w ~ t h  food 
industry dornlnnrlce (see Table 61, Energy intensive ~ndus t r~es ,  such as ferrous and 
non-ferrous m~tallurgy and chemical industry, all together contributed just 2 1 
percent of the total indttstinI output for  Kresnnrl~? Rrru Power gener-at1011 irlcIustry 
rnnked second In the llst of most important lndustnes followed by bulldxng 
matenals, machinery, and fueI extractioxr Industry 

Units 1 ls90 11993 

D e e l i n ~  by industrres was wry uneven the least d ~ r ' l ~ n r  was In  the power seator (6 
percent), whereas chernjcal industry output feII down 6 fold 

1994 
49 1 
8 1 
0 88 

166 1 
198 

Table 5 Ktasnodar Krdi Industrial Tmdxcators xn 1990-:I994 
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1 3 Residentla1 Sector 

I d 1 North Caucasus 

Major charactenst~cs of  NC buxldlng stock are showh in Table 6 Analysis of data 
presented shows the followinga 

saturation of living area per caprta In NC is close t o  the nverage numbcr f o r  the 
Russia11 FL derntion; 
in  1990-1984 there was a mlnor improvement in l lv~ng colldit~ons of NC 
population, 
construction o f  new houses deolrned by 41 pclrcent In 1991) 1993, 
61 percellt ui populatzun are Ilvtng in singlo, or two-three fnrnllies private 
houses, 
41 percent of tenanis ltve in apartments, 
the sF.,are of 5-qtoreyrd and higher rise hm~rtas is very Ilmitcd - less thu~ 1. 
percent, 
a aubstailtia1 part of houses were prlvate oven before the economlc reforms 
started, and presently 73 percent of dwellings arc pnvate, 
given more thsn 50 percent of people living in pnvate single-frrlnlly hou~os ,  P I ~ L L  
eIasilcllv of energy demand In this sector should be above average for the 
Russ~un Federation, 
d~stnct  heating 14 p~ovided t o  44 pcrocnt of dwellings, 
hot water l~ srzpplled to 30 pclrcczlt of all dwelll~~gs, 
natural gas is aupplled to 76 percent o f  dweIllngs, 
on floor electric ranges are avalla'ble only for 2 percent of dwellings, 

Table 6 North raac?a~us Major Characteristics of Rcv~dontial Sector 

A high share o f  rural population predetermrnes the domtnarice o f  prrvate hauses m 
the resldentlal sector - a very unusual sltuatlon f o r  Russin's regions M a ~ o r  
characteristlrs ~f thls sector are ehown tn Table 7 Analysls of data presented 
shows 

F‘ 1 Unlts 1 1990 I 1993 1 1994 
Population 10a 

Livrng area/cap 1 rnL 
16800 

161 - 
17292 1 17518 

16 2 
270 , 

3 65 

16 4 
282 
N/A 

0-8 
- 

57 
48 
44 
30 

L ~ v ~ n g  area 
New construction 
Share of 5-storeyed and 
hlgller houses 
C h a r ~ o t ~ ~  lullcs of urban 
building stock 

water supply 

gas % I na I 70 76 
electric range 1 3/0 na I 2 1 2 

10%4 1 235 
1 0 ~ r n ~  1 0 102 

74 

% 
eaqalizatron 1 % 
r ~ n t m l  heating O/o 
hot water I % 

na 

1 I 

55 
n a 
n l i  

I .  na 

45 
41 
30 
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Table 7 

statistical satclration of lrvlng area per caplta In Krasnodar K r a  is not 
far from tlle average f n ~  NC and tho R U S E ~ ~ U H  bederation, bul there are 
soms differences rn vanous sources on thls index, 
111 1990-1894 h i n g  conditions of Krasnodar Kral populat~on ard not 
Improve, 
c'tlnstru~tlan of new houses dc~l rned ,  but not as much as other econionjc 
nc t ~ v l t ~ e s ,  
g~rcent  of Krassnodar Krai populat~on Ilve Ln prrvate houses; 
less thsn forty peroent of tenants llve ln apartments, 
the ~ h ~ r t !  of 5-stor~yad und highel 111)uscs 1s very llnlitcrl - Jess than 1 
percent, 
presently about three forths of dwelllngs are pnvate, 
dlstr~rt  heatlng 1s providcd to 68 percent ul urban dwell~ngs and t o  about 
40 percent of all dwellrngs, 
hot water is supplied t o  48 percent of urban dwelllngs and ta 29 percent 
of all dwellings, 
on floor electric ranges are available only f o r  4 percent of urban dwellings 
and there is substantial room for el~rtr~czty t o  suh~tztute natural ga\ 
Many fatlul~es have on-table electric ranges, We have no data on 
saturation of these devtces, but we can estrmate that 28 percent of 
fnnlrlles use eleotnc devices elther on-floor o r  on-table The cruclal factor 
In cornpetitinn between geEs find e l ~ c t r ~ c l t y  will 1~ relative energy pnces 

Krasnodar Krai- Major Character~st~cs of Residentla1 Sector 
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1 4 Energy Balance 

1.4 1 North Caucasus 

The task requires t o  determxne e lecfn~l ty  and heat demand for major energy 
consumrng sectors, wii h incorporation for inter energy subst~tutran conslderati~ns 
To ~rnplernent this talc energy balance for the regions were recolzstructed from all 
sources of informat~on available for CENEf Th~s balance IS presented rn Table 8 

North Caucasus energy statistics in  1994 1s neither complete nor rel~able Data 
avallabiIity for North Caucasus whrch 1s ngreggated data by regions always lagged 
comparing with separate regions Lack of data for Chechnyn since 1993 1s nn 
additional problem This i s  why 1993 values were used as a base year In our 
celnllntlons f o r  NC, 

Substantral additional data colIect~on 1s requred to  improve the qualxty o f  the 
rcsulta 

Data presented 111 Table 8 allows to speclfy several mportant observations 

NC 19 net importer o f  energy It 1s self sufficient only as far as coal 1s concerned 
and even exports thrs energy resource, but substantially depends on natural gas 
export (ln 1994 local gas produetlon covered only 15 percent of local 
consumption), gasulirie (49%), diesel fuel [59Y10:/0), rnazut (1700/0), electricity ('93%), 
gr~wtl l  of pr Imury energy consurnylion (P6C.l) in 1985-1990 was very moderate 
J U S ~  6O/u, 

e in 1990-1993 PEC riecllne (19%) WAS below that in overall economic actlviiy 
(about 34% ), 
bk energy consurnptlon sector this d e ~ l ~ n e  was dIstrrbuted in the following way 
(ln brackets there 1s the share of the sector in final energy consumption in 199U)* 

* ~ndus t ry  and construct~on -33% (25%) 
* agriculture +I  6% (11%) 

tr unsport 28% (10%) 
* resldentlal and commercial 5 4% (38%) 
* other -38% IS%), 

I growth In agricultural sector and very small declrne in residentla1 and comrnerclnl 
sectors as well as In the energy sector itself prevented PEC from deeper 
reduction 

r NC has a very unusual for Russra structure of final energy consurnptron by 
sectox v - residential and commertlnl sector dornlnates over lndustrinl one, 

The structure of final energy conbumption by fuels in 1090 was as follows ( ~ n  
brackets there are data for 1993) 

* coal 71% a q%) 
C 

* gas 3U 2% (28 8%) 
* petroleum products 28 4 0% (28 2%) 
* eIactrlclty 10 8% (11.8%) 
* dlstrlct heating 2a 6% (24 3 % )  
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Energy production in NC In recent Vercrs 1s decl~nlng by 811 nncrgy carriers (see Tahlr 
'3) Electnclty pi uductlon declined 111 1990 1Yg4 by 16 percent, heat generatron - by 
18% (111 1990-2993), mazut production - by 48%, diesel fuel by 67%, gasoline by 
501$4, coal bv 47%, 011 prod~~ctwon by 56%, natural gas - by 10% 

Specific balances for electricity and heat are presented In Tables 10 and 31 

Eleotricxty consumpt~on fell down by 20% In 2990-1994 By sectors In 1994 (ln 
brackets numbers for  1990) it  rs distributed in the follovring way (111 percent)- 

@ lndtzstry 33.6 (37 61, 
construction 1. 4 C 2 21, 
agriculture 13 5 (12.61, 
transport 7 1  ( 7 7 ) ,  
residentla1 and cornmerclal 27 5 (23 4), 

9 own use 6 0 ( 4 81, 
losses 12 0 (11 8)  

Major decl~ns In electricity consurnp.tion was caused by canstructlan (48%) and 
lndustrral (28%) sectors followed by tra~lsport (26741, agriculture (Is%), and 
rcsldentlnl and cnl~mrriurcial (6%)). 

IndustrxaI sector domillatea heat consumptron Its share declined from 54 5% in 
1990 to  51% In 1993, but is st111 very high Oveall heat cansumptlon in 1985-191)0 
grew by '7.6 perc~nt,  but thea decllned bv 18 percent in 1990 1Q03 Decline in the 
rndustrial. sector was the major dnmng force for overall heat consumpt~an decIllle 
Agarnst this background the volume of heat cansumption In the secorid largest heat 
consilmlng sector -residential and commercial. - grew by 7 per~ent.  

Substantad additional data collection should be done to Improve the quality of the 
data presented for North Caucasus 

1 4 2 Krasnodar Kral 

I l a la  presented in Table 12 allows to spi?clfy several important absetvations 

+ there was no substantial prmary energv consumpt~on PEC growth in Krasnodar 
Krai in 1985-1990 (only 1 6 % ) ,  

fi In 1990 1994 PEC cl~clrne (l7g/u) was mr~ch helm! thrlt 111 overall ecosiolnic 
actlvlty, 
by  energy consumption sector t h ~ s  decline wa$ distributed 111 the following way 
( ~ n  brackets there rs the share of the sector in flnal energy cox~su~nptlon in 1990) 

* ~ndustry and canstruction 38% (29%) 
* agrrculture 23% ( 7 % )  
* transport 9 27% (28%) 
* resrdentlal and commerciul 2% (30%) 
* other 56% ( 6%), 

very small declxne In residential and cornmercxal sectors and in energy sector 
ltself prelr ented PEC Prom deeper reduct~an 



lor th Caucasus Region Table 9 Energy product~on in the I 

Elecw~crty mln kWth 
of whrch hydro 

&at, min Gcal 
011 and Gas Condensate min t 
Mazut, th t 
Ihesef Fuel th t 

Gasol~rre th t 

Coal th t 
Natural Gas bln m3 

1985 
51 1 17 
4558 

95 884 
10 807 
7886 
4257 

3721 
31 207 
7 53 
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Table 12 Krasnodarsky Krai Energy Balance th-tce 
* 

[year Coal l ~ a s  IGasal~ne ( ~ l e s e l  Fuel 1 Mazut lother o ~ l  pr !Hydro 1 Electr~crty /Heat j ~ o r a l  i' 
, INDIGENOUS PRQDUCTION 1985 341b El  105341 191171 6 7 2 1  60 81 , I 

I 87476 

1 9931 52 2/ I 7876 6 
199 1 2188El 438 ) 7 4 0 5  45 4\ 

I 1 4 1 2 1 1  
19921 j618 E 397 8 '  675 C 298 0 7294 1 

3982 2 289 515 5 47 4 1 1120 1 

. 

--- 3261 1 

IMP3RTS 26644 2 
1958 8 2;923 8 

1991 1922 4 1 fi378 73 
1635 1 17431 7 
1 5 1 4 7  14718 0 

- - -- 125 0 843 0 -- 13336 5, 
EXPORTS 165 4 I83 0 15578 3 

1 Y9C 718 01 91 17 2 
1991 77 0' 826 9 
1942 1 51 0 569 3 620 3 
1 993 t 54 3 119 61 503 9 
1 994 . -- 64 -a-. - - -- -- 64 8 

1 
-- - 

Sald 3 1 985 5242 2 1242 2 
I 1 990 

1991 
1992 I 

1 993 
1995 --- 

I 
STOCKCHANGES 1985 82 8, -452 6 -93 9 283 -1177'  -553 1 

1990 '11 51 56 6 -101 3 64 1 I 30 9 
1991 

I 1992 I I i i I 
I 

t 
I 

I 

TOTAL PRIMARY 
ENERGY SUPPLY 20714 1 

2411 72 9 
20105 4 

I 
1991 -..- - 290 2 3592 9 

cf 
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> 
Year Coal Gas Gasol~ne Dtesel Fuel l ~ a z u t  Other 011 pr] Hydr~ 1 Electrlcrty  eat IT~ ta l  

TOTAL FINAL 1935 15106 35443 21471 29130) 16912 108521 347691 18212 1 

CONSUMPTION 1990 1072 9 4545 2 2449 61 2471 9 181 1 81 1042 2 1 1 3939 9, 19245 1 

1 5991 9887 46934 2361 71 22782 16897 885 7' 1 1835 9 3794 21 13525 4 
I 1952 8 1 9 1  5 0 t O 3  2 1 1 5 8 f  23021 15079 73331 158841 3503 9 17680 8 

i f 1993 571 61 163861 31860 154088 
1934 

--C- , 14688$ +--- 2 7 1 8 4  13947 1 
'NDUSTRY TOTAL 1 1955 283 11 , 68921 2108 7 51383 

1990 1656 19129 217 5 7005 2163 2. 5331 1 
1991 151 3 1761 31 1883 144 5 1 581 4 2076 1 $300 8: 
1992 t228 15458 168 4 132 3 1 5226 17793 427131 
1993 140 ' I 4 3  0 i522  4 3623 u 
1994 k 123 7 97 3 384 5 1287 9 3293 5 - 

Fuel 1985 9 7~ 153 6 872 6 
e 1990 43 7 168 7 505 6 

1991 80 1 40 3 171 3 474 3 
1992 38 8 137 3 417 4 l  
1993 48 2 39 6 117 3 384 5 
1994 -- 38 o 153 9 35 1 93 a 326 7' ------ 
1985 T 4 1 1  2 5 
1930 0 5 28 3 96 4 
1991 1 5  1 0 3  26 6 74 O 
1992 38 8 0 9 21 6. 61 7 I ' 1993 I 0 4 49 4 
1934 I 0 4 1 4 7  40 3 -- 

Ferrous Metals 1985 
1930 
1931 
1992 I 0 1 f  0 1 

1 0 1 
1994 I I I -- - - - - -- -- -- 0 0 
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, 

Other o ~ l  pr r 

Agrtculture 
11011 11608 

Hydro [~ lectnc~ty  

1 320 4 

L 

Heat 1 Total 
233 5' 2032 6 

1 1990 1361  68" 99 81 490 3 41 7, ' 3 4 4 2  
199 1 78  9391 4589 46 21 I 335 3 

Year 1 Coat l ~ a s  tGasd~ne IDlesel Fuel ll~lazut 

I. 

1985 42 1 125 4 

1 4 = 1  7 9 ~ 1  
1 12581 1156 0 

1992 12 21 8791 4396 43 21 I I 289 11 140 11 1091 9 
1393 9 5 1  7 7 5 !  80 51 350 2 41 71 1 1 293 5 12201 9 8 0 8  

17881 10966 35 8 

I -- -- - - -- - 1 99a' 7 5 34 31 279 6 1 10481 8956 69 5) 73  0; , 321 8 . - - A w -  -- - - -  
1 T 

- - - -  - -  L 

I 1985 I 1990i 
I 

I 274 4 
1991 1 358 8 

i 19921 320 4 

I I 
356 9 

I 7994 418 4 -- 418 4 -- 
Res~dfComm & Pubhc Sew~ces 5985' 11295 1653 0 113 2 259 0 120 7 6 9 959 8 4202 5 

+ 1990 838 1 2482 8 380 0 58 1 129 6 3110 11560 53546 
199 1 774 3 2753 1 357 6 53 6 123 7 294 7 1210 2 5567 2 
1992 648 f 3302 6 292 0 50 7 119 5 311 8 1284 1 6008 7 
1993 568 r 2918 4 226 5 37 3 1132 2682 13728 55043 

-- 1 994 473 1 2844 3 - l a 4  8 - 31 3 ----- p, 
I 0 5  8 217 2 1238 4 5098 8 -- 4- 

iNo n spec~f~ed secrors 1985 44 1 76 4 34 3 156 5 17 9 66 5 I 1 4 8 9  544 5. 
1990 68 4 32 8 83 A 7 5 30 0 1 4100 
1991 

iji 
73 C 26 8 44 7 6 0 29 0 1 2803 
59 3 22 4 41 7 6 0 29 0 201 6 

1993 46 7 1 6 4  35 8 4 5 28 0 83 5 
1994 .a 10 a 25 3--- "- 27 o1 -_ --_35 ,._-- -- _ . -- - - -  4 5 

I T ~ & E N ~ Y  USE 1985 17 1 205 6 ' 1990 21 7 269 7 

i 
I 

199'7 7 5 22 8 I 1992 3 4 18 2 
210 1 
169 9 

I i 
i 

L 

1993 
1994 
1995 

2 0; 13 7 
0 7 11  4 
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The strur l u ~ e  of final e m  rgy consurnpt-ion by fuels In 1990 was as follows (ln 
brackets there are data for 1994) 

* c u d  5 9 %  1 4 2 % )  
gt15 25 0% (31 6%) 

* petroleum products 37 0% (33 8%) 
* electr~city 10 2% (10 4%) 
* dlstrlct heating 21 7% (20 0%) 

Kr~lb~~cldar Krm IS n net ~mportrr  of energy, ant3 rehab~llty of energy supply to n 
large degree depends on ~eli&hlllty of external energy suypiy 

Energy production ln Mrasnod~r Kra In recent years was reIatlvely stable (see Table 
13) Fl~ctrlcity production decllned in 1990 1994 by 11 percent At the same tinre 
rnaeut productron grew by 50°h 

Specific baln~lces for electricity and heat are presented In Tables 14, 15  and 10 

Electnclty consumption data present a signlf1ca111 an~ount of prclhlems wlth iiata 
reliab~litg and consistency 

The most substantial dtscrepances are resulting from the drfferences In the 
deter r n ~  iiatlon of efectnolty consumption In agriculture, resldenttal and commercial 
sectors Agricultural electricity consumption reported In a nurzlber of sources often 
cantalns energy consumptmn by rurai population for  non-productive nctlvlties This 
volume should be shuwn m the residontral sector Residential sector in some sources 
r?clucles st! t ?lied other r~rtivrtles Not enough data were avrnllable to get all thnsc 
dlscrep~nces flxed As n result, rn electriclCv balance presented in Table 15 
res~dent~nl ,  cornmerclal and other sectors was combined 
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Tdble 14 Electrictty Consumption by Krasnodar Krar (data from varlous sources) 
- --- - 

Energy 1990 1991 1992 1'392 
utrlizntion and 

informatla n 
Bnllrrrb 

Industry 
VNIIKTEP Ed44 6 4421 9 4097 8 5667 4 
INCOTER 5945 4097 8 9667 4 

TEB'gO 5233 
Kubanenergo' 94 
[total quarterly) 
V I Chrf~i  (RAO a76a 7 
EW ROSSIT) 
Agriculture 
1 NXIKTEP 4349 8 4568 7 1 4901 4 4554 
ENCOTEK 2'199 3017 7 2871 4 

TEB'90 1526 
Kubuiienwl fiu 

Reszdcntrai and 
Commercial 
k NIIKTEP 8.208 6 3494 4 3188 2 3168 3 
{popalntinn 
mcluded) 

VNTIKTEP 977 6 577 4 503 2 261. 3 
{population 
exoluded) 
INCOTEK 1211 838 6 798 4 

TEB'0O and 181 1 752 7 1117 1 469 5 
at at~strc. 11 CH 
for 1991 1994 
K~banenergo 3319 8 
V I Gorrn (RAO 

. . EES RQRII) . . 

Res~dent~al 
VNTTKTFP 2231 201 7 ?MI5  3tI02 
INCOTEK 3554 2604 8 2001 0 
TE8'90 nnd 3654 5803 9 868 2 4411 6 

stat~stic 11 CH 
for 1991 1994 

- Kubanenergo - - - --- - - - 
Qa66-&%id t ies 

VNZIKTEP 
INCOTEK 1666 2851 5 2406 8 

TEB'SO 1028 
Kubanener~o 
C~)nuLrual~rra~ 

VNIIRTEP 350 Q 904 6 151 2 145 4 
INCOTER 351 151 2 145 4 

TEB'SO 20 5 
Kubanenergo 

Tranaport 
YNIIKTEP I 198G 5 , 1831 6 1837 4 1046 1 
INCOTEK 1937 1837 4 1846 1 

TEB'SO 1693 I 

. ,Kj~b- 

- 
1994 

3427 1 

2925 d 

3471 5 

LA73 Y , 

8472 5 

407 3 

1556 6 

3496 7 

3401 4 

2754 8 

195 4 

195 4 

1375 3 

1375 3 
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Table 16 Heat Consurnpt~on rn Krasnodarsky K r a ~  
th Gcat 

CHP PIants 7353 8500 7930 741 0 
Distr~ct Heat ~g 17024 18218 18166 16838 
Waste Heat Recovery Un~ts 648 1680. 7 1 7 2 ~  1000 
Total 25025 28398 27268 25248 

Consumpt~on 
1 Industry 4 4644 14829 141 71 121 80 
Pawet seam 
Fuel Industry I 074 1780 1128 960 
Ferrous metalurgy 8 195 186 151 
Non ferrous metalurgy 
Chern~cal and perochemtcal 2353 20E1 1924 1560 

1383 1225 1202 982 
1406 1433 3 385 1246 
1801 1485 1462 12 0 
807 587 498' 360 
5443 8073 59 28 54C6 

353 537 465 305 
1633 7 70 880 9 80 

182 704 7: 2 690 
102 296 27 1 21x1 

1041 2867 19CO 1410 
6 Residentrd a d  commerc~al 6712 8084 8463 8930 

Total useful consvmpr~on 243 1 4 27550 26463 24503 
Losses 7 £ 1  848 805 745 
Total Consumpt~on 25025 28398 27268 25249 
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There la no disagreement between the soureta on the heat balonn~ for  dnrsnodar 
Kral Heat consumptron tn 1385-1890 grew by 13 5 percent, but then declined by 
31 per~ent: 1n 1QSO-1994 The major decline occurred m industry - 41  percent it  
was about as deep as induatnal output decline Against thls background the volume 
of heat con,u~uptlon in i h ~  s~rond largest hrat consuming sector - resldentlal and 
cornmerela1 - grew by 7 percent 

1 5. Energy Pricels 

Skyracketlng of energy prices is  one of the most noticeable cllangee in the ovorell 
energy plcture of North Csuoasun and Kmsnadgr Kral Pnee evolution 18 presented 
in Table 17 Data presented in this table ~ndlcatecl prices for the end of the year 
T~me  lirn~t did rlot allow for caroful fuels price data c o l l ~ r t ~ o n  and aggregation in 
lfir region 

Average annual data used In calcuIations were taken from two major rsources 

9 Russran energy pnces, taxes and costs 1993 IEA/OECD. Paris 1984 100 
P 

3 Rus61an Energy Pictur~ d~nii8ry-March 1996 CENEf Moscow 66 p 
2 For electnclty and heat Rrasnodar Kral data were taken Several sources 

were used 

Tables 18 and 18a show nominal and red energy prlces corrected for the evolution of 
GDP price deflator It 1s cknr that real pnoee were growrng with thr c x n ~ p t ~ n n  of 
resldenttnl sector DechnaI a i  prices in this sector was one of the major faciors 
t~eutralizlng eaergy consumption decllne Energy prices grew abruptly In the f~rs t  
quarter of 1996 

Table 17 Wholesale energy pnrw (rubles) 

Relative energy prices evolve substantially Ebr example, for reszdentlal sector 
electrlclty price grew 8,333 fold in 31980 1995, whereas natural gas prices grew by 
4,346 t~mes,  or just twice as slowly sleotrlclty Steam coal price grew 3,833-fold, 
and mazut prlces - 1,019 fold Energy pnce cornpetltlon withln the hrn1t.l of 
physicul lafrristrnrture became a real factor of cncrw halance evolution for all 
energy consumption sectors 

Natural gas, rn3 

coneurners 
urban population 
rural population 
Heat for rndustria! 

1994 

84758 
83860 
8 61250 
312250 

10,750 

970 
683 

15055 

3 

March 
1996 ,, 

99111 
20010Q 
415260 
lj 10400 

15000 

2927 
2033 

15055 

1 SSl 

44 

371 
117 

5 

13 

1992 

940 
9192 
10034 
19710 

406 

1549 

1998 

19166 
29500 
82700 
97974 

3120 

500 
333 

5130 
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1 6 Qualrtj of North Caucratlus urrd Kiasnodar Iirai Stat~btlr~rl nata 

Quality of North Caucasus and Krasnadnr Kral statrst~cal data whlch was used t o  
calzbmte tho model 16 rrrlatlvely poor This can b~ exptairled by three major Pnctors 

time lrmit for data collection process determined by the time lrmlt given t o  
CENEf t o  ~mplernent the project, 
poor quallty and realib~llty of energy statlstlcal data in the regian, especrallv for 
nan utility sector, 
lack of culture t o  oyr*rily puhljsh and dlscuss the energy ~ t t l i , l ~ t i r ~ ; ,  

* existence of severril different b a l e  methodolagles of data clollection and 
prepamtian used In different agellcles wltho~:t not~ng which one was actually 
used, 

The quallly of these data was poor before and the sltuat~an 1s worthenin$ now 
Substantial add~tlonal efforts are requlred to Improve the quahty of the data This 
issue ha.; nnotlicr appllt atlan related to the presentation of the  model results There 
1s ro rcuson tn sophistrcate the model to the degree when additional accuracy of t h ~  
r ~ 3 ~ ~ 1 ( =  1 hi J nnr? the accuracy of the statrs$~cnl cvnlunt~nn nf t h n ~ e  tndices, 

2 Gensrdl Descriptron of the Energy Balance Model 

2 1 Complex of Models 

Encrgy and economic data collectron has ulways been w n~gf~tmare In the Former 
USSR, and even more so now There were and st111 are many d~fferent 
rnethndolagles and models for energy system evolution projections developed 1x1 the 
Folnnttr USSR Many of these methods are not valid any morc and shoufd be 
rcplucecl for a t  loual tnv x r  II~IIXI'; 

+ the s y s t ~ m  of declsion rnak~ng 1s under s~gn~ficant  evolution and models tuned to 
rornrnand adrninistn1trve economy uLth no incorporation of market parameters 
fail t o  prea~c t  finrll energy consumers' and energy producers' behavrnr and 
reactian to  market signals, 
~ l l  models were developed t o  s~rnulate growth of cnurgy s y ~ l c  m r i t~ r l  n i ~ f .  I nn t lg l~  
kncwlcdge *s axarlatde for the descrlpt~on of energy s y s t e ~  tn periods of ropld 
ecanorrlc decline or revival 

Far those who are trvlng t o  +ncorporotc mnrkct vnrinhlrs in thrir rnndclq fnrr 
urlutllel s~gnlhcan t  chalienge lack of more or less reliable lnformntzan based on 
whlcll parameters of energy producers' and consumers' reactlon to market slg.ralu 
could be calibr~ted 

For modci~ng energy future of Krasnodar Krnl n set of models developed at CFMEf 
was used This set is composed from Reglanal Cnergj Bslolnce tnodel (REG) and 
elergv demand models for three subsectors 

rniiustz y and constl ~ i c t l o a  (RECXN), 
agrrculture (RECA), 

* res~dexlt~al (RECR) 

Shortage nf lxlfornlatloi~ plevented us fionl callhratlon of two other sectoml models 
f o ~  frli11 i t o r  f i l r l r l  t rrjtltx~c r c  1r11 \i ( tor 
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Sectoral r r r o t ? ~  1 -  u ~ c  l i ~ o d  to aggregate the ~mpact on sectornl mprpy demand of such 
factors as level of economic activlty and energy prlces Disnggxegated ~nformatlon 
1s used to cnhbrate aggregate model pnrarneter~ ranges of elasticity coeffrclents 
evolution 

2 2 General deserxpt~on of the Regronal Energy Balance Model 

Tl~ls modal d~scrxbes energy demand by nine energy consuming sectors 

electricity generation, 
CHP, I 

boilers, 
own use and losses of energy resources, 
industry and construct~on, 
agriculture 
t r ~  n ~ p n r t ,  
r es~dential and commercral, 
other, including non-energy use 

SIX prrmary energy s~urces are conslderedl coal, ather salzd fuels, petroleum 
ploducts, natural gas, hydro and nuclcar pomcr SLX secondary energy carriers arc 
ccnulcir~i (4 rc t r  ,# . i t  11 FPG tor coal, other solld fuels, petrolc~lm produrts, n a t ~ ~ r a l  gas 
efectrlcltv, heuk 

Malor exogenous varrables of the model sre 

pcl~sul~tnon growth, 
e rates of GDP growth; 
r energy prrces by fuels and by s~ctorq, 

volume of hydro power production, 
* efficienry of heat and elecir lcr ly geaerat~on, 
* elasticltj coef Flcients and interiuel prrcr ~ o m y r  ill UJII f u n r t i a n ~  

Elnstirltl noeff*clents far thls model are taken from generalrzation of multiple 
sectornl model runs Using a se t  of various assumptions the rengp of poasible 
vnrl-tlcns qf -11-h P O C ~ P I P ~ P ~ ~ S  w a ~ ;  e~tzmated Thereafter such ranges were uccd ~n 
REB model ru1.l~ 

REB model flrst estimates total energy con~umpt lon  by sectors usmg energy demand 
f~rnr t~rnlcl Price Impacts ~nf luence  the results through elashcity c cleficients 
Dlsir~buted p1rc.e eifect 1s rnmxmd by hnvlng this and last year's price growth 
impacts on the glvefl year energy consumption Then overall consumptron 1s 

drstribulcd 233 e ~ l e ~ g y  camels using a rnntr~x of shares Share of every finerg) 
cnrr~cr  d r p t ~ ? s  on thc furl qunlitiy (thrnngb fipec~al ooofficients) and relatlve fuel 
price As a result of this operat~on, the matr~x of final energy consurnpt~on by 
sectrlrs and b~ energy sources 1s calculated 

Owl1 usc &PA losses are estimated b\ multlplylng f m I  oncsrgy ronsrlmptlon for each 
energy cnrrler by a specrfic coefficient As a result, demand for eleotricity and 
d~strlct  kcat IS estimated (sum of  final use and own use and losses) Then heat 
g e n e r a t ~ o ~  is distributed by two parts produced by bor'iers and CHP Lark o f  
ulformntlnn rlqd not nllow 11s to do t h ~ s  operation the way it could have been done 
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Theiefor~ ,  energy consumed at CHP wn5 estimated only for tkc furl nnoewnry i o  
produce only heat at CEIP wlth all fuels for electricity generation at CHP transferred 
t o  the electncrt4 generation sector 

G l t m  s~thstnntial cllectrlrlty ixrport to the reglon, the level of lncnl electrlcxty 
production is determined by electrlcrty consumption and net import from the 
regions There 1s no heat xrnport 

After the  lmel nf elertrir~ty and heat p~enerat~on 1s estimated, the structure o f  fuel 
balance for the power and heat sactors is deternixned The first important tactor 1s 
efflclency of heat and electricity generat~on Jt substanially affects the volume of 
fuol balance for power, CHP and bollers sectors Then, @van the matrlx of fuels 
shnrrs dctcrmitzcd ns n function of rrlntiv~ enerpy prires, every fuel conr;umpt~on In 

power and heat generating sectors 1s estrmated 

Primary energy consumption by fuels is a sum of final energy consumption, own use 
and losses ~ q d  energy consurnptnon i? electricrty ge~erafing sector, CHP and 
hollers 

Level nf lorn1 energy produr t~nn  d~termrneq t h ~  voliime of interreglonal energy 
trade 

2 3 Model Calxbratxan 

The modd wns calibrated based on North Caucasus and Krasnodar Klal data Lark 
of economlr data on North Caucasus (for euarnple, regional energy pnces) brought 
us towards a dlvlsion to use Krasnodar Mral data as a proxy ~n some lnstanoes As 
wsrt mentioned hefore, realibilfty of these data ts questionable Improvement of dntn 
111lp11f  , will 11np~trvr c*ailiBt ntlnn of i~lrrrlc 1 pal nn2t tc 

3 Projectlorn Scenaraos 

3 1 General Assumptions 

Thp f u t ~ r e  o f  North Caucastzs and Kras~odar Kraz econom~c developmen* la very 
unccrin~n A number of crucial e~ terna l  factors ~ l l l  substantlnlly effect this future 
Just a few t o  mention' 

* polit~cal stability in North Caucasus region, 
* cro,lomic poIrcy of the Russian government, 
* rates and proportions of economlt growth, 
* continuatlon of the trend of Russzan population mlgrrition t o  the south, 
* avallabll~t> of fuels in the region and energy prlces 

Refrurted tllrough the pnsm of problems and speciflo features of energy supply for 
the rcgmn, the region's energy pol~cy goals are formulated as follows 
1 Reliable s~ppIy of energy carriers and energy services to consumers, 
2 Trrlproving f l e x ~ b ~ l ~ t y  and adjustab~llty of the energy eiipply sy-tern t o  ~ r m r g ~  

f h w  breaks arid rapldly changing market conditions, 
3 Crcatlon of favorable conditions for energy trade urth other regrons, 
4 Improvi!~g the drversity nf energy sources used by attracting lacal resources, 
5 Ccrop~rntlon pnd rnordinatlon of act~vl t ies  of all energy m a r k ~ t  part~r~pants ,  
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6 St l rn~la t~ng economic growth and lrnprov~ng t h e  r n m p ~ t ~ t ~ v ~ n e s s  i f  pnnd~  
produced In the reglon by provldrng least-cost energy services, 

7, Sust~llnable and env~ronmental frlendly development of energy supply systems 
through rutional and efficient energy use, 

8,  Pr~wrvrng  the balance h e t w ~ ~ n  enrrgy dcmnnd growth nnd negntlve ~rnpncts 
caused by energy generation nnd utilization by coord~nated and Integrated 
resource plannlng 

T h ~ r e  art2 numher nf approved government dec~s~ons whzch can Impact exogenous 
p n ~ e  vfirlablesl 

* trans~tlon to the full coverage of energy costs by tenants by 1998, 
* transltlon to so-called world energy prlces, 
w trunsrtlon of present regxonal. energy comrnlssions to professional. ones wit11 

mak~ng rate cases process transparent 

Major exogenous rmpulses t o  the REB are 

* levels of economic u ~ t r v l l y  Ly se~luru, 
* energy pxrces 

Two scp,narios for those lnputes were developed economic: depress~on n11d economic 
rev~v a1 

~3 2 Ecmomxc Depression Scenarlo 

Fut~zre levels o t  econsnlrc acflvrty are very uncer tam Among various projectlo~~s 
for the fixture there is one of the most recent rleveloped hy thp Central Rank Thp 
f ~ r s t  s ~ p n n r i n  WRR built based on it W e  named t h ~ s  scenar~o " 4  conomlc depression" 
It suggests that Russian GDP in the year 2000 wlll st111 be four percent below the 
IQ94 level (See Table 19) Therefore, it 1s a very pesslrnutic scenario Rates of 
econorn~c actrv~tles by sectors were taken from the Central Bank projectro~is As to 
energ7 prices, given depress~rl lncsl energy market, cncrgy lobby ulll prcss on thc 
government to bring prices up to the "world level" as saon as possible to keep 
energy sector alrve, and the depth of deprssslon partly WIII  be a result of tngb 
energy prlces 

In thlb scenono economic deprcsslon is combnned with Elgh energy prices Such 
c o m b ~ n n l ~ o n  leads t o  the  rninrrnum possible energy demand Sorleit~vity analysis 
allows t o  ~deutlfy vanatlons of electrlcrty or heat demand as a result o f  varlatioll of 
major exogelious parameters 

Rates of economic growth are proposed equal to -5 percent in 1995, 1 percent per 
year in 1996 2000 and 4 percent per year thereafter Real energy prlces In North 
Caucdsus and Krasnodar Rrai in 2000 will approach the real level of "world" energy 
prlces By the "world" level average prlces for the USA were used 

Therefore, pr~ces in 2000 w ~ l l  be {in Aprll 1995 pnces, rn brackets growth rate) 

* crude or1 270000 rubles/t (2400,b), 
* gasoline - 1197000 lnbles/t (285%), 

1 1 n t i l 1 ~ ~ 1  p5 fltr ;dl ,I i ' tur~  - lBllOO ruble3 per LOU0 rnd (ZddYG) ,  
electrrclty for :ndustrial and other sectors - 250 rubles/kWh (2485), arid 
300 rubles/kWh for residential sector (1480°/0), 
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heat 51000 rubles/Ccal for all seclorv (288% Tor ~xldtlsity a ~ l d  f35Q% for 
res~dential sector) 

Table 19 Russia's Economic Development up to 2000 (annual growth xates a 
forceast, by Central B ~ n k  af thc Ross~nn Fed~r.rt~rna) 

Source Busmess World Weekly No 13/15 

Constructloll --- A" 

~ g l  lculiure and 
, forestry 
Transport nvd 
commun'cation 
T r u d ~  

It  tvns proposed that due t o  nutoncmous, o r  non-prrce induced feehnlcnl progress - 
~ntroductlon of more ef ficrent equipment and technologres by replacrng absoleto ones 
- energy i ~ ~ t e n s i t y  In each final consuming sector every year wlll be 1 percent lowar 

S I ~ ~ P  market evanomy is under development, p r l c ~  elastlslty wlll grow from 02,  to 
- 05 111 1095-1999, and then to 1 since the year ZUOU 

- -- 75 
91 

8 5 

3 2 I North Caucasus 

In the  cconclmlr deprerrlorz scr7nurLu 1 9 1 1 l c  t~ ~c 1 1  JI mnntl will grow by 11 percent in  
2010 nbove the 1994 level, but . ~ t  will stay below the 1990 level for all 15 years (See 
Table 20) Clectncity demand for the year 2000 13 est~mated equal t o  51,131 rnln 
kwh, nnd in tkc year 2010 it will equal 81,778 mln kwh 

89 
95 

94 

The s trurl urc 01 d c c l r ~ o t  t y  Scrnu~lil by. uuoturs will evolve In the favor of nndustrinl 
sector, but ~ t s  share will not even approach the 1990 level Co~ltribution of 
resldentlal. and commerclnl sectors will be about ane third against the backgroulld o f  
onc quartor in l9SO 

35 94 4 

101 I 105 
98 

98 

105 
101 

101 

101 

PO6 1 108 
' 100 

100 

101 

101 
--. 
101 

101 

102 



Table 20. Electrlcltv Co~rsum~t ion  bv Sectors 
"' J Y - - - - 

I Parameter I ---. EIBCTR1 CITY 
1 lndustrv IAgr~cult / ~ r z l n s ~ w  Resident \Final /Own USP !Total index 
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Demand projectlon for dlstr~ct heat 1s shown rn Table 21 It wrll grow by 15  9 
percent In 1994-2010, b u t  in 2010 it will still be 5 2 percent below the 1990 level 
After reduction driven by economlc crrsis the rndustrial sector w ~ l l  regam the sharp 
in the overall heat consumption It will nearly approach thc 1990 level Local heat 
generatton c~pacit ie8 after proper mnderni7ntlon and replxement of oh.;alrtt 
f a c i l i t ~ ~ s  will be sufficient to cover additional heat demand 

Sensitivity annlysis for this scenarlo (see Table 22) al1ows t o  make the followrng 
conclusions, 

r fluctuations o f  economic growth rates by +I% wlll bring vnriation of electricity 
demand by t6% In 2010: 
growth of price elastlclty codflclent from -0 05 to  -0 1 in 1995-2010 is a very 
substantla1 parameter for the projectlon lt bri~igs electrrclty demand down by 3 
percent, 

* non price promoted technical progress In improving energy efficrency 1s a very 
Important factor Absence of autonomous technical progress In energy efficiency 
wlll bring electricity demand up by 8 5 percent and heat demand up by 8 6 
percent, 
I€ electricity prices aye kept nt ths 1996 level, additional rlr~mnntl 2111 ~lcctrrclty 
will be about 1 bln kwh in 2010 

Table 22 Sensltrvrty Analysis of Ecoxlamc Deprc~sion Sccnarlo for North 
Caucasu~ 

1 1 2000 I 2005 1 2010 
Base assumptions 1 Electricity I 51122 5675d 61 778 1 
annual growth ~n 1995- 1 I I I 1 
Plus 1% of p c o n ~ m i c  

economic growth ln 1995 1 1 I I I 

13 heat - 
Electrlclty 

2010 
Mlxzus 1% of annual 

79187 
52337 

D heat 
Electrzcity 

- 
2010 -- 
Pnr €fir LL 11 L nS prlce 
eiastlclty is - O 1 slnce 

89718 1 W9:: 1 59694 

1995 
No autotlomous technical 

3 2 2 Krasnodar Kral 

81569 
49893 

D heat 
Elect1 1r1t3 

p? fig1 ( 111 ( fflclency by 
f i n d  consumption sectors 
Stable energv prlces of the 
1995 level 

In thc econolnrc depression scenarlo ele~triclty demand will grow by 21 percent 111 
2010 ~ibovi: the 1994 level, but it will stay below the 1990 level for all 16 years to 
come Electr~clty demancl f o r  the year 2000 1s est~rnated equal to 13,723 mln kwh,  
and In the year 2010 it wlll equal 16,360 mln kwh 

95070 I lO.Ol..," 1 5403 4 

D heat 
Electricity 

'I'he structure of electrlc~ty ilexrland by sectors will be more ol* les6 stable with n 
slsght growtll of the indurjtry share at the expense of residentla1 and ctamrnerc~al 
sectors (see Table 23) 

, ,  78897 
407L'J 

D heat- 

Electricity 
D heat 

8478 1 

77230 - ,  

53237 
87433.,, . 1 95264 
81067 I 66968 

82'iSO 

51198 
. 87828 

D870L 

5772 1 
90270 

106191 

62750 
--lo7484 
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A substantial part of electrlclty wlll be lrngorted in the rclglnn ~f tho present volume 
o f  electixclty gcl~elatlon 1s kept until 2010 About 7 bln kwh in 2000 and 10 bln 
kwh 111 2010 will be requlred ta cover the gap between the demand and present level 
of electrxczty gerterat~on 
nernr~lld projectran far cltsttlcl heat is shown 111 Tublc 14 It will grow by L l  fl 
percent in 1995 2010, and In 2010 it will be 17 percent below the 1890 level 
Higher rates of demand growth In the ~ndustrial sector will contribute to the 
growing share af thls sector rn the overall hcat consumption heal lieat generotlon 
capaciti~.: after proper rnndernlzntlon wlll be s u f f t n ~ n t  to cover heat dembnrl 

Sengitlvity annlys~s far this scenario (see Tfible 25) allows t o  make the fo l lawi~~g  
conclusmns 

lluotuations of economic growth rates by k1% brings along vanation of 
electrtcrty demand by k5% In 2010; 
prlce elastlcrty coefficient 1s a very substantial parameter for the project~on, 
non prlce promoted technical progress In lmprovlng energy efflclency is ti very  
I mportarlt fac.tor A b s ~ n r ~  of ~lutonomous technic ril progress in energy ofllclcncy 
wlll bring elertriclty demand up by 7 pelcent and beat demand up by 8 percent, 

r keeplng electnclty prices at the 1995 level. wrll brlng nddxtro~tal demand for 
electrlcrty by O 3 bln, k w h  in 2010 

3.3 Econom~c Revival Scenario 

3 3 1 General Assumgtrons 

Tlze secold scenarlo 1s based on much more optlrnistlc assurnptiuns Economy will 
revlve Rates of economio growth are proposled equal to -5 pelcent ln 1995, 7 
percent p t ~  ytAu~ 111 199002000 and 5 p ~ l ~ t r ~ l  per year thereaftez Tlus yrojectlon oy 
spirit la  closer to the economiu program of the Russian government tltled "Reforms 
and Development of Russia's Economy In 1995 1997", where as one opt~on GDP 
gzowth rntecj e q n ~ l  to Q 7 percent are considered for the year 1997 

Real energy prices in Krasnodar Kral in 2000 wlll approach the real level of energy 
prlces In Voscow Reglon Ir Aprll 1995 and alI subsldlea will be removed Therefore, 
prlceg llr 2000 will be ( ~ n  Aprrl 1995 prices, in brackets growth rate) 

* crude 011 770000 rubIe$/t (240"/0), 
gasol~ne 11 97000 rubles / t (235%), 

* natural gas for all sectors - 161X00 rubles per 1000 rn8 (233%), 
m electricity for ~ndustrral and other sectors - 250 rubles/kWh (2485). nnd 

300 rubles/kWh for resldentinl sector (1480%). 
hcat - 01000 rubltss/GCal fo r  all. sectorb (288% for lndustry and ld5UO/o for 
reslde~ttlal qector) 
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Table 26 Sens~tivity Arrallrya of Economic Depress~as for K~ar;rmoditr Krai 

jlus 1% of LLuliornrc 
I annual gxowth ln 1986- 

Thls scenarlo combines hlgh economic growth with relatively l o ~ v  prices and ~t w ~ l l  
d~1t.r I I I I ~ ~ L  Ihtb i lppr level oi  energy demand 

2010 
Mlnus 1% of annual 
economw gl uw tIi ~11 1995- 
-2010 
Coeffitlent of p r ~ o e  
eltist~clty I S  - 0 I slnce 
1995 
No autonomrro~~s technical 
progress ln effic~ency by 
f ~ n a l  cornsumption sectors 
Stable energy prlccs of thc 

3 8 2, North Caucasus 

Resulls ul elrttr ~crkyl and heat projections t o r  NC are presented in Tables 26 and 27 
Electrxclty cunsurnptio~~ in 2010 will reach 70,921 million kwh or 27 percent above 
the 1993 level. nud 12 percent above the 1990 level The last miXeetane will he 
reached after 2005 Thc structure of clcctrlcity consurnpt~on by sectors will evolve, 
but ~ndustnnl, sector (36Oh in 2010) wlll still dom~nate ovei the residentla1 and 

D heat 
Electricit 

Y 
D, heat . 

Electnc~ty 

D heat 
Electricrty 
D heat 

Electr~clty 

ccmmereiel sertor (28% /on 2010), fblloved by agriculture (14 .I%), and transport 
(7 3%) 

199b ILVL~. I , .D heat 

D t ~ t r ~ ~ t  h ~ n t  cnns~~mption In 2010 wlll be 35 percent above the 1993 level Heat 
demand in 2010 wllf be 10°4 above the 1090 level, Industrial heat demand is the 
major drivirig force for thls g r o ~ t h  - industr~al heat consurnptlon wlll grow by 63 
percent rn 1903 2010 In 2004 ~t wlll rcnch the 1990 l ~ v e l  Due t o  such dymam~c 
growth the sbarc of industma1 dlstnct heat consurnptlon in overall consumptzon wlll 
grow from 50 p e r c e ~ ~ t  in 1995 to 65 percent In 2000 and t o  50 percent in 2010 

19759 
13380 

18829 
13'288 

18799 
14125 
20028 

13656 

Sensit~vlty analysis d~splays vulnerabality of results to the malor assumptions made 
of this scenarln Based on these two scenax~os uncertainty of the future energy 
demand tor  the regLon wlll be covered and potentla1 for the future electrioity and 
heat markets by sectors wxll be estimated 

21457 

It IS important to ~ o t e  t h ~ t  sectoral model runs wlth hrgb rates of economlo growth 
brought 11s to the conclusion that h~gber rates of economic growth are accompanied 
by lower enprgy demsnd to economlc actlvrty coefficient Therefore, each perc~nt  af 
GDP growth rn economic revival scenarlo 1s accompan~ed by lower electrrcfty nnd 
brnt rlcmrind ~rnvcpth rnmpnr~rl fn fhr  rrnnomlr drprcqsicrn srenw1.l 

24206 1 20276 

23033 
14391 

20767 
14580 

21271 
15990 
13389 

15302 

,25194 
16615 

.. 

22489 
15907 

.-- 24133 - 
17566- 
25634 

16G73 



Table 26- -- 

I Parameter 

~ U n ~ t s  

I 1990 
1990 
1992 

YEARS 1993 
1995 
1995 
1996 
1997 
1998 
1999 
2000 
2000 
2001 
2002 
2003 
20104 
2005 
2005 
2010 
2010 

Industry f dgncul t 

lnsumptlon by Sectors Htgh - 
ELECTGCITY 
'Transpor 1 b s ~ d e n t  IFlndl [Own Use Tota.1 1 Index 
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Scnsitlvlty nnnlJ?sls ollnws t o  make the follovvlt~g conclusions (see Table 28) ' 

tluctuntions af economic growth rates by +I% wlll brlng varlatlon of electrrcrty 
demand by +B% in 2010, 
g~owtli af pnrr rliisticity ~ocff icrc~it  Lorn. - 06 to -0 1 In 1095 22100 wlll ledute 
electrlclty consumption by 8% , 
non-prlce promoted technrcd progress in improving energy efficiency 1s a vcry 
important fact07 Absonco of outonamous technical progress in energy efficiency 
w ~ l l  brrng cfectnclty and heat demand up by 9 percent, 
further 3% annual pnce growth after 2000 will bring electricity demand down by 
O 8 bln kwh, 0 

keeplng electricity prices at the 2000 level tigeti~lst the background of other prices 
i en1 ganwtll by 3% per year wlll bring additronal demand for elertnclty hy 1 S 
bln kwh ln 2010 

Table 28 8~nsitrvzty Analisys of Econornlc Revival Scenttrio for North Caucasus 

3.3 3 Krasnodar Kcaa 

Results ul electricity and heat prolect~ans for  Krasnodar Kral are presented rti 

Tables 29 and 30 Electrlcity corlsurnption In 2010 will reach 18,109 m~llran kwh or 
36 percent of the 1994 level and will be 4 percent above the 1990 level The last 
level will hn rp~rhpd after 2005 The structure of electrlc~ty consumption by sectors 
w ~ l l  ~'colve, hut  resrdential ~ ~ c t c r r  (36% An 2010) wlll still dominntr ovcr the 
~ndustrial qnctor (26% in 2510), followed by agriculture (13 3%), and transport 
(11 4% ) 

Base assurnptlons 

Plds 1% of economic 
I annual growth all  1995- 
2010 
Mlnus 1% oi annual 
economrL growth In 1095 
2010 

20041 ! BU(J 1 
64778 7081 3. Electricity 

D heat 
Electr~clCy 

D heat 
Electricity 

D heat 

104049 

1 2000 
55036 
896.83 
57236 

92206 
54871 

, 87630 

1 3 0 1 1  

54 117 

87865 
58344 
n W R 7  

55936 

89883 
55936 

SS88S -- 1 

Ccrr PI rc .~ r l~ l  01 ynce 1 Elec trlcity 

8 7994 

109656 
61770 

9880$ 
62992 

lOl0Sl 
09889 
112589 

63004 

1027% 
65062 

103148 

elasticity is - O l slnce 
1995 - 
No autonomous technical 
p~ogress rn ef?icxenrv by 
final consurnptror~ sectors 
R e d  energy price growth 
by 3% per year In 2001- 

Real energy prrre growth 
by 3% par year fo r  all k" energ ccarlrers w~th the 

jexwptLan of eleetric~.ty 

74923 

12Q06l 
67186 

107838 
6891iI 

11 1265 
'77103 
12411'10 

70087 

112528 
71368 

112024 I 

D he& 
Electr~cnty 
19 heat 

Electru,rty 

heat 
Electrrcity 

D heat 
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Faramete~ r In5ustr  y 97-r-CL l'_ HEAT T - a r s ~ o r  P e % ~ c e ? t  F,.ial Owl, USE Tcta? 
Consump t I cn 

I 

YEARS 

I 
I 
1 

'Jlilts 

I990 

- I nth x 

1 OA3Gca? f O A 3 G r a l  10 *3Gca- lO"3Gzdl 1UA3Gcal 10"LGcal 1 ,"3;cal ' 9'=100 - 

1512727 76993 7 0 4 2 0  308392 2 7 5 5 2 4 5  € 1 8 2 5  23400.70 145 19 
1990 
1993 

1994 
1995 
1995 
199 6 
1397 
1998 

1999 

2000 
200Q 

2001 
2002 
2003 
2004 
2005 

2 005 
2010  
201 0 

5 3  2 6  2 7 1  2 . 4 E  28 46  97 01 2 99 100 00 
10646.15 853 15 597.20 9600  00 22.29C.42 639 86 22920-28 117 17 
9006 2 9  767 R3 483.22 8660 1 4  19010 49 550 35  13560.84 100 00 
9350 55 837  74  500.1 i 9050 26 1973F-72 572 42 23311.14 1 0 3  84 

46 04 4 12 2.4 6 44 5 4  97-18 2 82  130.00 
9610.86 7 8 5  74  492-13 8608 88 19495.60 555 43 23063-03 102 '57 
9Q89-00  7 7 8  8 0  558.52 8407  -1 19482.44 570 82 23254-26 103 54 

10419 35 776 38 528.21 8331 - 8  20025-12 5 3 0  7 3  2 0 6 0 5 . 8 5  105  34 
10907 8 1  7 7 7  7 8  5 5 1  6 E  8757 € 0  20494 8 7  5 3 4  35  2-089.22 1 0 7  81 

, 
' 

1 1 1 5 3  58 3 3 8  17 578 61 3367-42 20887 7 3  635 75 2-493.53 109 98 
51.89 3 67 2 6 9  3 8  9 3  9; 13 2 8 2  f O O . 0 0  

11524 8 9  801 66 603 011 8507 66 21437 23 621 68 22058-88 112 77  
11965.67 815 4 7  670 29 8613 09 22024  53 638 71 22563 24 115 8 6  
12423 16 830 23 658 82 8725 3 3  2 2 5 3 7  7 4  654 4 9  23294.24 119 09 

. 12897 98 845 25 688 6 3  8 8 4 5  30  2327? 16 675.04 23952.20 122 4 5  
13390 78 860 5 2  719 80 8373 95 23945 06 E94.41 2 4639.46 I25 96 

54 3 5  3 49 2 92 36 L 2  g7 1 8  2 82 100 -00 
1 4 9 2 5  24 953 83 8 i 2  63  9384 06 2 6 0 7 5  76 7 5 6  20 26831 95 137 17 

55 52 3 5 5  3 0 3  34.97 97 18 2 82 200 00 4 
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I 
Rates oS growth. of dlstnct heat consumption are about the same - 34 percarlt l r z  

1993.2010 But heat demand even in Z O l O  wrll be lower than in 1990 Illdustrial 
heat demand 19 the major drlving force behlnd this growth - industrial heal 
oon~umption grows by 66 porocnt In 1904 2010 In 2010 it will practically remh thc 
1990 level Due t o  such dynamlc growth the share of lndustnal distr~ct heat 
consumptiun in overall consumptian wlll grow from 46 percent In 1996 to 54 percent 
ln 2000 and t o  56 percent in 2010 

Sensltlvity analysis fbr Kramodar Krai allows t o  make the follawrng c o n c l ~ ~ a i n n ~  ( s e ~  
Table 31) 

flurtuat~ons of economlc growth rates by -ti% will brrng varlatlon of electriolty 
dcmand by +5% in 2010, 
price elnstirsity coeff~cient 1s a very substantla1 parameter for the prajectlan; 
non-price promoted technical progress In improving energy efficienoy i s  n very 
xnporta~lt factor Absence of autonomous technical progress in energy efficiency 
wlll b11ng eIe~trrcity demand up by 7 percent and heat demand up by 8 percent, 
IUI tflc r prlct3 growth atter 2000 will provide a llm~ted effect o n  electriclly ur~il  
heat demand, 

r keeping electricity prlces at the 2000 level against the background of other prices 
real growth by 5% per year will bnng additionel demand for electricity for 0 3 
bln kwh zn 2010 

Table 31 Sensltlvlty Anal~sys of Econornrc Revxval Scenario 

Base assumptions 

Plus 1% of economic 
annual growth In 1995 
2010 ---- 
Mmus 1% of ennual 
eccsnonlic gl uw tll lri 1905- 
2010 
Coefficient of prrce 
elasticity lfi (1 1 fznca 
1995 
No nutonornous technical 
progress in efflcrency by 
final. consurnptloll sectors 
Rt 111 cnergy prlce growth 
by 3% per year In 2001 
2010 
Real energy prlcc growth 
by 3% per year for all 
energy carriers w ~ t h  the 

, exception of eleckric~ty 

Electr~city 
D heat 

~ l e c t r l c i t ~  

D heat 
Electricity 

I) heat 
Electric~ty 

D heat; 
Electricity 
D heat 

Elrrtt i r l ly  

D heat 
Electricity 

D heat 

2010 
18109 
26831 
18964 

- 

28257 
17315 

26508 
17432 

- 

26033 
19504 
29040 

17918 

26260 
18384 

26606 

2000 
14618 
21 494  
14793 

21988 
14253 

21015 

2005 
16582 
24693 
17263 

25842 
15917 

23518 
13999 

20933 
15071 
22257 

14619 

21494 
14519 

21494 

15958 

23977 
17710 
26472 

16374 

24350 
16839 

24440 
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Model slrnulntlon of future growth of elcctrlcity and heat demand 111 North Caucasus 
and Krasr~odar Krnl shows that electr~city demand wlll go up t o  49 7-58 3 bln kwh 
In North Ceucusus and t o  13 2-16 bllIlon kwh in Krnsnodar K r a ~  rn the year 2800 
and corresponcllngly to 58,4 - 77 1 bill1011 k w h  and 16 - 26 billion k w h  in 2010 
This rangb ui uncertainty allrlwfi room for uddli~nnal gener~tlon of  local electrlc 
powcr to su11st:tute imported electricity, rep la~e  obsolete fac~l~tics and sntlsfy 
growlng Cemand 

Wcut denlaud will grow up t o  76 9 93 9 mllll~)n Crcal in North Cnurnstis and 18 8 
22 3 rnilhon GCnl in Krasnodar Krai In the year 2000 and correspondingly Y1,C) 
124 2 mllllon Gcal and 22 5-29 Gcal m the year 2010 It wlll approach the 1990 
level 111 20041, In North Caucasus and in 2010 in Krasnodar Kral 

S u ~ h  relatively large range of the projections uncerta~nty results from the 
uncertuinty wiCIl the future econornir. development as well as from data shortage for 
the model cnltblatlon It seema that thzs range covers all tralectones, of future 
e l e~ tr~cr ly  uixd heat denzand evolution forcsccablc Ln North Caucasus and Krasllod~r 
ICrnr for the C O I ~ I ~ ~  I5 vonrfi 
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