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PREFACE
 

The work in this report is being carried out within the framework of the U.S. Emergency 
Energy Program for Eastern and Central Europe and the Baltic Republics under a Resource 
Management Associates of Madison, Inc. (RMA) contract with the U.S. Agency for 
International Development. RMA, as Prime Contractor to USAID, is currently 
implementing the Energy Pricing Reform Project and the Industrial Energy Efficiency 
Project in Romania, Czechoslovakia and Lithuania. The report is one of a series describing 
the activities, results and recommendations of the projects. 

'he report, entitled "Heat Tariffs" is one of a series of four papers written by Lithuanian 
subcuntractors. The study was done by Lithuanian energy analysts with limited guidance 
from the RMA. The authors are V. Miskinis, of the Lithuanian Energy Institute, R. Stonys 
and J. Ceponis, both of the Lithuanian State Power System. 

The report demonstrates that Lithuanian energy analysts are well on their way to 
understanding modern market methods of determining cost-based energy tariffs and 
assigning those cost to the appropriate customer classes. The report is an interesting 
analysis of the current structure and possible evolution of the Lithuanian district heating 
system tariffs and operation. 

This is a working document published informally by RMA. To present the results of the 
project with the least possible delay this report has not been prepared in accordance with 
procedures appropriate to our formally printed documents. The report was not edited and 
received only very light review by RMA. Comments were made on the first draft of the 
paper. RMA does not necessarily endorse the views expressed or the findings presented in 
the text. The document's subject matter warrants its distribution. 
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ABSTRACT 

HEAT TARIFFS 

by V. Minkinis, R. Stonys and J. Ceponis 
December, 1992 

The Lithuanian district heating system iscomposed of three heat distribution utilities, which 
generate heat in their own boilers, purchase heat from cogeneration power plants and 
distribute heat to individual end-users. Heat production costs are significantly different for 
each utility. In general the tariff receipts do not cover the utility's costs. Currently the 
major cost component is fuel (87 - 90% of total cost) followed by material costs (chemicals, 
water etc.). 

A new heat tariff design is proposed with the goal of stimulating efficient energy use. This 
cost-based tariff structure sends the appropriate cost signals ,o the consumer, provides 
capital for future investments, abolishes privileged tariffs (residential consume. are cross 
subsidized by the industrial sector) and equalizes the prices paid by individual district heat 
consumers. The proposed tariff structure has two components, a usage charge and a 
capacity charge (dependent on energy demand at the system's peak). Applying these 
principles, heat tariffs were calculated for Lithuania's district heating utilities, using costs 
from the first and second quarters of 1992. 

The authors recommend that the ownership of the heat distribution utilities be transferred 
from the state to local municipalities. They also recommend that subsidized thermal tariffs 
to residential consumers be eliminated and that all thermal tariffs be based on a two 
component system considering variable charges (primarily purchased energy) and fixed 
charges. This tariff system could be elaborated by considering additional factors, Fuch as 
use of low-temperature heat. The lack of metering and control devices is the principle 
barrier to the adoption of cost-based tariffs. Finally, if continued residential subsidies are 
necessary for an interim period, as cost based-based tariffs are adopted, they should be paid 
directly to households, allowing the district heating system to adopt cost-based tariffs. This 
will encourage market behavior by consumers. 



ERRATA
 

General: 

1. Talonas and rubles are used interchangeably in the text of the report. Lithuanian 
currency was officially changed from the ruble to the talonas on October 1, 1992. In 
December 1992 the (selling) exchange rates in Lithaania were 284.2 rubles/ US$ and 0.8 
talonas/ruble. 

Table Specific: 

Table(s) 
1-3, 5 & 6 

Comment(s) 
Two columns of data are presented for each of the district heating 
utilities (tables 1,2 and 3) and for each scenario (tables 5 and 6). The 
first column contains the prod.-tion and distribution costs in rubles 
(probably 106 rubles) the second column is the cost in rubles/Gcal of 
thermal energy produced. The middle portion of each table shows the 
costs structure (in %). 

1 and 2 The cost structure presented in the lower portions of columns 3 and 5 
of both tables are incorrect. 

5 The table shows three scenarios which exhibit the cost dependence on 
the share of natural gas being consumed. In columns 1 and 2, 90% of 
the fuel consumed is natural gas, in columns 3 and 4 to 70%, and in 
columns 5 and 6 15%. 

6 The table shows three scenarios with varying natural gas shares (80, 65 
and 75%) and which bring depreciation charges, wages, social insurance 
costs etc. closer in line with western norms. 
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Beat production costs in#he district heating utilities. I-11[ quarter 
of 192
 

Paneve:Fs Panevezys

Kiaipeda Klaip. Vilnius Vilnius Kaunas Kaunas 


621.52 cost
698.78 cost 330.51 cost

Energy prod.and 585.00 cost 


rb/Gcal rb/Gcal

distribution costs 	 rb/Gcai rb/GcaI 


88.18 450.60 391.33
184.07 190.46
457.42 408.41 526.43
incl.fuel 

19.28 6.74 11.38 5.27 9.24 8.03
 

depreciation 10.35 9.24 

16.16 49.48 22.9t 41.78 36.33


41.59 37.13 46.22
wages 
 7.34 12.53 10.90

12.58 11.23 16.85 5.89 15.85
social insurance 


.17 .08 1.09 .95
 
enviroun.costs 1.47 1.31 .29 .10 


.00 .30 .00 12.36 10.75
 
interest on :cedit 10,85 9.69 .00 	

1.1
2.54 .89 3.17 1.34 .
 
taxes for roads 3.25 2.30 


.00 	 .24 ..IY
 
taxes to banks .19 .17 .00 	 .51 


30.01 25.54 3.4E 79.53
47.30 	 42.23 85.83 55.17 

.00 .00 1.36 .48 3.41 1.58 .86 .75
materials 


other 

.00 .00 765.59 495.51 855.20 492.29
Purchased enerr 


512.30 1,185.71 549.04 621.52 541.72
 
Total with purch.en. 585.00 524.38 	 1,464.37 


78.48 211.34
237.00
iel consuip.,th.t c.e 204.16 

i.271.20


Kuergy sold to 1,224.80 3,160.40 2,407.50 


network. th.Gcal
 
2,159.60 1,147.30


Useful heat, th.Gcal 1,115.60 	 2,858.40 

1,545.06 1,737.19
incl.porch.en. 


Structure of cost 
 % % % % % %
 

78.19 78.19 35.95 75.34 16.06 57.63 72.50 72.50
 
fuel 


1.77 1.77 1.32 2.76 .96 3.44 1.49 1.49
 
depreciation 


4.17 14.97 6.72 6.72
 
vages 	 7.11 7.11 3.16 6.61 


2.15 2.41 1.34 4.30 2.02 2.02
 
social insurance 2.15 1.15 


.05 	 .18
.25 .25 .02 .04 .01 	 .18

environu.costs 


.00 	 .00
interest on credit 1.85 1.85 .00 	 .0 1.99 1.99
 
.36 1.20 .26 .26 

taxes for roads .56 .56 .17 	 .33 

.00 	 .04 .15 .10 .00
 

taxes to banks .03 .03 	 .00 
4.65 16.69 14.72 !4.12
5.86 12.28
8.09 8.09
materials 


.19 .29 1.03 .14 .i4

other 	 .00 .00 .09 


72.13 ­52.28 ­.00 ­purchased energy 

99.99 99.96 100.02


Total cost 100.00 100.00 H0.O% 99.98 100.02 

50.85 25.Z


Profit 	 28.36 79.90 

Tariff, rb/Gcal 549.80 549.80 540.26 540.26 572.59 572.59 56i.79 563.79
 

Two coponent tariff:
 
Tariff, rb/Gcal 410.02 363.45 420.79 392.7
 

316.52
Tariff, th.rb/Gcal/b 272.62 350.97 280.19 

457.42 457.42 526.43 1,038.88 190.46 908.74 450.60 450.60


Variable costs 

172.35 140.05 276.97 170.2 170.32


Constant costs 127.58 127.58 425.49 

Power, Gecal/h 572.00 	 1,440.00 1,170.00 620.10
 

39.81 363.00 2,500.00
Heavy fuel oil, rb/t 1,944.00 

Natural gas, rb/tb.a3 3,447.00 	 2,558.00 2,851.00 2,680.90
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Ta~iq z 

Heat production costs inthe district heating utilities, 1-II! quarter of. 1992
 

Alytus AIMSu Siauliai Slauliai Netwutil. getv.util. 

Energy prod. and 
distribution costs 

incl.fuel 
depreciation 
wages 
social insurance 
environu.costs 
interest on credit 
taxes for roads 
taxes to banks 
Baterials 
other 

Purchased energy 

658.53 

498.08 
7.40 
44.70 
14.82 
1.05 

15.39 
3.01 
.50 

71.88 
1.72 

cost 
rb/Gcal 
389.13 
5.78 

34.92 
11.58 

.82 
12.02 
2.35 
.39 

56.16 
134 

393.02 

21.78 
6.71 
38.11 
11.58 

.91 
6.37 
2.99 
.09 

54.27 
1.21 

410.04 

cost 
rbl/cal 

179.32 
4.44 
25.24 
7.67 
.60 

4.22 
1.98 
.06 

35.94 
.80 

581.60 

3,237.36 

2,393.77 
64.36 

261.88 
84.21 
4.97 
44.6 
17.36 
1.30 

406.00 
8.55 

2,030.82 

cost 
rb/Gcal 
237.48 

6.38 
25.98 
8.35 
.49 

4.46 
.72 
Az 

40.28 
.85 

506.54 

Total with purch.en. 
Fuel consuip.,th.c.e. 
Energy sold to 

658.53 
227.01 

1,369.60 

513.63 803.06 
136.21 

1,595.80 

530.70 5,318.18 
1,097.65 

11,029.30 

527.80 

networi, th.Gcal 
Useful heat, th.Gcal 

incl.purch.en. 
Structure of cost 

1,282.10 

% 

1,513.20 
705.02 

% 

10,076.20 
4,00?.18 

% 

fuel 75.64 75.64 33.72 68.90 45.01 72.82 

depreciatios 
wages 
social insurance 

1.12 
6.79 
2.25 

1.12 
6.79 
2.25 

.84 
4.75 
1.44 

1.71 
9.70 
2.95 

1.21 
4.92 
1.58 

1.96 
7.97 
2.56 

envlrono.costs .16 .16 .11 .23 .09 .15 

interest on credit 2.34 2.34 .79 1.62 .85 1.37 

taxes for roads .46 .46 .37 .02 .33 .53 

taxes to banks .08 .08 .01 13.31 .02 .04 

materials 10.92 .10.22 6.76 13.81 7.63 12.35 

other .26 .26 .15 .31 .16 .26 

purchased eaergy 
Total costs 100.02 100.02 

51.06 
100.00 100.00 

38.19 
99.99 100.01 

Profit 20.28 32.82 241.31 
Tariff, rb/Gcal 529.45 529.45 552.39 552.39 551.74 551.74 

Two component tariff 
Tariff, rb/Gcal 
Tariffjlrb/Gcal/h 
Variable costs 

388.49 
305.29 
498.08 498.08 

404.71 
335.56 
270.78 612.40 

393.61 
224.29 

2,393.77 3,966.11 
Constant costs 160.45 160.45 122.24 190.66 893.59 1,352.07 
Power, Gcal/h 
Heavy fuel oil, rb/t 
Natural gas, rb/th.m3 

592.90 
2,275.00 
3,110.00 

666.00 
1,649.00 
2,384.00 

5,060.00 
2,117.00 
2,861.00 
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7abie 3
 
Heat product. costs inthe district heating util.. 1-111 quarter of 1392
 

P.station P.station Netw.util. Netv.util. Total Total
 
Knerw prod. and
 
distribution costs 1,852.70 cost 3,287.36 cost 5,140.06 cost
 

rb/Geal rb/Gcal rb/Gcal
 
393.61
incl.fuel 1,572.34 392.10 2,393.77 394.55 3,966.09 


depreciation 23.71 5.91 64.36 10.61 88.07 8.74
 
vases 91.70 22.87 261.88 43.16 353.58 35.09
 
social insurance 27.86 6.95 84.21 
 13.88 112.07 11.12
 
environa.costs 3.27 .82 4.97 .82 8.24 .82
 
interest on credit 23.20 7.03 44.96 7.41 73.16 7.25
 
taxes for roads .00 .00 17.36 2.86 17.36 1.712
 
taxes to banks .10 .02 1.30 .21 1.40 .14
 

50.42
naterials 102.08 25.46 406.00 66.92 508.08 

1.19
other 3.45 .86 8.55 1.41 12.01 


Purchased energy .00 .00 .00
 

Total with purcb.en. 1,852.70 462.11 3,287.36 541.84 1J4 96 510.12
 
fuel consup.,th.c.e. 750.25 1,097.65 1,846.16
 
Inergy sold to 4,388.41 6,640.89 11,029.30
 
network, th.Gcal
 

Useful beat, th.Gcal 4,309.18 6,067.02 10,076.20
 
incl.purch.en. .00
 

Structure of cost % %
 
fuel 84.87 84.87 72.82 72.82 77.16
 
depreciation 1.28 1.28 1.31 1.96 1.71
 
wages 4.95 4.95 7.97 7.97 6.88
 
social insurance 1.50 1.50 2.56 2.56 2.18
 
environ.costs .18 .18 .15 .15 .16
 
interest on credit 1.52 1.52 1.37 1.37 1.42
 
taxes for roads .00 .00 .53 .53 .34
 
taxes to banks .01 .01 .04 .04 .03
 
zaterials 5.51 5.51 12.35 12.35 9.88
 

.26 .23
other .19 .19 .26 


purchased energy .00
 
Total costs 100.01 100.01 100.01 100.01 99.99
 
Profit 64.96 241.31 241.3!
 
Tariff, rb/Goal 478.32 478.32 581.62 581.62 534.07
 
TIwo
conponent tariff
 

Tariff, rb/Gcal 392.18 394.55 393.61
 
7ariffUrb/Gcal/h 171.52 398.35 243.37
 
Variable costs 1,572.34 1,572.34 2,393.77 2,393.77 3,966.09
 
Constant costs 280.36 280.36 393.59 893.59 1.173.97
 
Power. Gcal/h 2,013.30 2,849.00 5,815.30
 
Heavy fuel oil, rb/t 2,210.78 2,117.00 2,164.80
 
Natural gas, rb/tb.u3 2,842.86 2,861.00 2,850.96
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http:2,861.00
http:2,842.86
http:rb/tb.u3
http:2,164.80
http:2,117.00
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http:1,572.34
http:5,140.06
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Heat tariffs, IV quater cf 199w2 

Tar iff !Energy TotaI 

Consumers tal 
Mcal/h 

tal /C2al Tcal i 
mi1 

nnICe 
. tal. 

1. Residential 7300 1 490 447 

n - '. 

simple tariff 2500 ' -

r wo-comporient [ariftf 

aDenergy 8400 1564 13138 

b)capacity 32 161 

Total 4578 3114 14256 

Total costs 1425.6 mln. tal. 

incl. fuel 12197 mn. tal. 

Prices of fuel 

Natural gas 23080 tal./th.m3 

Heavy fuel oil 33760 tal.-t 

•,

1 

it
 



Table 5
 

Heat product. costs inthe district heating utilities. IVquarter of 992
 

Total Total Total Total Total Total 

Energy prod. and 
distribution costs 14,236.89 cost 15,227.56 cost 18,431.56 cost 

tal/Gcal tal/Gcal tal/Gcal
 
4,009.67 4,322.65 5,351.55
inci.fuel 12,470.06 13,460.73 16,664.73 


47.14 146.78 47.14
depreciation 146.78 47.20 146.78 

wages 471.44 151.59 471.44 151.39 471.44 151.39
 

149.43 48.05 149.43 47.99 149.43 47.99
social insurance 

2.65 2.65
environn.costs 8.24 8.24 8.24 2.65
 

39.21 39.16 121.33 39.16
interest on credit 121.93 121.93 

taxes for roads 17.36 5.58 17.36 5.57 17.36 5.57
 

taxes to banks 1.40 .45 1.40 .45 1.40 .45
 
846.80 272.28 846.80 271.93 846.80 271.33
mterlals 


1.11 1.11 1.11other 3.45 3.45 3.45 

.00 .00 .00
Purchased energy 


Total with purch.en. 14,236.89 4,571.90 15,227.56 4,890.03 18,431.56 5,918.93
 
513.81 513.81
Fuel consump.,th.c.e. 513.81 

Energy sold to 3,408.55 3,408.55 3,408.55 
netuork, th.Gcal 

Useful heat, th.Gcal 3,114.00 3,114.00 3,114.00 

incl.purch.en. .00 
% % %
Structure of cost 


fuel 87.59 87.59 88.40 88.40 90.41
 
depreciation 1.03 1.03 .96 .96 .80
 

3.31 3.31 3.10 3.10 2.56
wages 

social insurance 1.05 1.05 .98 .98 .81 

.06 .05 .04
environa.costs .06 .05 

interest on credit .86 .86 .80 .80 .66
 

.12 .12 .11 .11 .09
taxes for roads 

taxes to banks .01 .01 .01 .01 .01
 
saterials 5.95 5.95 5.56 5.56 4.59
 
other .02 .02 .02 .02 .02
 
purchased energy .00
 

Total costs 100.00 100.00 99.99 99.99 99.99
 
Profit 241.31 241.31 241.31
 
Tariff, talon./Gcal 4,649.39 4,649.39 4,967.52 4,967.52 5,996.43
 

Two cosponent tariff
 
Tariff. talonas/Gcal 4,004.52 4,322.65 5,351.55
 
Tariff,th.tal./Gcal/b 396.87 396.87 396.87
 
Variable costs 12,470.06 12,470.06 13,460.73 13,460.73 16,664.73
 
Constant costs 1,766.83 1,766.83 1,766.83 1,766.83 1,766.83
 
Capacity, Gcal/h 5,060.00 5,060.00 5,060.00
 
Heavy fuel oil, 6/t 33,760.00 33,760.00 33,760.00
 
Natural gas, W/th.3 23,080.00 23,080.00 23,080.00
 
Chare of nat.gas 90% 70% 15%
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http:3,408.55
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http:18,431.56
http:4,890.03
http:15,227.56
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http:4,009.67
http:18,431.56
http:15,227.56
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"c-a! ":a. "a2 a~Tta a. "a" 
-nery :rcc. anc 
-is:riuzion costs 79,-110.24 cast 00,543.64 :ost :37,37.. :asr

ta.I/cai talcai taL/'.=ai 

mnc:.uei 71,39.14 73660.2: 4'7.56 ',795.2
7,.02.24 72.827.59 
ceareciaticn 74.00 47.63 ,467.80 ?6.57 'S6.500. } 1,GS5. 57 
wages 2,626.00 172.89 7,V-5.00 464.80 17,;A""0
 

acial insurance 769.00 51.91 2,235.00 147.04 750.00 
.r.vcrm.n.c:sts 710.010 7O. K 5.00 5.!9 ,:21. 

:axes -cr rlacs 1s.10 3.22 .­0... ::. 
:xes -o,anxs *5.N 5.59 75. 0 1.?. 20... 
-,,r:KS !, I .C %. 2,100.00 79.25 ,5 0.00.. . 
ot~er 6.50 .43 750.00 -?. I 2,7.0 . 

-­ ciasea energy .00 .CO' 20 

"htal ' urch.en. 79,030.84 5,19.40 100,545.64 6,614.24 '32 Z87.59 S.709.7: 
:.. consum., th.c. e. 2,538.40 2,538.40 ,8, -0 

-negy sold to 16,637.80 16,637.80 6.637..20 
network, th. CLa 

Usefui heat, th.-3cal 15,200.00 15,200 :5,200.00 
;ncl.urcm.-n. .00 

Structure of cost % 7 1 7 7 
:uel 90.01 90.01 74.79 74.79 55.06 

ceorciation .92 .92 1.46 1.46 2.46 
aces . .33 7.03 7.03 :Z.14 

scial insurance -.00 1.00 2.22 2.22 3.59 
environm.costs .40 .40 .08 .08 .85 
.ners: on crecc .1. .5. . 
;-axes -cr roads .16 .!6 .35 .5 1.32 
:anes ta fanKs .1. .1 ,07 .07 

3ar-a.-s3.56 2.03 2... . 
.21 .01 .75 .75 2.0 

:.:rchased enery .00 
otai costs 100.0" :00.0: 99.99 99.99 :00,0 

:.;T. 0 2.12$. 00 .540..' 
"arP:", ta'Xn.iSca' 5,258.3i 5,250.31 6,774.06 6.774.06 3,942.60 

:o_-=onenz tat.,:
 
"ar-f, talonas/3ca. 4,630.2 
 4,947.56 4,7q5-24 
- . .-.... . .21:.0 5,724.29ar al.iGca'/h 12,997.94
 
;ariabie casts 7:,:39.Z4 7:,!39.34 73,202.24 75,.024 72,S87.59
 
"nstan. c:ss 7,91.50 7,391.50 25,342.80 25,342.80 59,500.0
 

aaac::y,~'11 1c/"50. :caa0oo'Eoo 
.- i2:-)0., 00.>)-eava :e: a*- 00 5.200.0 35, 

atw-,.3 26,:50.00 26,350. 0gas,:a:'n3 Z6,50.00 

"hare -ia:.gas 0% .5% 757
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Tariff's dependence upon share of gas
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