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Preface

4

This report was prepared as part of a research project in the framework
of the European Communities' (EC} Actlon for Cooperation in the Field of
Economics (ACE). It represents the joint effort of researchers from
several countries participating in a research network consisting of the
Centre for European Studies, 5ofia, Bulgaria, the University of Aber-
deen, Aberdeen, United Kingdom, the Wetherlands Economic Institute,
Rotterdam, Netherlands, and the Kiel Institute of World Economics, Kiel,
Germany ({project coordinator}. The heading of the ACE project was
"Structural Change in the Bulgarlian Energy Sector. Energy and Environ.
mental Policy Options for Bulgaria and Opportunities for Cooperation
with the EC.™ The following eccnomists beleonged te the team: Dr. Lud-
mille Dudowa, Dr. Ingrid Shikova, Dr. Marpueritz Shivergeva, Dr. Georgi
Tzekin (Sofia), Prof. Alexander Kemp {Aberdeen), Dr. Jan Hocgland (Rot-
terdam), and Dr. Federico Foders (Kiel).

The aim of the report is to analyse the Bulgarian energy sector and to
derive sound policy options for a thorough energy reform in this coun-
try. In doing se, the study contributes to the policy-criented economic
analysis of the ongoing process of transformation of the Bulgarian eco-
nomy and the role of this country in the international division of la-

bour in the post-CHMEA era.

This report would not have been possible without the strong support of
Bulgarian government officisls involved in the energy sector, who parti-
cipated in many discussions and gave the research tesm access to hither-
to unpublished data and other relevant information. Thanks sre due par-
ticularly to the Committee of Energy. We are slso indebted to the Com-
mittee of Geology and Mineral Resources, the Agency for Privatisation,

the National Electricity Company, and Energoproekt.

Kiel, April 1993
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Executive Summary

Bulgaria is a small, lower-middle-income country of Eastern Europe
undergoing economic¢ transiticn from central planning to & market eco-
nomy. On both the macre and the microeconomic levels the country cur-
rently faces significant disequilibria. The energy secter is among the
sectors of the Bulparian economy which were worst hit by these develop-
ments. Bulgarie is scarcely endowed with energy resources and tradi-
tionally resorts to foreign trade in order to satisfy a major share of
her demand for energy. As a member country of the former CMEA, the coun-
try purgued an enerpy-intensive strategy of industrialisation during the
period 1946 - 1989 and became highly dependent on energy imports from
meinly one source, the former USSR. The recent collapse of the CMEA end
the rearrangement of the economic relations of the former USSR disrupted
Bulgarian imports of primary energy, thereby creating serious chortages

of fuels in the country.

Bulgaria makes use of a rather diversified basket of primary and final
energy. The domestic conversion of primary into final energy is severely
hampered by operational problems arising from beoth the use of deficient
and obsolete equipment and shortages of fuel. Although nominal installed
capacity for the preduction of electricity exceeds demand by far, power
plants are unable to maintain high utilisation rates and to meet peak
demand. In contrast to the supply side, the demand side of the energy
market is biased towards oll preducts, which sccount for slmost half of
total energy consumption. Major consumers of energy are industry (parti-
cularly chemicals and iron amd steel) and households. Furthermore, the
low level of energy efficiency, the fuel mix and the high level of ener-

gy consumption have an adverse impact on the environment.

The current stetus of the energy sector can be associated with a policy
that over & period of several decades favoured cheap energy and totally
neglected investment in safety and environmental protection. Subsidised
energy encouraged energy use and lead to the emergence of an economic
structure domirated by energy-intensive technologies, In addition, ener-

gy prices that did not reflect actual supply costs (domestic or inter-
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national) centributed to the accumuletion of debt by the energy com-
panies. Since the structure of consumer prices for energy favoured
households, instead of big users, the former enjoyed the major benefics

from energy policy.

Although one would have expected a hiphly centralised organisation of
the energy secter for systemic reasens, Bulgaria®s public institurions
and companies involved in the sector are rather decentrelised. There is
neither an energy ministry nor any other ministry with the power te de-
sign, implement and monitor energy policy; rather, the responsibility
for energy matters is widely scattered. This.is probably the reason for
the current lack of a coherent energy policy in Bulgarie. The instru-
ments of energy policy, iocluding regulsted prices, texes and tariffs,
are not employed to achieve energy or envircnmental policy goals. Alsgi
a consistent policy for the participation of foreign companies in the
energy sector is not in sight, Moreover, existing plans to privatise
government-owned companies do not yet extend to the energy sector. The
same applies to the new legal-institutional framework which does not in-

clude laws governing production, transmission and consumption of energy,

Actions recommended in this report include (i) the design of a con-
sistent energy strategy for Bulgaria, (ii) the centralisation of res.
ponsibility for energy policy, (iii) the creation of & comprehensive
legal-instituticnal framework, and (iv) the privatisation of the energy
gsector. Energy policy should liberalise prices, tax consumption and pol-
lution, gnd create incentjves for a close cooperation with EC member
countries. Given the close relationship between energy reform and the
trensformation process, to be effective, emergy policy instruments call
for an economic getting virtually free of major micre and macroeconomic

disequilibria.



I. Introduction

The governments of Central and Eastern Europe embarking on a transfor-
mation of their centrally-planned economies into merket eccnomies have
already in an early stage been aware of the close interdependence bet-
ween energy sector reforms and the general transformation process. Cen-
tralised decision-making om enerpy supply and allocation had been the
cornerstone of central planning: abundant and chesp energy had been as-
sumed to be the most important ingredient of economic growth after capi-
tal, Govermment investment in the energy sector had been given top pri-
ority. This growth pclicy resulted in an economy with both high energy
and high capital intensities. With such & legacy of the past, energy
sector reform can be said to constitute a necessary condition in the
transition from a centrally.pleimed to a market economy.

Decades of chezp energy have lead to m series of domestic and regiona‘l
distortions. Besides an energy-intensive industrisl structure, domestic
distortions include a lack of investment in energy-saving technologies,
in the development of alternative (depletable and nc_m-depletable) fuels,
and in environmental protectien (including nuclesr safety). On a re-
glonel level, the dependency of the former CMEA member countries regard-
ing energy imports from mainly one source, the former USSR, developed
into a serious threat for sustained energy-intensive economic growth in
those countries. The mounting gap between regional energy supply and
consumption contributed to the exhaustion of this resource-wasting model
of growth in the 1980s; the systemic limits to the supply of conven-
tional fuels could not be effectively compensated for by turning te the
nuclear option.‘Since the {MEA member countries exchanged an important
part of their natiocnal product for energy (and other) imports from the
former USSR, the scope for a repional diversificstion of energy imports
« which would have called for a diversification of exports towards hard

currency regiens - was generally very small,

With the CMEA dissolved at the turn of the decade, the burden of adjust-
ment in the energy sector had to be borne since then not by the Russian

Federation and some other energy-rich CIS member states, but primarily



by the energy-poor, former CMEA member countries. Not seurprisingly,
energy sector reform has been put high on the economic policy agenda for
the 19905 in the energy-importing countries of Central and Eastern
Burope. However, since the degree of distortion, the fuel mix, the eco-
nomic structure and the status of the transformation process differ subl
stantially across countries, the exact design and sequencing of the
policy and instruments needed in the framework of s thorough energy re-
form should be tsilored to the very specific conditions prevailing in
egach country. This study sets out vo analyse the Bulgarian case, in &n
attempt to derive sound policy proposals for a country severely hit by

the rearrangement of regional enerpgy trade by the former USSR.

A word on the quality and svailability of Bulgarian economic statistics
should be in order here. While cfficial Bulgarian statistics for the
14705 and 1980s are generally unreliable, recent statistics are, in
part, not avajlable, following the reorganisation of the Central Statis-
tical Office. In this study we therefore draw heavily on such sources as
unpublished reports prepared by the World Bank, PlanEcon's Reports on
Developments in the Economies of the Sovier Union and Eastern Europe,
and the US Central Intelligence Agency's Handbook of Economic Statis-
tics, as far as general statistics sare concerned. In those cases in
which estimates from zlternative sources differ we offer our owm esti-’
mates. In contrast to general economic statistics, energy sector statis-
tics from Bulgerien sources, in particular from the Bulgarian Committee
of Energy. seem to reflect actual developments in the energy field; re-
maining gaps were filled in this report resorting to PlanEcon's Quarter-
Ly Energy Report, a recent unpublished sector study by the World Bank

and other published material.
I11. Econemic Background and Outlook

1. Growth Performance

According to standard economic indicators, Bulgaria is currently ex-

periencing a deep recession. Industrial production in the first four



months of 1992 fell by about 20 per cent compared to the same period of
1991 and by about 535 per cent as compared to 1990. On average, consumer
prices increased by some 5 per cent per month during the period April
1981 - April 1992; at the end of April 1992, almost half a milliom per-
sons were unemployed (i2? per cent of the labour force) (PlanEcon Report
1992), Due to recession-cum-inflation, Bulgarim's per capita income is
expected to face a dramatic drep in 1992, Following the World Bank’s
classification, Bulgaria belongs to the group of countries with a lower-
middle income, specifically to the subgroup with a per capita income
egtimate for 1990 in the vanpe of US § 2060 {Algeria) and US § 2370 (Ar-
gentinaj); the estimate for Bulgardia is US § 2250, which is higher than
Poland's (US § 1690) and Romania's (US § 1640) and amounts to no more
than 1 per cent of the per capita income of the ¥S at current exchanpge
rates {World Bank 1992 b).

The deterioration of Bulparia‘’s seconoemic performance is not & recent
phenomenor:. During the 44 years of communist rule (19456 - 1989) this
formerly agricultural couﬁtry showed s fest pace of industrialisation
end, et first, achieved average rates of annual growth of real GPP of
almost 6 per cent per year in the 1950s and 1960s. Thereafter, however,
growth slowed down to half this rate in the 19705 and to less than 1 per
cent pat yeat in the 1980s (Table 1). Thus, the current recession cannot
be blamed on either the domestic transformation process or the disinte-
gration of the CMEA alone. Since economic growth was driven primarily by
an expansion of industry, particularly of heavy industry, plausible
hypotheses explaining Bulparia's adverse development after 1970 are that
import substitution in Bulgaria had already reasched its limits in the
late 19605, and that neither the existing division of labour within the
CMEA nor the rate and quselity of technical progress achieved in the USSR
(the region’s technolegical leader) offered new possibilities for indus-
trial growth in Bulgaria. As a smell, resource-poer country with a popu-
lation of 8.8 millien, exports constituted a necessary outlet For Bul-
garia’'s industry. Continued export expansion was constrained on the cne
hand by a diminished absorption capacity of CMEA member countries for
Bullgarian experts, dus to the fact that this country had begun to run an

increasing trade surplus with CMEA member countries in the 1980s. On the



Table 1 - Real Gross Domestic Product Growth in Central and Eastern
Burope 1961-1991 (per cent)

Country 1961-10% 1971-80%  1931-892 1990° 1991°
Bulgaria 5.8 2.8 0.8 -11.8 26,4
Czechoslovakia 2.9 2.8 1.4 -2.9 -16.0
Hungary 1.4 2.6 0.8 -5.7 -6.5
Poland 4.2 3.6 0.5 -8.9 -T.0
Romania 5.2 5.3 -¢.1 -10.8 -12.2
Average® 4.3 3.4 0.7 -8.,0 -13.6
a Average annual rates; - b annual changes; - ¢ unweighted.

Source: 1961-80: Central Intelligence Agency [199b]: - 1981-91 (excl.
Bulgaria 1990/91): PlanEcon Report [1991, 19%2); - Bulgaria
1990, 1991: World Bank [1992a}.

other hand, an increasing deficit with Western countries indicated that
Bulgarian producks were lcosing competitiveness in the West. All in all,
external limits to a further expansion of domespic industrial production
along traditional lines seem to have contributed to the slowdown in eco-
nomi¢ growth. For systemic reasons, this development could not have been
halted apd reversed by policies encouraging domestic strugtural change
and peinting towards a way out from the Soviet technology krap. The dis-
integration of the CHMEA conly worsened the situation,

A glance at the growth performance of Central and Eastern Eurcpeamn coun-
tries (Table 1} reveals that in recent decades Bulgaria not only ex-
perienced rates which were much lower than her own historical recorqé
but also lower than the rates achieved by other countries in the regidﬁﬂ
Having lead regional economic growth in the 1960s, Bulgaria suffered the
severest slowdown thereafter as well as a contraction of real GDP inm
1990 and 1991 that has hithertc gone unmatched in the region. '

2. The Structure of the Bulgarian Economy

before World War II, qgriculture was Bulgaria's main ecomomic activity,



providing almost 65 per cent of total output. The country’'s comparative
advantage was founded on its continental climate and fertile soil. Im-

dustry provided only 15 per cent of total cutput. As can be seen from

' Table 2, the importance of both sectors almost reversed between 1939 and

. 1964, Interestingly, agriculture resched its lowest share in 198% end

started to recover apain immediately after the transformation process
was initiated. The share of industry increased continuously until 1987

and deciined thereafter. Thus, Bulgaris’s economic structure resembles

+guite well the pattern observed in other former CMEA member countries,

in which a disproportionately big industrial sector dominates the eco-

. nomy. Compared to other lower-middie-income countries, as Algeria, Ma-

- laysia and Argentina, which, as Bulgaria, pursued an industrialisatien

strategy based on a forced realiocation of production factors away from
agriculture towards industry, Bulgaria’s industrial sector alsoc seems to
be oversized. On the other hand, Bulgaria's services sector appears to
be much smaller than the one typical for a lower-middle-income market

eConomy .

Table Z - Economic 5tructure of Bulgariaa 1539 - 1999

Year Agricultureb Industryc Construction Tfansportd Trade Other

1939 65.0 15.0 5.0% 5.0% 10.8° 3.0
1965 29.0 49.0 8.0 4.0 8.0 2.0
1980 15.0 51.0 9.0 8.0 10.0 3.0
1985 13.3 59,9 9.9 7.6 5.9 2.4
1937 12.6 69.6 9.6 7.6 7.5 2.1
1988 12.1 60.4 9.8 8.3 7.3 2.1
1989 11.5 58.9 9.8 8.9 8.7 2.2
1990 14.2 56.8 9.1 9.1 2.0 1.8

qcontribution to the Net Mat rial Product; - bincludes forestry; - ®in-
tludes mining and energy: - includes cotwmnications; - own estimates.)

Source: Economist Intelligence Unit (b) [1291); - Economist Intellipence
Unit (&) {15%92); - own estimates.



Bulgeris's industry structure is heavily blased towsrds basic, materjsal-
Intensive industries, &s chemicals snd petrochemicale, metallurgy, ma-
chine building and electrical engineering (Table Al), snother systemic
heritage. This notwithstanding, food processing still contributes about
a8 gquarter of total industrial output - much more than in eny other for-
mer CHMEA membet country. In this respect, Bulgeria’s economy is verf
similar to other lower-middle-income countries. another systemic feature
influpncing the structure of manufacturing is the relatively unimportant
production of dursble consumer goods and of capital goods for the pro-

duction of durable consumer goods in this country.

Imbalances in the economic structure can also be observed in the geo-
graphical pattern of production. Industrial plants are generally concen-
trated in urban aress, where the centralised administration of economic
activity took place. Migration from the countryside to the cities in the’
wake of the already mentioned discrimination against agriculture was a
necessary component of Bulgaria's model of industrial development. Ex-
cessive geographic concentration of material-intensive production lead
to negative externalities in terms of environmentel damage and a waste-

ful use of the country’s very limited water resources. .
3. The Pattern of Foreign Trade

Foreign trade plays a key role in the Bulgarian economy. Current esti-
mates put exports plus imports as a share of Bulgaria's GDP somewhére
between 42 and 97 per cent in 19%0/1991 (Table 3), with the lower figure
already implying a relatively high degree of openness. Other lower-
middle-income countries as, for example, Algeria and Argentina present
shares of 50 and 22 per cent. respectively {World Bank 1892b). Although
daeta from different sources differ, the general impression is that total™
Bulgarian trade and particularly ruble-denominated transactions druppe&‘
sharply in 1981 (Table 3), as a consequence of the disintegration of the
CHEA. However, the reduction in trade value seems to be related not only
te & decrease in the physical volume of trade, but also to such factors
&s (i) the valuation of ruble trade in US dollars, (ii) the depreciation

of the Bulgarian currency vis-a-vis the US § between January 1990 (leva



Table 3 - Bulgarian Foreign Trade by Currency Areas 1990, 1991 {(Esti-

mates)
| Trade/Indicators 1990 1001
Customs Payments Customs Payments
Statist. Stacist. Statist. Statist.
Exports {Millicns of US 5) 8 514 8 458 3 433 4 366
- Convertible Currency 2 627 2 613 2 734 1 737
-- former CMEA Ha Ha 1 349 1 352
-- West 2 627 2 615 1 385 2 385
- Ruble 5 887 5 843 §99 629
Imports (Millions of US §) 10 491 10 798 2 700 4 114
- Convertible Currency 3 101 3372 2 310 3 781
-- former CMEA NA N& 1 040 1 302
-= West 3 101 3 372 1 290 2 479
- Ruble 7 390 7 426 370 133
Trade Indicators® (per cent}
Exports{GDP 43 43 24 30
Imports/GDP 53 55 19 28
(Exports + Imports)/GDP 1 97 42 58

a Assumptions: GDP for 1990 estimated at US § 19800 Million and for
16%1 at U5 § 14573 Million (decrease of 26.4 per cent).

Source: Trade statistics: PlanFcon Report [1992); GDP estimate for 1990:
World Bank (1992s8): own estimates and calculations.

2.02fUs §) and December 1991 (leva 17.51/U5 $), and {(iii) the develop-
menﬁ of cross rates (leva-ruble-dollac} during this peried. also, price
changes for tradables in the ruble area should have had an impact. Al-
though at this stage it is neither poszible to clearly identify the
nature of all the relevant factors nor to determine the actual weight of
individual factors, their combined effect on Bulgarianm foreign trade can
be resdily seen from Table 3: as measured by balance of payments statis-
tics, exports fell by 48 per cent snd imports by 62 per cent; customs

statistics indicate still higher decreases.

S



In contrast to total and to intre-CMEA trade, Bulgarisn exports to =nd
imports from the West decreased by only 9 end 25 per cent, respectivel}
{payments statistics), a development which almost doubled the chare of
trade (exports plus imports) with the West in total Bulgsarien foreign
trade. WNevertheless, the former CHMEA member countries remained Bul-
garia's largest destination and erigin of Bulgarian trade flows in 1991,
with the former Soviet Union remeining the largest single trade partner
(Table A 2}. While the relative shares of both exports to and imports
from EFTA member countries and the US also increased, the share of trade
with EC member countries increased most, particularly the shares of
trade with Italy, Greece gnd the United Kingdom; Germany still was Bul-
garia*s sinple largest partner in the EC. The relatjive share of trade
with LDCs also benefited Erom the breskdown of intra-CMEA trade.

The shifts in the regional structure of Bulgarian's foreign trade tha£
ocurred in 1990f1991 were related to shifrs in the commodity structure
of this country's foreign trade. Machinery and equipment, orce the domi-
nating product group in both total exports and imports, were displaced
by resource-based product groups as chemicals and fertilizers, food raw
materials, processed foodseuffs, and industrisl consumer goods1 (Table A
3). Fuels, minerals and metals, formerly (1990) sgmounting to 'only[
about 34 per cent of total imports, accounted for about 59 per cent of
total imports im 1991, due largely to the valuation of fuels at inter-
national prices.
.

Recent developments in the direction and composition of Bulgerian for
eign trade were accompanied by s radical change in trade pelicy. Whilst
in the past this country relied on state treding through a few govern-
ment-gvned trade firms and substsntial quanticative restrictions, mest
trade barriers were abolished in February 199%i. Import licences are nowl
granted automatically wirtually for all poods (except weapons and a few
other defence-related goods} and export restrictions are retained only
for & small number ¢f icems. Export texes snd import duties have been

eliminated. Trade rights have been extended to all firms, private and

Cotton products, carpets, overcoats, men's suits, woman's dresses,
leather shoes, medicines.



‘non-private, and all importers enjoy unlimited access to foreign ex-
change in the wake of the introduction of current account convertibility
Bf the domestic currency. Exporters Are requitred to repatriate their
proceedings within a month; they are allowed to keep foreign currency-

denominated accounts in Bulgaria.

Even if the relative share of Bulgarian trade with the QECD member coun-
tries snd LDCs seems to have benefited from the collapse of the CMEA, it
‘should be noted that Bulgaria has been runnifig & mounting deficit in its
convertible-currency current account and that therefore genuine trade
creation and expansion with the West will be limited by Bulparia's abi-
lity to cope with the payments problems associated with this country’s
foreign debt. Private capital inflows are still negligible snd foreign
exchange earnings continued to drop in spite of substantial hard-curcen-
cy income from tourism in the wake of the Yugoslav crisis. At the end of
1991, Bulpgaria had accumulated a total debt eof US $ 11375 Million,
eround 79 per cent of GDP (estimated at US $ 14573 Million) and 304 per
cent of the country's convertible-currency exports as shown in Table 3.
Compared to the external debt picture presented in 1990 (Table A 4), the
debt burden increased dramatically in 1991, bringing Bulgaris on & par
with Hungary, Poland and Argentina in this respect. The size of the debt
is related to the fact that Bulgaria financed her growing deficit in the
convertible-currency current account in the 1980s (especially since the
mid-1980s) primarily with credits with short maturities from Western
commercial banks and now has to face an extraordinary debt service bur.
den. Although the Bulgarian govermment suspended debt service in March
1990, ongoing negotiations with the London Club of commercial bank cre-
ditors could help to restbre Bulgaria's sccess to the international ca-
pital markets anon.1 In September 1992 Bulgaria resumed interest pay-
ments and some weeks later the.Parliament ratified the debt rescheduling
agreements negotisted with six of the 14 Paris Club creditor govern-

mentg.

Issues discussed in London include (i) & partial write-off of debt,
{ii} permission for Bulgaria to buy back her debt in the secondary
market, and (iii} a debt-equity swap prograsme [PlanEcon Business
Report, 14 October 1992].
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4. Economic Policy

Bulgaria experienced her “Big Bamg® in sarly 1991, when prices for all
goods excluding basic food products and energy were liberalised. Energy
prices were raised twice during 1991, albeit without entirely closing
the gap between domestic prices on the one hand snd domestic production
costs and world market prices on the other. The prices for coal, dis-
trict heeting esnd electricity for households, however, remain heavily
subsidised. The prices for seven out of the l4 goods classified as .es-
sentisl and formerly administered by the government were 1iberaliseq ;ﬁ-
May 1992, The big bang brought about a shift in the consumer price index
as well as real wage losses during the first three months (Table 4). Al-
though the central bank largely accomodsted the price increase by ex-:
panding the money supply in February, the money supply contracted in:
March. With the real rate of interest being negative, the supply of mo-‘
ney (as meagured by Ml) continued to expand in the following months in a
climate of'general recession. The immediate effects were an improvement -
of the real wage -~ in spite of further price increases of controlled

products - and higher povernment spending, with the letter paving the

way for higher rates of inflation. The system of multiple exchange rateﬁ:
was substituted by a unified rate, floating wis-a-vis all ather currenﬂf
cies, and partial internal convertibility, Given that the real exchangéi
rate sppreciated almost every month from March 1991 to May 1992, contri-
buting to an overvaluation of the domestic currency (Table 4}, the

ficating carn be 2tsumed to have beer of the mansged type, aiming at

keeping the impert bill and foreipgn debt service payments in domestic

currency 8¢ low as possible. 4 reduction of the budger deficit (1990:

9.2 per cent of GDP) was originally planmed for the end of 1%991. Un-

fortunately, due to the sericus decline in economic activity experienced

in 1990/1991 fiscal revenues were much lower than expected, so that the .
deficit remained at some 7 per cent, albeit improving somewhat towards
the end of the year (World Bank 1992a); interest payments accounted for -

about a third of government expenditure in 1901.1

The OECD estimates a budget deficit of 12.7 and 14.8 per cent of GDP ~
for 1990 and 1991, respectively [OECD 1992, p. 16].
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Table 4 - Bulgaria: Monetary Indicators January 1991-May 1992

ce1? Real Wage” M1 Bhange Rate)

1991 HNominal Real

DﬂexChmxﬁmf DﬂexChmuef hﬂexthmnese Index aunwse nﬂexchmgmse
Janvary 187.6 12 4.8 =30 100.5 o 140.1 4 78.9 -12
February 418.0 81 29.4 =41 184.1 61 674.3 157 173 1
March 629.2 40 32.8 -41 155.5 =17 841.1 22 141.7 ~19
hpril 644.9 3 184 16 1731.5 11 839.% 0 1383 -2
May 650.¢ 1 4.9 9 176.7 1 %53 ¢ 1498 8
June 688.3 5 .2 k] 1.8 -2 B9.0 -2 1330 -8
July T46.1 8 43.2 O 190.8 10 835.6 ~T 119.7 -15
Auqust 802.1 8 42.2 -3 186.3 -2 925.2 io 123.8 §
September  832.6 3 51.6 20 19%.9 5 B79.2 -5 113.7 -9
October B60.0 4 53.8 5 220.9 12 898.0 2 1127 -1
Hovember 909.9 5 60.4 11 218.0 -2 860.4 -4 102.3 -3
Decesnber 947.2 4 £4.5 T 220.0 1 866.8 0 99.1 -3
1992
Janmary 992.6 5 55.1 ~16 A A 876.2 2 5.7 -4
February 1050.2 [ i M M N 894.5 2 93.1 =3
Karch 1099.6 4 W 2. W i} 920.1 2 91.6 -1
April 1134.7 k] . L8 A i 908.4 -1 ET.B -4
May 1202.8 6 HA i) W WA 916.5 1 81.9 -5
petail price_index (Jamuary 1990 = IDDJ;hl‘knj.nal wage deflated with the CPI {January
1990 = 100} é narro mgey measure (January 1990 = 100}; a per Us 5 {Januo-
ary 199 = 100); "log-changes; (nomihal rate/CPT Bulgaria). CPI USA.

Source: Own calculations with data from PlanEcon Report [May 1992).

The- government progressed in transforming the Bulgarian economy inte a
matket economy. As part of a financial reform, it created the institu-
tional requirements for a two-tiered banking system and legally sepa-
rated the central bank from the government. Restitution and privatisa-
tion legislation has been finally adopted - Pulgaria is the last of
Eastern European countries to privatise -, and the government has al-

ready set up an agency similar to the German "Trevhand” to administer
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privatisation projects. In many aspects, the privatisestion lew resembles
the ones passed in Hungary and Poland, which is to say that the wvoucher
or mass privatisation opticon hss definitively been rejected. The new
constitution endorses private property and the new company law offers &
wide errey of organisational possibilities for private economic activi-
ties. Other important laws (taxation, securities, bankrupcy, intellectu-
al property, etc.) are currently being prepared. However, until now,
about 90 per cent of the economy is still run by the state, although the
World Bank reports that more than 170000 new firms were reglseered in
1991 and that the government is rapidly removing most of the remaining
formal constraints on the establishment of new private firms [World Bank

1992a].

Small scale privatisation bepan in 1991 and affected some 70 shops and
petrol stations. Also, restitution of egricultural land was launched
during this yesr. 1992 saw a new drive in privatisation and restitution
in urban areas with a new general law and smendments to older laws being
passed, The new law governs not only small but slso large scale privati-
sation, concerning the auctioning of enterprises with a book value of 10
te 200 Miliion leva (about US $ 0.5 to 10 Million) by the privatisation
agency. All enterprises have to be valued first by chartered account-
ants; employees may buy up to 20 per cent of non.voting shares at a dis-
count. The agency is responsible for the privatisation of 8000 major
firms, white small and middle.sized firms are being privatised direccly
by the ministries. The Ministry of Industry intends to vffer between B0
and 100 enterprises for sale, which have Dbeen grouped in three classes
sccording to their readiness for privatisation‘l The agency aims at at-
tracting mainly foreign buyers, but subsidised credit shall be available
for potencial! domestic buyers. Several problems, however, remein uvn-
solved. 0ld encerprise debt {government debt and ioterfirm debts) still

ngcds to be deslt with, The privotisacion schume [ereseen seoms to be

1 . . . . . : . s
A firm coemplies with Bulparian privatisation rules if it hss a com-

plete ownership documentaticn and a relatively "good® financial situ-
etion {= fixed assets exceed lisbilities). Firms that have to undergo
restructuring belong to the second class, whereas firms that sre to
be liquidated make up the third class [FlanEcon, Business Report, 17
February 1993, p. 8].
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geared toward foreign capital: there still is no local capital market to
moebilise domestic savings on any important scale. Also, since major
firms are being transformed into public stock compenies, a stock market
in which the actual economic value of these firms can be determined is
stitl sbsent. In the end, the general investment climate a5 well as the
availability of attractive debt-equity swap schemes will determine the
tevel and pace of foreign involvement. Bitherto at least, foreign direct

investment in Bulgaria has been rather negligible. .

Demoncpolisation is also underway in the context of economic restructur-
ing. Large industrisl conglomerates as well as large construction,
transport, tourism and trade firms were breken up into smaller inde-
pendent units. These smaller units were then transformed into joint-
stock and limited liability companies:; share ownership is retained by
the- government until privatisation takes place. The same procedure is
applied in pgro-industry. In some of the cases in which demonopolisation
wes impossible and the affected firms could not be liquidated, the soft
budget constraint was continued. In other cases, however, state subsi.
dies, governmenﬁ credit and the wage bills were put under tight control.
Enterprise debt, firm asset valuation and the-liquidation of unprofit-
sble firms are issues still to be addressed more seriously in the cur-
rent phase of the transformation process, as well as alternative. pri-
vatisation schemes and the establishment of & leocsl capital market in

order to mobilise domestic savings [QECD 1992].
5. Outlook

Three major elements are very likely to determine Bulgaria‘'s economic
future: (i) the speed of the transformation process and the gquaelity of
its resules, (ii) Bulgaria‘’s internationel position and {iii) the inter-
netional environment. The present status of the transfermation process
has already been analysed in the preceding section; here we will focus
on (ii) and (iii).

Bulgeria's international position can be escteblished with respect to

this country's relative growth (or catching-up) potential and with re-
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gpect to this country’s international competitiveness in hard-currency
trade. Vis-a-vis the United States., the technological leader of the
West, the catching-up potentisl of Bulgaria seems to be similar to the
one shown by other Eastern European countries and by other lower-middle-
income countties as well. As can be inferred from Table A 5, comparing
GDPs scross countries with purchase power parities (base year: 1983) in-
stead of current excheange rates, in 1990 Bulgaria's per capita income
exeeded Hungary's, Poland's, Romania's, Algeris’s and Argentine‘s. If
one iz ready to follow the catching-up hypothesis,1 the speed with which
A country converges to the income level of the US could be higher for

the latter countries than for Bulgaria.

The international competitiveness of Bulgaria can be inferred from the
indicator of revealed comparative advantage (RCA), &8s thown in Table.
A 6., This indicetor shows whether a country is competitive (RCA posi-
tive) or not ([RCA negative) in international trade with respect to a
specific product group. According to the estimates in Table A 6, Bul-
garia has demonstrated to be competitive in her treade with OECP member.
countries in raw-material-intensive products (1970, 1980, 1988), in
lakour-intensive products and in capitsl-intensive products (both only.
in 1988). Vis-a-vis OECD member countries, Bulgaria‘s comperative disad-
vantage showed up in RED-intensive products. This can be interpreted-as.
meaning- thet as & result of the heavy systemic distortions in the Bul-
garien econcmy from 1946 to 1988, following the factor proporticns hypo-
thesis of international trade, the relatively (artificially) abundant
factors determined Bulgaria's jinternational position. Since abundance
and scarcity are economic concepts and depend on the correct valuation:
of physical quantities, the transformation process can be expected to
radically change the measured abundance and scarcity of production fac-
tors by changing their wvalue. Changes in the relative factor supplies.
are likely to result in 2 new international position. Bulgaria's future .

position could be influenced by the fact that at internationai prices

Expressed in simple terms, the hypothesis maintains that, under cer-
tain circumstances, poorer countries can catch up faster with the
leading ({richest} country than countries almost as rich as the
richest one; it has been attributed to William Baumol [1986].
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a regpource-intensive structure of production might not be viable any
more. To the extent that the current internmational pesition of the newly
industrialising countries of South-East Asis (NICs) can be considered teo
constitute a prediction of the future profile of comparative advantage
of Eastern European countrjes, it could be hypothesised that the com-
parative advantage of a transformed Eastern Europe could shift away from
resource-intensive products towards labour-intensive products and easy

te imitare RiD-intensive products (Table & 6}).

The third factor potentially influencing the future role of Bulgaries in
the world economy is the expected development of the international en-
vironment, Table 5 presents a summary of forecasts for GDP growth, world
export growth, and the price of oil and capitel. A& slightly increasing
teal interest rate could imply that Bulpgaris's external debt problem
could become a serious burden if it were to remein unsolved (QECD 1992).
It could also imply that foreign direct investment is bound tc be scarce
during the 1990s and that only the most attrective locations will see
capital inflows. Since direct investment is aglso known as the main ve-
hicle for technelogy transfer, Bulgaris would have to become competitive
as a location of economic activity first in order o create the neces-
sery conditions for future structural change snd growth on the basis of

Western technology.

A relatively low price of o0il is pood news to a country as Bulgaris with
ant important oil import bill and negligible own o0il reserves. The same
holds with regard to the growth tates of real income in OECD member
countries of around 3 per cent. Expanding income will stimulate OECD im-
ports gnd thus exports from non-0ECD countries. A transformed and inter-
netionally competitive Bulgaria could benefit from OECD growth by at- .
tracting foreign direct investment from OECD member countriec and ex-
porting labour.intensive and easy to imitate R&D-intensive products to
the QOECD region.

afrer experiencing s contraction of real GDP of 26.4 per cent in 1991
{Table 1). the Bulgarian economy <an be expected to recover only slowly.
during the first half of the 1990s; higher growth rates should be un-
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Table 5 - Forecasts for the World Econcmy 1590 - 2000

Indicator Trend World Banlk Project WEFA DRI
Link Group
1%65- 1900~ 1991- 1991- 1991~
1989 2000 1995 1595 1995
A B

DECD countries a
Beal GDP Growth

b 3.1 2.9 2.2 2.8 3.2 3

Real rate of interest 3.1 3.4 L8.1 4-0 4.3 4.9

World export growth® 4.1 5.8 4.5 ‘5.6 4.3 NA
Change gn the real price

of oil 9.3 -0.6 0.9 a.9 0.8 -2.0

a
Average annual rates of prowth; - blevels.

Source: World Bank [1%91Dh).

likely before 1995. The foreign exchange Dottleneck, exagerated by the
consequences of the foreign debt, could keep imports on & relatively low
level until 1995, Since growth will need to be fuelled by new investment
and the latter is dependent on the country’s capacity to import new
machines and equipment from the West, conservative expectations could
reasonably see growth of 2 to 3 per cent p. &. taking place towards the
second half of the 1990s. Table 6 summarises some of the available fore-

casts for the Bulgarian economy.

I1I. Energy Supply and Demandl
1. Resource Endowment and Demestic Production of Primary Energy

Bulgaria has only wvery few valvable domestic energy resources. Praven

1 B
If no other source is explicitly given, data mentioned in this chap-

ter has been provided by the Committee of Energy.



17

Table 6 - Forecasts for Bulparian Real GDP Growth 1%$2 - 2000 (per cent}

lndicator Scemario 1992 1993 1994 1992-
2000
Real GDP low -15.0° 1.0° 2.0P°¢ z.o:
Growth to 3.0
high -3.0: z.o: 5.5% 5.1%
to 2.0 to 5.0

a World Bank estimate;

b OECD egtimate,

[
own estimste.

Source: World Bank [1992a}; OECD [1992); own estimates.

oil snd gas reserves - never important - have been declining and the
country‘'s hydropower potential is very limited; existing uranium re-
gources are of low grade, Coal, the only abundant rescurce, is of low
gquality. Accordingly, coal zccounts for 56 per cent of the domestic pro-
duction of primary energy; it is followed by nuclear power and hydro-

power (43 per cent) (Table A 16).

Lignite reserves {(1990: 2350 Million t were considered to be minable at
current domestic prices and technolopgy) sre concentrated in one sité,
the open-pit deposit of Maritza-East. Assuming the present production
rate were maintained, these reserves could last for ebout 85 years. Sub-
bituminous (210 Million t), bituminous (10 Million t) and anthracite
(1 Million t) coal reserves are not only small, but probably not eco-
nomically recoverable. Also, a recent discovery of hard coal in North-
east Bulgaria, lying at zn average depth of around 2000 m, might not be
commercially rvecoverable. Furthermore, while lignite presents an ex-
tremely low heating value (about 2.7 times lower than anthracite} and a
high ash and sulphur content, sub-bituminous coal is characterised by a
high ash content.
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Production of sll coal types decliped in recent years, with the preduc-
tion of anthracite falling most {Tables A 7 - 4 9). Lower investment in
coal mining, complex geological structures difficult to be mastered
applying obhsolete technology, problems in the provision of spare parts
and new mining equipment by the former Soviet Union, and the slowdowm in
economic growth in the 1980s followed by the current deep recession are

some of the factors blamed for this development.

Though preoven high-quality hydrocarbon reserves are estimated at oﬁly 13
Million barrels of low-sulphur oil and 5 Billion cubic meters of natural
gas without sulphur and sulphur compounds {Petroleun Intellipence Weekly
1991), the geological prospects for finding onshore and especially off-
shore hydrocarbons are considered to be one of the best in Eastern
Eurgpe. Large-scale onshore surveys began as early as 1947 and offshore
geophysical studies were carried out since 1960. Due to the use of ob-
solete (mainly Sovietr} technology in the past and to the fact that many
parts of the country, including some areas of the continental shelf in
the Black Sea, appear to have been explored only lightly, the prohabili-
ty that up-to-date technelogy, particulerly computer-based saismic
interpretation, could reveal the existence of commercially interesting
oil and gas resources appears to be wvery high. Another 500 teo 1500 Mil-
lion barrels of oil in reservoirs of 100 to 300 Miilion barrels each
could be possible (Petroleum Intelligence Weekly 19%1). Production of .
oil and gas has been falling for a decade as s consequence of B lack of

new reservoir discoveries (despite considerable government investment in

exploration), a deterjioration of infrastructure and operational equip-

ment, and the adverse develcpment of the Bulgarian economy in the 1580s
{Tables & 10 and A 11).

There are no reliable estimates of total Bulgarian uranium resources. It
is known, however, that the uranium produced in 6 mines &nd in 11 in-
situ leaching facilities is of low grade. The yellow cake (uranium con- .,
centrate) used to be exported to the Soviet Union for upgrading (and
then re-imported by Bulgaria)., Cummlated uranium production (1961-188%)
reached about 9570 t metal content, i. e., 330 t metal per yesar on aver-

age. Production fell to 270 vt in 1990 and was finally stopped 1991, be-
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cause the Seviet Union suspended its purchases. According to the World
Bank, Bulgarian yellow cake production is not profitable at current

Qorld market prices (World Bank 199la}.
2. Domestic Production of Electricity and Qil Derivates

There are three sources of electricity in Bulgaria: domestic plants
owned and operated by the Committee of Energy {(COE) {1990: about B4 per
cent of totnl supply), domestic plants linked to Induotrial conglom-
wrates {8 per cent) and net {mports from the former Soviet Union {8 per
cent), Total generating capacity owned by the COE was 108%6 MW in 1990,
consisting of 5161 MW from fossil fuel {coal, heavy fuel oil, gas} fired
plants, 3760 MW from the Kozloduy nuclear plant, and 1975 MW from hydro-
power plants (Teble & 14}. Together with capacity from industrial com-
panies (1100 MW) and further (domestic) capacity dedicated under con-
tract to the former Soviet Union, Bulgaria*s total installed capacity
for the production of electricity amounts to about 12000 MW. With the
peak level of demand having reached 8332 MW in 1989, available capacity
should normally be more than sufficient to meet domestic demend, at
least in nominal terms. For several reasons, however, available capacity

is much lower than installed capacity.

Almost 38 per cent of electricity produced in 1990 by the COE was gene-
reted at Kozloduy, 35 per cent in thermal power plants burning Bulgarian
coal, 18 per cent in plants using imported coel, 4 per cent from plants
turning heavy fuel ¢il and gas, and 5 per cent in hydropower plants. Two
of the six reactors {pregsurised water reactors made in the Soviet
Union, using sliphtly enriched uranium as fuel) installed at Kozioduy
are currently being overhauled following the emergency improvement pro-
gramme implemented after the Internationsl Atemic Energy Agency reised
serious objections concerning their operational safety. The programme,
which is being coordinated, administered and financed by the Commission
of the EC, does not allow te predict }et whether two other units - in
cluding the newest ene - will ever be able to operate at full capacity.
Another issue that could keep Kozloduy from operating near its maximum

level is the still unseclved radioactive waste treatment and storage
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problem. Formerly, the Soviet Union had committed itself to take back
the used fuel volume resulting from burning upgraded uranium supplied by
Soviet sources. This practice was discontinued in 1990. Plans o expand
nuclear generation capacity by constructing a second plant at Belene

have been shelved for the time being.

Many thermal plants, presenting utilisarion rates averaging only 30 per
cent (optimal rates ampunt to more than 80 per cent), are not only fac-
ing operational problems (boilers needing repairs or replacement) but
also interruptions in the deliveries of both domestic and imported
fuels, As was alrerdy mentioned above, domestic coal production has been
declining for & numher of years. For example, the Maritza East Complex,
which receives lignite deliveries from & captive mine, had to adjust
electricity output te ceal deliveries more often than not falling shore-
of the quantity required for full capacity operation. Another example is
the power plant at Varma. The utilisation rate of this plant, desipgned
to burn coal from the Ukraine or gas, has been fluctuating due to un-

certain cozl shipments from the Ukraine.

Out of the 87 hydropower plants located in Pulgaria, making up about 15
per cent of the country's nominal capacicy to generate electricity, 21
plants account for mere than 75 per cent of totel hydropower capacity
{Table A 15). Depending largely on the supply of water in the reservoirs
and differences in altitude occurring in the normal path of rivers, Bul-
gatria's hydropower potential is limited. For Bulgaria is generally en-
dowed with small rivers, the water load of which is very ofcen affected
by droughts, and the only important river, the Danube, has a rather
small drop in altitude. Thus, for example, in the event of a dry year
fas in 1990}, a partial depletion of the water reserveoirs used by the
main 11 plants can substantially diminish the available hydropower capa-
city. In view of the recent dam constructed in Czechoslovakia that in-
volved & deviation of the Danube, the water flow through Bulgarian ter-
ritery should have diminished., thereby increasing the risk of water
supply interruptions. Furthermore, given competing uses of Bulgaria’s
limited water resources, the currenmt absence of an efficient water
management policy could also lead to a reduced water availability for

hydropower purposes.
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Total Bulgarisn electricity output began to rise steeply in the 1970s
afrter the first reactors were activated at Kozloduy. While nuclear ex-
pansion continued throughout the 1980s, the contribution of hydropower
to total output decressed, due to lewer thsn notmal precipitation in
this period. Therefore, total supply could not rise as fast in the 1980s
as it did in the 1970s; fluctuations in electricity generstion by ther-
mai plants did not alter the corresponding output share very much. Total
production of electricity reached its maximum in 1988 (45036 -Millien
kwh} and declined by 2, 5 and 8 per cent, respectively, from 1988 to
1991; our egtimate for 1992 indicates a further degcrease (Yable A 13),
reflecting the fact thar power cuts were freguent during the Winter
1991/92.

0il products sre produced In refineries located at Burgas (Black Sea
coast), Ruse (near the Danube river) and Pleven (neat the biggest proven
onshore oil field), with Burgas representing about 85 per cent of total
domestic refining capacity. The latter inciudes facilities for atmo-
spheric (12 Million t{year) and vacuum distillation (3.7 Million tfyear)
ag well as other other purposes (catalytic reforming, hydro-treating,
catalytic cracking, alkylation, visbreaking and MTBE production). Until
1991, it satisfied most of internal oil product demand. In addition, it
has been reserving an increasing share of its capacity for third-party
processing. Crude throughput at Burgas declined from some 12 Million t
in 1988 to around 6-8 Million t in 1991, due to reduced Soviet deliver-
ies. and the country's inability to diversify imports in the presence of
the foreign debt problem and the foreign exchange bottleneck. Although
third-party processing alsc fell in 1990 (by some 40 per cent), some
ceports see a substantial expamsion in this segment beginning in 1991
(Petroleum Intelligence Weekly 1991). Hard-currency fees earned in
third-party processing are expected to widen the scope for both crude
oil imports from new sources and local sales of a certain share of the
refinery ocutput. One of the remaining two smnll refineries is special-
ised in lubricants {(Pieven), and the other one {Ruse) has been closed

down .

While total Bulgarian refinery output began to decrease slowly in 1988
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{Table 4 12}, the most important oil products rather showed production
fluctuations in the second half of che 1980s (Tables A 17 « A 19). How-
ever, 1990 and 1991 represented a serious turninmg point for both total
and individual ocutput, with decreases of 38 and 54 per cent {total out-.
put), 34 and 31 per cent (motor and aviakion gasolinme), 41 and 32 per-
cent (gas-diesel oil), and 38 and 58 per cent (fuel eil). In part, this
development is related to lower demand in the wake of the general con-
trection of economic activity, but mostly to the already mentioned re-

duced deliveries of crude oil.
3, Transmission of Energy

Electric¢ity, heat, natural gas and refined oil products are generally
transported either through grids or by pipeline in Bulgeria; there is no
crude oil pipeline. Only in 1959, the first 110 kV electricity line with
a length of 1985 Wm came into being. By 1970 also & 220 kV line was in
use and the domestic electricity grid was in e position to carry power
to most parts of the country. Fucther developments in the 1970s and
19805 added a 400 k¥ line to the system, including the possibility to
convert 400 into 110 kV; currently there is a toteal number of 26 con-
verters of the 400/110 kV type. Following the installation of low and
middle wvoltsge lines (10 - 20 %V), 279 converters of the 11020 type
were built. In addition, in order to establish a link with the former
USSR, perticularly with the Ukraine, & 750 kV line was constructed. As
can be seen from Table 7, Bulgaria's national electricity network is

quite developed.

Bulpgaris*s electricity grid is connected with all neighbouring coun-
tries. Through the MIR {or IPSI} system, Bulgaria is synchronised with
the former CMEA countries, notably with the Ukraine and Romanis. With
ex-Yugoslavia and Greece, both a part of the West European UCPE2 net-

work, Bulgarie is linked on the besis of the so-called isolated island

Interconnected Power Systems.

Union for the Coordination of Production and Transport of Electrici-
ty. This is the world's most important grid (384 Gigawatts).
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Table 7 - The Length of Bulgaria’s Electricity Lines by Voltage Levels
1970-19%90 (in 1000 km)

Voltage 1570 1975 1980 1985 1990
Low 487 54.2 60.0 63.2 67.8
Middle 36.6 43.5 50.2 56.7 61.8
110 kv 1.7 1.9 z.1 2.2 2.%
400 kV - 0.6 1.0 1.5 1.8
750 kv - - - - $.085

Source; GCommittee of Energy.

principle (= partisl synchronisarien), due te the different standards
p%evailing in the Eastern and Western grids. Also, Bulgaris is connected
withlfurkey, a country not participating in either the IPS or the UCPE
grids, but flexible enough, as far asz the technicel standards are con-

cerned, to exchange power with countries belonging to both grid systems.

Similar to other segments of the energy market, the transmission and
distribution of electricity shows a series of operational problems as-
sociated with poor service, a low level of investment asnd a lack of
spare parts and new equipment. In particular, the low and middle voltage
lines are not performing to their full capacity. Official data reveal
transmission and distribution losses of the order of 10 to 12 per cent
of totel electricity supply in the 19805, a level that matches quite
well the average losses observed in less developed countries. Further-
more, since Bulparis is a net importer of electricity, the unreliabiliey
of supplies from the Ukraipe and the problems affecting domestic elec-
tricity supply cculd call for s synchronisation of Bulgaria's grid with

Western Europe's.

Bulgarian natural pas imports from the ex-USSR enter the country through
a pipeline coming from Romania:; it has a neminal capacity of $-becm/year

end mainly supplies the petrochemical complex in Stara Zagora. A second



24

pipeline of similar capacity crosses Bulgaria only to supply Soviet gas:
to Greece and Turkey. An oil product pipeline {carrying diesel) links
the Burgas refinery with the storage depots in Sofia. There is no infer.

mation on the distribution of heat.

4, Foreign Trade in Primacy and Final Energy

Ag 8 country poorly endowed with energy resources, Bulgaria resorts to
international trade to satisfy an important share of her demand for
primary and final energy. According to the energy balances for 1990/91,
total energy imperts, expressed in standard physical unitsg, amounted to
about twice gs much as the domestic production of primary energy (Tables
A 9 and 21}. Some 38 per cent of the total domestic input of coal was of
foreign origin as well as almost all crude oil and natural pas, and helf
the quantity of o0il products used. Het imports of electricity reached 11
per cent of totel domestic electricity supply. Coal imports mainly con-
sisted of hard as cpposed to brown ccal, and of coke. Refined o0il -pro-

duct imports referred particulacly to fuel oil.

In 1%91 imports cof fuels, minerals and metals accounted for the single
most important share of total import value from all regions (about 59
per cent}., On a regional level, former CMEA member countries and LDCs
were the main sources of fuel imports. Nesrly 7@ per cent crude oil came
from the former USSE, with LDCs {especially Alperia, Lybia, Iran) pro-
viding the rest; due to the UN embargo against Irak in the wske of the
last Gulf War, imports from this couvntry - formerly a relatively im.
pertant supplier - were interrupted. The former USSR provided natural
gas (100 per cent), coal {(BD per cent) and oil products (38 per cent).
Electricity was mostly supplied by Russie and the Ukraine through the.
CHEA grid *“MIR", with Greece, Turkey and Albania providing only small

quantities each.

The slowdown in economic growth experienced by Bulparia after 197¢ but
especially in the 1980s along with the deterioration of this country’s
foreign trade and payments position had an impact on net energy imports.

&s can be seen from Tables A 7 - & 13 and 4 16 - 4 19, imports (ex-
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pressed in physical upits) decreased substantially in the period 1985-
1991. Hard coal, coke, crude oil, refined oil products, electricity im-
ports fell by 50, 81, 63, 20, 50 per cent, respectively. The foreign
supply of patural gas first increased, reached its maximum in 1990 and
then fell by 17 per cent in 1991. Impoerts of refined ¢il products, as
motor and sviation gasoline, and fuel o¢il, contrscted by 32 and 48 per

cent, respectively, between 1985 and 1991.

oOne of the fundamental factors affeccing Bulparia's energy imports from
the former USSR was the collapse of the traditional CMEA clearing systém
with trade wvalued in transfer rubles, an accounting currency unit, and
the former USSR switching to world market prices and bard currency in
January 19%1 as far es energy exports were concerned. In the old system,
the USSR charged s five-year moving eversge of world prices expressed in
transfer rubles using an extremely overvalued exchange rate wvie-a-vis
the U5 dollar. As long as this moving average remained below world mar-
ket prices, CMEA member counttries as Bulgaria had the opportunity of
importing subsidised quantities of primery and final energy. This seems
to have been the case for crude oil until May 1983 and again during the
last Gulf War; from May 1983 to July 21990 the opposite seems to have
been true (Foders 1991). Energy imports were generally payed for with
goods in the framework of bilateral countertrade arrangements. Since
these pgoods were overpriced and only rarely competitive in the markets
of the West, a further subsidy was implicit in this type of exchange
that, in the long run, rather reduced the scope for a regionral diversi-
fication of exports. For a long time, at least as long as CMEA energy
prices were set lower than werld mérket prices, terms of trede appear to
have developed favourably for the enerpy-importing member countries of
the CMEA. Some countries, notably Bulparia, however, were abie to fur-
ther improve their terms of trade by using "cheap® crude oil imports to
praduce refined products that could be sold in the West for herd cur-
rency and at world market prices. Although the distortions character-
ising the CMEA region thus peradoxically resulted in both integration
affects (trade diversion and trade creation in the energy €ield) and
terms-of-trade effects, potential benefits seem to have been more than

compansated by the riske implied by the development of an uncompetitive
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industrisal structure and the high dependence on subsidised energy im-
ports from mainly one source. In recent years, the breakdown of the CMEA

payments system and the sharp decline of energy exports from the former

USSR to Central and Eastern Eurcpe, due to serious disruptions of energy

production, transport and trade in the former USSR (Foders 1691), fully

revealed the major wesknesses of Intra-CMEA economic relations.

5. Energy Consumption by Sources and Economic Sectors

Bulgaria is & major energy consumer. As compared to other Central and

Eastern European countries and measured by the per capita consumption eof

energy, Bulgsria was fourth in the ranking in 1965, after Czechoslova-

kia, Polgnd and Hungary {Table 8). In 1950, Bulgaria was only second to

Czecheslovakia. Interestingly, the low-middle-income countries with a

gimiler per capita inceme as Bulgaria showed & much lower level of ener-
gy consumption in 1990, although Algeria's consumption grew muach faster
than Bulgaria‘'s and Malaysia's consumption expanded at the same rate as
Bulgaris’s in the pericd 1965-18%0. aAs messured by energy intensity of

GDP at current exchange rates, Bulgaria is characterised by an efficient

use of energy; as Romania's too, Bulgaria’s economy regquires a compare- |

tively high input of total energy per unit of GDP (Table 8).

In contrast to the diversified structure of the total input of primary

end final energy inte the Bulgarian economy {as shown by the enerpgy .

balances in Tables 4 19 and A 21}, almost half of final energy consump-
tion is concentrated in oil products (46 per cent}. Watural gas, coal
snd electricity sccount for about 16 per cent each, leaving only & per

cent for heat.

Most energy is being used in the manufacturing industry, where iron &nd:

steel (16.5 per cent of industrial comsumption) and chemicals (40 per
cent) account for the highest shares. Industry is followed by househelds
(19 per cent of total consumption); all other sectors {agriculture, con-

gtruction, transpert, the public sector) are rather small consumers.
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Table 8 - Energy Consumption in Eastern Europe and Lower-Middle-Income
Countries 1965, 1990

Country Per Capita Consumption of Energy Energy
Effi-
kg of 0il eguivalent average cien%y
1963 1990 annual 1990
groweh
rate
1965-90

(per cent)

Bulgaria 1788 4945 & 2.2
Czechoslovakis 3374 5091 2 1.6
‘Hungary 1825 3211 2 1.2
Poland 2027 3416 2z 2,0
Romania 1536 3623 3 2.2
Eastern Europe® 2110 4055 3 1.8
algeria 226 1956 8 1.0
Malaysia 313 974 4 0.4
Argentina 275 1801 2 0.6
Lower-Middle-Income 526 2419 [ 1.1
Countries

& Unweighted average; the figure for the lowe-middle-income countries
includes Bulgariaj

energy consufiption per unit of GDP st current exchange rates.

Source: World Bank [1992b]); - own celculaticns.

Industry is the biggest user of natural pas (99 per cent), coal (56 per
cent), electriclty (47 per cent), and oil products {45 per cent}, where-
as industry and households together consume the lion’s share of the sup-
plied heat (about 38 per cent each). Households are alsc important as
electricity users; they do not use natural gas. The manufacturing of
chemicals is the most energy intensive activity, as far as oil preducts,

netural gas and electricity is concerned. The production of iron and
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steel is very coal intensive. Food, beverages and tobaceo also need a
quite high input level of energy, particularly of oil products, elec-
tricity and heat. Finally, textiles, clothing and leather manufactur;ng

require more heat than any other industry,

The evailable data and information on the demapd side of the Bulgarisn
energy market do not allow & deeper analysis either by sources or by
economic sectors. From the figures representing apparent consumption of
primary and final energy rescurces (Tables A 7 - A 13 and A 16 - 4 18)
some conclusjons may be drawn regarding the evolution of this gross
measure of consumprion in the period L1985 - 1991. In spite of the still
high level of energy consumption in Bulgaria, apparent consumption of
most energy sources decreased during the second half of the 1980s. While
hard coal suffered a contraction of about 50 per c¢ent, crude oil and re-
fined oil products fell by 66 and 58 per cent, respectively., The demand
for electricity and brown coal only showed & comparatively minor de-
crease, whereas the consumption of natural gas increased somewhat. The
consumption of oil products was also reduced. These developments seem to
indicate quite well the close relatiopship between economle growth and
enerpgy use. The slowdown in economic growth in the 1580s as well as the
recession experienced in recent years had a clesr impact on Bulgarian

energy consumption.
6. Environmental Aspects

Bulgarie's industrialisation strategy resulted in a heavy burden for the
environment. With air, water and land resources sytematically underpric-
ed the exposure of these resources to pellutants stemming mainly from
heavy industry and the energy sector resulted in a high social cost of
economic activities under the old regime. The overall environmental pice
ture inciudes features such as the contamination of drinking water
sources, air pollution in urban areas and in regions in which industrial
or mining complexes are located, and the use of valuable agricultural
land to dump waste. The legacy of the past thus peints at another topic
that should rank high on the agenda of economic transformation: environ-.
mental policy.
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To what extent can the environmental status of Bulgarie be attributed to
the energy sector? Table 9 shows the main sources of sulphur dioxide
“missions related to energy use. Thermal power plants turn out to con-
stitute the single most important source, particularly those plants that
burn domestic (high sulphwr, leow caloric walue) lignite. The use of
high-sulfur brown coal briquettes in households, generally for heating,
makes them the second source of air pollution with 502. especially in
residential zones. The intensive utilisation of coal is also associated
with emissions of carbon dioxide (Table 10), which appear to be exces-
sively high in Central and Eastern European countries, due to the domi-
nant role of coal in their energy mix. As far ss Bulparie is concerned,
there are two mein sources of €O, pollution, coal end oil, which is why

Bulgaria comes very close to thi average fuel shares in coz emissions
for the worlid. Eastern Eurcope accounted for about 6 per cent of global
CO2 emissions in 1990 and is expected to slightly reduce its share to 5
per cent in 2050, according to simulations with the OECD's GREEN model
for a scenaric with no substantial changes in national envirconmental

policies around the globe (Table 1l1).

Besides the energy mix, ancther major reason for the important contri-
bution of the energy sector to environmental pollution is the level of
energy consuamption. As expected, estimates for the income elasticity of
energy demand in Eastern Europe are somewhat higher than those for the
EC member countries and the U5 (Table 12). They seem to be at par with
the aversge elasticity for the world, due to the fact that erergy demand
in rapidly growing developing countries (Brazil, China, India and other
newly industrialising countries (MNICs) from Southeast Asis) exceeds the
level observed in Eastern Europe. 4s in many NICs, the relatively high
income elasticity of energy demand in Eastern Europe reflects energy
price distortions (mainly subsidies) and their impact on the choice of
production technologies at the firm level. Interestingly, in the case of
Eastern Europe the carbon dioxide elasticity matches the energy eles-
ticity, whereas in the EC and the US the cerbon elasticity turns out to
be lower and in the former USSR as well as in the tess developed coun-
tries it turns out to be higher as the energy elasticity (Table 12}.
This seems to underline the close relationship between co, emissions and

energy use in Central and Eastern Europe.

~
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Table 9 - 50, Emissions in Bulgaria 1980, 1987, 1990

2

Source/Fuel sulphur 50, Emissions

Regional Power Plents Cantent (Million tons)
of Fuel
(per cent) 1980 1987 1990

Thermel Power Plants

Lignite 2.5 0.9 1.2 9.8

Sub-bituminous coal 1.7 0.1 0.1 0,2

Sub-bituminous coal 3.0 a.1 0.1 0,05

Anthracite 2.9 0.2 0.3 0.2

il Products 3.5 0.2 0.3 0.3
Household Heating

Briquettes 4.5 9.1 0.1 0.1

Conl 2.5 4.05 0.04 0.02

Haphta 1.25 .02 Q.02 0.01
Transport

Diesel a.3 0.01 0.01 0.01
Total 1.7 2.2 1.6
Spource: Committee of Energy; own estimates.
Table 10 - Fuel Shares in CO2 Emigssions in Selected Regions, 1945

Co, Primary a Fuel Share
Fuel EmIssion CEECs Former EC usa World
Factor USSR

Coal 1.09 66.9 38.1 3z.9 34.7 42.0
Crude 0il 0.24 20.1 33.4 51.8 467 2.2
Natural Gas 0.64 13.0 28.46 15.3 18.6 15.8

% Central and Eastern European Countries

Source: Burniaux et al, (1992a], Table 4.



31

Table 11 - CO, Emissions in Selected Regionsa 1960 - 2050 (Simulation
Results; Million tons of Carbom)

CEECsb Former USSR EC Usa World
1990 354 1010 813 1339 5815
2000 415 1221 884 1497 7071
2015 515 1536 944 1684 8705
2030 708 1975 1076 2020 12907
2050 909 2354 1273 2295 18598

® simulations with the OECD*s GREEN model; business as usual scepario;

Central and Eastetn Europzan Countries.

Source: Qliveira-Martins et al. (1992}, Table 4.

Table 12 - CO, Emissions and GDPF Growth in Selected Regions 1990 - 2000
(Simulation Results: per cent)

Rea% 002 CO Income
GDP Emls-b Elas- Elasti-
gions tl%1~ city of
ty Demand
for
Energy
CEECsa 2.7 1.6 0.6 0.6
Former USSR 2.6 1.9 Q.7 9.6
EC 2.2 0.8 0.4 0.5
Usa 2.6 1.1 0.4 0.5
World 2.9 2.0 0.7 0.6

| .
Central and Eastern European Countries;

b .
. Annual average growth rates; simulation results; business es usual
scenario:

¢ Annual everage growth rate of real GDF divided by the annual average
growth rate of COZ emissions;

d Extended Linear Expenditure System (ELES) Estimates.

Source; Burpiaux et sl. (1992a), Tables 3 (GDP} and 5 (CO, emissions);
Burnigux et al. [1992b]), Table 15 {income elasticities of energy
demand); own calculations (CO2 elagticities}.
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One of the major S0, poliutants in Bulgaria is the large Maritza East

power complex {aboutz?oo 000 tons of 502 per yesar}. Although this com-
plex is endowed with high stacks for dispersion and electrostatic pre-
¢ipitators to reduce to environmental consequences of sulphur emissioens,
the sulphur concentration of this plant’'s emissions remains high. Also,
wining in this area - the power plant is linked to 2 cecal mine - has ad-
versely affected thousands of hectares of apricultural land. Another im-
portant Bulgerian polluter is the refinery located at Burgas; it dis-
charges big amounts of largely unfiltered wastewater into the Elack Sea.
Since environmental regulation including some of the severest gtandards
in Eestern Eurcpe traditionally existed in Bulpsris, the status of the
environment is rather a result of the poor enforcement of such stan-

dards.
7. Strengths and Wesknesses

The main strengths presented by the supply-side of the Bulgerian energy

market can be summarised as follows:

Bulgaria uses a diversified basket of primary and final energy re-

EQUTCES:

- the nominal installed capacity to generate electricity and to refine

crude o0il exceeds domestic demand;

- the geological potential for discovering onsheore and especislly off-

shore hydrocarbons is promising:

- Bulgaria is linked to international electricity and natural gas prids.
The supply side presents che following weskncuses:

- Bulparie is only poorly endowed with primacy energy resources and thus

hiphly dependent on imports of primery energy:

- energy imports come mainly from one source, Russia, which is itself

experiencing major supply disruptions:
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— the available effective capacity to generate electricity falls short
of peak demand, due te a serious deteriorstion of power plant and dise

tribution eguipment;

- the only Bulgarian nuclear plant does not comply with Western safety

standards;

- a heavy environmental impact of primary energy productjon and trans-

portation.

The demand side of the Bulparian energy market is characterised by the

following strengths:

- a large scope for improving energy efficiency eand energy conservation
in general;

- a large potential for energy sevings looming in the transformation of
the Bulgarian economy, particularly by reducing both the weight of
energy-intensive industries in the future composition of the manu-

facturing sector and energy use in &ll sectors of the economy.
The weaknesses of the demand side can be summarised as follows:

- a low level of energy efficiency in all secters of the economy;
- 5 high share of oil products and lignite in energy consumption;

- & heavy environmentgl impact of oil and coal use in terms of emissions

of SO2 and coz;

- the absence of taxes on energy consumption and environmental pollution

and the poor enforcement of environmental standards.

1¥. Energy Policy

Energy policy traditionally played a key role in Bulgarian economic
policy. This is clearly reflected in the fact that this country opted
for the former CMEA's energy-intensive industrialisation strategy, in

spite of being poorly endowed with energy resources. The widespread dis-
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tortion of factor and product prices in the CMEA system blurred true
factor .

epdowments and comparative advantage. Nationel -energy policy was
thus expected to close the mounting gap between energy demand srising
from energy-intensive industrialisation on the one hand and energy
supply on the other. Energy supply consisted mainly of fuels imported
from the former USSE; imports from non-CHEA countries were severely
restricted by Bulgaria's limited access to foreign exchange. In an
attempt to hedge against the risk of supply disrupticns, Bulgaria drew
heavily on locally available, low gquality lignite and increasingly
turned to the nuclear option, hoping to have found the shortest road to

autarky in the energy field.
1. Organisation of the Energy Secter

slthough Bulgaria spent mest of the post-war years practicing central
planning, energy policy and its institutions were surprisingly decen-’
tralised. The energy sector consisted and still consists today of a
series of companies and institutions reporting to different "committees”®
and ministries. As shown in Figure 1, the Committee of Energy, the Ccm-;
mittee of Geolopgy and Mineral Resources, and the Ministry of Industry
are in control of most of the government-owned companies operating in
the sector. In the past, the Ministry of Foreign Relations was in charge
of the only Bulgarian energy trading company. Formally, the Council of
Ministers takes investment decisions and is also responsikle for energy:
pricing. In practice, the Council of Ministers sets prices at all levels-
but only determines the budget allocations for the energy companies._
Details that relate to the use of funds in individusl companies are ge-
nerally dealt with st the committee or ministry level. Int:nz]:iasl'.inglj,r,‘t
such executive decisions are taken with no reference at all to & consis-
tent energy programme with own policy objectives, but rather following'

objectives derived from national priorities concerning industrial de-

velopment. Thus the underlying concept is that the energy sector is a

service sector of the ecenomy, oriented at servicing industry.
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Figure 1- Organisation of the Energy Sector
in Bulgaria 1992

oo fhiasal RN

COUNCIL OF MINISTERS

‘e g U L

1 HEEAI L

Commission
on Prices

Committee

Energy

of

||

National
Electricity

|1 Company

AL_Iﬁ

Committee

of
Geology

Power

Power
Plants | [ Distrib.

- THERMAL
 HYDRO

- NUCLEAR

District
Heating
Companies

L

Heat Haat
Prod. [[Distrib.
Coal
Mines

Oil and
Natural
Gas Fields

I: OFFSHORE
ONSHORE

Ministry
of
Indusitry

__|

Refi—
neries

Qil
Product
and
Natural
Gas
Distrib.

Uranium

L_ Mining
and

Upgrading




36

The inherited organisational structure of the energy sector is wvery
likely to change in the event of total or partial privatisation of ener-
gy companies. For the time being, however, energy companies are not be-
ing prepared for privatisation. The only measure taken to strengthen
these companies in the phase of economic transition was to create the
legal beckground to transform them into joint-stock or limited-liability
companies. Also, plans to foster the participastion of private (mostly
foreipgny firms in some subsectors are not yet based on a comprehensive
legal-institutional framework. For example, in the upstresm segment of
the oil and ges irdustry, in which the government is currently preparing
the next round of licensing in the Bulgarian zone of the Black Sea con-
tinentsl shelf, both a consistent policy and the necessary legal and ad-
ministrative infrastructure are still absent. In negotiating offshore
licences with Western consortia the government is under pressure to pro-
ceed with the pertinent rules neither publicly known nor entirely fixed.
0il end gas projects being of a long-term nature, the perticipating:
foreign companies are expected to bear the risk of future changes in oil
Yaw, a fact that does not contribute to increase the {rather low) pra-

pensity te invest in the Bulgarian emergy sector.
2. National Priorities for the Energy Sector

Until 1989, there were three official priorities for the energy sector:
{i) to maximise the use of domestic energy resources, (ii) to rapidly
expand the use of nuclear epergy, and (ili} to stimulate energy saving.
The first priority related to encouraging the utilisation of low quality -
lignite in thermal plants and in households. While the substitution of
domestic cozl for energy imports made semse as a short-run reaction to a
transitory foreign exchange hottleneck, the second priority actually
deepened Bulgaria’s dependency on impocrts. The latter is due to the fact
that Bulgaria had to import slmost every input into nuclear plants and
in addition lacked facilities to handle nuclear waste; as mentioned
shove, Bulgarian uranium ore is of low quality. The thicrd official pri-
ority - enérgy saving - was never implemented. There was no allocation
at all of investment for energy saving purposes and the povernment never

created material incentives to save energy. The same applies to the pro-
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tection of the environment from the discharges of polluting substances

agsociated with energy production, distribution and comsumption.

A non-officlal but in practice extremely relevant priority concerned the
improvement of foreign exchange earnings by re-exporting energy. The re-
export penerally affected refinery products derived from cracking crude
oil from Soviet sources. 0il products were exported to Western countries
at world market prices. The most important non-cofficial priority con-
cerned energy prices. The government was committed to maintain relative-
1y low prices for all users. The national policy of subsidisatien of
energy consumption implied setting prices that were much lower than the
domestic cost of production, importation snd distribution of energy. The
financial gap resulting from such a pelicy forced the electricity com-
panies to operate permanently with deficits. The latter were st first
entirely financed resorting to funds from the federal budget sand later
incressingly with bark loans, resulting in an important sccumulation of
internal debt by the sector (1991/2: about Leve 3.5 billion direct state
credits and Leve 3 billion bank loans). The structure of prices typical
for Bulgarian energy policy is heavily disterted in favour of househeolds
(Table A 22). While in Western countries households generally pay higher
prices than industry, because it is cheaper to supply energy te mejoc
consumers than te houwsehelde, in Bulgaris the opposite was and still is

true.,

Although after the Big Bang in February 1991 energy prices remained re-
gulated, they were allowed to increase then and several times there-
after, This notwithstanding, energy prices increased at a much slower
pace than the consumer price index, which is tantemount to say that they
actually fell in real terms. Since the Leva was nect devalued according
to the difference between the domestic and the foreign rate of infla-
tion, it has been overvalued for some time. Thus, the wedge between
Bulgarian and world market prices for emergy increased almost pari passu

with domestic inflation (running at 80 per cent per annum at the end of
19%2).

In the area of nuclesr power, Bulgaria began to receive foreign help to
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cope with problems associated with plant safety and the operation of the

existing reactors.

3, Strepgths and Weaknesses

The institutioral and policy framework for the Bulgarian energy sector

presents the following strengths:

- the sector is hipghly decentralised;

- energy companies are being transformed inte joint-stock or limited-

lisbility companies;

- nuclear safety problems have been identified and are being taken care

of with foreign help.

The sector's weaknesses include the following aspects:

- there 1s no enerpy ministry. Responsibility for emergy policy is not

centralised;
- there is no coherent energy policy;
- energy consumption is still subsidised. Prices are regulated;

- the structure of consumer prices favours households and discriminates

against industry and other major consumers;

- subsidisation of energy consumption has severel consequences: (i) high
domestic enerpy demand, (ii) inefficient use of energy, (1il) continu-
ation of the soft budget constraint for energy companies and accumula-

tion of debt, (iii) adverse environmental impact;

- there is no comprehensive legal-institutional framework for the pro-

duction, distribution and consumption of energy;
- there is no privatisation plan for the energy sector:

- there is no policy for the participation of foreign companies in the

energy sector (exception: offshore oil and gas);

- there is no explicit link between energy and environmental policy.
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V. Energy Policy Outlook: Posgible Scenarios

Almost every economic activity in Bulparia is of the energy-intensive
kind. To the extent that the ongoing process of transformation influ-
ences some of the conditions which in the past supported the choice of
energy-using technologies, the energy sector will be forced to undergoe
substantial structural changes, in order to adjust to the new fundamen-
tals prevailing at both the micro and macroeconomic levels. The close
relationghip that exists between transition sand energy peolicy implies
that an exploration of possible scenarios, each of these representing
slternetive combinaztions of rransition and energy policies, could con-
tribute to the discussion of policy options for Bulgaria. Drawing upon
the economic analysis of the Bulgarian energy market and public pelicy
in Chapters II te IV of this report, we shaell now turn to assess several
hypethetical scenarics with the intention to shed some light on the pro-

bable develaopment of the energy sector in Bulgaria in the 1990s.

The firet scenario to be addressed here is the base case, in which wvir-
tually ne change takes place compared to the situation observed in
1992; it is being assumed that the current policies will be continued
until the end of the decade (Scenmario A). This scenario involves a long
period of recession-cum-inflation, with the corresponding high social
cost in terms of uremployment, real income losses, and capital flight.
Under these circumstances, the transformation process could slow down,
thereby deersely affecting the recent privatisation initiative as well
as the overall level of involvement of (local and foreign) private firms
in the economy. Economic stability will not be achieved and Bulparian
ecunomic'policies will guickly loose credibility both in the country and
abroad. Poreign debt will remain a problem. With neither & liberalisa-
tion of energy prices nor foreign direct investment in the enecgy sector
in sight, the crisis of the Bulgarian energy sector is likely to deepen,
even if enerpgy demand were to significantly fall in che wake of the re-
cession. The country, traditionally dependent on primary energy imports
{crude ©il, hard coal, natural gas, and enriched urapium) and the pro-
duction of indigenous lignite, will be forced to continue and pessibly

further deepen its dependency en lignite and nuclear power; the general
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macroeconomic situation and especislly the foreign exchange constraint
would reduce the already narrow scope for imperts. To maintain cil im-
ports at past levels would mean to Further increase forejgn debt. It i
difficult to predict whether the nuclear power plant at Kozloduy will be
able to operate at an acceptable level of capacity for the next decade
without substantial new investment. The risk of a major accident looms
large today: in the base case scenaric no significent improvement in the
plant's safety is foreseen during the 1990s. The status of the environ-
ment will predictably deteriorate in & setting in which the treditionsl
reliance on high-sulphur lignite is beund to increase, while investment

in desulphurisation ard similar facilities is neglected.

The role of energy policy in the base case does not differ much from the
one energy policy had during the reign of central plamning: it has the
responsibility to make ends meer, that is to make demsnd and supply
match, a task virtually impossible to be achieved as long as fundamental
macroeconomic disequilibria are tolerated by economic policy. In such a

scenario energy policy could turn out to be irrelevant.

The second scenario {Scenario B) assumes that stabilisation succeeds and
the recession is overcome. According to the forecasts for the Bulgarian
economy presented in Table 6 a low and a high growth scenario seem plau-
sible. In the low scenario Bulgaria grows at a lower rate than in the
high scenario. The salient features of both growth paths, which differ
in the length of the time period needed to recover from recession and
reach positive rates of real GDP growth, include price stability, higher
employment, higher investment (of domestic and particularly of foreign
origin), a rather undervalued exchange rate, a satisfactory inter-l
national settlement for the foreign debt preoblem, export growth, etc. On
the energy side, energy demand picks up parl pessu with economic activi-
ty. Some sepgments of the energy market are privatised and capital and’
technology inflows help to improve the sector’s efficiency, safety and

environmental standards.

Under the conditjons prevailing In Scenario B, energy policy egain be-

comes relevant. Price liberalisation would be the measure most urgently
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needed; the domestic structure of energy prices should reflect inter-
national prices (all other inputr being wvalued at cost or international
prices}. This will make = valuation of Bulgarian products and services
at international prices viable. Once the former (artificial) comparative
advantage in energy-intensive pgoods and services disappears, Bulpgaria’s
economy will be forced to lower the energy intensity cof production in
order to increase its competitiveness in the world market. A lower enec-
gy intensity would lesd to a lower domestic demand for energy. A new
structure of fuel prices and a lower overall demand for energy will call

for structural change in the Bulgarian energy sector.

What are the options for Bulpgarian energy policy in a growth scenario?
Options should be requested to comply with at least two criteria: (i)
the compatibility with the current structure of energy prices in Europe
(in particular in the EC member countries) and (ii) the compatibility
with Bulgaria's resource endowment. Considering these restrictions., one
cpticn for Bulgaria could consist in increasing the share of natural gas
in the netional fuel wmix {Option Ei). Watural gas could be imported from
Bussia through an already existing pipeline; new pipelines would have to
be built to distribute the gas within the country. Investment in thermal
power plants would make the shift from lipnite to natural gas viable.
The remaining fuels (lignite, cil, hydro and nuclear power) would con-
t;ibute to a diversification of Bulgaria's energy sources. Another op-
tion would be to contimue and further strengthen the reliance on im-
ported oil (Option E2). & third option could be to maximise the share of
nuclear energy in the national fuel mix (Option E3).

Finally, a fourth opticon would be to céncentrate on conservation as the
main source of energy, letting prices and costs determine the optimal
fuel mix for Bulgaris (Option E4). In opticns El to E3 taxes should be
used as policy instruments to achieve the respective aims; in contrast,

option E4 relies entirely on price liberalisation.

The use of natural gas (El} would fulfil the price criterion, in view of
the fact that world reserves of natural gas by far exceed oil reserves.

Also, about 40 per cent of total gas reserves are located in the former
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USSR, malnly in the Russian Federation, which means that transport costs
do not have a major impact on the supply cost of gas for Bulgaria; this
slso satisfies the resource availability criteriom, at least in part}
Another 40 per cent of world reserves can be found in the OPEC member
countries. In case Russian supplies should become permanently unreli-
able, a pipeline to one of the nearest OPEC countries could be builk.
However, apart from minor disturbances, Russian supplies to Western
Europe (for example to Germany! have not yet proved to be generaliy un-
reliable. Furthermore, from the point of view of environmentsl protec-
tion, natural gas iz much “"cleaner® than hard- coal, lignite and ail.
Matural ges could substitute for lignite in most power plants and, in

addition, serve residential purposes (heating, cooking).

An incresse in the share of oil in Bulgearia's fuel mix (E2)} would have a
series of adverse effects. First, the world reserves of crude o0il are
concentrated in the OFPEC countries (78 per cent). This fact increases
the probability for an increase in the real price of o0il in the leong
tun. Thus, Bulgaria, as a net oil importer, could hecome wvulnerable to
an uncontrollable oil bill, Second, as many Western countries have ex-
perienced, the envirommental impact of an intensive use of ecil is con-
siderably higher than the one of naturel gas, particularly as far as
carbon dioxide is concerned, even if it is still somewhat lower than the
one of lignite or hard coal. Thus, although todey oll is one of the re-
latively cheap fuels, a preater reliance on oil creates the risk of
future o0il price increases, even if the transport cost of oil (from

Russia or some QPEC member country) to Bulgaris would be negligible.

A full relience on nuclear power (E3) assumes that every stape of the
nuclear process can be operated profitebly in Bulgaria. As a country
endowed with very low grade uranium, Bulgaria will have to import en-
riched wranium. Furthermore, Bulgaria will remain an importer of nuclesr
technology, equipment, spare parts and repair services. Also, the re-
cycling andfor dump of nuclear waste cannot as yet be done in the cﬁun-
try; the corresponding setvices will aiso have to be imported., Also, it
is guestionable whether the existing plant at Kozloduy will have & long
life. Technically, it will be difficult (and expensive) t¢ achieve
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Western safetiy standards in the old Soviet built reactors. Therefore, as
elementary analysis shows, nuclear power does not appear to constitute
either a profitable choice or an opportunity for Bulparis te increase

her independence from foreign energy supplies.

Finally, the consecrvation eption {E4) implies that the liberatization of
eﬁergy prices at all levels will lead to & lower owverall energy inten-
s¢ity in the Bulgarian economy end thus to & lower level of energy de-
mand. Hipher energy prices would create incentives for a substitution of
energy £or capital snd labour, and for energy saving. With sn efficient
use of energy resources in an economic setting in which preduction face-
térs as well as products &nd services are valued at international
prices, the lower level of energy demand will relieve the country from
the pressure to import hydrocarbons and to meximise the use of high-sul-
phuf lignite and high-risk Soviet nuclear technologies. In the long run,
this option will pave the way for the country to arrive at an optimal

fuel mix, subject te the international prices of fuels and capital.

Whichever option the Bulpgarian govermment should select, two additional
agpects should be given a leading role in the process of designing an
apptopriate e¢nergy strategy: (i} the environmental impact of energy pro-
duction, distribution and consumprion, and (ii) the opportunities de-
rived from the European Energy Charter, particularly in view of the re-
cent sssociation of Bulgaria to the EC. Environmental issues currently
rank high on the policy agenda of OECD countries. One of the most impor-
tent topics discussed by these countries is the global reduction of
greenhouse peses, particularly of carbon dioxide. The alternative policy
instruments proposed to reduce global carbon emissions include the in-
troduction of a c¢arbon tax in the OECD member countries, the introduc-
tion of an energy-cum-carben tax only in the EC member countries, and
the implementation of a Toronto-type agreement with the participation of
many countries (ipcluding dewveleping, Eastern European and CIS coun-

tries).

As can be inferred from Table A 23 in the Appendix, global carbon emis-

sions can be best reduced through a collective move of the kind implied
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by the Toronto agreement. The reason for this seems to be that, due to
the drastic reduction of energy consumption and the generally low growth
ratesz observed in the OECD member countries, emissions are increasingl;
concentrated in the developing countries and in Eastern Europe and the
CIS. Thus, the global impact of unilateral OECD or EC moves is likely to
be only marginel. Since the energy sector is a major contributor to car-
bon emissions, this underlines the global importance of designing energy
strategies in Eastern Eurcpe, which explicitly teke into account en-
vironmental aspects. At the same time, naticnal policies {liberslisation
of prices) could significantly reinforce the total effect of concerted
action on an international level (Table A 23). According to simulatidﬁs:
carried out with the OECD's GREEN model, the cost of reducing cnrhoﬁ
emissions (in terms of real income losses) will be negligible, alsolfor

Eastern European countries {Table A 24),

Therefore, envirommental policy in Bulgaria should be closely linked to
energy policy, which means that it should focus on energy-related pollulw
tior. The state of the art in envirommental economics {Cropper, Ostes
1992} suggests that Pigouvian taxes could be the appropriate (alﬁeii
second-best) policy inmstrument forlpollution control in Bulgaria, even
if marketable permits cum legal liability were to be a first-best optioh
for an OECD member country. The reason is that two criteria concerning
the wviability of policy instruments under the general conditions pre-
vailing in Eastecn Europe point towards a tax solution: simplicity and
the level of enforcement costs. Certein taxes are easy to administer
{compared to marketable permits and legal liability) and cheaper to en-
force than marketable permits, emission standards and legal liability.
For it to be truly simple and effective, however, an environmental tax
should be designed having in mind the "polluter pays principle® on the
one hand and the list of inputs (fuels) or outputs (goods and services)
embodying or otherwise related to the pollutant focused upon (002. 802).
4n alternative approach would be to concentrate the tax burden on energy

consumption (for example, on a BTU basis).

The European Energy Charter, signed by countries located in the geo.

grephical "Europe” (East and West, including the former USSR) and the
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G-24, has three main objectives: the expansion of trade in energy, co-
operation and coordination in the energy field, and an optimum use of
ene;ﬁy and environmental resources. These objectives entall s removal of
trade barriers for energy and associated equipment, the transfer of
Western technology, the promotion of energy sources with a relatively
low environmental Impact, &and the development of new and renewable
fuels. The benefits Bulgaria could reap from a participation in the
actions envisaged by the European Energy Charter would encompess the
accelerated access to the West-European electricity grid and to energy
know-how and modern "clean” technologies. Specific agreements negotiaced
w@thin the framework of the Charter could offer Bulgaria the additional
oﬁﬁo:tunity to closely cooperate with the West in improving the safety
of the nuclear plant at Kozloduy and modernising other power stations

and the transmission of power and heat within the country.

VI. Supmary, Policy Conclusions and Recommendations

Bulgaria is a small, lower-middle-income country of REastern Eurepe
uvndergoing economic transition from central planning to a market eco-
nomy. On both the macro and the microeconomic levels the country cur-
rently faces significant disequilibria. The energy sector is amecng the
sectors of the Bulgarian economy which were worst hit by these develop-
ments. Bulgaria is scarcely endowed with energy resources and tradi-
tionally resorts to foreign trade in order to satisfy a major share of
hef.demand for energy. As & member country of the former CMEA, the coun-
try' pursued an energy-intensive stratepy of industrialisation during the
perio& 1946 - 1989 end became highly dependent on energy imporus {rom
mainly one source, the former USSR. The recent collapse of the CHEA and
the reacrangement ol the cconomic relations of the Former USSR disrupeed
Bulgarian imports of primary cuerpy, thureby creating serious shortuges

of fuels in the country.

Bulgaria makes use of & rather diversified basket of primary and final
energy. The domestic conversion of primary into final energy is severely

hampered by operational problems arising from both the use of deficient
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and obsolete equipment and shortages of fuel. Although nominal instal[éé
capacity for the production of electricity exceeds demsnd by far, bo&ér
plants are unable te maintain high wtilisation rates and to meeflpeéi
demand. In contrast to the supply side, the demand side of the éhergy
market is biased towards oil products, which account for almost hiif';?
total energy consumpticn. Major consumers of energy are industry (6Erti;
cularly chemicals and iron and steel) and households. Furthermore, the
low level of energy efficiency, the fuel mix and the hiph level of ener-

gy consumption have an adverse impact on the environment.

The current status of the energy sector can be associated with a poIicf
that over a period of several decades favoured cheap energy and tothllf
neglected investment in safery and environmentel protection. Subsidfééd
energy encouraged energy use and lead to the emergence of an ecnnnmiz
structure dominated by enerpgy-intensive technologies. In addition, ener-
gy prices which did not reflect actual supply costs (domestic or inter-
national) contributed te the accumulation of debt by the energy cumpé:
nies, Since the structure of consumer prices for energy favoured house-
holds, instead of big users, the former enjoyed the major benefits from

energy policy.

Although one would have expected a highly centralised organisestion of
the energy sector for systemic reasons, Bulgaria’s public institutioﬁé
and companies involved in the sector are rather decentralised. There'ié
nejther an energy ministry nor any other ministry with the power to de;
sign, implement and monitor energy policy; rather, the respunsibiliti“
for epecgy matters is widely scattered. This is probably the reason for
the current lack of a coherent energy pelicy in Bulgaria. The instrh;
ments of energy policy, as regulated prices, taxes and tariffs, are no;
employed to achieve energy or environmental policy goals. Also, a coﬁi
sistent poliéy for the participation of foreign companies in the eﬁergf'
sector is not in sight. Moreover, existing plans to privatise govérﬁ;“
ment-owned companies do not yat extend to the energy sactor. The same
applies to the new legal-institutional framework which does not includel

laws governing production, transmission and consumption of energy.
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What conclusions can be drawn from the economic analysis of the Bul-
ggrian energy sector? The first one is that energy reform cannot be
§Epafaped from the transformation process: energy reform in fsct is a
ceniral part of it, because market-oriented energy policies presuppose
the existence of sn economic setting free of major miere and macro-
economic disequilibria. Enérgy policy instruments are generelly in-
effective in a setting in which important festures of central planning
{price controls) are retained or monetary and other disequilibria (in--
flation, foreign exchanpe restrictions, tax evasion, etc.) prevail. On
the other hand, if enerpy prices are not liberalised, energy companies
w@;l have to bear operating losses which, in turn, will have to be
financed from the govermment budget or by issueing new debt. Thus, gra-
dual energy refoerm constitutes a burden for the general transformation

process.

Second, energy reform encompasses domestic as well as international as-
pects. For a net importer of energy as Bulgaria, the integration of the
domestic energy market inte the internationzl energy market makes energy
reform eagsier than a protected, gradual road to world market conditions;
gradualism postpones adjustment, thereby incressing its total social
cost. Opermess, in contrast, creates the opportunity to earn the foreign
exchange needed to pay for import dependence in the energy field. Third,
there is a close link bhetween energy use and environmental pollucion.
This means that in designing ermergy policy one should take into account
the_environmental impact (or sgocial cost} of alternative energy strate-
gies. Fourth, energy reform calls for a comprehensive legal-institutio-
nal framework for the energy sector. S5ince energy projects are usually
long-term ventures, the stability of enerpy regimes over time influences
the propensity to invest in this sector. Fifth, energy transition will
not be feasible without a consistent energy policy. Specific energy
poiicy gosls derived from a thorcugh analysis of the energy sector and
its interfaces with other sectors of the economy shouid guide the use of
policy instruments. Sixth, responsibility for the design, implementation
and monitoring of energy policy should be centralised. For a credible
implementation of consistent energy policies a minimum level of politi-

cal Bnd administrative authority might be necessary. Seventh, for a
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country like Bulgaria, with a restricted access to the internatidﬁal
capital market, the participation of private firms (demestic and fo-
reign) might accelerate the reform of the energy sector. Private firms
could provide the necessary capital and technology tc modernise the
energy sector. Privatisation could, thus, contribute te a reform of the
energy sector by shifting seme responsibilities from the government or

government-owned firms to the private sector.

What measures should be taken in order to give Bulgaria relief from the
present energy crisis and, at the same time, pave the way for a reform
of the energy sector? In the short run, the following steps should be

taken:

- & consistent enerpgy strategy for Bulpgaris should be designed and

- the responsibility for energy policy should be centralised.
In the medium run,

- a comprehensive legal-imstitutional framework for the energy sector

should be created and

- 85 meny energy companies as possible should be privatised.

an energy strategy for Bulgaria should follow a principle of prudent
financial management: "never put all your eggs in one basket". A diver.
sification of risk can be achieved by maintaining an array of fuels (at
least two or three) each of which should be imported from seyeral'sour-
ces. Diversification of fuels and foreign suppliers is the best hedge
against potential supply disruptions. In determining the cost-effectivé
fuel mix for Bulgaria the governoment should not rely on judgement; mar-
ket forces should indicate the cost-effective fuel mix. For this, enerpgy
prices in Bulgaria should truly reflect international prices. However,
international prices could render some fuels produced in Bulgaria un-
profitable. As & net importer, Bulgaria should aim at the cheapest sour-

CEeS.
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Price polic¢y could be complemented by tax policy. The simplest way to
create incentives for energy conservation and environmental protection
is by taxing energy consumption. In approaching energy taxation at the
consumption level there are four basic considerations: (i} revenue rais-
ing, {(ii) eqguity, (iii} correction of externalities and (iv) changing
the fuel mix derived from market forces. There is also a presumption in
favour of equal fiscal treatment of the various energy products. This
ensures that distortive substitutions among competing fuels do not occur

ag & consequence of discriminatory taxation.

Revenue raising considerations focus attention on the price elasticity
of demand and income elasticity of demand for energy. In this context,
metor gaseline and diesel could be singled out &s deserving a high level
of taxation. In Bulgaria all the iundicatiocns are that the demand for
motor gascline is both income and price inelastic., Although the stock of
cars is still Jow compared to EC member countries, the number of wve-
hicles is increasing rapidly, in spite of the relatively high cost of
purchasing and maintaining a car, piven the levels of income. Diesel
fuel is used extensively in public transport and agriculcure. Equity
considerations are not appropriate in this case, even if it would bene-
fit lower income groups which rely on public transport, becsuse any dif-
ferentisl favouring diesel over other fuels could also benefit high in-
coe groups andfor create incentives for a substitution of motor gas-
oline cars for diesel fuelled cars. It is preferable to help lower in-
come proups through direct transfers tham by distorting the value of a
fuel, For similar reasons all available fuels should be taxed with the
same tax rate, assuming domestic prices are in the range of Internatio-
ral prices. Thus our recommendation involves a single ad valorem rate
(as a percentage of the liberalised domestic price) for electricity,
petreleum products, natural gas, coal (hard snd brown} &nd heat. The
revenue raised will probably be substantial given that the rypical elas-
ticities measured in Western countries also hold in Bulgaria.

Taxstion can serve as &n instrument to chanpe the fuel mix derived {rom
allowing market forces to determine fuel shares. In case a political de-

cision should aim at achieving a better consérvatien of, say, coal than
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of other fuels, an additional excise tax on coal sales to the consumer
may be intreduced. Similarly, the consumption of other fuels may be re-
stricted by designing excise taxes for them. Externslities can also be
corrected employing taxes. Pollution related to energy use can be re-
duced by restraining the consumption of pelluting fuels through excise
texes. However, it should be noted that such & tax works indirectly and
does not directly affect the polluter; thus, it does not offer incen-
tives to iptroduce abatement devices. Effluent fees, in contrast, do
offer such incentives but are not recommended here, because they are
generally of a complex nature and assume a certsin level of sophisti-
cation of the enforcing authorities. Also, the enforcement cost of ef-
fluent charges is likely to be high. Consumption-oriented environmental
taxes could be selectively complemented with emission standards, applic-
able at least to the few major polluters (thermal plants, refineries,
chemical complexes, etc.), which should be relatively easy (and cheap)
to control. In case stapdards are not met, fines should be foreseen.
Such a simple tax system could suffice to handle the environmental con-

sequences of energy use in the 1990s.

Finally, in view of the association of Bulgaria to the EC, close co-
cperstion bhetween Bulgaria and the EC member countries could centribute
to accelerate the reform of the Bulgariasn enerpy sector. The association
sgreement mentions energy as an area for economic cooperation in several
articles of Title VI (72, 73, 79, 80 and 81}, While Article 73 refers to
the coel industry, 80 to nuclear safety and 81 to environmental protecs
tion, Article 7% describes the areas to be served by technical assist-
ance from the EC. This cooperation, which shall take place within the
fremework of the European Energy Charter, will cover, smong others, the
formulation and planning of energy policy, the development of (new)
energy tescurces, the promotion of energy waving and enerpy efficiency,
the medernisation of infrastructure, the improvement of natural pgas and
electricity transmission, and, most importantly, the opening of the EC
energy market for natural gas and electricity for Bulgaria. With the
letter opportunity, Bulgaria could, for example, increase its electrici-
ty imports and substitute them for electricity produced burning low

grade, high ash snd high sulphur domestic lipgnite. Moreover, cooperation
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with EC member countries could foster technolegy transfer and the par-
ticipation of private foreign firms in the restructuring of the Bul-
gerian energy sector. However, it remains the sole responsibility of the
Buigsrian government to create the necessary local incentives for inter-

national cooperation.
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Table A 1 - Bulgaria: Industry Structure 1991 (per cent)

Sector Qutput Share
Mining 2.16
Coal 2.1

0il and Gas 0.06
Energy
Blectricity and Thermal Power 8.2
Basic Industries 55.1
Ferrous Metallurgy 7.9
Non-Ferrous Metallurgy 3.6
Machine Building and Metals 10.1
Electrical Engineering 8.1
Chemical and Petrochemical 18.3
Construction Materials 2.5
Timber and Wood Processing 2.6
Pulp and Paper 2.0
Other Industries 34.54
Glas and Porcelain 1.1
Textiles 4.2
Weaving Apparel 1.3
Leather, Furs, Footware 1.1
Printing and Publishing 0.9
Food, Beverages, Tobacco 24.1
Other 1.84
Total 100.00

Source: World Bank [1992 a].
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Table A 2 - Direction of Bulgaria's Foreign Trade by Region/Coun-
try 1950, 1991 Iper cent)

Region/County EXports Imports
1990 1991 1590 1991
QECD 11.87 26.28 21.62 lz.az .
- EC 7.87 15.66 16.29 20 .66
Germany 4.23 4.76 10.239 6.97
Greece 0.80 2.18 0.32 Q.89
Italy G.78 2.70 1.91 4.17 "
United Kingdom 0.56 1.94 1.65 3.61
Others 1.50 4.08 2.02 5.02
- EFTA 1.54 .37 3.2} 7.81
- USA 1.74 1.3 0.55 2.87
- Others 0.72 .89 1.55 1.48
Former CMEA® 76.27 54.96 £8.35 49.06
- Former USSR 64.01 49.77 56.49 43.23
- Eastern Europe 12.26 5.19 11.86 5.83
Czechoslovakia 4.42 0.86 4.64 1.19
Poland 2.55 2.06 5.01 31.67
Romani 3.86 1.83 1.32 0.43
Others 2.42 3.21 1.75% 2.49
LDCs 11.8¢6 18.76 10.03 18.12
Total 100.900 100.0C 100.00 100.00

a Only former USSR and Eastern Europe; bAlbania and Hungary.

Source: PlanEcon Report {ARugust 1992): - own calculations.
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Table A 3 - Commodiry Structure of Bulgarian Foreign Trade by Re-~
gions 1990, 1992 (per cent)

Exports Imports
‘Region 1990 1991 1990 1991
Al}) Regions
~ Machinery, equipment 52,1 30.6 46,2 15.8
- Fuels, minerals, metals 7.7 10.5 13,6 58.7
Chemicals, fertilizers 3.9 10.9 4.5 5.1
Food raw materials 2.5 5.4 1.9 3.5
Processed foodstuffs 12.1 15.3 1.4 4.4
Industr. copsumer goods 10.3 22.3 6.4 4.4
. Other Items 4.4 5.0 6.0 8.1
Grand Total 13G0.00 100G.00 100.00 100.00
'OECD
Machinery, eguipment 10.0 12,3 42.4 34.4
Fuels, minerals, metals 26.9 20.6 17.6 24.9
Chemicals, fertilizers 7.3 8.1 12.9 12.0
Food raw materials 19.6 23.5 1G.8 17.4
» Processed foodstuffs 11.4 12.4 4.9 2.1
Industr. consumer geoods 12.1 20.0 8.7 7.4
. Cther items® 2.7 3.1 2.7 1.8
" Tetal OQECD 100.00 100.00 100.00 100.00
. .
Former CHMEA
HMachinery, eguipment 65.4 35.2 51.7 2.3
Fuels, minerals, metals 4.2 4.6 33,7 T7.7
Chemicals, fertilizers 2.1 9.6 2.9 1.8
Food raw materials 1.7 2.5 3.5 2.2
"Processed foodstuifs 13.1 19.5 0.7 0.7
Industr. consumer goods 10.9 27.9 5.6 2.8
Other Items 2.6 0.8 1.5 6.8
:Total former CHESR 100.00 100.00 100.00 1000.00
LDCs
Machinery, equipment 50.2 19,7 3.7 2.3
Fuels, minerzls, metals 13.86 17.0 59.3 £55.5
Chemicals, fertilizers 14.9 19.19 4.1 1.6
Food raw materiails 9.5 9.6 20.2 4.9
Procvessed foodstuffs 4.7 4.9 1.6 0.7
Industr. consumer goods 3.5 6.2 9.4 4.7
Other Items 6.5 3.2 0.7 0.3
Total LDCs 1006.00 100.00 100.00 100.G0
construction materials, agricultural pnon-food raw materials,
live animals, material services.

Source: PlanEcon Report {[August 1992]: - own calculatiocons.
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Table A 4 - External Debit Indicators 1980, 19%0

a Unweighted average;

Country Total debt Total debt service Interest payments [:

as a percentage of as a percentage of as a percentage ofl

Exports GNP Bports Exports

1980 1990 1980 1990 1980 19%0 1980 1990

Bulgaria 2.9 1359 1.1 %69 ¢.3 167 0.2° 6.4
Caechintvakin  68.6  55.6 9.2 146 9.5 10,4 9.5 3.8
Hurgary 95.% 1386 44.8 67.8 12.9 179 10.8 152 .
Polad 54.9 251.5% 16.3  82.0 17.9 4.9 52 1.6
Romania BR.3 5.5 .0 1.1 12.6 0.4 4.9 0.4
Eastern mrcpea 0.5 127.4 .6 453 11.8 1.1 6.1 5.5
Rlgeria 130.0 133.0 47.1 S3.1 7.1 594 10.4 15.1
Malaysia 4.6 559 2.0 d48.0 6.3 1.7 4.0 4.0
Argentina 242.4 405.6 48,4 61.7 I ST S 20.8 154
hmerﬂﬁ%%;ﬁmum
Comtries™’ 105.0 197.6 31.2 54.9 17.8  30.5 8.9 1.0

btheawuag:ﬁx the lover-middle-income countries ﬁmh&hsﬁﬂgui&.

Source: World Bank [1992b},

Table 24:;

- own calculations.
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Takle A 5 - Catching=-up Potential® of Central and Eastern Europe

and Lower-Middle~-Income Countries 1985, 1990 {per

v

% Measured as a country's real GDP per capita as a percentage off

cent}

Country 1985 1990
Bulgaria ai.¢ 27.8
Czechoslovakia 36.1° 30,0°
Hungary 23.4 21.8
Paland 18.4 15.9
Romania 30.0 23.8
‘Bastern Europeb 27.8 23.9
Algeria 27.8 21.9
Malaysia 25.0 37.0
Argentina 24.8 21.9
Lower-Middle-Income

Countries 27.2 27.2

the real GDP per capita of the US (= 100). International com
parability of real GDP has been achieved using purchase power
parities in 1985 prices. The figures presented here were cor-
rected downwards {25 per cent) in order to account for the
current unreliability of Central and Eastern European statis-—
tics;

unweighted averages. The average of the lower-middle-income
countries includes Bulgaria;

own estimates,

Source: World Bank [1992b); - own calculations.



Table A 6 - Revealed Comparative Mvantagea of Central and Ea.gtern Buropean Countries in Fol.*ei'gn
Trade with ORCD Member Countries by Product Groups 1970, 1980, 19838 (per cent)

b

In [Da/x}/(mi/Mi],

# calculated with OBCD Foreign Trade Statistics using the following formula:

I 11 1Y
Country/Region  Raw-Material- Labour~ Capital-~ RED-intensive
intensive intensive intensive :
Products Products Preducts IV Easy to v Difficult .to
imitate imitate
Products Products
Bulgaria
1970 .21 -0.51 =-0.02 -0.78 -1.47.°
1930 1.11 -0.03 -2.38 0.1 -1.0%
1988 1.06 0.21 0.19 =0.35 -1.48
Czecheslovakia
1970 0.40 .50 0.38 -1.0) -0.76
1980 0.55 0.65 o3 -0.85 -1.05
1988 0.90 0.67 0.64 -0.58 -1.39
Hungary
1970 1.08 -t.33 -0.11 -1.20 -1.18
1980 1.13 0.11 ~0.0] -0.83 -0.98
1938 1.58 0.10 0.01 -0.72 -1.15
Poland
1970 0.9 -0.33 -0.46 -0.98 ~11.52
1920 0.45 .23 .19 ~1.08 ~3.93
1988 0.93 .17 0.21 ~1.10 -1.03
Romania
1970 1.4 0.18 -0.72 ~0.57 ~-2.04
1920 0.47 0.7% -0.63 -1.24 ~-1.27
1938 0.00 .13 0.%2 -1.26 -(.88
Asian Mics
1970 0.712 0.69 -0.8% -0.94 -1.70
1980 4.51 1.21 -1.2% -0.52 -0.89
1938 -0.03 1.16 -0.85 0.03 -.7%

with xi, ni: exports {imports) of product group i, and X, M: fotal exports (imports);

I: STIC 0,2 lexcl. 26), 3 fexcl. 35), 4, 56; II: SITC 26, & (excl. 62, 67, 68}, 8 {excl. 87,
88); IIT: SITC 1, 35, 3. 55, 62, 67, 68, 78; IV: SITC 51, 52, 54, 58, 59, 75, 76; V: SITC 57,
T {excl. 75, 7%, 78, £7,88;

€ Hong Kong, Malaysia, Singapore, South Korea, Taiwan.

Source: Heitger et al. [1992), Table 21, p. S1.
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Table A 7 - Bulgaria: Prgduction, Trade and Apparent Consumption
of Hard Coal” (Million Metric TFons) 1985-1992

Year Preduction Imports Exports Apparent

Consumption
1985 223 8054 529 7748
1986 N 207 7304 306 7205
1987 198 7258 219 7217
1988 196 6451 23 6624
1989 143 6171 a 6364
1990 143 5790 o] 5933
1991b 120 3gca 4] q088
1992 100 2500 0 2600

a Anthracite, bituminous and sub-bituminous coal;
estimate,

Source: Committee of Energy (Production): - PlanEcon Energy Re-
port [1992/93); own estimates [1992].




Table A 8 - Bulgaria:

of Brown Coal
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Production, Trade and Apparent Consumption

{Thousand Metric¢ Tons) 1985-1992

Year Production Imports Exports Apparent
Consumption
1985 30657 L] 1] 30657
1936 35015 o [} 5015
1987 1662] 4 4] 6621
1988 313951 a o 31951
1989 14145 69 o 341714
1990 31526 107 i} 31633
1991a 28630 87 a 28767
1992 28964 80 0 29044
? Estimate only.
Source: Committee of Energy (Production); - PlanEcon Energy Re-

port [1992/93]; own estimates [1992].
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Table & 9 - Bulgaria: Preduction, Trade and Apparent Consumptiocn
of Coke {Thousand Metric Tons) 1985-1992

Year Production Imports Exports Apparent
. Consumption
1985 1087 664 0 1751
1986 1156 471 0 1627
1987 1314 309 Q 1623
1988 1457 196 0 1653
1989 1561 93 0 1654
1990 1250 96 0 1346
:;1991a : 1000 124 0 1124
1992 960 120 1] 1020

3 First quarter estimate only.

Source: Committee of Energy {Production}); - PlanEcon Energy Re-
port [1992/93]; own estimates [1992].
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Table A 10 - Bulgaria: Production, Trade and Apparent Consumption
‘of Crude 0il {Thousand Metric Tons} 1985-1992

Year Preduction Imports Exports Apparent
Consumption
1985 105 13578 471 13212 |
19:6 ' 93 13700 g0 13413 7
1587 84 13219 289 13014
1988 . 77 12868 25 12920
1989 72 13729 1040 12771
1930 64 9948 1714 §29s8
1991a 60 4400 a 4460
1992 60 2700 a 2760

2 pstimate.

Source: Committee of Energy {Production); - PlanEcon Energy Re~
port [1992/93};: own estimates [1992].
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Table A 11 - Bulgaria: Production, Trade and Apparent Consumption
of Natural Gas {Million Cubic¢ Meters) 1985-1992

Year Production Imports Exports Apparent
Consumption
1985 20 5455 57 54138
1986 17 5680 54 54432
1987 13 6072 a9 6046
1988 10 6251 23 6238
1989 9 6832 23 6818
19930 13 6832 5 6840
1991a 12 5658 4 5666
1992 12 5250 k) 5259
Estimate.
Source: Committee of Energy {Production); - PlanEcon Energy Re-

port [1992/93): own estimates [1992).
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Table A 12 - Bulgaria: Production, Trade and Apparent Consumption
of Refined Cil Products (Thousand Metric Tons} 1985-

1992
Year Production Imports Exports Apparent
Consumption
1985 127750 1990 2476 12264
1986 12800 1875 2439 12236
1987 12750 1775 2489 12036
1988 12650 1554 2360 11844
1989 13140 1514 2508 12146 . o
1990 8100 1789 816 90713";
1991 3700 1600 175 5125
19927 1950 1630 90 3490
3 Estimate.

Source: Committee of Energy (Production); - PlanEcon Energy' Re—~
port [1992/93}; own estimates [1992],
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Table A 13 - Bulgaria: Productiona, Trade and Apparent Consump-
' ’ tion of Electricity (Million kWh) 1985-1992

Year Production Imports Exports Apparent
Consumption
1935 41629 7451 2956 46124
1986 41817 5427 1470 15774
1987 43470 5326 952 47844
1988 45036 5226 849 49413
1989 44328 5434 710 49052
1990 421390 5436 1656 415910
1991b 38650 1716 1642 40724
1992 34304 2500 760 36044

a Primatry and secondary electricity production;

estimate.

Source: Committee of Energy (Production): - PlanEcon Energy Re-
port (1992/93); own estimates ([1992]).
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Table A 14 - Bulgaria: Average Apnual Installed Capacity of Powef
Plants Belonging t¢ the Committee of Energy (MW}

1988-1990
Power Plants 1988 1989 19902
Perva Komsomolska 500 350 170
Maritza-Istok 2 1020 1020 1178 |, -
Dimo Dichev 840 840 840 1
Bobov Dol 630 630 630 |.
Republika 150 112 70 | .
Pernik 25 25 .25
Maritza-Istok 2 170 170 100 | |
Avram Stoianov ao 30 3c ).
Sofia 150 144 149 |
T. Fosgtov 175 186 186
Plovdiv 160 160 60
Varna 1260 1260 1260
Russe Istok 400 4090 3890
Russe Zapad 4 4 "4
Razaniak 12 12 127
Shumen 18 18 18
Gabrovo 18 18 18
Pleven Je k1 36
Total Thermal 5497 5314 5161
Total Hydro 1975 1975 1975
Total NHuclear 2760 2760 3760
Total Capacity 10232 106049 10896
2 Revised data.

Seurce: Committee of Energy.
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Table A 15 - Bulgaria: Capacity of Major Hydro Plants 1990

Studen Kladenets

Plant Installed Ket Discharge No. of  Average
Capacity Head Sets Rnnual
3 Qutput
(MW} (m) (m™ /sec.) {GWh)
Belmeken 375.4/110.0 690.0 62.5 I+2 570.0
{pumped storage)
Sestrimo 240.0  534.0 56.6 2 265.0
Antopivanovtsi 160.0 111.8 160.¢ 341 178.6
. {pumped sktorage)
K. Georgiev 125.0 580.0 25.0 5 360.4
Mormina Klisura 120.0 251.0 5.6 k] 181.0
Ivailovgrad 108.0 45.3 279.0 k) 181.0
Kurgzhali 106. 4 20.5 178.0 4 69.7
Krichim 80.0 162.0 £1.0 2 166.6
Dev;n 8G.0 138.0 12.8 2 132.5%
Rleko 64.8 265.0 30.0 1 147.8
£0.0 59.5 120.0 4 194.5

r
Source: Committee of Energy.




Table A 16 - Bulgaria:

cf Motor
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Production, Trade and Apparent Consumption
and Aviation Gasoline

{Thousand Metric

Tons) 1985-1992
Year Production Imports Exports Apparent
Consumption
1985 1634 an 740 1034
1986 1824 80 686 1218
1987 2029 63 854 1238
1988 2087 44 742 1389 )
1989 2166 20 B850 1336 7 |
1990 1420 115 210 1325 |
1991a Foo 61 50 711
1992 560 40 40 560 \
a . ¢
Estimate.
Source: Committee of Energy {Producticn); - PlanEcon Energy Re-

port [1992/93); own estimates [1992].
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Table A 17 - Bulgaria: Production, Trade and Apparent Consumption
of Gas~Diesel Oil (Thousand Metric Tons) 1985-1992

Year Production Impores Exports Apparent
Consumption
1985 4822 15 1601 1236
1986 4805 14 1540 3279
. 1987 4716 16 1530 202
1988 4574 5 1520 3059
19389 4613 1% 1542 3086
1990, 2717 190 503 2404
'_1991a 1300 336 100 1536
1992 560 320 60 az0

2 gstimate,

Source: Committee of Energy (Production}:; - PlanEcon Energy Re-
port [1992/93]; own estimates [1992].
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Table A 18 - Bulgaria: Production, Trade and Apparent Consumption
of Fuel 0Dil (Thouwsand Metric Tons} 1985-1992

Year Production Imports Exports Apparent
Consumption
1985 3730 1630 0 5360
1986 3546 1531 0 5077
1987 570 1337 11 4896 -
1988 3698 i043 11 4730
198% iB23 994 9 4808 |
1990 2380 954 3 336l
1991a 1000 853 ] 1853
1992 440 1000 ] 144G
® Estimate.
Source: Committee of Energy (Production); - PlanEcon Energy Ré:

port {1992/93); own estimates [1992].



Cosl [Crude | LPG [Gaso- |Dncsel [Gas  |Heavy [Kero- [Other [Natr, [Hydro, [Eleciri-[Heat [Toisl
Qi line Fue}  Oil Fuel |sene |Petrol. [Gas  [MNucl. [ecwy
0il Prod. -+ |& Oth. -

Domesuc Production 7692 87 151 5898 . G 13692
mports 4714 | 12459 i) 7 1159 7515 0 682 0| 26578
Exporis 1| -278| -126 -1 — 0| -9 o -12i2
Stock Changes 70| -1% 0 35 [ 342 61| 23| 1713 63 0 0| 843
Other 01| 563 10| 37 7 31
TOTAL INPUT 12476 | 12531 | 75 189 71| 1808 | 262 7466 | 5898 | 466 Df 41242
Petroleum Refneries O 12357 | 114} 1946 | 52| 1205 | 3452| 299 | 1616 ] 814
Eleciricity & Heat Generalion -3030 0 =19 | 803 ~STIZ | -5898 | 5178 | ZZ78 |-10153
Coal Miniog and Transformation [1] 76 Lt | -3z <237
Owa Uses & Losses [} -29 -1104 [ -247 | -1390 |
Other 175 -5 | -3 17 -13 0 ] 0| -31
TOTAL SUPPLY 4387 0| 108 1992 | 72942 1244 |- 4619 | .. 361 | 1616| 4740 |- 0| 43591 1780 28354
TOTAL FINAL CONSUMPTION ] 4387 O 109 | 1592 | 2042 |- 1243 |~ 4619 | 3B1]| 1816 4130 |- . 0| 4330 1769 | 28358
TOTAL INDUSTRY 7436 [0 32| 192] 383] 348 3809 0| 1084 4693 0] 2053 | 665 13696
Tron & Sleel 582 0 [3 621 0| 339 27 | 2989
Chemicsls 439 [ i4 3 N[ 1417 882 | 2646 0] &7 107[ 6262
Noo-Ferrous Metsls [ ] 3 [ 14 [i] 218 4 397
Construction Materials 115 [} 42 I8 244 835 [/} 143 19] 1450
Glass [§] 14 a2 345 0 62 | 392
Metal Products & Eogineering 15 38 50 80 3085 £0 0 266 112 945
Food, Drink & Tobacco 115 i 6 122 95| 167 r§) 0] 161 163 | 1505
Paper, Pulp & Prating [E 0 273 0 50 23| 313
Wood & Wood Producls 13 0 23 26 710 0 37 8| 329
Teatiles, Clothing & Leather 30 o 6 18 0 81 71| 495
Iodusiry n.c.s. 35 [1] 82 76 55 166 202 B6 0 27 749
TOTAL TRANSPORT ] o 4] 1042 31| 362 490 0 160 19| 2266
TOTAL OTHER 1943 1] 76| 15037 1077 | 820 41 0| 493 riy 0| 21d5 [ 1105 9816
Cansiruction 1t i 186 | 328 34 [ 493 it 0 10 37| 1313
Agnculiure 24 70| 637 96 [ 327 16| 1230
Services and Other [ k) 25 0 416 368 632
[Households 1084 T51 1148 112 &10 ' 9 o k6i9 683 | 5400
NOT SPECIFIED 0 i) ) 104 440 45 33 110 EL 0 0 1 0 718

Soutve! Commitlee of Eneryy.

juateatnby Twes

3o suolL jo spuesnoyl} 0661 2>uefed Abasulz :eraeBing - T ¥ aTqel

tL
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Table A 20 - Energy Balance 1991 {Source: Comnittee of Energy)

Erergy Balance (in 1000 tons of coal equivalent}

1993 Hard Bromn Other  Patent Patent Crude pe—
onal ooal pri- fuel, briwsm troleum
lignite  mary ooke, moal ather
solid  other bri- inputs
fuels SECOR— quettes to pe-
dary troleum
solid refine-
fuels: ries
1. Production of prim. energy 103.% 6613.3 2199 0.0 0.0 0.6 -
2, Imports 952.2 0.0 0.0 111.2 0.0 6419.4
3. Exports 0.0 0.0 -1.9 6.4 0.0 0.0
4. Marine hunkering
5. Changes in stocks ~83.1 13.0 L5 9.3 8.0 -101.1
6. Gross oconsumption of 4002.6 66562 281.5 195.1 2.0 6399.0
primary energy :
7. Enargy converted - Total ~7160.1 -65G5.8 -43.1 417.1 825.2 -6414.4
Coal briquette plants -g81.1 ) 825.2
Coal coke plants ~889.2 §31.6
Gasworks
Blast furnaces ’ -19%.8
Petrolewn refineries 544 .4
Public power plants -1506.5  -43%4.9 ¢.0
Power plants of selfproduc. -835.7 -83.2 0.8
Plants for comb. gener. of -419.7 -1145.7 0.0 0.0 0.0 0.8
el. energy and heat '
Beating plants -105._2 -41.0 ~38.6 0.¢ 0.0 0.0
Other energy conversion -1.7 2.3
industries
8. Transfers
9. Consunption by energy pro—
ducing industries
10. Lesses in transport and 0.0 0.0 0.0 0.4 0.9 0.9
distribution
11. Monenergy use 0.0 0.0 [ R+] .0 9.0 o0
12. Final consumption - Total 256.6 196.7 218.6 £58.0 864.7 2.0
Manufact., mining and A5.5 7.3 0.2 657.8 i1.5 2.0
construction — Total
Steel industries 2 597.3 0.2
Bon~ferrous metal industr. 2.4 1.8 1.8 54.5
Chemical industries 2031 3.2 6.0 0.1 2.0
Other manuf. industries 5.4 15.0 : 13.2
Transport - Total 4.8 4.4 1.1 0.0 1.9 4.0
Ra1l transport 4.2 3.9 0.2 0.¢ 1.2 0.0
Roxd transport 0.3 0.4 0.8 0.9 0.6 0.0
Waterway transport 0.4 .1 0.0 0.0 4.0 ¢.0
Ar transport 0.0 0.0 0.0 0.0 0.0 0.0
Households and other 6.3 185.1 7.3 0.1 849.3 9.0
consumers - Total
Households 31.7 160.8  163.5 0.0 825.2 0.0
Agriculture, forestry 12.1 5.4 1.4 0.1 21.0 0.0
Trade 2.5 3.3 1.6 0.0 2.2 0.0
Other consumers 0.1 15.5 34.8 6.0 .9 0.0
13. Statistical differences -14.4 -46.4 0.2 -~25.8 -11.5 -37.4




Table A 20 - continved
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1991

Energy Balance {in 1000 tons of coal equivalent)

Crude Light Heavy Other Ka- {Other
LG petro-  petro- pe— tural de—
and leum lewm tro- gas rived
other pro- pro- leun gases
petro- ducts ducts pro-
Jeun gases ducts
gasas
1. Production of prim. epergy 11.%
2. Twports 0.0 362.7  2M7.9 63%4.0 .0
3. Exports 0.0 -5.3 -17.7 0.0 0.0
4. Marine bunkering
S. (hanges in stocks 3.5 391.2 9z.4 164.3 .0
6. Gross consumpfion of 1.5 750.7T 2422.6 0.4 £569.8 0.0
primary energy
7. Energy converted - Total 320.9 1731.8 664.3 114.4 -3634.6 211.2
Coal briquette plants
Coal co¥e plants 140.1
Gaswarks
Blast furnaces 1%6.8
Petroleun refineries w2 1925.6  )878.3 114.4
Public power plants 0.0 00 614 -453.0 .0
Pover plants of selfproduc. -36.4 0.0 -122.9 -1461.5  -125.6
Plants for comb. gener. of 3.0 -3.3 -8t -1357.5 0.0
el. energy and heat
. Beating plants 0.0 -190.5 -2082.5 -362.6 0.0
Other energy conversion
industries
8. Transfers
9. Consumption by energy pro-
ducing industries
14, Losses in transport and -1.6 0.0 0.0 0.0 ~18.8
distribution
11, Homrenergy use -248.2 -695.8 -118.3 -1i4.4 =476.1 ~1%2.4
-12. Firal oonsumption - Total 7.5 1787.2  3006.8 0.0 2406.Q 0.0
Hanufact., mning and wno 183.4 605.5 2314.8 0.9
construction - Total
Steel industries 1.4 2.2 214.2
Hon-ferrous metal industr. 0.9 7.8 128.2 10.2
Chemical industries 1.} 33.7 14.7 1361.6
Other manuf. industries 7.8 140.5 449.8 728.8
Transport - Total 0.0 JERS 109,13 0.0 0.0 4.0
Rail transport 0.0 5.8 1081 0.0 ¢.0
Road transport 0.0 8.0 518.8 0.0 0.0
Haterway transport 0.0 &1 380.5 0.0 0.0
Mir transport 0.0 284.5% 2.0 0.0 4.0
anselnlds and other 43.9 1235.3  1391.9 0.0 91.2 0.0
consumers — Total
Households 3.9 728.4 1640 0.0 0.0
‘Mriculture, forestry 0.8 185.9 75%.9 25.3 0.0
Trade 0.0 102.4 449 3.9 0.0
Other consumers 0.0 218.6 423.1 62.0 0.0
13, Statistical differences Q.6 0.5 -38.2 0.0 53.0 0.0
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Energy Balance {in 1000 tons of coal equivalent)
Total

1991 Muclear Muclear Hydro-  Elec-  Steam  Fnergy  Energy
bydro~  emergy  and geo— tric and in con-  in phy-
and geo—~ physical thermal energy hot ventio— sical
thermal energy  energy water  nal energy:
energy input in phy- ather fuel input
in conv. sical n.e.5.  equi-
fuel enerqy valent
equival. input .

1. Production of prim. energy 60227  1619.4 299.9 Q.0 1311.4  9008.0

2. loports 456.5 20073.9 20073.9

1. Exports -201.8 -233.0° -233.0

4. Marine bunkering 0.4 0.0

5. Changes in stocks 614.1 ° 614.1

6. Gross consumption of £022.7 1619.4 29%.9 %47 ¢.0 33566.4 20610
primary energy )

7. Energy converted - Total —€022.7 -1619.4 -299.9 4781.1 6268.5% -1i0d6.5 -6943.0
Coal briguette plants -£5.9 -£5.9
Coal coke plants -117.6 -117.6
Gasworks 0.0 0.0
Blast furnaces 0.0 0.8
Petroleun refineries -138.8 -138.8
Fublic power plants -5984.3  -1619.4 -299.9 3911t ~347.0 -4382.0 )
Power plants of selfproduc. 6.2 2121.5 -692.4 ~692.4|
Flants for ocmb. gener. of 421.8 §638.9 -1232.7 -1232.1 |

el. energy and heat I
Heating plants -38.4 2502.1  -360.7 .-322.3
Other energy conversion -1.4 -i.4

industries

8. Transfers 0.0 0.0

9. Consumption by energy pro- ~516.5 -516.5 -516.5
ducing industries .

10, Losses in transport and -655.9  -304.2 -980.6  -980.4
distribution : - '
11. Mon-epergy use -1845.3 -1845.3
12. Final consumption - Total 0.0 0.0 0.0 38634 5964 4 19318.2 19318.2
Manufact., mining and 2082.8  4978.5% 107013
construction - Total
Steel industries 2846 1459 12%.0
Non-ferrous metal industr. 189.0 0.8 467.4
Chemical industries 554.5  1844.2 4024.%
Other manuf. industries 1054.7  2511.% 4952.8
Transport - Total 0.0 0.0 LR H 126.9 2.5 1538.3
Rail transport 101.9 9.4 235.0
Road transport 21.9 1t.2 632.0
Waterway transport 0.8 0.6 182.5
Mir transport 2.2 0.3 289.0
Households and other 0.0 0.0 0.0 16%).7 13644 T078.6
consumets - Total
Households 1278.0  908.2 43037
Agriculture, forestry 106.4  214.0 1341.4
Trade .1 42.0 2860
Cther consumers 192.2 200.2 1147.5%
1), Statistical differences 0.0 0.0 8.0 0.0 0.0 -140.8  -140.8
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Table A 21 - Energy Balance 1991 {Source: Cammittee of Energyl

Erergy Balance {in tons of ¢il equivalent)

1991 Hard Brovm Other Patent . Patent Crude pe-
onal coal pri- fuel, brown  troleum
lignite  mary coke, ooal other
solid other bri- inputs
fuels  seom- qettes to pe-
dary trolewm
sotid refine-
fuels ries
1. Production of prim. energy T2425 4629290 195898 0 1] 56422
2. Imports 18752 Q 14 11834 O 4493610
3, Exports 0 0 -1359  -4467 0 o
4. Marine bunkering
5. Changes in stocks -58160 30070 476 63207 5598 =144
6. Gross oonswuption of 2801792 4659360 197029 136574 5548 1479287
primary energy .
1. Encrgy converted - Total -2632232 4554071 -3015%6 305949 ST1646 -4504082
Coal briquette plants -616710 577646
Coal coke plants 622426 442087
Gagworks
Blast furmaces ~137740
Petroleun refineries -4504082
"Public power plants ~1054562  -1048422 0
Power plants of selfprod.  -S85004 -55230 -54%
. . Plants for conb. gener. of -233806  -801963 0 ] 0 0
el. epergy and heat
Beating plants =T6d34 -28717 -Z7017 1] 0 1]
Other energy conversim ~25%0 1602
industries
8. Transfers
9. Consumption by energy pro-
ducing industries
10. losses in transport and Q Q o 0 ¢ [0
distributicn
11. Mon—energy use o] o] 43 O a 1]
12, Final oconsumption ~ ‘fotal 179622 137722 166996 460566 605278 1398
Manufact., mining and 143832 5109 14142 460469 5420 1398
construction - Total
Steel industries 140 418110 140
Hon-ferrous metal industr. 1680 1260 1260 18150
Chemical industries 142153 2240 4209 i) 1399
Other maruf. industries 3800 10503 F210
Transport - Total 3388 058 137 4 1334 4
Rajl transport 2927 P L 162 4 921 1]
Road transport 194 267 51 4] 413 0
Waterway transport 267 T 2 0 4] 0
Mr transpork g 0 0 0 [ 0
Households and other J2am 129555 152116 a4 594524 1]
consvmers - Total
Households 22158 112582 114416 ] 577646 a
Mriculture, forestry 8418 3782 7948 74 14700 g
Trade 1721 2} 5341 20 1524 0
Other consumers 84 10849 243M I} 655 0
13. Statistical differences ~10063 -32454 ~123 -18044 -22035 -26191
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Energy Balance {in tons of oil equivalent)

1991 Crude Light Heawy (ther Na- Other
. LPG petro-  petro— pe- furat de
and Tem leun tro- gas rived
other pro~ o leum gases
petro- ducts ducts o
leum gases ducts
gases
1, Production of prim. energy 8052
2. Imports \] 253317 1643619 4475773 0
3. Exports ) -3679  -1239 0 0
4, Marine bunkering
S. Changes in stocks 2464 275242 64695 115438 o
6. Gruss oomsumption of 2464 625421 1695821 ¢ 4553864 0
prinary energy
7. Energy converted - Total 224601 1212253 465005 80080 2544254 147873
Coal briquette plants
Coal coke plants 98038
Gasworks
Blast furnaces 1377140
Petroleum refineries 250067 134794t 278841 800S0
Public power plants 0 0 -42968 ~317097 0
Power plants of selfproduc. -25466 18 506048 ~1023080 -B87905 -
Plants for comb. gener, of 0 -2303 -257080 -950257 0
el. energy and heat
Heating plants 0 -113363 -145773% -253819 0
Other energy conversion
industries
8. Transfers
9. Conevmption by energy pro—
ducing industries
10. Losses in transport and ~1154 -14 & 0 -13171
distribution
11. Norenergy use -173150 -487059  -82837 -80080  -313293 ~134702 -
12. Final consumption - Total 51711 1251063 2104751 0 1684225 o
Manufact., mining and 20967 128398 423878 1620350 0
construction - Total ’
Steel industries 950 8540 149940
Non-ferrous metal industr. 630 5460 85140 1140
Chemical industries 910 23590 10290 953120
Other panuf. industries 19426 93363 34as3 510190
Transport - Total kL] 25794 Toe52t [H o o
Raii transport 2 4089 75691 [+ 4]
Road transport 1 54598 363140 0 i]
Waterway transport 4 3 266325 0 [+
Mir transport 0 199149 1365 9 o
Households and other jont 86474 974354 0 63834 4]
ansumers - Total
fousehiclds 30698 509890 114326 3] 1}
Agriculture, forestry o 130110 531938 17678 1)
Trade 1 T1695 31440 2153 0
Other consumers 12 153049 296151 43403 0.
13. statistical differences 450 -362 -26764 0 3092 o




79

Table A 21 - continued

Energy Balance {in tons of oil equivalent)
Total
1991 Muclear HNuclear Hydro-  Elec—  Stean  Energy  Energy
hydro-  energy  and geo—  tric ard in con-  in phy
and geo- physical thermal energy hot ventio- sical
thermal  energy  energy water nal ETETY
energy  input in phy- other  fuel ingut
in conv. sical n.e.s, equ-
fuel energy valent
equival. input
1. Production of prim. energy 4215886 1113578 209912 0 91T 63055TT
2. Imports 319545 14051738 14051738
3. Exports -141231 =163130 -163130
4. Marine bunkering 0 0
5. Changes in stocks 429888 429558
6. Gross consumption of 4215886 1133578 209812 178314 0 23496469 20624073
primary energy
7. Energy converted - Tatal -4215890 -1133578 ~209912 1346770 4387971 -7732517 -4860117
Coal brigquette plants ~39124 39124
Goal coke plants 82301  -£2)01
Gasworks o ]
plast furnaces Q o
Petroleum refineries -97153  ~9153
Public power plants -4189010 -1133578 -209912 2739170 -5512889 ~2067369
Power plants of selfproduc. 3230 1489250 484663 -45466]
Plants for coub. gener. of 295200 1147262  -862888 -862838
el, energy and heat
Heating plants ~26880 1751459 -252511 225631
Other energy conversion -988 -588
industries
8, Transfers : 0 0
9. Consumption by enerqy pro- -361550 -361550 -361550
ducing industries
18. Losses in transport and -459160 -212922 686421 -636421
distribution
11. Non-energy use -1291122 ~-1291722
12. Final consumption - Total ¢ o O 2704374 4175049 13522759 1352275%
Manufact., mining and 1457965 1204967 7490937
construction - Total
Steel industries 199220 102130 879200
Boan-fervous metal industr. 132300 49560 321180
Chemical industries 338150 1291010 2817140
Other manuf. industries 738295 1762267 3466947
Transport - Total b} 0 0 88817 15019 1076833
Rail transport 71154 6601 164466
Raad transport 15325 7829 442311
Waterway transport 580 187 267723
Air transport 1558 202 2022714
Households and other 0 1] 0 1157591 955063 4954938
consumers - Total
Households 894626 635738 3012579
Agriculture, forestry T463 149730 938950
Trade 53929 29433 200199
Other consumers MM 14D £03260
13, Statistica! differences | ¢ 0 0 o ~93500  ~98495
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Table 2 22 - Bulgaria: Selected Electricity Prices {Leva/kWh) 1980-1992

1. Households 1980 1985 1990 19912 199t  1902°
- Dey tine 0.034 0.046 0.045 0.167 0.284  0.383
- Might time 0.012 0.020 0.020 0.088 ¢.150 .20
. Industry and Government Winter Summer
‘Tension Tenzion
1997 High Mediun Low High Meditm Lew
- Day time
Peak 1.268 1.315 1.7 1.106 1.141 1.197
Other 0.688 0.12 0.744 0.595 0.617 0.646
- Night time 0.340 0.351 0.368 0,293 0,303 0.318
a
February:
b hme;
c
May.

Source: Coomittee of Energy.
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Emissions with Altermative

Policy Instruments over the Period 1990-2050 {Simu-
lation Results)
Scenario 1 Scenario 2 Scenario J Scenario 4 Scenario 5
Business as Carbon tax Energy oum Toronto Liberali-
usual in OBCD Carbon tax Agreement  sation
oountries in EC oountries of energy
| Region prices
o, enissions Cut in 00, emissions in 2050°
1in"2050
{million t of {per cent)
carben)
CERCS” 909 o 0 =) -4
Former USSR 2394 4] s} -37 -17
28 121 =36 =13 -4% i)
usa 2295 -42 0 -53 1
Rorld 18998 -1 -3 -64 -20
? Central and Fastern European Countries;
b Relative to Scenaric 1.
Source: Burniaux et al. [1992]., Tables 2-~-9.
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Table A 24 - Costs and Benefits of Global Carbon Emission Reduc-
tion in Alternative Policy Scenarios, 1990 - 2050
[Simulation Results)

Scenario 2 Scenario 3 Scenario 4 Scenario 5

Carbon tax Energy o Torento Liberalisation|
Region in (FCD carbon tax in  Agreement of energy
countries BC ecomtries prices -
CEBi'.sb 0.2 0.1 : 0.5 c
I 11
Former USSR 0 1] -0.2
2K 0.3 0.6 0.8
Pooad
USh -0.1 0 -0.8
Vorld 0.3 0.1 1.4 0.5%

2 Real GDP changes relative to the business as usual scemario (in per cent);
b Central and Easterm Ewrvpean Countries; !

< Changes in the present valuve of real household income of non—CBCD countries over the period
1995 ~ 2050, relative to the business as usual scenario;

d as in footmote ¢ but for OECD countries:

® as in footnate ¢ but for all countries.

Source: Burnjaux et al. [1992], Tables 2-9.



