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Introduction

1 The cod indudtry in economiesin trangtion has undergone a difficult trangtion in the last ten
years. It faced a host of unfavourable factors such as a sharp decrease in coad demand, amore

1 The secretariat received contributions from the following countries: Bosnia and Herzegovina, Bulgaria,
China, Czech Republic, Kazakhgtan, Hungary, Poland, Romania, Russian Federation, Slovakia,
Sovenia, Turkey, Ukraine and Y ugodavia Although the submitted country contributions provided a
weslth of data on the current restructuring process of the coal industry, their coverage was not dways
complete and the focus was often uneven. Thus, the ECE secretariat has tried to make the data
compatible and comparable so that they could be aggregated and made subject to atime-series andyss.
Some of the results of that work that are given in Table 1 and Table 2 provide amgor bassfor this
document. At the same time, the restructuring datain their origind form as submitted by trangition
economies are given in Annex 1. In addition to thisrelatively short summary note, the ECE secretariat has
also produced eight separate reviews covering 10 individua countries: Bosnia and Herzegovina, Bulgaria,
Czech Republic, Kazakhstan, Poland, Romania, Russan Federation, Soveniaand Ukraine, aswell as
China,
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competitive energy regulatory framework, agradua withdrawa of state from the industry, complex
socid, employment and environmenta tasks and introduction of new technologies favouring ges-fired
power stations. Smultaneous changes in the eectricity sector increased uncertainty as to the future of the
cod sector and opened a number of dilemmas not only for the cod company management but also for
politica decisionmakers. It is clear that whilein the past the loca governments were in position to
intervene in the eectricity market in various ways, the coa industry will not be abdle to count on its
assislance in aStuation where the inflow of foreign direct investmentsis gaining momentum and strong
privatisation trends seem to be unavoidable for most of the countriesin the region. In addition, the cod
industry has had to prepareitsdf for the liberdisation that is forthcoming in selected countries with
economies in trangtion. It includes an obligation to move closer to a stand-adone industry operation with
profitability and competitiveness as mgor goas, athough in many cases they are not expected necessarily
to be achieved in the short-term or even medium-term. Higtoricdly, the politica nature of the cod
industry has crested additional pressuresin the restructuring process.

2. To contribute to a better understanding of this complex and sometimes controversa processin a
very demanding economic framework for countries with economies in trangtion, the ECE secretariat has
continued to collect selected basic data such as cod production, number of mines and pits, employment,
date subsdies, productivity trends and investments in the industry. A data series from 1990 to 2000 was
congiructed covering 12 countries.? This sampleis certainly representative and reliable with regard to
making gppropriate generd conclusions on the cod industry restructuring in countries with economiesin
trandtion. Those 12 countries had 75% share in the total cod production of Europe and the
Commonwedth of Independent States. At the same time, the share of 11 trangtion countries in the
sample (without Turkey) in the cod production in countries with economies in transition reached 96 % in
2000.2 While not considering this research and this short note as providing definite answers on the nature
of the ongoing cod industry trangition, it certainly might provide useful indgghts and serve as abasisfor
further work on this chalenging and important issue. In particular the congtruction of more comprehensve
dataincluding sdected technical and financia eements could lead to a more reliable and far-reaching
conclusons than those available in this note.

Main indicators on cod industry restructuring

3. Asbefore, the countrieswere requested to provide six basic industry datafor the 1990- 2000 period.
Summary tablesare presented in the main text, whileindividua country tablesare givenin Annex. A first look
a the datafor the countries in the sample might create a favourable impresson:

2 It should be noted that Turkey is not considered to be a country with an economy in trangtion. But
given itsrelaive income levd, it was deemed appropriate to continue the collection of the data on Turkey
and to include it in this brief note. Chinawas aso not integrated into this report.

3 Edimated cod production in million tons of oil equivadent (mtoe) for the year 2000 was Bosniaand
Herzegovina 2.2, Bulgaria 4.5, Czech Republic 23.2, Kazakhstan 38.4, Hungary 3.8, Poland 68.1,
Romania 5.4, Turkey 24.7, Russian Federation 115.8 and Ukraine 42.1. In the same year, thetotd cod
production in Europe and CIS countries was 438 mtoe while the output of economiesin transtion
amounted to about 340 mtoe. Source: BP Statistical Review of the World Energy, June 2001, p.32.
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while the cod production, number of coamines and open cast mines and employment are decreasing,
productivity is gaining momentum (Tables 1 and 2). Thus, the cod indudtry is responding to the underlying
market forces with a determination to improve its performances in multiple ways.

4, The cod production has decreased from 1059,6 million tonsin 1990 to 705 million tons in 2000.

The number of mines and pits was aso reduced from 946 to 650 in the same period. However, the most

dramatic change within the physicd indicators of the restructuring concerns the size of employment: it was
halved from 2.02 million to about 1.0 million workers. This process has been costly in many respects and
domestic governments and sdected international organisations and financia inditutions have

provided appropriate financid support. The support is classified asindirect as opposed to previoudy
widely exercised direct support at the company level. The financing has been needed to ded with
sometimes devastating economic, socid and environmental consequences of this Szeable cod industry
contraction in the region. Related measures and incentives included financing of early retirement,
acquisition of skills outside the industry and / or cod-related depressed region, incentives for attracting
new employersin the cod industry aress, tax and other financial schemes, landscape restoration, smdll
business |oans and reduction of polluting emissons.

Tablel. Dynamicsof the mgor indicators of the cod industry restructuring, 12 economiesin
trangtion, 1990-2000

Indicator Year

1990 1993 1995 1997 1998 1999 2000
Coal Production, Mt 1059.6 882 7712 7331 698.2 673.6 704.9
Number of mines/ pits 946 934 904 836 783 702 650
Employeesin thousand 20205 1788.8 15209 1294.1 11533 1056.8 1014.6
State subsidies, 1990=100 100 57.7 382 231 412 233 75
Productivity growth, 100 120.3 149.5 1116 128.6 1538 179.0
1990=100
Investment, 1990=100 100 459 536 711 591 340 356

Note: Countriesincluded: Bosnia and Herzegovina, Bulgaria, Czech Republic, Hungary, Kazakhstan,
Poland, Romania, Russian Federation, Slovakia, Sovenia, Turkey and Ukraine. Y ugodavia excluded for
technical reasons (See Table A-13).

Source: ECE secretariat based on data provided by Governments,
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Table2.  Dynamics of the mgor indicators of the cod industry restructuring, 12 economiesin
trangition, 1990-2000

Indicator 1990-2000 period
Total changein per cent Average annual rate of growth in per cent

Coal Production -335 -4.1

Number of mines/ pits -31.3 -38

Employeesin thousand -49.8 -6.9

State subsidies -92.5 -25.8

Productivity growth 79.0 5.8

Investment -64.4 -10.3

Source: ECE secretariat caculations based on the datain Table 1.

5. In abid to make the cod industry profitable and competitive to foreign cod suppliersaswell as
to be able to weather tough inter-fud competition, the Governmentsin the region dramaticaly cut their
direct financid support to the companies. Direct financia support to cod enterprisesis practicalyon the
verge of disgppearance being on average only at 12% of the recorded leve in 1990 in Sx countries
whereit is ill used. Furthermore, direct financia support to cod companies has ether been discontinued
or was never in placein Sx other surveyed countries (Chart 1).

6. Investments in the cod industry in economiesin trangtion have declined sharply, about 65% in
the last ten years. As the Sze of the decline is larger than the production or employment contraction, the
industry might lack needed investments to improve its competitiveness, which in turn could jeopardise the
cod restructuring process. Those risks might be high in particular in Russan Federation. The investments
dowdown aso reflects obvious difficulties of the mgor cod enterprises to generate substantia net
income and free cash flows. Certainly, adow pace of privatisation that would involve foreign investors
appears to be another factor hindering the cod investments.

7. Labour productivity data, calculated from the supplied output and employment
information, seem to reflect the lack of investment (Tables 3 and 4). While |abour productivity so
caculated did increase 32.5% in the 1990-2000 period, it might not look impressive in view of a
large operational and financia dack present in the sector. Individual countries showed uneven
progress in improving productivity (Charts 2 and 3). Sdlected countries such as Hungary and
Romania and to some extent Turkey and Poland have taken alead in the process with Ukraine
and Sovakia somewhat lagging behind. However, the differences in relative investment levels
among countries do not always correspond to the productivity disparity (Chart 4). Since for most
of the countriesit is not known how comprehensive and sufficient initid investment levels were a
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the beginning of the last decade, it might well be that alarge increase of avery low and
inadequate investment could not push productivity upwards and vice versa.

Table3.  Additiona indicators on labour productivity and investment, the cod industry
restructuring, 12 economiesin trangtion, 1990-2000

Indicator Y ear

1990 1993 1995 1997 1998 1999 2000
Coal production, 000t / 0.52 049 051 0.57 0.61 0.64 0.69
employee/year
Labour productivity, 1990=100 100 .0 9.7 1080 1154 1215 1325
Investment per Mt of produced 100 63.9 80.9 74.6 81.9 485 504
coa —asynthetic indicator,
1990=100

Source: ECE secretariat based on the datain Table 1.

Table4.  Dynamics of the mgor indicators of the coa industry restructuring, 12 economiesin
trangtion, 1990-2000

Indicator 1990-2000 period
Total changein per cent Average annual rate of growth in per cent
Coal production, 000t / 325 28
employee/year
Labour productivity, 1990=100 325 28
Investment per Mt of produced -49.6 -6.9
coa —asynthetic indicator,
1990=100

Source; ECE secretariat calculations based on the datain Table 3.

8. A smple satidtical andlys's, based on the coefficient of correlation, of the mgor indicators
Is used to gain afurther ingght into the nature of the cod industry restructuring (Table 5).

Probably the most gtriking result of the exercise is a negative relationship between production (Q)
and both reported productivity (P) and caculated labour productivity (LP) in theregion. Whilein a
“norma” nonttrangition coa indudtry this relaionship is expected to be most of the time
ggnificantly pogtive, the very nature of the andyzed cod industry makes the relationship negetive: a
decrease of cod overproduction to match market demand should be accompanied by cutsin
operationd dack such as cuts in excessive employment. Given comparaively low initid

productivity levels, dropsin cod production are accompanied by relaively robust productivity
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increases. This conclusion remains the same regardless of whether reported productivity (P) or
calculated labour productivity (LP) are used.

9. Recorded productivity increases are unfortunately not positively correlated with invesmentsin
the cod industry. Apart from the systematic cosure of underground minesin favour of open cast mining
in countries where it has been possible, the productivity gains are mostly the result of the reductionsin the
codl labour force and not at al a consequence of increased or adequate investment outlays. If continued,
this negative rdationship could well not only limit expected future productivity increases but dso bring it
to ahdt in amedium-term. The lack of required investmentsin the cod industry in countries with
economies in trangtion and the inability of the state to inject the funds are probably some of the reasons
that privatization is high on the policy-making agenda.

Table5. Correation coefficients, cod industry restructuring indicators

Restructuring indicator

Q # N S P Q/N LP I 1/Q
Production (Q) 1 0.769 0.950 0.933 -0.664 -0.645 -0.645 0.744 0.664
Number of 1 0.921 0.787 -0.770 -0.977 -0977 0.649 0.738
mines (#)
Employment (N) 1 0.907 -0.709 -0.849 -0.849 0.680 0.679
Subsidies (S) 1 -0.748 -0.674 -0.674 0.773 0.769
Reported 1 0.689 0.689 -0.820 -0.737
productivity (P)
Thtons/ 1 1 -0.496 -0.622
employee (Q/N)
Labour 1 -0.49% -0.622
productivity
(LP)
Investments (1) 1 0.911
Investments / 1
production (1/Q)

Source: ECE secretariat calculations.

10.  Although indicative of the underlying trends in the cod industry restructuring in countries
with economiesin trangtion, an interested reader might wish to broaden and deegpen this short
note and its indicators. Only then could an atempt be made to come to solid and well-established
conclusons. The additional data on the financia hedlth of the sector would be vauable in judging
the qudity of the industry trangition as well as on the cod ability to compete on price and norn+
price termsin the wider energy market. Environmenta and related technica developmentsin the
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cod industry in the region should be known with more precision. Those data are important in
judging whether the industry is converting to dlean-cod technologies and if yes, to what extent.*
Available information on sdected countries hint that the cod industry in economiesin trangtion
has started to embrace selected elements of clean-coa technologies but probably not on such a
scale that would have desirable economic, socid and environmenta effects.

Conclusion

11.  Based onthe 9x mgor indicators on cod indudtry restructuring in economiesin trangtion, the
indugtry is progressing towards amore viable, efficient and socialy acceptable activity. The required size
of the adjustment and needed financial resources pose great challenges both to the interested
governments and coa companies. The dependence on the foreign financid inflows as well as on sdlected
foreign legidative seps that have an impact on the industry prospects makes the course and the length of
the restructuring less predictable for dl playersinvolved. The complexity of the task increases with a
widespread and far-reaching energy market re-aignment in Europe as awhole with a promising future
only to those companies which are technologically, economicaly and financidly strong and competitive.

4 For example, the EU is currently setting standards for So,, Noy and particulate emissions from large
combustion plants, including cod-fired power stations. Also, the EU decision on whether the cod and
power industry from economiesin trangtion could quaify for emission credits will influence their
attractiveness for direct foreign invesments. At the same time, sales of clean-coa technology systems
that reduce the formation of No, have passed one US$ hillion in the USA. It is obvious that a switch to
amore cleancod based operation is costly and requires not only additiond finance but aso a supportive
domestic and internationd regulatory and business environment.
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ANNEX

Dynamics of the mgor indicators of the cod industry restructuring, selected countries with economiesin
trangition, 1990-2000

Table A1. Dynamics of the major indicators of restructuring, Bosnia and Herzegovina, 1990-2000

Indicator Year

1990 1993 1995 1997 1998 1999 2000
Coal Production, Mt 181 19 19 59 6.5 74 74
Number of mines/ pits 15 14 14 14 14 14 14
Employeesin thousand 301 99 89 195 177 20.6 175
State subsidies, 1990=100 0 0 0 0 0 0 0
Productivity growth, 100 324 37.2 515 62.6 614 720
1990=100
Investment, in million US$ 0 17 10 5 8

Table A2. Dynamics of the major indicators of restructuring, Bulgaria, 1990-2000

Indicator Year

1990 1993 1995 1997 1998 1999 2000
Coal Production, Mt - 30.2 319 30.6 3333 26.0 270
Number of mines/ pits - 3 3 29 29 30 20
Employeesin thousand - 37.612 37.006 34477 33.104 27.733 20.313
State subsidies, 1993=100 - 100 62.45 499 17.85 82 121
Productivity growth, - 100 10741 11048 125.46 139.8 2201
1993=100

Investment - n.a n.a n.a n.a n.a n.a
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Table A3. Dynamics of the major indicators of restructuring, Czech Republic, 1990-2000

Indicator

Coal Production, Mt
Number of mines/ pits
Employeesin thousand
State subsidies, 1999=100
Productivity growth

Investment

1990

101

47

110

100

n.a

n.a

1993

88.6

none

n.a

n.a

Year

1995 1997
75 73
26 19
80.5 69.7

none none
n.a n.a
n.a n.a

1998

67

18

65.5

none

n.a

n.a

1999

16

none

n.a

n.a

Table A4. Dynamics of the major indicators of restructuring, Hungary, 1990-2000

Indicator

Coal Production, Mt
Number of mines/ pits
Employeesin thousand
State subsidies, 1990=100

Productivity growth ,
1990=100

Investment

1990

176

41

49

100

n.a

1993

146

26

26.2

28

152

n.a

Year

1995 1997
14.6 156
23 19
204 16.5
30 28
191 214
n.a n.a

1998

15

18

16

61

236

n.a

1999

145

17

124

23

273

n.a

Table A5. Dynamics of the major indicators of restructuring, Kazakhstan, 1990-2000

Indicator

Coal Production, Mt
Number of mines/ pits
Employeesin thousand
State subsidies, 1990=100

Productivity growth,
1990=100

Investment in million US$

1990

1314

40/14

88.9

100

1993

1119

37/14

86.6

79.9

Y ear
1995 1997
833 726
39/17 34/17
770 481

0 0

1464 748

69.2

1998

69.7

3117

47.0

95.8

258

1999

58.7

38/24

457

108.9

211

2000

16

41

none

n.a

n.a

2000

138

11

113

284

n.a

2000

748

37124

511

108.7

225
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Table A6. Dynamics of the major indicators of restructuring, Poland, 1990-2000

Indicator Year

1990 1993 1995 1997 1998 1999 2000
Coal Production, Mt 147 130 135 137 121 109.1 102.2
Number of mines/ pits 70 63 65 56 53 53 11
Employeesin thousand 388 319.6 2745 243.3 207.9 1736 155
State subsidies, 1990=100 100 none none none none none none
Productivity growth, 100 109 133 153 160 1745 198.3
1990=100
Investment, 1990=100 100 147 145 118 112 111 111

Table A7. Dynamics of the mgjor indicators of restructuring, Romania, 1990-2000

Indicator Year

1990 1993 1995 1997 1998 1999 2000
Coal Production, Mt 376 39.7 411 334 26.2 229 291
Number of mines/ pits 100/37 100/37 100/37 100/37 59/35 40/32 33/32
Employeesin thousand 134 121 97 82 52.7 47.3 46.6
State subsidies, 1990=100 100 551 61.0 133 121 9.7 95
Productivity growth, 100 107 140 113 175 1725 2225
1990=100
Investment in $ million 23115 46.64 47.79 17.7 385 283 30.6

Table A8. Dynamics of the major indicators of restructuring, Russian Federation, 1990-2000

Indicator Year

1990 1993 1995 1997 1998 1999 2000
Coa Production, Mt 3954 3059 262,8 2444 2323 2491 2579
Number of mines/ pits 238/63 232/65 214/67 174/67 124/105 119/112 106/119
Employeesin thousand 559.1 4312 360.5 3157 278.8 2524 2422
State subsidies, in % na. 6.33 554 448 419 167 112
Productivity growth, 100.0 70.9 73.7 86.8 9.1 110.2 1181
1990=100

Investment in $ million 4,941 840 1313 1323 829 284 319
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Table A9. Dynamics of the major indicators of restructuring, Slovakia, 1990-2000

Indicator

Coal Production, Mt
Number of mines/ pits
Employeesin thousand
State subsidies, 1990=100

Productivity growth,
1990=100

Investment, 1990=100

1990

48

151

100

1993

35

155

27

247

1995

38

10.1

11

100

Year

1997

39

5

10

10

n.a

166

1998

4.0

9.8

115

n.a

160

1999

3.7

838

140

135

Table A10. Dynamics of the major indicators of restructuring, Slovenia, 1990-2000

Indicator

Coal Production, Mt
Number of mines/ pits
Employeesin thousand
State subsidies, 1990=100

Productivity growth,
1990=100

Investment in $ million

1990

51

287

1993

49

6.3

100

117

163

1995

4.7

55

92

126

21

Year

1997

49

3

54

n.a

135

25

1998

49

52

152

140

253

1999

4.6

51

134

237

2000

36

8.0

120

144

2000

4.6

42

164

193

Table A 11. Dynamics of the major indicators of restructuring, Turkey, State Coal Industry (TKI) only, 1990-2000

Indicator

Coal Production, Mt
Number of mines/ pits
Employeesin thousand
State subsidies
Productivity growth

Investment in $ million

1990

36.8

29.65

n.a

46.33

1993

38.7

25.33

n.a

220

1995

335

2253

n.a

4.39

Y ear

1997

359

13

2045

n.a

213

1998

383

13

19.63

n.a

149

1999

38.6

13

19.15

n.a

6.71

2000

39.2

1741

n.a

6.40
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Table A12. Dynamics of the major indicators of restructuring, Ukraine, 1990-2000

Indicator Year

1990 1993 1995 1997 1998 1999
Coal Production, Mt 164.8 1157 83.6 75.9 80.0 81.0
Number of mines/ pits 268/6 259/7 259/6 260/6 271/5 205/5
Employeesin thousand 609 621 527 429 400 Sk
State subsidies, % of 754 822 0 437 378 6.56*
price
Productivity growth, 100 67.7 591 65.9 68.5 74.8
1990=100
Investment in $ million n.a n.a n.a n.a n.a 32744

* in dollars per ton

** data provided for the year 2001 by the Ukraine authorities quote in total 530,000 employees

Table A13. Dynamics of the major indicators of restructuring, Y ugoslavia, 1990-2000

Indicator Year

1990 1993 1995 1997 1998 1999
Coal Production, Mt 42117
Number of mines/ pits 12
Employeesin thousand 23
State subsidies 0
Productivity growth, 100
1999=100

Investment na

2000

80.3

197/3

5.73*

79.3

247

2000

3931

23

93.34

n.a
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Chart 1. State subsidies to the coal industry, economies in
transition in 2000, 1990=100
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Chart 2. Coal production, thousand tons/employee/year,
economies in transition, 1990 and 2000
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Chart 3. Labour productivity in the coal industry, economies
in transition, 2000, 1990=100
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Chart 4. Investments per million tons of produced coal,
selected economies in transition, 2000, 1990=100
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