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Abstract

Kyoto convention signed in December 1997 will, pending ratification, introduce legal

obligations to countries of Annex I of the Convention to reduce CO? emission. Reductions will

be obligatory for a number of small and medium European countries. Croatia will have to

reduce its emission to 95% of the 1990 level. Possibility to meet this target without the use of

new tmclear facility is doubtful.

Kyoto convention

Representatives of 159 countries have met from 1-10 December 1997 in Kyoto, on the

Third Conference of Parties to the Framework Convention on Climate Change. Main task of the

conference was to agree on the obligatory controls of greenhouse gases emissions, particularly

on CCh. In view of the opposing views, between industrialized and developing countries, which

came to surface clearly in Berlin meeting in 1995, an accord was difficult to achieve. It was, in

fact, reached only after the official conference time. According to the Convention Protocol

Croatia should reduce its CO2 emission by 5% relatively to the year 1990 (or selected year in the

1980-1990 interval). Reduction should be implemented by 2008-2012.

Similar limitations apply to several European, so called "transition" countries all of which

would have to pass through intense economic development in the next 10-20 years in order to

close the development gap relative to the more developed European countries. This development

will have to be supported by corresponding development of electricity production.
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Electricity requirements

For the countries with well-defined long-term development strategy increase of

electricity demand can be deduced from the implied development plans for various sectors of

industrial production, transport and domestic consumption development plans, etc, with the help

of several computer models. This is, however, very difficult or impossible for a number of, so

called, transition countries, mainly in Europe. These countries are at presents passing through

transition from planned to market economies. Their earlier markets have been determined by

associations which have ceased to exist. They have now the task to restructure their industries in

search of new markets. This difficult period is marked by slow development, even stagnation, by

great difficulties in deciding on appropriate long-term development strategy. Consequently, it is

also very difficult to determine future electricity demands. Elements required for conventional

planning are lacking. One thing is certain, most of these countries are way below of lower values

of GDP per capita of West European countries, so they have to plan high development rates if

they want to reduce the present very large gap in per capita DP values.
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Electricity production should cover these fast development rates, but it will be practically

impossible to establish reliable relationships between desired GDP increase and required
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electricity consumption increase. Only some general guidance can be obtained from examples of

past economic developments. Unless these are well documented any attempts to draw parallels

may be meaningless. Systematic surveys exist for US, and a correlation is given between GDP

per capita growth and of growth of per capita electricity use. Figure shows that for period 1960-

1980 growth of electricity use was faster then GDP growth. At that stage US were passing

through an increase of relative intensity of electricity use and through restructuring of end use of

energy in favour of electricity. In view of their comparatively low industrial development, most

of the transition countries, inclusive Croatia, must be closer in their relationships to those of US

in that period, rather than to those prevailing after 1980, when the electricity growth was slower,

approximately on the level of GDP growth.

Economic data' and Kyoto limits, transition countries (1995)

Country

Albania
Armenia
Azerbaijan
Belarus
Bosnia
Herzegovina
Bulgaria
Croatia
Czech
Republic
Estonia
Georgia
Hungary
Kazakhstan
Kyrgyzstan
Latvia
Lithuania
Macedonia
Moldova
Romania
SRYugosIavia
Slovakia
Slovenia
Tajikistan
Turkmenistan
Uzbekistan

Population
(million)

3.2
3.7
7.5

10.3
2.9

8.4
4.8

10.3

1.5
5.4

10.5
16.5

.- 4.5
2.5
3.7
2.1
4.3

22.7
10.5
5.3
2.0
5.8
3.9

23.0

GDP
Per capita

(USD)
690
358
210

2160
524

1543
3492
4340

2319
108

4273
2271
1228
1954
1648
700
390

1570
1510
3019
9352

815
1610
443

GDP
Growth

%
8.5
6.4

-3.5
-3.0
35.0

-9.0
5.0
4.5

3.3
9.0
0.8
1.0
2.0
1.5
1.5
3.0
4.0
3.8
5.5
6.0
2.5

-10.0
4.5

-1.0

Kyoto
Limits

%

92
95
92

92

94

92
92

92

92
92

Installed
Nuclear

Power (MW)

376

3538
332

1648

1729
70

2370

650

1632
332

New Nuclear
in Constr.

(MW)

1824

650

1552

1 Economic data: Business Central Europe, Annual 1996/97, The Economist Group
2 Population less than 30 million
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Very high per capita electricity consumption in US allowed saving when the cost of

energy went up at the end of 70-ties. At the low level of consumption in Croatia such reserves

do not exist.

To return to Croatia as specific case. According to The Economists Annual Survey

(Europe's Emerging Markets, 1997) Croatia had in 1995 GDP per capita of USD 3492. Average

annual growth by about 7% would be needed to reach GDP per capita of about USD 9500,

which would be close to the GDP per capita of Slovenia in 1995, (USD 9352). Poland, Slovakia,

Czech Republic and Hungary had similar values of GDP per capita as Croatia, other transition

countries lower.

Also, from The Economist surveys it can be concluded that countries having a high rate

of GDP growth also display similar or higher growth rates of industrial production. This is

plausible, as sustained GDP growth would not be compatible with large import of industrial

goods.

On the basis of above arguments we conclude that a 7% annual growth of GDP per

capita would require similar growth of electricity consumption. Data from Croatian Chamber of

Commerce give the GDP increase of 6.5% in 1997, whilst the electricity consumption in Croatia

rose in years 1996 and 1997 by 5.73%, respectively 6.15% (Preliminary Data, 1997, Hrvatska

Elektroprivreda, DD), even with small and inadequate industrial growth, indicating that

electricity consumption could soon grow even faster than 7%.

Accompanying CO2 emission

A growth of electricity consumption with annual rate of 7% between 1995 and 2010

would mean electricity consumption increase by 176%, respectively from 11404 GWh in 1995 to

31475 GWh in 2010. An increase by about 20000 GWh appears an excessive target from

technical and financial considerations. Assuming reduced average growth rate for the period

1995-2010 of 5%, total increase would be more realistic 108%, which is taken as starting point

to evaluate future CO2 emission. In this case additional production to that in 1995 would be

12305 GWh. Production level in the year 1990, to which Kyoto convention refers, was 14749

GWh and additional consumption to this figure would be 8971 GWh. Should additional

production come from fossil power plant, this would approximately double CO2 emission from

electrical energy production, as in 1990 electricity production in fossil power plants amounted to

7343 GWh.
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Certainly, use of gas and of better coal technology would ease the situation somewhat,

but not so much as to avoid conclusion that additional 8971 GWh could be produced in fossil

power plants only with large increase in CO2 production over 1990 level and thus in

contravention of Kyoto obligation. In order to attempt quantification of CO2 emission increase,

we shall use the information that in Croatia electricity production contributes with about 17% to

total CO2 emission (about 50% of electricity in 1990 came from hydroelectric plants).

Should we, to the fossil power plants production of 7343 GWh in 1990, add 8971 GWh

by 2010, as required in order to achieve average 5% increase in electricity production, we would

be thereby doubling CO2 emission from electricity generation, and total CO2 emission in Croatia

would increase by about 15%-20% over 1990 level.

Sources of CO2 other than electricity production are many, nonelectric energy use in

transport, industry, residential etc. In many of them, if not all, emission increases related to the

increase of GDP per capita can be expected. Although we do not attempt here any evaluation,

these increases will add to 15%-20% from electricity production. Actual addition will be

dependent on various measures for rational use of energy. Their implementation can reduce the

increase of CO2 emission but is unlikely to arrest it. Reduction of emission, to make room for

emission from new fossil power plant is very difficult to imagine.

Conclusion

It would be a serious mistake to see the solution of dilemma in the perspective that

Kyoto Convention will not be implemented, because leading industrial countries are opposing it.

American Senate prior to Kyoto conference issued a statement that it will not accept the solution

which does not oblige developing countries as well, to share the burden of CCb reduction. As

Kyoto Convention does not contain such obligations, should American Congress act according

to this statement, this could mean the end of Kyoto accord. However, a consensus of the large

majority of scientists is that a serious threat to climate cannot be avoided without serious and

substantial reductions in CO2 emission, as clearly shown in IPCC calculations in 1992 and later.

Therefore, even should Kyoto accord fail, very soon, perhaps in two or three years new

convention will be signed. Should this future accord introduce some limits on developing

countries as well, a reduction of obligation to countries from Annex I in Kyoto should not be

expected.

We should, thus, conclude that the long term strategy of electricity production in Croatia
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must start from the premise that our legal Kyoto obligation is a constraint that has to be

respected. The main conclusion on the basis of discussion presented is that without the

construction of the nuclear power plant before the year 2010, it would be impossible to both

respect our Kyoto obligation and to sustain 5% growth of electricity production.
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