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Current study addresses the following greenhouse gases: carbon dioxide (CO2), methane
(CH4) and nitrous oxide (N,O). The other gases controlled by the Montreal protocol such
as chlorofluorocarbons (CFCs) and Halons are not discussed in the study. In general, the
GHG estimation methods follow the IPCC Guidelines for National Greenhouse Gas
Inventory (IPCC, 1995). The estimation of the GHG emissions from fuel combustion is
based on the "bottom-up" approach and emission factors' values determined by
experimental measurement, expert judgements or recommended by the IPCC Guidelines.

TOTAL EMISSIONS OF GHG

This is a survey on the total greenhouse gas emissions in Bulgaria in 1990, and outlines the
historical trends from 1990 to 1995.

Table 1 shows the total GHG emissions expressed by their GWP values. The emissions per
capita and per unit GDP for 1990 are given in the Table 2 for total population of Bulgaria
in the year 8 669 300 inhabitants and GDP -16 662 million $US.

Fig.l illustrates the aggregated GHG emissions measured in Gg OO2 equivalent and as a
percent out of the total emissions. The results indicate that CO2 is the most important
GHG in Bulgaria, accounting for the 65-68% of the total GHG emissions, followed by
methane (24-26%) and nitrous oxide (7,5%). The stationary combustion is the most
important GHG emission source related to global warming in Bulgaria. It accounts for
64.2% of the total emissions. Relatively small in comparison with Western countries is the
mobile combustion share -7.7%, followed by the emissions from industrial processes -
6.6%. Sector "Others" in this case stands mainly for methane emissions from agriculture
and landfills.

The analysis of the total GHG levels by type of emissions reveals a general tendency for
emission reduction. The comparison of the emissions per capita and per unit GDP shows
the same tendency.

Aggregated emissions of COJf CH4 and N2O in 1990 considering both direct and indirect
effects Table 1.
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Anthropogenic emissions, kg/capita and kg/1000 SUS GDP, 1990 Table 2.
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Fig. 1. Aggregated greenhouse gas emissions in Bulgaria, 1990
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The global carbon cycle comprises of lots of carbon dioxide emissions and sinks. Fossil
fuel combustion and change in land use are the two primary reasons for the observed
increase of the atmospheric CO2. Cement, lime, glass, steel, ammonia and soda
production are other important sources. The activities in the forestry and the changes in
land use are two dimensional effect - both as CO2 emitters and sinks.

The emissions of CO2 breakdown by sources for 1990 are given on Fig. 2. The fossil fuels
prevail in the structure of primary energy resources used in Bulgaria. In 1990 their share
amounted to about 84% of the total primary energy. As a consequence fossil fuel
combustion is the most important source of CO2 in Bulgaria that accounts for 92-93 % of
the total CO2 emissions followed by the industrial process that account for the rest 6.1-8
% of the total CO2 emission.

Among the fossil fuel combustion sources of CO2, the energy transformation industry is
the major one. The second important source is the transportation sector. Its share of 11.1-
14% is smaller compared to the developed countries. Sector Industry is ranked third.

The historical trends of CO2 emissions and their allocation among stationary combustion,
mobile combustion, industrial processes, agriculture and waste management in the period
1983-1995 are shown on Fig. 3. Stabilisation of CO2 emissions level was achieved in 1987
and 1988 due to the commitment of a 1000 MW nuclear unit. In 1989 the first signs of an
economic recession appeared, and a decrease in CO2 emission occurred. It lasted till 1992,
although the lowest level of GDP was achieved in 1994.

Fig. 2. CO2 emissions in Bulgaria in 1990 by sources
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Fig. 3. Historical trends of CO2 emissions in Bulgaria
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METHANE EMISSIONS

Methane emissions in Bulgaria in 1990 allocated by sectors are displayed on Fig. 4. Wastes
are the major source of methane and the major portion is emitted by landfills. The second
important source is the coal mining and the production of oil and natural gas. More than
77.7% of the coal in Butgaria is extracted through open-cast mining. The fugitive methane
emissions per unit production in open coal mines is 15 times less than in underground
mines. Therefore the overall emissions from coal production are comparatively small - 5-
8% from the total emissions,

The emissions from natural gas and oil systems are also low - 14.3-16.3%, due to the fact
that the natural gas and oil systems are not quite developed yet.

The livestock breeding is the third important methane source. The historical trends of CH,
emissions in Bulgaria in the period 1990-1995 are given on Fig. 5.

Fig. 4. CH, emissions in Bulgaria in 1990 by sectors
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N2O EMISSIONS

Fig. 6 show the N2O emissions by sources in 1990. Three major sources of N,0 emissions
are identified in Bulgaria. The application of mineral fertilisers is the main source.
Production of nitric acid is the second important source of N;O emissions and the
stationary combustion is the third one.



Fig. 5. CH4 emission trends in Bulgaria by
sectors

Fig. 6. NO emissions in Bulgaria in 1990

Fig. 7 shows the N2O emissions trends. A significant decrease of the emissions due to
application of mineral fertilizers is observed entailed by the economic crisis and to the
structural changes in agriculture. Therefore, from 1990 till the end of the period the
stationary combustion became the most important N2O emission source.

Fig. 7. N;O emission trend in Bulgaria
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CONCLUSIONS

Bulgaria's share in the global anthropogenic greenhouse gases emissions was
approximately 0.4% in 1990. The annual CO2 emissions per capita were 9.6 tons in 1990.
These figures are lower than the average for OECD countries, nevertheless they put
Bulgaria among the countries having high per capita emissions.

The data on greenhouse gas emissions presented in this study can not be considered as
final. In Bulgaria pilot studies on this problem were initialised in 1992 on the base of the
IPCC methodology. With regard to the limited financial resources, the national statistics
shortcomings and the specific fuels characteristics, further information on sources and
emissions can be obtained only step by step.
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