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Indicator Fact Sheet – Theme AIR and CLIMATE CHANGE
CSI 003   Emissions of Primary Particles and Secondary Particulate Precursors
	Key message 
In the year 2004 total emission of primary particles and secondary particulate precursors decreased for 31% in comparison to the year 1990. This is mainly the result of lower production in manufacturing industry, and consequently, decrease in fossil fuel combustion, but partly due to introduction of “cleaner” production process.  However, there was a significant increase of PM10 emissions registered in road transport (+67% during the period from 1990 to 2004), which is connected with high increase in number of vehicles on the roads.



Figure 1: The PM10 emission in Croatia from 1990 to 2004
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Figure 2: The percentage of the PM10 emission in  Croatia by sectors
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Figure 3: The SO2 emissions in Croatia from 1990 to 2004.
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Figure 4: The percentage of the SO2 emissions in Croatia by sectors
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Figure 5: The NOx emissions in Croatia from 1990 to 2004.
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Figure 6: The percentage of the NOx emissions in Croatia by sectors
[image: image9.emf]1990

45,5

%

31,6

%

12,7

%

0,4%

2,6%

4,8%

2,5%

2004



42,5

%

20,8

%

4,5%

10,9

%

12,1

%

9,2%


Source: CEA; Ekonerg
Figure 7: The NH3 emissions in Croatia from 1990 to 2004
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Figure 8: The precentage of the NH3 emissions in Croatia by sectors
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Source: CEA; Ekonerg
Figure 9: Emission of primary and secondary fine particles in Croatia 1990-2004.
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Results and assessment  
Policy relevance 
International Conventions:

-Convention on Long-range Trans-boundary Air Pollution; Croatia is a party to 

 Convention upon the Notification of Succession (OG 12/93 – International Treaties). The application of The Convention in Croatia started in 1991. Among eight Protocols to the Convention, Croatia accepted the Protocol on Long-term Financing of the Cooperative Programme for Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP) and Protocol on Further Reduction of Sulphur Emissions. The Republic of Croatia signed but yet not ratified the Protocol to Abate Acidification, Eutrophication and Ground level Ozone, Protocol on Persistent Organic Pollutants (POPs ) and Protocol on Heavy Metals. Adopting the implemented legislation, subordinate rules and regulations, Croatia fulfilled its obligations under the Convention and ratified Protocols. The legislative framework relevant for the Convention and the ratified Protocols are well developed. 
National Legioslation:
-Law on Air Quality Protection (OG 48/95)

-Decree on Recommended and Limit Air Quality Values (OG 101/96, 2/97)
Assessment 

The PM10 emission was 8.5 kt in 2004, i.e. 31% lower than in 1990.

The following sectors participate in PM10 emissions: non-industrial combustion plants with 46.3% of total national emission in 2004, combustion in manufacturing industry with 21.4%, combustion in energy transformation industry with 11.1%, production processes with 13.9% and road transport with 7.3%. 

The significant increase of PM10 emissions was in road transport (+67% during the period from 1990 to 2004). The greatest decrease was in combustion in manufacturing industry (-42%) due to decrease of manufacturing i.e. decrease of the fossil fuel combustion.

Sulphur dioxide emissions SO2 

In accordance with the calculated results the level of SO2 emission observed in 2004 reached 60.3 kt. The trend shows that emissions of SO2 have decreased by 17% compared to the emission in 2003 and by 65 % since 1990. It can be observed that SO2 emission in 2004 was lower than the target value set in the framework of the Protocol on further reduction of SO2 emission (117 kt), but also, that it is lower than the target set under the MPME Protocol (70 kt). Therefore, in long-term period the SO2 emission must be retained under 70 kt, which is also one of the goals set according to the Strategy for environmental protection. Since 1990, SO2 emission has the overall decreasing trend due to consumption of fossil fuel with lower sulphur content. In 2004, the emission of SO2 was generally assigned to the combustion in energy transformation industry (42% of total SO2 emissions). The sector - combustion in manufacturing industry accounted with 21% in total emission of SO2, the production processes and road transport accounted with, 11% and 12%, and non-industrial combustion plants accounted with 9%. 

During the period from 1990 to 2004, the decrease of SO2 emissions was achieved in almost all sectors and the greatest decrease of SO2 emission was in Other mobile source and machinery (-100%) but the contribution of that sector to the national total emission of SO2 in 2004 was low (around 5%). SO2 emission increased only in road transport (+66%) due to greater number of vehicles on the roads.
Nitrogen dioxide NO2

The emission of NOx in 2004 was 68.9 kt which is 3% lower than the year before and 20% lower compared to 1990. The main source of NOx emission is still road transport (40% of total emission), but its contribution has been decreasing steadily since 1999 (-11.1%), as a result of vehicles gradually being equipped with catalytic converters. It is expected that in coming years, the NOx emissions from this sector will continue decreasing. Other mobile source and machinery also significantly contributes to national total of NOx emissions (24.7%). Emission of NOx from stationary energy sources participated with 33% to the national total, mainly from the combustion in energy transformation industry (16.2%). The rest of the emission comes essentially from production processes (3.1% of the national total) and the agriculture sector (1.1%). It can be concluded that the NOx emission is mainly result of fossil fuel consumption.
Ammonia NH3
The emission of NH3 in 2004 was 44.2 t which was about 3% higher then in 2003 and about 22% lower than in 1990. 

The main source of NH3 emission is agriculture (around 91%) with the following main sources: livestock (74%) and crops (20%) in 2004. Slightly higher emission of NH3 in 1996 and 1997 were the result of higher number of animals. The rest of the emissions came essentially from the production processes particularly from ammonia, nitric acid and NPK fertilisers’ production (7.5% of the national total), road transport (1.4%) and stationary energy sectors (around 0.4%). Emission from road transport increases regularly, due to the vehicles being equipped with catalytic converters because NH3 is a catalyst in catalytic converters for NOx removing.

NH3 emission shows the decreasing trend in the period from 1990 to 2004, however, the increase in the past few years must not be ignored. If no additional measures are implemented, with the predictable increase of livestock number in coming years, it will be more difficult to reach the target set under MPME Protocol. 

In the framework of MPME Protocol Croatia is obliged to keep the NH3 emission until 2010  at the same level as in the base (1990) year. 

Recalculation carried out in the report for the year 2003, showed higher emission of NH3 in the period from 1990 to 2004. A recalculated value for NH3 emission in the base year (57 t) is 35% higher then the target set under the MPME Protocol (37 kt). That could lead to change of the target value for NH3. 

Data coverage: 

Table1: amounts (ktonnes) of secondary particulate precursors and primary particles by years 
	year
	SO2  kt
	NO2  kt
	NH3  kt
	PM10  kt
	total

	1990.
	180,006
	87,567
	37,102
	12,3
	316,975

	1991.
	107,981
	65,042
	31,707
	8,9
	213,63

	1992.
	106,732
	56,198
	26,844
	7,9
	197,674

	1993.
	113,714
	59,257
	25,483
	7,65
	206,104

	1994.
	89,259
	65,477
	24,206
	7,6
	186,542

	1995.
	70,383
	65,713
	24,901
	7,2
	168,197

	1996.
	66,167
	68,603
	23,368
	8,2
	166,338

	1997.
	80,355
	73,274
	22,969
	9,35
	185,948

	1998.
	89,493
	76,038
	23,344
	9,35
	198,225

	1999.
	90,723
	72,326
	31,826
	8,65
	203,525

	2000.
	58,23
	77,536
	30,118
	8,15
	174,034

	2001.
	62,665
	69,602
	52,396
	7,45
	192,113

	2002.
	67,474
	69,29
	50,657
	7,5
	194,921

	2003.
	72,977
	70,966
	42,936
	8,6
	195,479

	2004.
	60,349
	68,903
	44,164
	8,5
	181,916

	total
	1316,508
	1045,792
	492,021
	127,3
	 


                                Source: CEA; Ekonerg
Table 2: amounts for secondary particulate precursors weighted with particulate formation potencial and primary particles 
SO2: 0,54;  NOX :0,88;  NH3: 0,64

	year
	SO2  kt
	NO2  kt
	NH3  kt
	PM10  kt
	total

	1990.
	97,203
	77
	23,7
	12,3
	210,203

	1991.
	58,309
	52,2
	20,29
	8,9
	139,699

	1992.
	57,63
	49,4
	17,18
	7,9
	132,11

	1993.
	61,405
	52,1
	16,3
	7,6
	137,405

	1994.
	48,199
	57,6
	15,49
	7,6
	128,889

	1995.
	38
	57,8
	15,93
	7,2
	118,93

	1996.
	35,73
	60,3
	14,95
	8,2
	119,18

	1997.
	43,39
	64,4
	14,7
	9,35
	131,84

	1998.
	48,32
	66,9
	14,9
	9,35
	139,47

	1999.
	48,99
	63,6
	20,36
	8,65
	141,6

	2000.
	31,44
	68,23
	19,27
	8,15
	127,09

	2001.
	33,83
	61,2
	33,53
	7,45
	136,01

	2002.
	36,43
	60,9
	32,42
	7,5
	137,25

	2003.
	39,407
	62,4
	27,47
	8,6
	137,877

	2004.
	32,58
	60,6
	28,26
	8,5
	129,94



Source: CEA; Ekonerg
Table 3: emissions of the Primary Particles and Secondary Particulate Precursors on the territory of the Republic of Croatia in 2004
	Emissions, the year 2004 – t/yr
	SO2
	NOx
	PM10
	NH3

	Combustion in  energy transformation industry
	25655.0
	11196.2
	945.6
	11.9

	Non-industrial combustion plants
	5524.9
	3899.2
	3947.8
	122.6

	Combustion in manufacturing industry
	12558.5
	6334.2
	1826.4
	32.0

	Production processes
	6575.5
	2131.7
	1189.8
	3331.1

	Extraction and distribution of fossil fuels and geothermal energy
	0
	0
	0
	0

	Solvent and other product use
	0
	0
	0
	0

	Road transport
	7313.8
	27553.4
	624.4
	612.8

	Other mobile source and machinery
	2720.0
	17035.8
	0
	2.4

	Waste treatment and disposal
	0.9
	25.3
	0
	0

	Agriculture
	0
	726.8
	0
	40050.8

	Other source and sinks
	0
	0
	0
	0

	TOTAL
	60349
	68903
	8534
	44164

	
Emissions in relation to population  kg/citizen
	13.6
	15.5
	1.9
	9.9

	
Emissions in relation to area  kg/km2 
	1066
	1217
	151
	780

	
Emissions in relation to GDP.  g/US$ 
	1.76
	2.01
	0.25
	1.29

	Proportion - %
	SO2
	NOx
	PM10
	NH3

	Combustion in  energy transformation industry
	42.5
	16.2
	11.1
	0

	Non-industrial combustion plants
	9.2
	5.7
	46.3
	0.3

	Combustion in manufacturing industry
	20.8
	9.2
	21.4
	0.1

	Production processes
	10.9
	3.1
	13.9
	7.5

	Extraction and distribution of fossil fuels and geothermal energy
	0
	0
	0
	0

	Solvent and other product use
	0
	0
	0
	0

	Road transport
	12.1
	40.0
	7.3
	1.4

	Other mobile source and machinery
	4.5
	24.7
	0
	0

	Waste treatment and disposal
	0
	0
	0
	0

	Agriculture
	0
	1.1
	0
	90.7

	Other source and sinks
	0
	0
	0
	0

	TOTAL
	100
	100
	100
	100


Source: CEA; Ekonerg
Metadata 

	Legal bases for the indicator: 
CLRTAP convention, Protocol on Further Reduction of Sulphur Emissions, Croatian Law on protection of Air (Official Gazette 178/04), Decree on Recommended and Limit Air Quality Values (Official Gazette 101/96, 2/97).
Data source(s): 
Emissions of pollutants into the air on the territory of the Republic of Croatia for the 2004 to CLRTAP convention.
Geographical coverage: national
Temporal coverage: 1990 - 2004.
Methodology and frequency of data collection: 
According to SNAP 97 nomenclature of the EMEP/CORINAIR methodology, annually.
In the inventory preparation, two approaches were applied:

1.
"Bottom-up" approach – used for point sources emission calculation

2.
"Top-down" approach – based on aggregated data (energy balance and statistical data) 

It is possible to obtain satisfactory activity data only for large point sources. Therefore, the application of both methods is justified.
Methodology of data manipulation (measurements): 
According to Air Pollution Studies No. 15, Guidelines for Estimating and Reporting Emission Data under the CLRTAP. 
Quality information (at data level): 
The legislation for implementation of the Convention and ratified Protocols has been adopted. Cooperation in the programmes for monitoring and evaluation of the long range transmission of air pollutants in Europe through participation in the working groups under the Convention and through the exchange of data within the framework of the relevant ICPs has been established.
Strength and weakness (at data level): 
Lack of experts/institutions, adequate equipment and financial resources for data collection, involved institutions don’t have clear mandates and responsibilities, confidentiality problems, delays in contracting between Ministry/Agency and the executive institution.
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� Population in the Republic of Croatia: 4.442.000 – source: Central Bureau of Statistics (CBS)


� Land area (km2): 56.594 – source: Central Bureau of Statistics (CBS)


� GDP (US$): 2,881E+10 – source: Central Bureau of Statistics (CBS
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