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Abstract
In the paper we perform a structural decomposition analysis of carbon footprint in selected countries. We decompose the change in carbon footprints into the factors: emission intensity, structural change, structure of consumption and total level of consumption. All these factors are also decomposed into domestic versus foreign effect. While the total amount of GHG emissions in european countries are stable or decreasing, the carbon footprint embodied in the european consumption is increasing. With the SDA we test the pollution haven hypothesis that greater trade openness of european countries that leads to replacing domestic goods with imports (both in final and intermediate consumption goods) leads to an increase in carbon footprint of european countries. That leads to an increase in global emissions compared to the situation if domestic goods are not replaced by imports. We carry out the analysis for period 1995 - 2009 using data from WIOD.
1. Introduction

Structural decomposition analysis (SDA) is a useful technique to decompose changes in a given indicator into its driving determinants. Environmental studies quite often try to decompose changes in greenhouse gas emissions into its determinants. Most studies are oriented on individual countries and production-based emissions (De Haan, 2001; Seibel, 2003; Peters et al., 2007; Chang – Lewis – Lin, 2008; Stocker – Luptacik, 2009; Lim – Yoo – Kwak, 2009; Wood, 2009; Yamakawa – Peters, 2011; Su - Ang, 2012;  Brizga - Feng - Hubacek, 2014). Production based emissions refer to territorial concept of emissions. 
A consumption-based approach to generated emissions, sometimes referred as carbon footprint, is gaining attention in the literature. It is becoming increasingly relevant concept for policy making, as suggests Wiedman (2009). It provides better understanding of the responsibility for the global warming problem among countries and useful information for international policy discussion on climate change and countries’ competitiveness. Carbon footprint is based on the concept of ecological footprint (Lenzen and Murray, 2003), which began to be popular in environmental studies since the early 90’s (Rees, 1992; Wackernagel and Rees, 1996). 
Most of the studies on carbon footprint concern to calculation of consumption-based emissions, which may be through a single-region input-output (SRIO) model or a multi-region input-output (MRIO) model. SRIO models use the assumption of identical direct emission intensity of imports and domestic production. MRIO models use a more sophisticated treatment of imports based on country specific direct emission intensity coefficients.
Although there are many structural decomposition studies on production-based emissions, only very few papers apply SDA on the consumption-based emissions. They apply structural decomposition on cabon footprint computed from SRIO model (Duarte - Mainar - Sánchez-Chóliz, 2013) or a non-standard MRIO model (Baiaiocchi – Minx, 2010). The latter improved the SRIO approach by imposing region-specific emission intensity coefficients on imports (the three regions are Europe-OECD, other OECD countries and non-OECD countries). Though that is a great improvement, those data are still very aggregated and most importantly, they do not account for multilateral trade among other countries. They use only bilateral trade which is insufficient in the face of production fragmentation processes in the world economy.
Recent developments in MRIO tables enable to use SDA on a carbon footprint computed from a true MRIO model. Namely WIOD tables were available also in previous year prices. The aim of this paper is therefore to apply SDA on carbon footprint computed from a true MRIO model.
2. Methodology and data

For quantification of carbon footprint we use an environmentally extended multiregional input-output model (EE-MRIO). This model allows to account for emissions generated not only directly by producers delivering products to final demand (as the early ecological footprint studies used to do), but also for emissions generated indirectly by suppliers in the whole production chain. It accounts for emissions generated by suppliers in the domestic economy as well as by suppliers in importing countries and suppliers from third countries (which do not import directly into Slovakia but indirectly via other producers).

2.1 The EE-MRIO model

The basis is the input-output model (1) which studies the impact of exogenous final demand on the production in the economy. The input-output model uses disaggregated industrial data about the use of energy, primary and material inputs. Therefore the model is absolutely suitable for quantifying indirect effects in the economy.

x = (I – A)-1 y							(1)

where 
	x	- vector of production
	I 	- identity matrix
A	- matrix of technical coefficients
y	- vector of final demand

The matrix A is a “cookbook” of the economy. It represents the direct needs of industries in the columns for intermediate deliveries from industries in the rows. Different industries have different needs for the input structure. 
The matrix L = (I – A)-1 (Leontief inverse) is a geometric series expansion of matrix A and represents direct and  indirect needs of industries in its columns for intermediate inputs from industries in the rows to satisfy the final demand for their production. An element of this matrix lij expreses the direct and indirect needs of intermediate inputs from industry i for one unit of industry j´s output to be delivered to final demand. 
Pre-multiplying both sides of (1) by a diagonal matrix of emission intensity E (where ei = gi / xi) leads to a vector of total emissions g on the left-hand side. In (2) the emission vector g is a product of direct and indirect emission intensities (E*L) and final demand (y). 

	 	(2)

Knowing the structure of imports (structured by both countries and industries) we can extend the above mentioned framework to an environmentally extended multiregional input-output model (EE-MRIO) (3):

	 	(3)

We use a vector of total country´s final demand if we are trying to determine the total domestic emissions generated by this final demand. However if we are interested in the country´s carbon footprint we account only for domestic final demand. That means we exclude exports and include imports which directly satisfy domestic final demand. 

	(4)

For the sake of simplicity we interpret the model (3) in a case of three countries (4). Let the domestic economy be the country 1. In that case the first partitioned matrix  represents the coefficients of direct emission intensities. Each submatrix on the main diagonal consists of industry-specific coefficients for each country. The second partitioned matrix represents direct and indirect flows among industries inside a given country (submatrices on the main diagonal - L11, L22, L33) or direct and indirect industry-specific flows among countries. Final demand is represented by the demand of country 1 for its own production (y11) and by the demand for imported products (y21, y31).
In this case the carbon footprint of country 1 consists of:	
· emissions generated in the domestic economy - 
· induced by final demand for domestic products -   ,
· induced by final demand for imports -  
· emissions generated offshore - 
· induced by final demand for domestic products -    
· induced by final demand for imports
· resulting from bilateral flows -  
· resulting from multilateral flows -  

2.2 Structural decomposition

If we split vector of final demand into the factor of structure (product mix) of final demand and total level of final demand, the carbon footprint is then a product of four factors (5): total level of final demand (f), structure of final demand (B), structure of production (L) and direct emission intensity (E). For simplicity of marking we omit dashes above the matrices.

[bookmark: _Toc381656895]g = E L b f 	(5)

Using a polar decomposition on (5) generates 

 
			
 
 	(6)

Contribution of each factor in (6) can be further decomposed into a domestic and a foreign effect. For the domestic effect we pre-multiply the contribution of each factor with a row elementary vector  of dimension n*c x 1, where n stands for the number of  industries and c stands for the number of countries in the MRIO model. The vector has zeros on all the positions ( for r = 1,...c and for i = 1,...n) except those which correspond to domestic industries (for r = s) where we put ones. For the foreign effect we pre-multiply the contribution of each factor with a row elementary vector , which is a complement of . Addition of these vectors generates a vector of ones.
The expression (7) is the basic equation for decomposition of a carbon footprint calculated from a MRIO model.
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2.3 Data

For the analysis we use data from WIOD database (Timmer et al., 2012), which covers the period 1995 – 2009 and lists 40 countries + The Rest of World. Sector detail consists of 35 industries. We use the April 2012 version which contains also MRIO tables in previous year prices. This enables undertaking the structural decomposition.
Regarding the environmental data we use data from the WIOD project on three main greenhouse gases: CO2, CH4 and N2O. They are expressed in CO2-eq according to the global warming potential mentioned in the 2007 IPCC report (IPCC, 2007) so we value methane to have 24 times and nitrous oxide 298 times stronger greenhouse effect than carbon dioxide. For simplicity we use only emissions generated in the production process and omit the emissions generated by household heating activities and household transport.

3. Results

The carbon footprints of individual countries vary significantly in the sample of countries. For 2008 it ranges from 1,75 tons p.c. in India to 24,85 tons p.c. in Australia. 

Figure 1 Carbon footprint of individual countries, 2008, tons of CO2-eq per capita

Source: Own computations

The largest increases in the carbon footprint are observed in fast-growing emerging economies such as China, Turkey, Mexico, India or Indonesia, but also European peripheral economies Ireland, Cyprus, Lithuania, Spain or Greece. It suggests that these economies did very little in cutting emissions as did for example new member states which also faced fast economic growth but with limited impact on emissions (Slovakia, Czech republic, Hungary, Estonia, Poland, Romania, Bulgaria).

Figure 2 Change in total carbon footprint of individual countries, 1995 - 2008

Source: Own computations

There may be many factors determining the change in carbon footprint, both of domestic and foreign origin. We decompose the change in carbon footprint into factors of emission intensity, Leontief structural change, final demand product mix and total level of consumption, all the factors consisting of domestic and foreign effect.
The results show an overall pattern of increasing the carbon footprints. The exceptions are Bulgaria, Japan and Germany. In Bulgaria it is mainly due to a sharp decrease in direct emission intensity of domestic production. In Japan and Germany it is due to very low growth of domestic demand which was surpassed by factors decreasing emissions. 
The factor of domestic direct emission intensity decreased carbon footprint in all of the countries except of Estonia (where the direct emission intensity eventually increased in the period 1995 – 2003). Most notable decreases in carbon footprint due to a decrease in direct emission intensities are observed in China, Bulgaria, Turkey, Taiwan, Poland and Romania. Very low decreases are observed in Japan, Australia and Slovenia.
Change in foreign direct emission intensity decreased carbon footprints in all of the countries, most significantly in small open and very developed economies relying heavily on imports (Austria, Belgium, Ireland, Luxembourg, Netherlands and Sweden). Lowest contributions are observed in large economies producing mainly raw resources (with limited needs of imports). 
Regarding the Leontief structural change, we do not observe a clear tendency. Although the footprints increased due to foreign effect (using more imported inputs, possibly also with higher emission intensity) in all countries, the results for domestic effect are at least “strange”.  Approximately half of the countries decreased its carbon footprint due to domestic structural change but another half has even increased the emissions. This suggests shifting from emission less intensive towards emission more intensive inputs (“technological regress”). Only a small group of countries (Czech Republic, Poland, Slovakia, Romania, Estonia, India and Russia) observed a significantly stronger decrease of domestic emissions than increase of foreign emissions due to structural changes.
The changes in product mix show that decreases in domestic emissions were roughly offset by increased emissions abroad with some exceptions listing fast growing economies (converging CEE economies and China, Russia and India) where the consumption is probably shifting from goods to services.
The change in total level of consumption was the main source of growing carbon footprint except of Japan which faced near-zero growth of consumption. Large and relatively closed economies faced most of the increase domestically while in small open economies the increase was often embodied more in imports than in domestic production. 



Table 1 Structural decomposition of carbon footprints
	 
	Carbon footprint
	E_dom
	E_imp
	L_dom
	L_imp
	b_dom
	b_imp
	f_dom
	f_imp

	AUS 
	42,9%
	-1,1%
	-15,6%
	-13,3%
	14,4%
	-13,9%
	11,4%
	45,3%
	15,6%

	 AUT 
	7,3%
	-10,1%
	-30,1%
	1,1%
	16,6%
	-5,6%
	12,8%
	7,1%
	15,5%

	 BEL 
	20,1%
	-7,6%
	-35,3%
	-3,9%
	27,6%
	-6,2%
	14,1%
	9,1%
	22,3%

	 BGR 
	-0,3%
	-54,0%
	-8,5%
	16,8%
	8,3%
	-18,5%
	3,4%
	36,6%
	15,6%

	 BRA 
	28,8%
	-13,9%
	-6,4%
	2,0%
	10,2%
	-4,8%
	3,0%
	33,4%
	5,3%

	 CAN 
	35,8%
	-22,1%
	-16,8%
	0,5%
	13,6%
	-7,7%
	12,2%
	35,5%
	20,7%

	 CHN 
	68,0%
	-82,5%
	-4,8%
	8,1%
	8,2%
	-16,0%
	2,0%
	141,3%
	11,7%

	 CYP 
	65,9%
	-16,9%
	-22,1%
	15,1%
	26,0%
	-10,3%
	5,3%
	34,4%
	34,4%

	 CZE 
	10,4%
	-16,1%
	-15,6%
	-22,0%
	10,9%
	-5,9%
	8,1%
	32,4%
	18,5%

	 DEU 
	-9,7%
	-17,8%
	-20,0%
	-0,1%
	10,7%
	-4,2%
	10,2%
	5,8%
	5,9%

	 DNK 
	4,6%
	-13,7%
	-24,3%
	-3,5%
	17,4%
	-10,5%
	12,9%
	11,9%
	14,3%

	 ESP 
	53,6%
	-25,8%
	-28,9%
	8,7%
	28,5%
	-7,0%
	16,8%
	33,3%
	28,2%

	 EST 
	18,7%
	5,4%
	-16,0%
	-38,5%
	6,9%
	-45,1%
	4,8%
	69,1%
	32,1%

	 FIN 
	18,9%
	-18,9%
	-20,7%
	-3,6%
	15,1%
	-2,8%
	6,1%
	22,3%
	21,4%

	 FRA 
	14,7%
	-17,9%
	-25,1%
	0,0%
	13,8%
	-3,3%
	14,6%
	15,2%
	17,3%

	 GBR 
	15,6%
	-18,4%
	-24,6%
	-6,0%
	17,2%
	-8,7%
	12,3%
	23,8%
	20,0%

	 GRC 
	49,8%
	-23,7%
	-21,0%
	-7,2%
	21,9%
	4,7%
	11,5%
	40,5%
	23,0%

	 HUN 
	8,6%
	-12,8%
	-19,3%
	-5,4%
	15,7%
	-23,0%
	4,6%
	27,6%
	21,3%

	 IDN 
	47,4%
	-25,6%
	-9,2%
	6,1%
	10,1%
	7,9%
	4,0%
	44,3%
	9,9%

	 IND 
	55,3%
	-21,2%
	-6,8%
	-17,6%
	7,5%
	-17,0%
	4,4%
	96,3%
	9,7%

	 IRL 
	82,6%
	-31,8%
	-30,5%
	2,5%
	30,4%
	-9,2%
	25,3%
	49,1%
	46,9%

	 ITA 
	14,0%
	-10,0%
	-25,7%
	1,7%
	21,9%
	-5,7%
	9,4%
	11,9%
	10,5%

	 JPN 
	-7,3%
	-0,4%
	-18,8%
	-4,3%
	15,1%
	-4,8%
	3,6%
	1,5%
	0,9%

	 KOR 
	32,3%
	-22,0%
	-20,5%
	3,8%
	20,2%
	-6,8%
	3,9%
	34,7%
	19,0%

	 LTU 
	55,2%
	-26,3%
	-21,4%
	-17,0%
	14,4%
	-17,2%
	5,6%
	56,6%
	60,6%

	 LUX 
	23,8%
	-14,7%
	-43,2%
	0,5%
	28,9%
	-0,8%
	-1,9%
	9,1%
	46,0%

	 LVA 
	41,3%
	-33,6%
	-19,9%
	-2,6%
	15,1%
	-23,2%
	4,2%
	53,8%
	47,4%

	 MEX 
	56,9%
	-18,3%
	-13,0%
	-4,3%
	16,1%
	-11,1%
	12,0%
	57,4%
	18,1%

	 MLT 
	19,4%
	-29,3%
	-26,8%
	10,3%
	19,9%
	2,6%
	6,9%
	14,5%
	21,2%

	 NLD 
	13,4%
	-8,5%
	-33,5%
	-1,2%
	19,8%
	-4,7%
	6,0%
	12,7%
	22,8%

	 POL 
	11,6%
	-37,0%
	-9,0%
	-18,8%
	10,0%
	-15,1%
	8,6%
	57,5%
	15,4%

	 PRT 
	21,9%
	-21,1%
	-22,2%
	7,0%
	21,8%
	-4,5%
	6,1%
	20,3%
	14,6%

	 ROU 
	1,7%
	-37,5%
	-8,1%
	-23,2%
	6,9%
	-16,7%
	5,0%
	56,7%
	18,7%

	 RUS 
	5,5%
	-14,2%
	-3,9%
	-25,6%
	3,0%
	-25,5%
	4,5%
	60,9%
	6,4%

	 SVK 
	33,0%
	-15,6%
	-21,4%
	-21,1%
	11,1%
	-17,4%
	7,4%
	44,7%
	45,3%

	 SVN 
	40,9%
	-3,8%
	-26,5%
	-5,3%
	19,1%
	-17,3%
	14,7%
	27,9%
	32,1%

	 SWE 
	24,8%
	-11,6%
	-31,7%
	-1,5%
	25,8%
	-5,5%
	17,6%
	10,9%
	20,8%

	 TUR 
	66,1%
	-41,3%
	-18,1%
	14,4%
	20,4%
	-4,7%
	5,1%
	62,6%
	27,7%

	 TWN 
	15,3%
	-42,2%
	-20,5%
	15,2%
	0,9%
	10,9%
	0,7%
	29,2%
	21,1%

	 USA 
	14,5%
	-11,2%
	-13,7%
	-10,1%
	12,9%
	-10,9%
	5,8%
	33,1%
	8,6%

	 RoW 
	39,1%
	-53,2%
	-7,0%
	11,9%
	5,5%
	-1,5%
	5,5%
	60,5%
	17,4%


Source: Author´s computations



A regional comparison shows that the sharpest decrease in carbon footprint due to a change in domestic direct emission intensity is observed in Central Europe new member states[footnoteRef:2] and in other emerging markets[footnoteRef:3] around the world. On the other hand very little progress is observed in the group of very developed non-european countries JACU[footnoteRef:4]. Though Core-EU[footnoteRef:5] and Medi-EU[footnoteRef:6] countries showed a small decrease in domestic emission intensity, they profited significantly from a decrease in foreign emission intensity, specifically from Central Europe and emerging countries. [2:  Poland, Czech republic, Hungary, Slovakia, Estonia, Latvia, Lithuania, Romania, Bulgaria]  [3:  Brazil, Russia, India, Indonesia, China, Taiwan, Turkey, Mexiko, Korea]  [4:  Japan, Australia, Canada, USA]  [5:  Germany, Austria, France, G. Britain, Ireland, Sweden, Denmark, Finland, Belgium, Netherlands, Luxemburg]  [6:  Spain, Portugal, Italy, Slovenia, Greece, Malta, Cyprus] 


Figure 3 Relative contribution of direct emission intensity change to a change in carbon footprint, domestic (left) and foreign (right) effect

Source: Author´s computations

Carbon footprint changes due to structural changes show a diversified picture. Only regions of JACU and especially Central Europe show a decrease in emissions which is very surprising. A decrease may signal two things: Either positive true structural changes leading to a shift from emission intensive inputs to less intensive inputs or a shift from domestic to foreign inputs. In fact, the Central Europe region is the only region where a decrease observed domestically was not fully offset by the increase abroad. All other region´s results suggest that substitution of domestic inputs with foreign inputs leads to an increase in their carbon footprints.




Figure 4 Relative contribution of structural change to a change in carbon footprint, domestic (left) and foreign (right) effect

Source: Author´s computations

Similar picture can be seen also in the case of changes in the structure of final demand. Region of Central Europe was the only one where the changes in consumption positively contributed to a decrease in carbon footprint. The decrease in domestic emissions was not offset by emissions embodied in imports. In the EU Core as well as Mediterranean a shift towards imports lead even to an increase in carbon footprints. 

Figure 5 Relative contribution of change in the structure of final demand to a change in carbon footprint, domestic (left) and foreign (right) effect

Source: Author´s computations


4. Conclusions

In this paper we showed that SDA can be used also on the carbon footprint calculated from an MRIO model. For this we used WIOD data which provide also MRIO tables in previous year prices. The empirical results show that all the surveyed countries increased their carbon footprints in the period 1995 – 2008 except of Bulgaria, Japan and Germany. While Bulgaria reached this result mainly via decreasing the direct emission intensity of their domestic production, Japan and Germany did so because of slow growth of consumption. 
The sharpest decrease in carbon footprint due to a decrease in emission intensity is observed in the regions of Central Europe and global Emerging countries. Structural changes in the production as well as changes in the structure of final demand lead to an increase in overall emissions. The substitution of domestic production by imports leads to a decrease in the emission generated domestically but increase emissions generated abroad by even more. The only exception is the region of Central Europe where structural changes and changes in final consumption mix which lead to a decrease in domestic emissions were not offset by emissions embodied in imports. 
Unfortunately the approach in this paper is unable to accurately distinguish between the effect of substituting domestic production by imports and the effect of true structural changes in intermediate and final consumption.

References

BAIAIOCCHI - MINX (2010). Understanding Changes in the UK's CO2 Emissions: A Global Perspective. In Environmental Science & Technology 44(4), p. 1177-1184.
BRIZGA, J. – FENG, K. – HUBACEK, K. (2014) Drivers of greenhouse gas emissions in the Baltic states: A structural decomposition analysis. In Ecological Economics. 98, p. 22-28.
DUARTE, R. – MAINAR, A. – SÁNCHEZ-CHÓLIZ, J. (2013) The role of consumption patterns, demand and technological factors on the recent evolution of CO2 emissions in a group of advanced economies. In Ecological Economics. 96, p. 1-13.
CHANG, Y.F. – LEWIS, Ch. – LIN, S.J. (2008) Comprehensive evaluation of industrial CO2 emission (1989-2004) in Taiwan by input-output structural decomposition. In Energy Policy. 36, p. 2471-2480. 
DE HAAN M. (2001) A structural decomposition analysis of pollution in the Netherlands. In Economic Systems Research. 13 (2), p. 181-196.
LIM, H.-J. – YOO, S.-H. – KWAK, S.-J. (2009). Industrial CO2 emissions from energy use in Korea: A structural decomposition analysis. In Energy Policy. 37, p. 686-698.
PETERS G.P. et al.. (2007) China´s growing CO2 emissions: A race between increasing consumption and efficiency gains. In Environmental Science and Technology. 41, p. 5939 – 5944.
REES, W.E. (1992) Ecological footprints and appropriated carrying capacity: what urban economics leaves out. In Environment and Urbanization. 4, p. 121-130.
SEIBEL, S. (2003) Decomposition analysis of carbon dioxide emission changes in Germany – Conceptual framework. and empirical results. In European Commissions Working Papers and Studies, THEME 2 Economy and finance. Eurostat publications, February 2003.
STOCKER, A. – LUPTACIK, M. (2009). Modelling sustainability of the Austrian economy with input-output analysis. In Suh, S.(ed): Handbook of input-output economics in industrial ecology, p. 735-776. 
SU, B. – B.W.ANG. (2012) Structural decomposition analysis applied to energy and emissions: Some methodological developments. In Energy Economics. 34, p. 177-188.
TIMMER, M et al. (ed.) (2012) The World Input-Output Database: Contents, sources and methods. WIOD Working paper No. 10. 
WACKERNAGEL, M. - REES, W.E. (1995) Our ecological footprint: Reducing human impact on the Earth. Philadelphia, USA : New Society Publishers.176 p.
WIEDMANN, T. (2009) A review of recent multi-region input-output model sused for consumption-based emission and resource accounting. In Ecological Economics. 69, p. 211-222.
WOOD, R. (2009) Structural decomposition analysis of Australia’s greenhouse gas emissions. In Energy Policy. 37, p.4943-4948.
YAMAKAWA, A. - PETERS, G.P. (2011) Structural decomposition analysis of greenhouse gas emissions in Norway 1990 – 2002. In Economic Systems Research. 23 (3), p. 303-318.
CE-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.5594513810107454E-2	-2.5798500976309393E-2	-3.4823743189498026E-2	-5.2492616688047292E-2	-8.3969447661624647E-2	-8.8774164337043521E-2	-0.11133329268523959	-0.10804675212500504	-0.13237944492265011	-0.15942136938365831	-0.19573888237813358	-0.20289172192979241	-0.25285039970936546	Core-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	6.8408200851301651E-3	-1.9840041643235527E-2	-3.2974146635247309E-2	-4.4256347776858135E-2	-7.0295967548093974E-2	-7.1863683890155058E-2	-7.3991834587584113E-2	-6.3054652030462427E-2	-8.5684739821906372E-2	-0.11188319452233177	-0.12136802106263023	-0.14061914685718294	-0.15549531199935743	Medi-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.9731794981915216E-2	-1.2690349781683971E-2	4.3124635504842891E-3	-6.5410953058392882E-3	-3.3362273205213164E-2	-4.430545388342573E-2	-6.0118276627432819E-2	-6.3415979532269642E-2	-6.8774596115458844E-2	-8.3896363529702617E-2	-0.12599632470577538	-0.14637505918636401	-0.18655638982537881	J+A+C+U	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-9.7743364544433525E-3	-8.9156003634218682E-3	-1.0746293569436852E-2	-3.3018314216892511E-2	-4.6324986256487614E-2	-5.1026072888834276E-2	-2.0970642279736915E-2	-2.7537308799400518E-2	-3.3982463757025912E-2	-5.3777041398308273E-2	-5.0877407249779474E-2	-6.1248297324948811E-2	-8.7030833703541713E-2	Emerging	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.1387612127579954E-2	-1.5980169626065979E-2	-2.4415517400849705E-2	-6.4027206376115864E-2	-9.4328723758804162E-2	-0.10669679752134789	-0.12786978312010941	-0.14272470674201759	-0.18190424832963764	-0.20385086309665967	-0.22263628575695452	-0.26946147075178395	-0.31267495188792771	CE-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	1.0012909666215014E-2	1.382523639450705E-2	8.1883995854341307E-3	-5.9117105287573891E-3	-1.8478969492663613E-2	-2.6822746957683732E-2	-3.71233065498894E-2	-4.8187197398290492E-2	-7.1673964979899543E-2	-8.7669243035760597E-2	-0.10054892651441563	-0.11874155603214459	-0.15458244561211162	Core-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.339585582398297E-2	-1.9801658759866426E-2	-1.8209753895352579E-2	-4.8908982297826031E-2	-7.266955099103975E-2	-8.2972071434287253E-2	-9.2839540826733083E-2	-0.11420081154531965	-0.15617719333198463	-0.18465255825684962	-0.20547517058461612	-0.24148331967140785	-0.29003269262081627	Medi-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-5.6082797637697452E-3	-6.2283965385780803E-3	-8.6844718494017131E-3	-3.1369445699947186E-2	-5.0828739304264278E-2	-6.0355660679960406E-2	-7.0507277603682944E-2	-9.0109185421440169E-2	-0.12467646809121025	-0.14931730104461491	-0.16918739446008774	-0.19871567708767884	-0.24726402079540161	J+A+C+U	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.2018296311769767E-2	-1.7405221797565339E-2	-1.3698218338158326E-2	-2.845933235895164E-2	-3.5723752371819219E-2	-4.1406832963745456E-2	-4.1205903644962481E-2	-5.6615274973942142E-2	-8.0074009766691476E-2	-9.9460903670410189E-2	-0.10823927378406073	-0.13733105307087981	-0.16214522620153488	Emerging	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-5.5644249410457588E-3	-7.6724625200693041E-3	-6.0912355681259434E-3	-1.4707846710645716E-2	-2.1222143554159911E-2	-2.4143528663871674E-2	-2.4442532022583841E-2	-3.5554621467345685E-2	-5.2402772310833241E-2	-6.6916260500552618E-2	-7.3798185710905198E-2	-9.1634585987332914E-2	-0.11477604611325073	CE-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-4.693342081317806E-6	-3.6585891044031246E-2	-5.9038471389463235E-2	-7.6456935013266239E-2	-8.5097843590023758E-2	-9.9274258405471535E-2	-9.0638455443892596E-2	-0.1074187739253194	-0.12255853207644651	-0.13334930245893123	-0.14955351520739027	-0.15366858546070672	-0.14643333317964446	Core-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	3.3043087447032563E-3	5.9416918063532817E-5	-5.6979461855737219E-5	-7.1639271668031421E-3	-1.3225668167736052E-2	-6.3679993440566357E-3	-6.9181823601330052E-3	-7.1560199966945589E-3	-1.1156991083556922E-2	-1.149412619354024E-2	-9.6610552955175306E-3	-1.0581839422404917E-2	-1.4360423095244615E-2	Medi-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	1.2465036199198357E-3	-3.0423537799974662E-3	-1.0053208456470134E-2	-2.2571726598904062E-3	3.5732477457715841E-3	1.3543196492918744E-2	2.9971899854839803E-2	2.5219053124796526E-2	2.472324245054602E-2	3.4104353915437917E-2	3.288313906858472E-2	3.5895286664706198E-2	4.3410424930354588E-2	J+A+C+U	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.3951929568647389E-3	-1.2423994290578973E-2	-8.7394058330031547E-3	-2.7659624191655732E-3	-1.0342329490746652E-2	-7.4277594414240136E-3	-3.3686944788277953E-2	-3.8828015720984897E-2	-4.4249074786884397E-2	-4.4562592734906481E-2	-6.2218895027818528E-2	-6.4275756838604411E-2	-6.7665587437151536E-2	Emerging	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.6455238103531612E-3	-1.457269571406274E-3	-5.7779342410231981E-3	-2.9759891425657271E-3	-1.0844372334352342E-2	-2.6989661393892785E-3	2.3818101049149594E-3	1.3763939822985311E-2	1.7592998439330234E-2	1.7718345253848709E-2	3.9768338384935861E-3	1.1185150468044084E-2	2.3183909122813234E-3	CE-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-4.8812812890321059E-3	-3.010653751009109E-2	-1.3111837771269539E-2	4.7144641080176089E-2	7.6601091762464865E-2	4.8192763504127739E-2	4.4748364535584388E-2	6.5074836325977242E-2	5.7110704615525774E-2	6.3054246043461368E-2	7.0456164790501305E-2	7.7805043400088425E-2	0.1103056876201737	Core-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-6.3712079780538578E-3	-2.8315207186574438E-2	-2.1678675163367293E-2	2.8722036437797971E-3	2.5186628819937804E-2	1.2634423186366772E-2	1.5355702262577972E-2	6.9778476528909061E-2	0.10799659318753585	0.12996331626705693	0.13082386353843592	0.1563631335884984	0.20311673099047459	Medi-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.3535023450004549E-2	-2.5907499960367293E-2	-3.3959813224327395E-3	2.6178387163717176E-2	5.03181057528009E-2	4.3568634386098169E-2	3.5226587161425564E-2	6.9830867667299207E-2	9.4895875917563988E-2	0.10865523996921553	0.12554091509997128	0.1591025991077395	0.22697585135644527	J+A+C+U	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-3.4101459818468695E-4	1.8605846035515277E-4	-5.6451130230759268E-3	7.5814412931756742E-3	2.2745370549137927E-2	2.0972446943808249E-2	1.4984781928294076E-2	3.5255880663111708E-2	7.0924848450586109E-2	9.3371182238589007E-2	9.5922843842175212E-2	0.11068880652398633	0.13969890471240445	Emerging	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	4.9976764103692901E-3	3.4745277850247252E-3	-4.96193589941556E-3	1.0423882730327455E-2	2.1671811107220471E-2	2.1881865197242296E-2	2.0345108226440162E-2	3.0855156119570203E-2	5.4254021280495092E-2	6.3438895478572774E-2	6.6850328490039287E-2	8.2606202946799476E-2	0.10732970420700824	CE-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.6995171079508365E-2	-4.6792597734004515E-2	-6.9918957929505976E-2	-8.2416803755306522E-2	-8.7012285278237372E-2	-8.5090448598532431E-2	-0.12365591322284727	-0.12502125354647059	-0.10662002035249139	-0.12655728449335271	-0.16693047312520817	-0.19655211041950713	-0.20237425919266461	Core-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-7.1773398042761595E-7	-5.4281029182566476E-3	-9.0255834633852471E-3	-2.727535030249733E-2	-2.9407853173392579E-2	-2.7947021008228809E-2	-3.2518167440910954E-2	-3.5561269990534251E-2	-3.9893974161247354E-2	-4.6329441620050558E-2	-5.2944582845150627E-2	-5.417278126006695E-2	-5.5915647552488637E-2	Medi-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-2.4771129566626216E-3	-9.1537245121646842E-3	-2.3109443122747125E-2	-2.4049338384525391E-2	-2.2605002145637633E-2	-3.1263506372962893E-2	-3.2865013993550227E-2	-4.0856493857544751E-2	-4.5291403244761469E-2	-4.1497734399423836E-2	-5.451471393930539E-2	-6.0945035399375749E-2	-5.3727960213136285E-2	J+A+C+U	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-5.2355092326374624E-3	-1.115598551242745E-2	-1.2801287543029281E-2	-2.3134725364460151E-2	-2.8914682030320042E-2	-3.3655359371948711E-2	-4.774855116967304E-2	-4.3878772554478203E-2	-5.7011149198649941E-2	-6.5763708756392661E-2	-7.7573810251134079E-2	-8.196032802655856E-2	-9.3486977140060309E-2	Emerging	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-2.431625274500848E-3	-1.5540309724156931E-2	-6.6496015209975157E-3	-4.2256705568018658E-4	-1.3951688566331845E-2	-1.5521062314367017E-2	-2.1481938894338571E-2	-2.6352220129293558E-2	-3.5878333468958655E-2	-4.7512737451964118E-2	-5.4596615728991951E-2	-6.6455414510823638E-2	-7.4566858538400477E-2	CE-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-4.12771736221418E-3	-6.9180401547406806E-3	-4.5760949510769977E-3	-9.3158903901689434E-4	-1.5229759023999782E-2	-1.9295966328739769E-2	-1.7942169899409326E-2	-1.1998097223686277E-2	-4.2735325095658618E-3	1.2285401091556292E-3	1.7722061153174852E-2	4.6549105360562351E-2	5.7567835168869527E-2	Core-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-1.0915179259439593E-3	-3.68163011192828E-3	-7.1470256219336673E-4	1.3275964742525605E-2	1.6318934318810974E-2	1.3047540404978989E-2	1.7220134952693526E-2	3.0350013118045797E-2	4.743414776919859E-2	6.3777130247458444E-2	8.5391944623223914E-2	0.1020825451716245	0.11806021807463464	Medi-EU	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	-2.6408961218346177E-3	-5.302278278534126E-3	-5.9757889989476669E-3	2.0438975811808476E-2	2.6279207517607182E-2	1.8557364809561269E-2	2.0790166543482876E-2	3.1875368435948966E-2	3.7573358334427147E-2	3.9865863922105463E-2	5.2787806544545103E-2	6.9151297724154404E-2	0.10108540991273593	J+A+C+U	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	7.0419594943336582E-4	2.2751370805942951E-3	1.7910342061608973E-3	1.2086283765536669E-2	2.0930664220590242E-2	1.6709039559553024E-2	1.747472142230496E-2	2.649450531548881E-2	4.0844043761254709E-2	5.6570422406598597E-2	6.450326894540015E-2	7.3817726446860785E-2	8.2575224015646834E-2	Emerging	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	0	2.9889589152906331E-3	1.9623031867626196E-3	-1.7885617556761507E-3	3.2360819545017858E-4	8.3996454835343747E-3	2.6937853476165135E-3	2.0145691308292354E-3	3.177280868723464E-3	1.2292895819577218E-2	2.0228956192664665E-2	2.5647943997925061E-2	3.3254464941872758E-2	4.4064851630616117E-2	uhlikova stopa	AUS	 CYP 	 USA 	 LUX 	 CAN 	 IRL 	 FIN 	 DNK 	 GRC 	 NLD 	 BEL 	 AUT 	 DEU 	 EST 	 GBR 	 SVN 	 SWE 	 KOR 	 CZE 	 JPN 	 RUS 	 ITA 	 MLT 	 ESP 	 FRA 	 TWN 	 LTU 	 SVK 	 POL 	 PRT 	 LVA 	 HUN 	 ROU 	 BGR 	 TUR 	 MEX 	 BRA 	 CHN 	 IDN 	 IND 	24.849781002357552	21.967993851332739	21.942541806603124	20.543574663660923	18.88633548346295	17.329277851555343	17.090619221203855	16.235171841357108	16.083975696576193	15.901707526497098	15.628131228666792	13.973558751126273	13.783209488729071	13.703501252349003	13.064789204604565	12.84899603846306	12.461495140185587	12.255397287568883	12.175190382501652	11.62349467013188	11.514117031676719	11.442119817965716	11.21488014604229	11.073368185560605	10.309189553450157	10.176956430691888	10.109790239438805	9.6152349028211166	9.5729714154482135	9.4165946309007502	8.6646936541671504	7.7395909538819412	7.3626388044198183	7.0507176750730443	5.752152387214772	5.4434078194334772	4.4694953767679664	4.4380561381960675	2.3427987163475819	1.7472343660616827	

 IRL 	 CHN 	 TUR 	 CYP 	 MEX 	 IND 	 LTU 	 ESP 	 GRC 	 IDN 	AUS 	 LVA 	 SVN 	 RoW 	 CAN 	 SVK 	 KOR 	 BRA 	 SWE 	 LUX 	 PRT 	 BEL 	 MLT 	 FIN 	 EST 	 GBR 	 TWN 	 FRA 	 USA 	 ITA 	 NLD 	 POL 	 CZE 	 HUN 	 AUT 	 RUS 	 DNK 	 ROU 	 BGR 	 JPN 	 DEU 	0.82635055357029141	0.67961458321803103	0.66067196858606636	0.65947775958708366	0.56879289529197585	0.55310651809857081	0.55243533310728765	0.53605554156490642	0.4975304325987277	0.47411739907034811	0.42913601192524831	0.4127210532314361	0.40939890885916697	0.39107685092549571	0.35784173889826537	0.33039224093373215	0.32313183162392128	0.28836285730192984	0.2475848191528332	0.23795433981830058	0.2193733798291102	0.20093115808729997	0.19410697263261806	0.18868329587659069	0.18660132200263774	0.15602464932641569	0.15322258855857565	0.14663808876620135	0.14540859387236232	0.14038284273547191	0.13408907178102977	0.1163907395019497	0.10421756872680746	8.5745446322822036E-2	7.3209812753389295E-2	5.5229933803079924E-2	4.6153003850417568E-2	1.7084935647391351E-2	-3.2526198946205677E-3	-7.2566682233284052E-2	-9.6548978252062115E-2	
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