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Abstract

This paper investigates the environmental impacts (emissions) caused by conventional energy production methods and specifically by the combustion of lignite for the generation of electricity. In addition, it looks at the possibility of substituting lignite with solar energy for the production of electricity, and specifically the use of photovoltaic technology, with the aim of reducing emissions and particularly CO2, which accounts for 80% of all greenhouse gas emissions (see Table 12) and is thus considered to be primarily responsible for climate change. According to recent data, 60.50% of electricity in Greece is produced from lignite. Greece show a 24, 9% increase in greenhouse gases in 2007 relative to 1990 emission levels (European Environment Agency, Technical report, No 4/2009). The necessary calculations will be made on the basis of the 2005. NAMEA table for the Greek economy, as well as the PPC’s operational program for the period 2007-2012, which takes into consideration the country’s compliance with the requirements of the Kyoto Protocol. Greece has undertaken the commitment to ensure that the increase in emissions does not exceed 25%.On the basis of data taken from the PPC’s operational program, certain calculations were made for a reduction of carbon dioxide emissions. From the combustion of lignite for the generation of electricity (8%) followed by a reduction in net electricity production relative to 2005 levels. The reduction in net electricity production resulting from the decrease in the amount of lignite will have to be offset by electrical energy generated from the installation of photovoltaic systems. It was assumed that the amount of electrical energy which must be generated by photovoltaic system technology is equal to the size of the reduction of electricity generation from the combustion of lignite. According to the 2005 NAMEA table, carbon dioxide (CO2) is the main factor responsible for air pollution and its amount is calculated for the electrical energy industry. Also calculated were CO2 emissions for the electrical energy industry after the 8% reduction. This change in turn led to a change in the direct coefficients of intensity of the Global Warming Potential (GWP) group. The change in the direct coefficients of air emission intensity results in a change in the data of the direct and indirect impacts and by extension in the elasticity of emission intensity relative to production and final demand. In this way, the total environmental impacts (direct and indirect) are calculated for the electrical energy industry. Lastly, the direct and indirect emission intensity per unit of final demand categories was computed. The change in final demand per unit for the electrical energy industry initially produced a coefficient for direct and indirect emissions, whilst after our assumption (8% reduction of carbon dioxide emissions) this coefficient changes.    
Introduction


The greenhouse effect has led to a number of environmental problems, such as an increase in the average temperature of the earth. The main cause of this effect is high CO2 emissions
.
     
The measures that are taken to deal with air pollution may be technical and legislative/economic. The main technical measures involve the construction of new power plants with low intensity emissions and the application of technologies with increased energy efficiency. 


The Kyoto Protocol (1997) is also aimed at reducing greenhouse gases, mainly those emitted by developed countries. The ways envisaged to achieve the targets are primarily the introduction of national policies to reduce emissions and cooperation among the signatory states. In the case of Europe, the protocol envisages an 8% reduction of greenhouse gas emissions by the signatory states between 2008 and 2012, i.e. below 1990 levels. Greece was allowed an increase in its emissions by 25% up to 2012 relative to 1990. By 2012 however, emissions are expected to have risen by more than 25%, which means Greece will not attain the Kyoto target unless it takes immediate measures.


  The problem can also be tackled by replacing conventional energy sources with renewable ones. Renewable energy sources do not run out but are constantly replenished and can be easily converted into electrical or thermal energy. Examples are solar energy, photovoltaic systems, solar thermal systems.


The implementation in Greece of Law 3468/2006
 on the generation of Electricity using Renewable Energy Sources made it much simpler to install photovoltaic systems. The target set by the Ministry of Development
 was the installation of 200 MW of photovoltaic energy generation systems in Greece by the end of 2010. 

In this paper, calculations have been made relating to Greece, so that the country may avoid sanctions due to its failure to achieve the targets set in the Kyoto Protocol. Greece must reduce by 8% its emissions of carbon dioxide that causes the greenhouse effect.


On the basis of data taken from the PPC’s operational program, certain calculations were made for a reduction of carbon dioxide emissions. From the combustion of lignite for the generation of electricity (8%) followed by a reduction in net electricity production relative to 2005 levels. The installed capacity must be reduced and the total lignite used will have to be reduced relative to 2005. Lastly, demand for electricity is assumed to rise or at least remain constant relative to 2005 levels. Consequently, this reduction in net electricity production resulting from the decrease in the amount of lignite will have to be offset by electrical energy generated from the installation of photovoltaic systems. It was assumed that the amount of electrical energy which must be generated by photovoltaic system technology is equal to the size of the reduction of electricity generation from the combustion of lignite. Moreover, the amount of energy required from the installation of photovoltaic technology was also calculated. 

According to the 2005 NAMEA table, carbon dioxide (CO2) is the main factor responsible for air pollution and its amount is calculated for the electrical energy industry. Also calculated were CO2 emissions for the electrical energy industry after the 8% reduction. This change in turn led to a change in the direct coefficients of intensity of the Global Warming Potential (GWP) group (see p. 5). The change in the direct coefficients of air emission intensity results in a change in the data of direct and indirect impacts and by extension in the elasticity of emission intensity relative to production and final demand. In this way, the total environmental impacts (direct and indirect) are calculated for the electrical energy industry. Lastly, the direct and indirect emission intensity per unit of final demand categories has been computed. The change in final demand per unit for the electrical energy industry initially produced a coefficient for direct and indirect emissions, whilst after our assumption (8% reduction of carbon dioxide emissions) this coefficient changes.    

1.1 Definition of NAMEA 

           According to Eurostat (Eurostat, 2001, p.11), the National Accounting Matrix including Environmental Accounts (NAMEA) constitutes a framework in which various types of statistical data have been consistently organized in such a way as to bring together economic and environmental information that originate from different parts of the statistical system. The core of this framework is a set of tables containing economic data and form a National Accounting Matrix (NAM) compiled for National Accounts. The Environmental Accounts (EA) consists of tables containing data that are often denominated in physical units. The types of physical environmental data taken into consideration in the NAMEA accounting framework include specific air emissions in particular, but also emissions of waste, wastewater and water use. The Energy Balance shows the supply and use of energy and stock data on subsoil and in forests assets. The NAM also enables the presentation of environmental taxes, expenditures and other economic data.
Figure 1. Schematic description of a NAMEA framework for air emissions
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Source: Eurostat, 2001, p.11

Figure 1 shows how National Accounting Tables of Supply & Use and Environmental Accounts (emissions) can be expanded in the context of a NAMEA. Here, the NAM is made up of the Supply & Use Tables of ordinary National Accounts, to which are added household consumption according to purpose. As can be seen on the right side of the figure, the production activities of industries result in emissions, as well as in goods and services that are included in regular National Accounts. Household consumption and the corresponding emissions are displayed separately. Below the Supply & Use Tables it is also possible to present in physical units the industry use of labor, energy and other materials. Of course the NAM can also include other National Account Matrices, e.g. showing income, saving and financial flows. As an alternative, the NAMEA could include Input-Output Tables instead of Supply & Use matrices.

1.2 A NAMEA pilot study for Greece


The report “Natural resource accounts and environmental Input-Output Tables 1988-1998” (Mylonas, et.al., 2000) was the first systematic attempt to develop a consistent NAMEA for Greece. In this study the environmental accounts showing air emissions (which include Energy & Material Balances, accounts for water, wood and fish) cover the period 1988-1996. The air emission accounts take into consideration seven pollutants (CO2, N2O, CH4, SO2, NOX, CO and NMVOC) included in CORINAIR. The emissions are shown in accounts in accordance with a classification that is comparable with NACE Rev. 1. In the study (Mylonas et.al 2000) the calculation of the air emission data is based on CORINAIR data available according to the Selected Nomenclature for Sources of Air Pollution (SNAP) 1994. They are allocated to a 25 industries-level classification. Household emissions are taken into account since 1990, while the relation between transport and heating is not shown. The most recent NAMEA table constructed for Greece is for the year 2005 (Economidis, et al., 2008). 
Table 1. NACE
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Activities according to the 2005 Greek Input-Output Table (26 industries).

	Code
	NACE Activity Rev. 1
	Code
	NACE Activity Rev. 1

	01 & 02
	Agriculture
	37
	Recycling

	5
	Fisheries
	40-41
	Electricity, gas and water supply

	10,11&12 / 13-14
	Mining and quarrying
	45
	Construction

	15-16
	Manufacture of food products, beverages and tobacco
	50-52
	Wholesale and retail trade; repair of motor vehicles, motorcycles and personal and household goods

	17-19
	Manufacture of textiles and textile products
	55
	Hotels and restaurants

	20A
	Manufacture of wood and wood products
	60-64
	Transport, storage and communication

	21-22
	Manufacture of pulp, paper and paper products; publishing and printing
	65-67
	Financial intermediation

	23
	Manufacture of coke, refined petroleum products and nuclear fuel
	70-74
	Real estate, renting and business activities

	24-25
	Manufacture of chemicals, chemical products and man-made fibres
	75&90
	Public administration and defence; Sewage and refuse disposal

	26
	Manufacture of other non-metallic mineral products
	80-84
	Education

	27
	Manufacture of basic metals and fabricated metal products
	85
	Health and social work

	28
	Manufacture of fabricated metal products, except machinery and equipment
	91
	Activities of membership organizations n.e.c.

	29-36
	Manufacture of machinery and equipment
	92, 93, 95 & 99
	Recreational, cultural and sporting activities; Activities of households; Extra-territorial organizations 


*Nomenclature statistique des activités économiques dans la communauté européenne 

2 Environmental data used for this study 

              The air emissions data are estimated using the so-called ‘air emissions inventory first approach’ which is mainly based on the allocation of energy balance data to NACE categories (Eurostat 2007). At present, international agreements on air emissions include the CLRTAP (Convention on Long-Range Transboundary Air Pollution) with reporting to UNECE/EMEP and the UNFCCC (United Nations Framework Convention on Climate Change), with reporting based on the UNFCCC CRF (Common Reporting Format). The UNFCCC CRF covers 6 categories of greenhouse gases (CO2, N2 O, CH4, HFCs, PFCs and SF6) plus 4 indirect greenhouse gases (NOx, CO, NMVOC, SO2). The UNECE/EMEP reporting includes only NOx, CO, NMVOC and SO2 plus NH3 plus 9 heavy metals as well as 17 POPs (persistent organic pollutants).
        
The air emissions have been further grouped and aggregated by three environmental pressure variables, namely Global Warming Potential (GWP), Acidification (ACID) and Tropospheric Ozone Forming Potential (TOFP), in addition to Particulate Matter (PM10) with diameter less than 10 mm, from the following set of equations:
GWP = CO2 + 310 * N2O + 21 * CH4
ACID = SO2 + 0.7 * NOx + 1.9 * NH3 

TOFP = NMVOC + 1.22 * NOx + 0.11 * CO + 0.014 * CH4 

    
The proposed grouping results from the combined effects that each primary pollutant has on ecosystems. GWP is a measure of climate change, where ACID is primarily related to the effect of acid rain, eutrophication of ecosystems and cardiovascular diseases in humans. TOFP is related to the production of ozone in the lowest atmosphere and can be a major factor influencing the respiratory (e.g. asthma) and cardiovascular systems of humans. Both TOFP and ACID have been found to severely damage monuments of significant cultural heritage. PM10 is presently one of the most important pollutants associated with respiratory problems and carcinogenic potency. In a study conducted for 29 European cities (Katsouyanni et al., 2001, page:521), the result for the city of Athens showed that an increase in daily PM10 levels by 10 mg/m3 results in an increase in the mortality rate of approximately 1.5%.

3 Calculation of Eco-Indicators

3.1 Methodology

The pollution indicators have been constructed using the following methodology (Economidis et. al 2008): 

We can express the input-output model in matrix terms:

                               X= AX+Y
…                                                   (1)

Matrix A is known as the matrix of technical coefficients, X the vector of total resources of the industry and Y the vector of final use of products. Solving the equation (4) for X, we obtain:

                                                 X= (I-A) 
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Where (I-A)-1 is often referred to as the Leontief inverse. We applied a domestic oriented model, starting from final demand and quantifying the direct and indirect effects on production and emissions activated by final demand. The results can be presented as a re-attribution of the domestic production, which is derived from the basic Leontief model: 

                                        (I – Ad) X = (F
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…                                             (3)

Ad matrix of domestic technical coefficients (A
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 vector of total (domestic + imported) final demand by industry, 

M the import vector by industry, which is subtracted from total final demand. 

The direct emission intensity coefficients akj of the k type of emission by industry j are defined by:                                 

                                              akj= Ekj/Xj   j=1,…,n        …                                         (4)

Ekj quantity of emission k by industry j (components of vector E) 

Xj domestic value of output of industry j. 

The coefficients akj show the extent to which each industry generates a certain direct emission intensity factor and describe the physical quantity of emission directly caused by the production of goods as a ratio of the value of domestic production at basic prices. We also compute the total environmental dependencies:
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where εkj is the matrix of induced emission coefficients showing the emission intensity, including the induced emission in other industries indirectly affected by a change in final demand of a given industry (Mylonas, et al., 2000, p.60).
    The elasticity of emission intensity with respect to final consumption ejc is estimated as the row sum of ε​kj, 
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, including direct and indirect emissions for the j-th industry. These emissions are produced in the whole economy after the increase of a unitary expansion of the final demand of the specific industry. 

      The column sum of εkj, 
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 is an estimate of the total emissions of the pollutants in the whole economy owing to a one unit increase of a given industry’s production, termed as the elasticity of the emissions intensity with respect to production.

    The direct and indirect emission intensity per unit of final demand categories is computed by the following operation:
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Where εd is the industry’s extent of each emission factor intensity on each final demand component of the Greek economy for the year 2005.

4. Electricity generation mix and CO​2 emissions
The electricity generation mix has been clear since PPC published its annual program for 2005. As can be seen, lignite is the main factor of production in the generation of electrical energy. A total of 60.41% of electrical energy comes from the conventional combustion of lignite, which is a basic commodity in Greece, since it is in abundance and its price is very low relative to other energy sources. For this reason, and despite the fact that its combustion causes the most emissions, lignite continues to be used for the generation of electricity. In 2005, natural gas and oil were used in more or less the same proportion, around 15% each. It is worth noting that natural gas produces half the emissions from the generation of 1 kWh of electrical energy relative to emissions from the combustion of lignite. The remaining 10% of electrical energy comes from hydroelectric installations and only 0.14% from Renewable Energy Sources (RES). The percentage of electrical energy generated by photovoltaic systems is very low, although efforts are being made to use them and the state offers grants and other incentives to both industry and households to encourage them to use photovoltaic systems for the generation of electrical energy (in small- and large-scale installations). 

  Table 2. Electricity generation mix for 2005

	PPC Electricity Generation mix for 2005
	

	Lignite   
	60.41%

	Oil       
	14.85%

	Natural gas       
	14.46%

	Hydroelectric
	10.14%

	RES  
	0.14%


Table 3. Net generation and corresponding CO2 emissions for 2005

	Fuel
	Net generation (GWh)
	Emissions of CO2  (kton)

	Lignite
	31977
	43041

	Oil (in the transmission grid system)
	3300
	2566

	Oil (islands)
	4566
	3529

	Natural gas
	7654
	3509

	Hydroelectric
	5366
	0

	Renewable (PPC)
	74
	0

	Total
	52937
	52645


The table below shows greenhouse gas emissions and how much they will be reduced (in gr) if conventional energy sources are replaced by photovoltaic systems. More specifically, the reduction in the quantity of emissions when 1 kWh is produced by PV systems.
Table 4. Reduction of emissions through the replacement of conventional energy sources with PV systems

	Substitute
	Reduction of emissions (in gr) per solar kilowatt-hour

	
	CO2
	SO2
	NOX
	PM10

	Lignite
	1,482
	1 – 1.8
	1.17 – 1.23
	1.1

	Oil

(Low sulfur)
	830
	3.5
	1.5
	0.34

	Natural gas
	475
	0.017
	0.6
	

	Country’s average energy mix
	1,062
	CO2  : Carbon dioxide
SO2 : Sulfur dioxide
NOX : Nitrogen oxide
PM10 : Particulate matter


It can be seen in Table 3 that by replacing the method of producing 1 kilowatt-hour, i.e. using photovoltaic systems instead of lignite, we will see a reduction of 1,482 gr CO2, 1 – 1.8 gr SO2, 1.17 – 1.23 gr NOX, 1.1 gr PM10. 

The change in the electricity generation mix and the replacement of conventional energy source with photovoltaic systems is necessary in order to achieve the targets set by the Kyoto Protocol. 
Table 5. Installed capacity in MW from RES

	Year
RES
	2005
	2006
	2007
	2008

	Wind
	576.09
	749.27
	853.62
	997.56

	Biomass
	20.54
	37.58
	37.57
	39.40

	Hydroelectric
	48.16
	73.68
	95.5
	150.88

	Photovoltaic
	0.51
	0.68
	0.74
	10.49

	Total
	645.30
	861.21
	987.43
	1198.33


The use of renewable energy sources is increasing for the generation of electricity. The most common RES in Greece is wind power, although due to its geographical position, the country also has potential for the development of installations producing solar energy and hydropower. Between 2005 and 2008 there has been a relative growth of renewable energy sources overall of around 46.5%, while with regard to photovoltaic systems the installed capacity rose from 0.51 MW in 2005 to 0.68 MW (+25%)  in 2006 and 0.74 MW (+8%) in 2007. However, the biggest increase was seen in 2008, with an installed photovoltaic capacity of 10.49 MW (+92.9%). This indicates that Greece is responding positively to the potential afforded by RES. 

 Results of the Completion of PPC’s Strategic Plan vis-à-vis the Environment 

The successful completion of PPC’s strategic plan will result in the significant mitigation of the impacts on the environment from the generation of electrical energy in Greece, while at the same time maintaining an even mix of fuels in the energy balance. For the year 2015, with the replacement of old production plants and the operation of new, modern power stations (fuelled by lignite, coal, natural gas and hydropower) and the increased penetration of renewable energy sources for the production of 1 KWh in the transmission grid system, emissions into the environment will be much lower than present levels.   
Table 6. The PPC’s targets for the percentage reduction of emissions produced for the production of 1 KWh 

	Emissions
	2006
	2015
	Percent

Change

	Kg CO2
	1,2
	0,9
	-25%

	g SO2
	8,3
	0,7
	-91%

	g NOX
	1,7
	1,1
	-39%

	g PM
	0,7
	0,3
	-56%








At the same time, the completion of the strategy
will contribute significantly toward the fulfillment of obligations undertaken by Greece
, which require a massive reduction in emissions by 2020, as well as the commitments undertaken by the country regarding climate change. 
Table 7. Relative changes in the reduction of CO 2 emission relating to the country’s sustainability
 (Forecasts for 2050)

	INDUSTRY
	Emissions : million tons of CO2
	Emissions in 2050 relative to 1990

	
	1990
	2005
	2050
	

	Supply of electrical energy
	43
	58
	3
	-93%

	Total
	109
	139
	36
	-67%


5. Kyoto Protocol and the targets that must be met
Under the Kyoto Protocol, as noted above
, the developed countries are required to take measures to reduce their greenhouse gas emissions. This is in line with the agreement that industrialized countries are primarily responsible for the greenhouse effect and must therefore take the first step to reduce the various gases. 

The European Union undertook the commitment in Kyoto to have reduced its greenhouse gas emissions by 8% in 2010 relative to 1990 levels. In the framework of allocating responsibility among the EU member states, Greece successfully pressed to be allowed to increase its emissions by 25% up to 2012 (again relative to 1990 levels).  According to  European Environment Agency Technical report No 4/2009,Greece show a 24,9%  increase in greenhouse gases in 2007 relative to 1990 emission levels.
In the case of Greece, the target set under the provisions of the Kyoto Protocol is for a 25% increase in emissions of the six greenhouse gases during the period 2008-2012 relative to 1990 levels (the base year for HFC, PFC and SF6, is 1995). Although this target allows an increase – in contrast with the majority of member states, which are required to reduce emissions (Table 8) – it is still difficult to attain given that the upward trend of emissions is leading to an even greater increase.
Table 8. Greenhouse gas emissions for the period 2008-2012 relative to base year 1990; commitments undertaken by the EU member states to reduce emissions.

	Austria
	-13 %

	Belgium
	-7.5 %

	Denmark
	-21 %

	Finland
	0 %

	France
	0 %

	Germany
	-21 %

	Greece
	25 %

	Ireland
	13 %

	Italy
	-6.5 %

	Luxembourg
	-28 %

	Netherlands
	-6 %

	Portugal
	27 %

	Spain
	15 %

	Sweden
	4 %

	United Kingdom
	-12.5 %

	Kyoto target for ΕU-15
	-8 %

	Kyoto target for ΕU-10
	-22.6 %

	Kyoto target for ΕU-25
	-10.8 %


Greece is bound by the target set in Directive 2001/77/EC
 to achieve a 20.1% rate of participation of renewable energy sources (RES) in electricity generation up to 2010. At the present time, Greece has fallen far behind this European target.  

It emerges from the above that it will be difficult for Greece to achieve the targets set by the Kyoto Protocol. Despite this, certain assumptions are made in this paper aimed at attaining the Kyoto objectives. Specifically, the 8% reduction in carbon dioxide for the year 2005 will eventually lead to the need to replace lignite with photovoltaic systems for the production of electricity. 
6.  Calculating the Reduction of Lignite and its Replacement with PV systems 

In order to achieve the emissions target for 2012, it is clear that a reduction of around 8% must be achieved, particularly in the case of carbon dioxide, which is the main factor responsible for the greenhouse effect. The 2005 NAMEA table for Greece will be used to calculate the size of the reduction of the lignite used in electricity production.  
The lignite produced by PPC’s mines in 2005 totaled 67.2 million tons (Mtn).
Figure 2. Annual production of lignite 1998-2005
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Lignite deposits
 in Greece are expected to last for the next 40 years, i.e. there are 6.7 billion tons (Gtn), of which only 3.3 billion tons (Gtn) can be used for the production of electricity. The annual production of lignite after the Kyoto Protocol rose by 20% to reach an average of 70 million tons annually. The combustion of lignite in 2005 resulted in the production of a total of 43,040 kton of carbon dioxide (CO2).

Table 9 shows the installed capacity and corresponding production of electricity for the year 2005. It can be seen that plants producing electricity from the combustion of lignite account for the highest percentage of installed capacity (44.5%), around 4,900 MW, which produces 29,210 GWh of electricity. These are followed by hydroelectric plants, which produce 4,799 GWh of electricity, oil-powered plants with 2,004 MW and those operating on natural gas with 1,107 MW of installed capacity, accounting for 15.7% and 8.2% of total electricity production respectively. Lastly, it should be noted that the total installed capacity of RES in 2005 was just 27 MW, which produces 56 GWh of electricity and accounts for 0.1% of total electricity generation. .
Table 9. Installed capacity and generation of electricity for the year 2005

	Energy sources
	Installed Capacity (MW)
	%
	Electricity Generation (GWh)
	%

	Lignite
	4,900
	44.5
	29,210
	65.2

	Oil
	2,004
	18.2
	7,020
	15.7

	Natural gas
	1,107
	10.1
	3,692
	8.2

	RES
	27
	0.2
	56
	0.1

	Hydroelectric
	2,959
	27.0
	4,799
	10.8

	Total:
	10,997
	100.0
	44,777
	100.0


In Table 10, which forms part of the published NAMEA 2005 table (see appendix Table 12) for the Greek economy, it can be seen that 50,316.32 kton of CO2 resulted from the production of electrical energy in 2005.
Table 10. Emissions from the production of electricity, ΝΑΜΕΑ 2005
	     Emissions

  Industry
	CO2 (kton)
	CH4 (kton)
	N2O (kton)
	NOX (kton)
	CO (kton)

	40-41

electrical energy
	50,316.32
	0.36573
	6.707133
	85.19737
	48.71095


	Emissions


Industry
	NMVOC (kton)
	SO2 (kton)
	TSP
	PM10
	PM2.5
	NH3

	40-41

electrical energy
	13.18597
	379.4537
	19.97
	16.94
	10.97
	0.09


Table 12 (see appendix) shows that the highest percentage of total carbon dioxide emissions comes from the generation of electrical energy.
Of these
, 43,041 kton of CO2 are produced by the generation of electricity using lignite as its energy source.

According to the targets that must be achieved (Kyoto target for ΕU-15), we assumed that Greece must reduce its carbon dioxide emissions by 8%. This calculation will be made using the NAMEA table. It should be noted that the intention is for the reduction in carbon dioxide emissions to be achieved from a decrease in the amount of lignite used to produce electricity by replacing it with photovoltaic systems.
Table 11 specifies the amount of lignite that would have to be replaced by photovoltaic systems in 2005. 
Table 11. Installed capacity, electricity generation and emissions per specific quantity of lignite
	Year
	CO2 emissions
(Kton)
	Installed capacity (MW)
	Net electricity generation (GWh)
	Amount of lignite
(million tons)

	2004
	43,814.95
	5,528.00
	32,552.00
	69.9

	2005
	43,041.00
	5,430.35
	31,977.00
	67.3

	2005

after the reduction
	39,597.72
	4,995.92
	29,418.83
	61.92

	Size of reduction
	3,443.28

(8%)
	434.43


	2,558.17


	5.38




According to Table 11, in 2004 the installed capacity was 5,528.00 MW, from which a total of 32,552 GWh of electrical energy was produced from the combustion of approximately 70 million tons of lignite. The emissions of carbon dioxide from the combustion of lignite used to generate electricity totaled 43,814.95 Kton. 

For the year 2005, on the basis of data published by the PPC, the installed capacity was 5,430.35 MW, from which a total of 31,977.00 GWh of electrical energy was produced from the combustion of 67.3 million tons of lignite. The corresponding emissions of carbon dioxide totaled 43,041.00 Kton. We then assumed an 8% reduction of the figures for 2005, as shown in Table 9. 

Therefore, for 2005 there must be an 8% reduction of emissions, i.e. they must be decreased to 39,597.72 Kton of carbon dioxide. So, in order to achieve this 8% reduction of emissions, there must be a reduction of 2,558.17 GWh in net electricity generation relative to initial 2005 levels. In view of the above, the installed capacity must be reduced to 4,995.92 MW and the total amount of lignite used will decrease significantly to 61.92 million tons relative to 2005 when the corresponding amount was 67.3 million tons.

However, demand for electricity is assumed to rise or at least remain unchanged relative to 2005 levels. Consequently, this reduction in net electricity generation, which will result from the decrease in the amount of lignite used, will have to be made up by electricity generated from the installation of photovoltaic systems. According to Table 11, it was calculated that the amount of electrical energy which must be generated by photovoltaic systems technology is equal to the size of the reduction of electricity generation from the combustion of lignite, which is 2,558.17 GWh. This amount of energy requires, according to our calculations, the installation of approximately 1,967.8 GW of photovoltaic technology.

6.1. Results based on the 2005 NAMEA table
Table 12 Appendix shows emissions per economic industry. As can be seen in the case of the electricity generation industry, the main factor responsible for air pollution is carbon dioxide (CO2). According to the 2005 ΝΑΜΕΑ table, the amount of CO2 for 2005 was 50,316.32 kton.

We assumed that in order for Greece to achieve the target set by the Kyoto Protocol, it must reduce its carbon dioxide emissions by 8%. Consequently, CO2 emissions for the electrical energy industry after the 8% reduction are 46,291.01 kton (Table 13).

The change in emissions of carbon dioxide measured in physical units results in a change in the direct coefficients of intensity of air emissions (akj) as well as in the physical amount of emissions of the GWP group that is symbolized by (Ekj) and relates to climate change and the greenhouse effect. 
As can be seen from the results of the calculation of the direct coefficient (akj) [in Tables 14, 15], electricity generation is the industry that is primarily responsible for global warming. The direct coefficient of intensity for the GWP group of the electrical energy industry is 11,4994699, while the emissions caused by the generation of electricity total 52,403.21 kton. 
Following the assumption of an 8% reduction in emissions of carbon dioxide (CO2), we get new values for the direct coefficients and the emissions per category of air pollution. That is, the direct coefficient of intensity for the GWP group of the electrical energy industry becomes 10.61615, while the emissions caused by the generation of electricity total 48,377.9060 kton.

As for the air pollution categories ACID and TOFP, the data remained unchanged since the change stemming from the reduction of carbon dioxide does not affect them.

In Tables 16 and 17 below, the total environmental impacts are calculated according to relationship 5 (see p.6), as well as the elasticity of emission intensity relative to production
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According to the Table 15, it can be seen that a change in emissions of carbon dioxide from electricity generation can cause changes in the direct coefficients of intensity and, by extension, in the total coefficients (Table 17). 

Following the change in emissions of carbon dioxide by 8%, the electrical energy industry has a smaller effect on all the other sectors of the economy. The total environmental impacts (direct and indirect) for the electrical energy industry on the industry its self were reduced from 12.3722 (see Table 16) to 11.42191 (see Table 17).
At the same time, reductions can be seen in the data on the elasticity of emission intensity relative to production 
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and final demand 
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for the total electrical energy industry changes from 12.47577 to 11.5254 and 
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 from 17.19056 to 15.87008.
Lastly, the direct and indirect emission intensity per unit of final demand categories is computed. Where εd is the industry’s extent of each emission factor intensity on each final demand component of the Greek economy for the year 2005. 
The results we obtain from Tables 18 and 19 below show that the direct and indirect emissions intensity per unit of total final demand for the electrical energy industry initially is 0,516342, whilst with the assumption of an 8% reduction in carbon dioxide emissions, this coefficient fell to 0.47667993.

Household final consumption is the most important category of final demand for the electrical energy industry, since it contributes the highest percentage. Thus, the per unit change in household final consumption initially caused 0.38172745 direct and indirect emissions for the electrical energy industry, whilst after the 8% reduction in carbon dioxide emissions this coefficient fell to 0.35240541.

7. Conclusions
In this paper we made calculations that relate to Greece. If the country is to avoid the imposition of sanctions due to its failure to achieve the targets set in the Kyoto Protocol, it must reduce by 8% its carbon dioxide emissions, which are responsible for the greenhouse effect. 

On the basis of data drawn from the PPC’s operational program, we made certain calculations to reduce carbon dioxide emissions to 39,597.72 kton. The combustion of lignite for the generation of electricity (8%) must be followed by a reduction in net electricity generation of 2,558.17 GWh relative to 2005 levels. Installed capacity must be reduced to 4,995.92 MW and the total amount of lignite used must be significantly reduced to 61.92 million tons relative to 2005 when the corresponding amount was 67.3 million tons. Lastly, demand for electricity is assumed to rise or at least remain unchanged relative to 2005 levels. Consequently, this reduction in net electricity generation, which will result from the decrease in the amount of lignite used, will have to be made up by electricity generated from the installation of photovoltaic systems. It was calculated that the amount of electrical energy which must be generated by photovoltaic systems technology is equal to the size of the reduction of electricity generation from the combustion of lignite, which is 2,558.17 GWh. This amount of energy requires, according to our calculations, the installation of approximately 1,967.8 GW of photovoltaic technology.

According to the 2005 ΝΑΜΕΑ table, the main factor responsible for air pollution is carbon dioxide (CO2) and its amount for the electrical energy industry was 50,316.32 kton. CO2 emissions for the electrical energy industry after the 8% reduction are 46,291.01 kton. This change in turn results in a change in the direct coefficients of intensity of the GWP group which had initially been estimated at 11.4994699, while after our assumption this figure fell to 10.61615. The change in the direct coefficients of air emission intensity results in a change in the data of the direct and indirect impacts and, by extension, the elasticity of emission intensity relative to production and final demand. 

Thus, the total environmental impacts (direct and indirect) for the electrical energy industry were reduced from 12.3722 to 11.42191, while the elasticity of emission intensity relative to production for the electrical energy industry fell from 12.47577 to 11.5254 and the elasticity of emission intensity relative to final demand changed from 17.19056 to 15.87008. 

Lastly, the direct and indirect emission intensity per unit of final demand categories is computed. The change in the total final demand per unit for the electrical energy industry initially caused 0.516342 direct and indirect emissions, whilst after our assumption (of an 8% reduction in carbon dioxide emissions) this coefficient fell to 0.47667993.
Household final consumption is the most important category of final demand for the electrical energy industry, since it contributes the highest percentage. Thus, the per unit change in household final consumption initially caused 0.38172745 direct and indirect emissions for the electrical energy industry, whilst after the 8% reduction in carbon dioxide emissions this coefficient fell to 0.35240541.
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APPENDIX
Table 12. Environmental Table of Greek Economy for year 2005 (Excerpt from NAMEA)
	 
	 
	 
	 

	 
	Emissions 
	 
	 

	 
	CO2
	CH4
	N2O

	01 & 02
	1866,397085
	165,417987
	27,897932

	5
	248,816963
	0,110313
	0,305598

	10,11&12 / 13-14
	118,55163
	68,33572276
	0

	15-16
	900,352468
	0,14605
	0,227

	17-19
	110,5853169
	0
	0

	20A
	22,610398
	0
	0

	21-22
	275,775378
	0,00873
	0,04139

	23
	3463,52258
	6,99085
	0,40753

	24-25
	2008,96659
	0,446644088
	0,09507

	26
	10606,97498
	0,3831
	0,69326

	27
	2359,153427
	0,442726158
	1,162779496

	28
	926,8063255
	0,156717224
	0,065508704

	29-36
	2764,632923
	0,470151672
	0,4094294

	37
	184,3088615
	0,117537918
	0,012282882

	40-41
	50316,31919
	0,36573
	6,707133225

	45
	285,6787353
	0
	0

	50-52
	451,5567107
	0,019589653
	0,0081325

	55
	245,9592425
	0,078358612
	0

	60-64
	4432,628119
	0,685637855
	0,14303

	65-67
	27,64632923
	0
	0

	70-74
	61,061599
	0
	0

	75&90
	184,162917
	137,7884035
	1,2096375

	80-84
	243,1223315
	0,039179306
	0

	85
	184,3088615
	0,039179306
	0

	91
	183,184797
	0
	0

	92, 93, 95 & 99
	63,2026565
	0
	0

	households
	9618,14152
	9,75061
	1,557227874

	 
	 
	 
	 

	total
	92154,42793
	391,7932181
	40,94294158


Table 12 (continued)
	CLRTAP NFR02 / IPCC
	 

	 
	 
	 
	 
	 

	NOX kT 
	CO kT
	NMVOC kT
	SO2 kT
	TSP

	47,84901235
	52,98298299
	31,18304525
	1,1125
	11,434

	4,46686075
	18,99
	2,445
	0,45
	0,966

	5,288763128
	10,01944229
	16,35773459
	3,91513248
	3,02

	2,95737
	15,51094581
	13,9689
	2,1750736
	0,155641

	1,572334984
	13,51094581
	9,907298948
	0,00372
	0,115039

	0,17737
	2,510945807
	5,559491496
	0,00372
	0,060903

	0,60737
	6,570945807
	5,70204256
	3,20372
	6,62

	9,326805246
	14,13048125
	18,95929151
	31,32105984
	0,23

	5,370596017
	7,98679375
	5,808955858
	15,44302256
	1,12

	35,19886271
	11,64969581
	2,90356
	17,45496564
	4,78

	4,29737
	23,31094581
	1,96007713
	24,469578
	5,19

	0,17737
	0,510945807
	1,9979
	5,49206084
	0,304515

	0,566540456
	1,859472603
	4,918011708
	20,55444552
	0,162408

	0,142939544
	0,184310625
	0,071275532
	0,10875368
	0,006767

	85,19737
	48,71094581
	13,18597342
	379,45372
	19,97

	11,61383795
	11,74195626
	38,91644047
	0,5286
	2,7068

	2,787321108
	16,4650825
	12,60453
	0,11956
	0,0735

	2,715851336
	5,751179215
	3,2227
	0,4543
	0,294

	74,97179083
	53,69582875
	22,13105269
	30,3506
	2,07

	0,857637264
	4,91495
	1,42551064
	0,00372
	0

	0,22437
	1,10586375
	1,06913298
	0,09322
	0,0735

	8,77225
	9,791425276
	5,36295
	0,4492
	1,2905

	2,14409316
	6,02081375
	2,68162755
	0,54580948
	0,257354

	1,922751276
	5,639659378
	2,67283245
	0,16313052
	0,257146

	0,17867443
	0,12287375
	0
	0
	0,2205

	1,65063
	1,84310625
	6,75353
	0
	0,0735

	46,31273387
	268,8362149
	124,6088031
	5,898799603
	6,21792562

	 
	 
	 
	 
	 

	357,3488764
	614,3687537
	356,3776678
	543,7684118
	67,66999862


Table 12 (continued)
	 
	 
	 

	 
	 
	 

	PM10
	PM2.5
	NH3

	4,252
	2,42
	46,207

	0,918
	0,87
	0,003

	2,05
	0,14
	0

	0,109434
	0,074704
	0

	0,080886
	0,055216
	0

	0,042822
	0,029232
	0

	2,2
	0,7
	0

	0,22
	0,18
	0

	0,74
	0,45
	0,46

	4,52
	3,99
	0

	2,75
	0,72
	0

	0,21411
	0,14616
	0

	0,114192
	0,077952
	0

	0,004758
	0,003248
	0

	16,94
	10,97
	0,09

	1,9032
	1,2992
	0

	0,0445
	0,0315
	0,0175

	0,178
	0,126
	0,07

	1,97
	1,85
	0,02

	0
	0
	0

	0,0445
	0,0315
	0,0175

	0,9935
	0,7345
	0,0525

	0,16876
	0,12306
	0,051805

	0,14274
	0,09744
	0,070695

	0,1335
	0,0945
	0,0525

	0,0445
	0,0315
	0,0175

	6,800599884
	7,23428664
	0

	 
	 
	 

	47,58000188
	32,47999864
	47,13


Table 13. Pollution emissions by industry after the 8%  reduction in the year 2005
	
	CO2
	CH4
	N2O
	NOX kT
	CO kT
	NMVOC kT
	SO2 kT
	TSP
	PM10
	PM2.5
	NH3

	01 & 02
	1.866,40
	165,42
	27,90
	47,85
	52,98
	31,18
	1,11
	11,43
	4,25
	2,42
	46,21

	5
	248,82
	0,11
	0,31
	4,47
	18,99
	2,45
	0,45
	0,97
	0,92
	0,87
	0,00

	10,11&12 / 13-14
	118,55
	68,34
	0,00
	5,29
	10,02
	16,36
	3,92
	3,02
	2,05
	0,14
	0,00

	15-16
	900,35
	0,15
	0,23
	2,96
	15,51
	13,97
	2,18
	0,16
	0,11
	0,07
	0,00

	17-19
	110,59
	0,00
	0,00
	1,57
	13,51
	9,91
	0,00
	0,12
	0,08
	0,06
	0,00

	20A
	22,61
	0,00
	0,00
	0,18
	2,51
	5,56
	0,00
	0,06
	0,04
	0,03
	0,00

	21-22
	275,78
	0,01
	0,04
	0,61
	6,57
	5,70
	3,20
	6,62
	2,20
	0,70
	0,00

	23
	3.463,52
	6,99
	0,41
	9,33
	14,13
	18,96
	31,32
	0,23
	0,22
	0,18
	0,00

	24-25
	2.008,97
	0,45
	0,10
	5,37
	7,99
	5,81
	15,44
	1,12
	0,74
	0,45
	0,46

	26
	10.606,97
	0,38
	0,69
	35,20
	11,65
	2,90
	17,45
	4,78
	4,52
	3,99
	0,00

	27
	2.359,15
	0,44
	1,16
	4,30
	23,31
	1,96
	24,47
	5,19
	2,75
	0,72
	0,00

	28
	926,81
	0,16
	0,07
	0,18
	0,51
	2,00
	5,49
	0,30
	0,21
	0,15
	0,00

	29-36
	2.764,63
	0,47
	0,41
	0,57
	1,86
	4,92
	20,55
	0,16
	0,11
	0,08
	0,00

	37
	184,31
	0,12
	0,01
	0,14
	0,18
	0,07
	0,11
	0,01
	0,00
	0,00
	0,00

	40-41
	46.291,01
	0,37
	6,71
	85,20
	48,71
	13,19
	379,45
	19,97
	16,94
	10,97
	0,09

	45
	285,68
	0,00
	0,00
	11,61
	11,74
	38,92
	0,53
	2,71
	1,90
	1,30
	0,00

	50-52
	451,56
	0,02
	0,01
	2,79
	16,47
	12,60
	0,12
	0,07
	0,04
	0,03
	0,02

	55
	245,96
	0,08
	0,00
	2,72
	5,75
	3,22
	0,45
	0,29
	0,18
	0,13
	0,07

	60-64
	4.432,63
	0,69
	0,14
	74,97
	53,70
	22,13
	30,35
	2,07
	1,97
	1,85
	0,02

	65-67
	27,65
	0,00
	0,00
	0,86
	4,91
	1,43
	0,00
	0,00
	0,00
	0,00
	0,00

	70-74
	61,06
	0,00
	0,00
	0,22
	1,11
	1,07
	0,09
	0,07
	0,04
	0,03
	0,02

	75&90
	184,16
	137,79
	1,21
	8,77
	9,79
	5,36
	0,45
	1,29
	0,99
	0,73
	0,05

	80-84
	243,12
	0,04
	0,00
	2,14
	6,02
	2,68
	0,55
	0,26
	0,17
	0,12
	0,05

	85
	184,31
	0,04
	0,00
	1,92
	5,64
	2,67
	0,16
	0,26
	0,14
	0,10
	0,07

	91
	183,18
	0,00
	0,00
	0,18
	0,12
	0,00
	0,00
	0,22
	0,13
	0,09
	0,05

	92, 93, 95 & 99
	63,20
	0,00
	0,00
	1,65
	1,84
	6,75
	0,00
	0,07
	0,04
	0,03
	0,02

	households
	9.618,14
	9,75
	1,56
	46,31
	268,84
	124,61
	5,90
	6,22
	6,80
	7,23
	0,00

	total
	88.129,12
	391,79
	40,94
	357,35
	614,37
	356,38
	543,77
	67,67
	47,58
	32,48
	47,13


Table 14.Quantity of emissions by category of environmental pressure variables and Direct coefficients of intensity of Air Emissions.
	
	Ekj
	akj

	
	GWP
	ACID
	TOFP
	GWP
	ACID
	TOFP

	01 & 02
	13.988,533732
	122,4001086
	97,7028203
	1,1808172
	0,0103322
	0,0082474

	5
	345,8689160
	3,5825025
	9,9850145
	0,2855584
	0,0029578
	0,0082439

	10,11&12 / 13-14
	1.553,6018080
	7,6172667
	24,8688644
	1,3338076
	0,0065396
	0,0213506

	15-16
	973,7895180
	4,2452326
	19,2851401
	0,0633895
	0,0002763
	0,0012554

	17-19
	110,5853169
	1,1043545
	13,3117517
	0,0245231
	0,0002449
	0,0029520

	20A
	22,6103980
	0,1278790
	6,0520869
	0,0278913
	0,0001577
	0,0074656

	21-22
	288,7896080
	3,6288790
	7,1659602
	0,0915017
	0,0011498
	0,0022705

	23
	3.736,664730
	37,8498235
	31,9902187
	0,5511816
	0,0055831
	0,0047188

	24-25
	2.047,817816
	20,0764398
	13,2458833
	0,4999149
	0,0049011
	0,0032336

	26
	10.829,93067
	42,0941695
	47,1330024
	3,6790211
	0,0142998
	0,0160115

	27
	2.728,912320
	27,4777370
	9,7732707
	0,6306036
	0,0063496
	0,0022584

	28
	950,4050854
	5,6162198
	2,2726895
	0,3603822
	0,0021296
	0,0008618

	29-36
	2.901,429221
	20,9510238
	5,8203152
	0,4390449
	0,0031703
	0,0008807

	37
	190,5848512
	0,2088114
	0,2675815
	0,2665351
	0,0002920
	0,0003742

	40-41
	52.403,21081
	439,262879
	122,490089
	11,4994699
	0,0963928
	0,0268795

	45
	285,6787353
	8,6582866
	54,3769380
	0,0110355
	0,0003345
	0,0021005

	50-52
	454,4891684
	2,1039348
	17,8164951
	0,0124182
	0,0000575
	0,0004868

	55
	247,6047734
	2,4883959
	7,1697654
	0,0110619
	0,0001112
	0,0003203

	60-64
	4.491,365814
	82,8688536
	119,512777
	0,2107946
	0,0038893
	0,0056091

	65-67
	27,6463292
	0,6040661
	3,0124726
	0,0024924
	0,0000545
	0,0002716

	70-74
	61,0615990
	0,2835290
	1,4645094
	0,0020998
	0,0000097
	0,0000504

	75&90
	3.452,707015
	6,6895250
	19,0711894
	0,1836009
	0,0003557
	0,0010141

	80-84
	243,9450969
	2,1451042
	5,9602592
	0,0280358
	0,0002465
	0,0006850

	85
	185,1316269
	1,6433769
	5,6395000
	0,0147121
	0,0001306
	0,0004482

	91
	183,1847970
	0,2248221
	0,2314989
	0,0214303
	0,0000263
	0,0000271

	92, 93, 95 & 99
	63,2026565
	1,1886910
	8,9700403
	0,0782878
	0,0014724
	0,0111110

	households
	10.305,64497
	38,3177133
	210,818830
	0,0386675
	0,0001438
	0,0007910


Table 15. Quantity of emissions by category of environmental pressure variables and Direct coefficients of intensity of Air Emissions after the 8% reduction .
	
	Ekj
	akj

	
	GWP
	ACID
	TOFP
	GWP
	ACID
	TOFP

	01 & 02
	13.988,53373
	122,4001086
	97,7028203
	1,1808172
	0,0103322
	0,0082474

	5
	345,8689160
	3,5825025
	9,9850145
	0,2855584
	0,0029578
	0,0082439

	10,11&12 / 13-14
	1.553,601808
	7,6172667
	24,8688644
	1,3338076
	0,0065396
	0,0213506

	15-16
	973,7895180
	4,2452326
	19,2851401
	0,0633895
	0,0002763
	0,0012554

	17-19
	110,5853169
	1,1043545
	13,3117517
	0,0245231
	0,0002449
	0,0029520

	20A
	22,6103980
	0,1278790
	6,0520869
	0,0278913
	0,0001577
	0,0074656

	21-22
	288,7896080
	3,6288790
	7,1659602
	0,0915017
	0,0011498
	0,0022705

	23
	3.736,664730
	37,8498235
	31,9902187
	0,5511816
	0,0055831
	0,0047188

	24-25
	2.047,817816
	20,0764398
	13,2458833
	0,4999149
	0,0049011
	0,0032336

	26
	10.829,93067
	42,0941695
	47,1330024
	3,6790211
	0,0142998
	0,0160115

	27
	2.728,912320
	27,4777370
	9,7732707
	0,6306036
	0,0063496
	0,0022584

	28
	950,4050854
	5,6162198
	2,2726895
	0,3603822
	0,0021296
	0,0008618

	29-36
	2.901,429222
	20,9510238
	5,8203152
	0,4390449
	0,0031703
	0,0008807

	37
	190,5848512
	0,2088114
	0,2675815
	0,2665351
	0,0002920
	0,0003742

	40-41
	48.377,90603
	439,2628790
	122,4900891
	10,6161486
	0,0963928
	0,0268795

	45
	285,6787353
	8,6582866
	54,3769380
	0,0110355
	0,0003345
	0,0021005

	50-52
	454,4891684
	2,1039348
	17,8164951
	0,0124182
	0,0000575
	0,0004868

	55
	247,6047734
	2,4883959
	7,1697654
	0,0110619
	0,0001112
	0,0003203

	60-64
	4.491,365814
	82,8688536
	119,5127776
	0,2107946
	0,0038893
	0,0056091

	65-67
	27,6463292
	0,6040661
	3,0124726
	0,0024924
	0,0000545
	0,0002716

	70-74
	61,0615990
	0,2835290
	1,4645094
	0,0020998
	0,0000097
	0,0000504

	75&90
	3.452,707015
	6,6895250
	19,0711894
	0,1836009
	0,0003557
	0,0010141

	80-84
	243,9450969
	2,1451042
	5,9602592
	0,0280358
	0,0002465
	0,0006850

	85
	185,1316269
	1,6433769
	5,6395000
	0,0147121
	0,0001306
	0,0004482

	91
	183,1847970
	0,2248221
	0,2314989
	0,0214303
	0,0000263
	0,0000271

	92, 93, 95 & 99
	63,2026565
	1,1886910
	8,9700403
	0,0782878
	0,0014724
	0,0111110

	households
	10.305,64498
	38,3177133
	210,8188306
	0,0386675
	0,0001438
	0,0007910


Table 16. Total coefficients (Direct and Indirect) of Air Emissions. The elasticity of emission intensity with respect to final consumption 
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and elasticity of  emissions intensity with respect to production. 
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	01 & 02
	5
	10,11& 12 / 13-14
	          15-16
	17-19
	20A
	21-22
	23

	01 & 02
	1,320626
	0,008384
	0,000708
	0,493936
	0,10025138
	0,045816
	0,00307012
	0,0005904

	5
	2,86E-05
	0,246465
	0
	0,000371
	0
	2,86E-05
	0
	0

	10,11&12 / 13-14
	0,00987
	0,00907
	0,251956
	0,006402
	0,00520185
	0,005735
	0,00440156
	0,1239107

	          15-16
	0,002402
	0,000488
	6,34E-05
	0,057856
	0,00046274
	0,000133
	0,00015213
	4,43726E-05

	17-19
	1,23E-05
	0,000181
	4,9E-06
	9,81E-06
	0,01651877
	2,21E-05
	3,188E-05
	4,90462E-06

	20A
	5,58E-06
	7,81E-05
	8,37E-06
	2,79E-05
	8,3674E-06
	0,021761
	5,57826E-06
	5,57826E-06

	21-22
	0,000238
	0,000339
	4,58E-05
	0,001693
	0,00204964
	0,001976
	0,07775811
	7,32013E-05

	23
	0,028937
	0,030425
	0,005732
	0,017472
	0,01240159
	0,015102
	0,01135434
	0,4202208

	 24-25
	0,013598
	0,0009
	0,00105
	0,008149
	0,01379765
	0,015297
	0,01084815
	0,0015997

	              26
	0,002575
	0,000736
	0,001472
	0,002943
	0,00367902
	0,003679
	0,00220741
	0,0018395

	27
	0,001387
	0,000441
	0,001324
	0,004288
	0,00201793
	0,004036
	0,00428810
	0,0011350

	28
	0,000973
	0,000216
	0,001009
	0,005838
	0,00126134
	0,006739
	0,00432458
	0,0006126

	           29-36
	0,000615
	0,00202
	0,001449
	0,000702
	0,00136104
	0,001405
	0,00105370
	0,0010098

	37
	8E-05
	5,33E-05
	8E-05
	0,000187
	0,00013327
	0,000213
	0,00141263
	7,99605E-05

	40-41
	0,265638
	0,031049
	0,128794
	0,196641
	0,34153426
	0,265638
	0,22308971
	0,1460432

	45
	8,06E-05
	1,1E-05
	2,21E-05
	5,96E-05
	6,7317E-05
	5,63E-05
	3,97278E-05
	1,98639E-05

	50-52
	0,000828
	0,00041
	0,000148
	0,001227
	0,00126541
	0,001174
	0,00091025
	0,0002384

	             55
	3,32E-06
	8,85E-06
	2,21E-06
	6,64E-06
	9,9557E-06
	2,54E-05
	1,21681E-05
	7,74333E-06

	          60-64
	0,002234
	0,010582
	0,001033
	0,003879
	0,00693514
	0,004637
	0,00442668
	0,0010539

	65-67
	2,42E-05
	4,69E-05
	1,35E-05
	7,43E-05
	0,00013284
	0,000131
	7,527E-05
	3,58903E-05

	70-74
	2,81E-05
	2,33E-05
	3,86E-05
	9,83E-05
	0,00020998
	8,59E-05
	0,00011170
	3,4646E-05

	75&90
	0
	0
	0
	0
	0
	0
	0
	0

	80-84
	2,8E-06
	2,8E-06
	2,8E-06
	5,61E-06
	3,6447E-05
	5,61E-06
	8,41074E-06
	2,80358E-06

	85
	1,03E-05
	0
	0
	4,41E-06
	1,4712E-06
	1,47E-06
	2,94242E-06
	0

	91
	3E-05
	3,21E-05
	1,71E-05
	5,57E-05
	8,1435E-05
	0,000114
	0,00020787
	2,57163E-05

	92, 93, 95 & 99
	0
	0
	0
	0
	0
	0
	0
	0

	
[image: image20.wmf]p

j

e



	1,650228
	0,341962
	0,394974
	0,801926
	0,50941884
	0,393812
	0,349793101
	0,69858914


Table 16 (continued)
	
	24-25
	              26
	27
	28
	           29-36
	37
	40-41

	01 & 02
	0,0060222
	0,00106274
	0,002007
	0,0011808
	0,00106274
	0,010509
	0,000472

	5
	0
	0
	0
	2,856E-05
	0
	0
	0

	10,11&12 / 13-14
	0,0042682
	0,03001067
	0,014405
	0,0054686
	0,00133381
	0,003335
	0,052819

	          15-16
	0,0001521
	3,1695E-05
	3,17E-05
	3,169E-05
	1,2678E-05
	0,000197
	2,54E-05

	17-19
	1,717E-05
	1,2262E-05
	9,81E-06
	2,207E-05
	1,7166E-05
	2,94E-05
	4,9E-06

	20A
	5,578E-06
	3,6259E-05
	1,67E-05
	2,789E-05
	0,00013667
	8,37E-06
	8,37E-06

	21-22
	0,0014
	0,00107057
	0,000677
	0,0005124
	0,00028366
	0,007631
	0,00011

	23
	0,0068347
	0,0264016
	0,015543
	0,0083228
	0,00264567
	0,00711
	0,038362

	 24-25
	0,2317605
	0,00369937
	0,0027
	0,0045992
	0,00229961
	0,009198
	0,00115

	              26
	0,003679
	3,07639743
	0,030168
	0,0158198
	0,00441483
	0,004415
	0,002943

	27
	0,0032791
	0,00372056
	0,561552
	0,1058153
	0,01532367
	0,010153
	0,001387

	28
	0,0028831
	0,00140549
	0,027353
	0,2951531
	0,00201814
	0,004721
	0,001189

	           29-36
	0,0005708
	0,00171228
	0,001361
	0,0026782
	0,13131834
	0,001185
	0,00202

	37
	0,0002399
	0,00895558
	0,013273
	0,0038648
	0,00306515
	0,22317
	0,000107

	40-41
	0,1989408
	0,5163262
	0,730216
	0,2840369
	0,06669693
	0,163292
	12,37228

	45
	3,09E-05
	3,6417E-05
	2,98E-05
	2,759E-05
	1,1035E-05
	2,65E-05
	8,83E-05

	50-52
	0,0004719
	0,00097855
	0,00082
	0,0007513
	0,00026575
	0,000699
	0,000679

	             55
	5,531E-06
	6,6371E-06
	6,64E-06
	2,102E-05
	2,2124E-06
	6,64E-06
	7,74E-06

	          60-64
	0,0024452
	0,00375214
	0,002487
	0,0032462
	0,00141232
	0,003541
	0,00196

	65-67
	5,06E-05
	0,00011714
	9,25E-05
	9,77E-05
	3,3398E-05
	5,61E-05
	3,17E-05

	70-74
	9,071E-05
	7,6431E-05
	7,1E-05
	6,278E-05
	2,8347E-05
	8,15E-05
	5,33E-05

	75&90
	0
	0
	0
	0
	0
	0
	0

	80-84
	8,411E-06
	8,4107E-06
	2,8E-06
	5,607E-06
	8,4107E-06
	5,61E-06
	2,8E-06

	85
	
	1,4712E-06
	0
	0
	0
	0
	0

	91
	4,715E-05
	7,7149E-05
	5,14E-05
	5,358E-05
	1,7144E-05
	0,000182
	6,43E-05

	92, 93, 95 & 99
	0
	0
	0
	0
	0
	0
	0
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	0,4632035
	3,67589705
	1,402876
	0,7318279
	0,23240766
	0,449553
	12,47577


Table 16 (continued)
	
	45
	50-52
	             55
	          60-64
	65-67
	70-74

	01 & 02
	0,002361634
	0,004133
	0,08289337
	0,004841351
	0,0009447
	0,0005904

	5
	0
	2,86E-05
	0,00593961
	8,56675E-05
	2,856E-05
	2,856E-05

	10,11&12 / 13-14
	0,00866975
	0,005068
	0,00386804
	0,010003557
	0,0042682
	0,0009337

	          15-16
	9,50842E-05
	0,000108
	0,00686508
	0,000500777
	6,339E-05
	4,437E-05

	17-19
	7,35693E-06
	2,7E-05
	1,9618E-05
	4,90462E-06
	1,717E-05
	2,452E-06

	20A
	0,000482519
	1,12E-05
	1,1157E-05
	5,57826E-06
	2,51E-05
	2,231E-05

	21-22
	0,000393457
	0,001116
	0,00088757
	0,000274505
	0,0013634
	0,0006222

	23
	0,01140946
	0,00915
	0,00937009
	0,032078771
	0,0122914
	0,0018189

	 24-25
	0,006848834
	0,006699
	0,00244958
	0,00199966
	0,0011498
	0,0010998

	              26
	0,296529099
	0,004047
	0,00662224
	0,002207413
	0,0055185
	0,0183951

	27
	0,045025094
	0,00164
	0,00107203
	0,000693664
	0,001009
	0,0022702

	28
	0,017947035
	0,000613
	0,00097303
	0,000288306
	0,0006847
	0,0014055

	           29-36
	0,004522163
	0,002942
	0,00065857
	0,002019607
	0,0009659
	0,0010098

	37
	0,002078974
	0,000213
	7,9961E-05
	7,99605E-05
	7,996E-05
	0,0001333

	40-41
	0,157542738
	0,098895
	0,24378876
	0,140293533
	0,1609926
	0,0321985

	45
	0,011073018
	0,000106
	8,718E-05
	5,73846E-05
	0,0001677
	0,0004624

	50-52
	0,000925156
	0,012967
	0,0009028
	0,000615943
	0,0002881
	0,0001825

	             55
	1,99114E-05
	2,43E-05
	0,01042142
	0,000147123
	4,978E-05
	2,323E-05

	          60-64
	0,003204079
	0,01933
	0,00678759
	0,202826605
	0,010076
	0,0014123

	65-67
	0,000100692
	8,4E-05
	3,8383E-05
	3,86319E-05
	0,0038697
	2,218E-05

	70-74
	7,16017E-05
	0,000213
	0,0001199
	8,21005E-05
	0,0002721
	0,0020292

	75&90
	0
	0
	0
	0
	0
	0

	80-84
	5,60716E-06
	5,61E-06
	2,8036E-06
	2,80358E-06
	7,57E-05
	2,243E-05

	85
	1,47121E-06
	1,47E-06
	1,4712E-06
	1,47121E-06
	2,354E-05
	1,471E-06

	91
	5,14327E-05
	0,000343
	0,00058933
	0,00032574
	0,0001907
	0,000345

	92, 93, 95 & 99
	0
	0
	0
	0
	0
	0
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	0,569366167
	0,167764
	0,38444958
	0,399475055
	0,2044156
	0,0650758


Table 16 (continued)
	
	75&90
	80-84
	85
	91
	92, 93, 95 & 99
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	01 & 02
	0,00803
	0,000354245
	0,006967
	0,00271588
	0
	2,10953

	5
	0,0002
	0
	0,000114
	8,5668E-05
	0
	0,253433

	10,11&12 / 13-14
	0,002934
	0,001333808
	0,002134
	0,00200071
	0
	0,569402

	          15-16
	0,00045
	2,53558E-05
	0,00052
	0,00015213
	0
	0,070907

	17-19
	4,9E-05
	0
	1,96E-05
	1,7166E-05
	0
	0,017063

	20A
	3,07E-05
	5,57826E-06
	8,37E-06
	2,7891E-05
	0
	0,02277

	21-22
	0,000412
	0,000347706
	0,000293
	0,00048496
	0
	0,102052

	23
	0,007386
	0,003472444
	0,005512
	0,00529134
	0
	0,744646

	 24-25
	0,0017
	0,001049821
	0,012948
	0,00169971
	0
	0,358289

	              26
	0,009198
	0,002207413
	0,00699
	0,00257531
	0
	3,511258

	27
	0,010846
	0,000441422
	0,001072
	0,00044142
	0
	0,78466

	28
	0,001982
	0,000180191
	0,000541
	0,00028831
	0
	0,3806

	           29-36
	0,017123
	0,000921994
	0,003337
	0,00065857
	0
	0,184618

	37
	0,00064
	5,3307E-05
	0,000133
	5,3307E-05
	0
	0,258459

	40-41
	0,144893
	0,075896501
	0,108095
	0,09774549
	0
	17,19056

	45
	0,000284
	7,17307E-05
	0,000105
	6,7317E-05
	0
	0,013088

	50-52
	0,000346
	9,81038E-05
	0,000266
	0,00020242
	0
	0,02766

	             55
	7,85E-05
	9,95571E-06
	1,99E-05
	0,00015487
	0
	0,011082

	          60-64
	0,006282
	0,001918231
	0,001686
	0,00366783
	0
	0,310817

	65-67
	3,69E-05
	8,4741E-06
	1,5E-05
	8,7233E-06
	0
	0,005235

	70-74
	0,000131
	7,62211E-05
	7,64E-05
	9,9738E-05
	0
	0,004266

	75&90
	0,183601
	0
	0
	0
	0
	0,183601

	80-84
	2,52E-05
	0,027071365
	2,8E-06
	2,8036E-06
	0
	0,027326

	85
	0,000162
	1,47121E-06
	0,014602
	0
	0
	0,014818

	91
	0,000116
	0,00016287
	0,000122
	0,02365689
	0
	0,026959

	92, 93, 95 & 99
	0
	0
	0
	0
	0,07828777
	0,078288
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	0,396935
	0,11570821
	0,165578
	0,14209846
	0,07828777
	27,26139


Table 17. Total coefficients (Direct and Indirect) of Air Emissions The elasticity of emission intensity with respect to final consumption 
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and elasticity of  emissions intensity with respect to production. 
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. After the 8% reduction.
	
	01 & 02
	5
	10,11&12 / 13-14
	  15-16
	17-19
	20A
	21-22
	23

	01 & 02
	1,32063
	0,00838
	0,00071
	0,49394
	0,10025
	0,04582
	0,00307
	0,00059

	5
	0,00003
	0,24647
	0,00000
	0,00037
	0,00000
	0,00003
	0,00000
	0,00000

	10,11&12 / 13-14
	0,00987
	0,00907
	0,25196
	0,00640
	0,00520
	0,00574
	0,00440
	0,12391

	          15-16
	0,00240
	0,00049
	0,00006
	0,05786
	0,00046
	0,00013
	0,00015
	0,00004

	17-19
	0,00001
	0,00018
	0,00000
	0,00001
	0,01652
	0,00002
	0,00003
	0,00000

	20A
	0,00001
	0,00008
	0,00001
	0,00003
	0,00001
	0,02176
	0,00001
	0,00001

	21-22
	0,00024
	0,00034
	0,00005
	0,00169
	0,00205
	0,00198
	0,07776
	0,00007

	23
	0,02894
	0,03043
	0,00573
	0,01747
	0,01240
	0,01510
	0,01135
	0,42022

	 24-25
	0,01360
	0,00090
	0,00105
	0,00815
	0,01380
	0,01530
	0,01085
	0,00160

	              26
	0,00258
	0,00074
	0,00147
	0,00294
	0,00368
	0,00368
	0,00221
	0,00184

	27
	0,00139
	0,00044
	0,00132
	0,00429
	0,00202
	0,00404
	0,00429
	0,00114

	28
	0,00097
	0,00022
	0,00101
	0,00584
	0,00126
	0,00674
	0,00432
	0,00061

	           29-36
	0,00061
	0,00202
	0,00145
	0,00070
	0,00136
	0,00140
	0,00105
	0,00101

	37
	0,00008
	0,00005
	0,00008
	0,00019
	0,00013
	0,00021
	0,00141
	0,00008

	40-41
	0,24523
	0,02866
	0,11890
	0,18154
	0,31530
	0,24523
	0,20595
	0,13483

	45
	0,00008
	0,00001
	0,00002
	0,00006
	0,00007
	0,00006
	0,00004
	0,00002

	50-52
	0,00083
	0,00041
	0,00015
	0,00123
	0,00127
	0,00117
	0,00091
	0,00024

	             55
	0,00000
	0,00001
	0,00000
	0,00001
	0,00001
	0,00003
	0,00001
	0,00001

	          60-64
	0,00223
	0,01058
	0,00103
	0,00388
	0,00694
	0,00464
	0,00443
	0,00105

	65-67
	0,00002
	0,00005
	0,00001
	0,00007
	0,00013
	0,00013
	0,00008
	0,00004

	70-74
	0,00003
	0,00002
	0,00004
	0,00010
	0,00021
	0,00009
	0,00011
	0,00003

	75&90
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000

	80-84
	0,00000
	0,00000
	0,00000
	0,00001
	0,00004
	0,00001
	0,00001
	0,00000

	85
	0,00001
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000

	91
	0,00003
	0,00003
	0,00002
	0,00006
	0,00008
	0,00011
	0,00021
	0,00003

	92, 93, 95 & 99
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
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	1,62982
	0,33958
	0,38508
	0,78682
	0,48318
	0,37341
	0,33266
	0,68737


Table 17. (continued)
	
	24-25
	              26
	27
	28
	           29-36
	37
	40-41

	01 & 02
	0,00602
	0,00106
	0,00201
	0,00118
	0,00106
	0,01051
	0,00047

	5
	0,00000
	0,00000
	0,00000
	0,00003
	0,00000
	0,00000
	0,00000

	10,11&12 / 13-14
	0,00427
	0,03001
	0,01441
	0,00547
	0,00133
	0,00333
	0,05282

	          15-16
	0,00015
	0,00003
	0,00003
	0,00003
	0,00001
	0,00020
	0,00003

	17-19
	0,00002
	0,00001
	0,00001
	0,00002
	0,00002
	0,00003
	0,00000

	20A
	0,00001
	0,00004
	0,00002
	0,00003
	0,00014
	0,00001
	0,00001

	21-22
	0,00140
	0,00107
	0,00068
	0,00051
	0,00028
	0,00763
	0,00011

	23
	0,00683
	0,02640
	0,01554
	0,00832
	0,00265
	0,00711
	0,03836

	 24-25
	0,23176
	0,00370
	0,00270
	0,00460
	0,00230
	0,00920
	0,00115

	              26
	0,00368
	3,07640
	0,03017
	0,01582
	0,00441
	0,00441
	0,00294

	27
	0,00328
	0,00372
	0,56155
	0,10582
	0,01532
	0,01015
	0,00139

	28
	0,00288
	0,00141
	0,02735
	0,29515
	0,00202
	0,00472
	0,00119

	           29-36
	0,00057
	0,00171
	0,00136
	0,00268
	0,13132
	0,00119
	0,00202

	37
	0,00024
	0,00896
	0,01327
	0,00386
	0,00307
	0,22317
	0,00011

	40-41
	0,18366
	0,47667
	0,67413
	0,26222
	0,06157
	0,15075
	11,42191

	45
	0,00003
	0,00004
	0,00003
	0,00003
	0,00001
	0,00003
	0,00009

	50-52
	0,00047
	0,00098
	0,00082
	0,00075
	0,00027
	0,00070
	0,00068

	             55
	0,00001
	0,00001
	0,00001
	0,00002
	0,00000
	0,00001
	0,00001

	          60-64
	0,00245
	0,00375
	0,00249
	0,00325
	0,00141
	0,00354
	0,00196

	65-67
	0,00005
	0,00012
	0,00009
	0,00010
	0,00003
	0,00006
	0,00003

	70-74
	0,00009
	0,00008
	0,00007
	0,00006
	0,00003
	0,00008
	0,00005

	75&90
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000

	80-84
	0,00001
	0,00001
	0,00000
	0,00001
	0,00001
	0,00001
	0,00000

	85
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000

	91
	0,00005
	0,00008
	0,00005
	0,00005
	0,00002
	0,00018
	0,00006

	92, 93, 95 & 99
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
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	0,44792
	3,63624
	1,34679
	0,71001
	0,22728
	0,43701
	11,52540


Table 17 (continued)
	
	45
	50-52
	             55
	          60-64
	65-67
	70-74

	01 & 02
	0,00236
	0,00413
	0,08289
	0,00484
	0,00094
	0,00059

	5
	0,00000
	0,00003
	0,00594
	0,00009
	0,00003
	0,00003

	10,11&12 / 13-14
	0,00867
	0,00507
	0,00387
	0,01000
	0,00427
	0,00093

	          15-16
	0,00010
	0,00011
	0,00687
	0,00050
	0,00006
	0,00004

	17-19
	0,00001
	0,00003
	0,00002
	0,00000
	0,00002
	0,00000

	20A
	0,00048
	0,00001
	0,00001
	0,00001
	0,00003
	0,00002

	21-22
	0,00039
	0,00112
	0,00089
	0,00027
	0,00136
	0,00062

	23
	0,01141
	0,00915
	0,00937
	0,03208
	0,01229
	0,00182

	 24-25
	0,00685
	0,00670
	0,00245
	0,00200
	0,00115
	0,00110

	              26
	0,29653
	0,00405
	0,00662
	0,00221
	0,00552
	0,01840

	27
	0,04503
	0,00164
	0,00107
	0,00069
	0,00101
	0,00227

	28
	0,01795
	0,00061
	0,00097
	0,00029
	0,00068
	0,00141

	           29-36
	0,00452
	0,00294
	0,00066
	0,00202
	0,00097
	0,00101

	37
	0,00208
	0,00021
	0,00008
	0,00008
	0,00008
	0,00013

	40-41
	0,14544
	0,09130
	0,22506
	0,12952
	0,14863
	0,02973

	45
	0,01107
	0,00011
	0,00009
	0,00006
	0,00017
	0,00046

	50-52
	0,00093
	0,01297
	0,00090
	0,00062
	0,00029
	0,00018

	             55
	0,00002
	0,00002
	0,01042
	0,00015
	0,00005
	0,00002

	          60-64
	0,00320
	0,01933
	0,00679
	0,20283
	0,01008
	0,00141

	65-67
	0,00010
	0,00008
	0,00004
	0,00004
	0,00387
	0,00002

	70-74
	0,00007
	0,00021
	0,00012
	0,00008
	0,00027
	0,00203

	75&90
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000

	80-84
	0,00001
	0,00001
	0,00000
	0,00000
	0,00008
	0,00002

	85
	0,00000
	0,00000
	0,00000
	0,00000
	0,00002
	0,00000

	91
	0,00005
	0,00034
	0,00059
	0,00033
	0,00019
	0,00035

	92, 93, 95 & 99
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000
	0,00000

	
[image: image29.wmf]p

j

e


	0,55726
	0,16017
	0,36572
	0,38870
	0,19205
	0,06260


Table 17 (continued)
	
	75&90
	80-84
	85
	91
	92, 93, 95 & 99
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	01 & 02
	0,00803
	0,00035
	0,00697
	0,00272
	0,00000
	2,10953

	5
	0,00020
	0,00000
	0,00011
	0,00009
	0,00000
	0,25343

	10,11&12 / 13-14
	0,00293
	0,00133
	0,00213
	0,00200
	0,00000
	0,56940

	          15-16
	0,00045
	0,00003
	0,00052
	0,00015
	0,00000
	0,07091

	17-19
	0,00005
	0,00000
	0,00002
	0,00002
	0,00000
	0,01706

	20A
	0,00003
	0,00001
	0,00001
	0,00003
	0,00000
	0,02277

	21-22
	0,00041
	0,00035
	0,00029
	0,00048
	0,00000
	0,10205

	23
	0,00739
	0,00347
	0,00551
	0,00529
	0,00000
	0,74465

	 24-25
	0,00170
	0,00105
	0,01295
	0,00170
	0,00000
	0,35829

	              26
	0,00920
	0,00221
	0,00699
	0,00258
	0,00000
	3,51126

	27
	0,01085
	0,00044
	0,00107
	0,00044
	0,00000
	0,78466

	28
	0,00198
	0,00018
	0,00054
	0,00029
	0,00000
	0,38060

	           29-36
	0,01712
	0,00092
	0,00334
	0,00066
	0,00000
	0,18462

	37
	0,00064
	0,00005
	0,00013
	0,00005
	0,00000
	0,25846

	40-41
	0,13376
	0,07007
	0,09979
	0,09024
	0,00000
	15,87008

	45
	0,00028
	0,00007
	0,00010
	0,00007
	0,00000
	0,01309

	50-52
	0,00035
	0,00010
	0,00027
	0,00020
	0,00000
	0,02766

	             55
	0,00008
	0,00001
	0,00002
	0,00015
	0,00000
	0,01108

	          60-64
	0,00628
	0,00192
	0,00169
	0,00367
	0,00000
	0,31082

	65-67
	0,00004
	0,00001
	0,00001
	0,00001
	0,00000
	0,00524

	70-74
	0,00013
	0,00008
	0,00008
	0,00010
	0,00000
	0,00427

	75&90
	0,18360
	0,00000
	0,00000
	0,00000
	0,00000
	0,18360

	80-84
	0,00003
	0,02707
	0,00000
	0,00000
	0,00000
	0,02733

	85
	0,00016
	0,00000
	0,01460
	0,00000
	0,00000
	0,01482

	91
	0,00012
	0,00016
	0,00012
	0,02366
	0,00000
	0,02696

	92, 93, 95 & 99
	0,00000
	0,00000
	0,00000
	0,00000
	0,07829
	0,07829
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	0,38580
	0,10988
	0,15727
	0,13459
	0,07829
	25,94091


Table 18. Direct and indirect emissions intensity per unit of Final Demand categories
	8
	FINAL

CONSUMPTION

OF HOUSEHOLDS

	FINAL CONSU- MPTION
OF NON PROFIT INSTITUTIONS
	FINAL CONSU-         MPTION

OF GENERAL GOVERNMENT
	GROSS FIXED CAPITAL FORMATION
	CHANGES IN INVENTORIES
	EXPORTS
	FINAL DEMAND

	01 & 02
	0,115276201
	1,51342E-05
	0,001783085
	0,001331943
	9,55438E-06
	0,019368
	0,137784

	5
	0,002743977
	4,7738E-07
	4,10402E-05
	1,9264E-06
	9,41879E-09
	0,00062
	0,003407

	10,11&12 / 13-14
	0,008454277
	1,11489E-05
	0,000711243
	0,002323274
	6,88084E-06
	0,003801
	0,015308

	     15-16
	0,008147368
	8,47767E-07
	0,000106489
	2,91787E-05
	2,57029E-07
	0,001306
	0,00959

	17-19
	0,000811574
	9,56581E-08
	9,65641E-06
	4,79898E-06
	1,77247E-08
	0,000263
	0,001089

	20A
	3,29387E-05
	1,55423E-07
	6,26374E-06
	0,000126026
	-1,28111E-07
	5,77E-05
	0,000223

	21-22
	0,002290558
	2,70242E-06
	0,000110767
	0,00018664
	2,23482E-06
	0,000251
	0,002844

	23
	0,021494293
	2,94859E-05
	0,001803726
	0,003285488
	1,08355E-05
	0,010171
	0,036795

	 24-25
	0,011460265
	9,47159E-06
	0,000990663
	0,0020975
	0,000357095
	0,005245
	0,02016

	        26
	0,026114178
	1,43509E-05
	0,002137809
	0,067039088
	2,4708E-06
	0,011335
	0,106643

	27
	0,003064251
	2,45982E-06
	0,002006428
	0,011963014
	-1,01456E-05
	0,009851
	0,026877

	28
	0,002338695
	1,60658E-06
	0,000391304
	0,004607136
	2,57307E-06
	0,002009
	0,00935

	    29-36
	0,006372568
	3,66985E-06
	0,003256269
	0,01576852
	-0,000133045
	0,003308
	0,028576

	37
	0,000347677
	2,97052E-07
	0,000123453
	0,000820081
	-2,70853E-06
	0,000594
	0,001883

	40-41
	0,381727452
	0,000544684
	0,035867536
	0,047908031
	0,000270764
	0,050024
	0,516342

	45
	0,000226906
	3,7512E-07
	6,06857E-05
	0,002480002
	7,12371E-08
	4,55E-05
	0,002814

	50-52
	0,00319504
	1,12796E-06
	8,09159E-05
	0,00078365
	4,73144E-06
	0,000411
	0,004476

	       55
	0,002399296
	8,6299E-07
	1,57312E-05
	6,5077E-06
	1,42801E-08
	1,66E-05
	0,002439

	    60-64
	0,020373927
	2,04389E-05
	0,001323357
	0,001718417
	8,69412E-06
	0,020789
	0,044234

	65-67
	0,000210971
	4,86106E-08
	7,84092E-06
	3,01891E-05
	7,1387E-08
	2,32E-05
	0,000272

	70-74
	0,000448656
	5,5579E-07
	3,5092E-05
	6,12303E-05
	1,81002E-07
	5,57E-05
	0,000601

	75&90
	0,001455796
	0
	0,032549363
	0
	0
	0
	0,034005

	80-84
	0,000663407
	1,56229E-08
	0,001734624
	2,79918E-06
	6,1744E-09
	2,13E-06
	0,002403

	85
	0,001096421
	0
	0,000726278
	4,17464E-07
	4,8526E-10
	4,29E-07
	0,001824

	91
	0,001427241
	0,000131827
	6,52983E-05
	9,4774E-05
	1,68159E-07
	8,44E-05
	0,001804

	92, 93, 95 & 99
	0,000622473
	0
	0
	0
	0
	0
	0,000622

	Sum
	0,622796403
	0,00079184
	0,085944918
	0,162670631
	0,000530604
	0,139632
	1,012367


Table 19. Direct and indirect emissions intensity per unit of Final Demand categories, after the 8% reduction.
	
	FINAL
CONSU -MPTION

OF

HOUSEHOLDS


	FINAL CONSU -MPTION

OF NON PROFIT INSTITUTIONS
	FINAL CONSU-         MPTION

OF GENERAL GOVERNMENT
	GROSS FIXED CAPITAL FORMATION
	CHANGES IN INVENTORIES
	EXPORTS
	FINAL DEMAND

	01 & 02
	0,115276201
	1,51342E-05
	0,001783085
	0,001331943
	9,55438E-06
	0,019368257
	0,137784174

	5
	0,002743977
	4,7738E-07
	4,10402E-05
	1,9264E-06
	9,41879E-09
	0,00061999
	0,00340742

	10,11&12 / 13-14
	0,008454277
	1,11489E-05
	0,000711243
	0,002323274
	6,88084E-06
	0,003800715
	0,01530754

	  15-16
	0,008147368
	8,47767E-07
	0,000106489
	2,91787E-05
	2,57029E-07
	0,001305566
	0,009589707

	17-19
	0,000811574
	9,56581E-08
	9,65641E-06
	4,79898E-06
	1,77247E-08
	0,000263201
	0,001089344

	20A
	3,29387E-05
	1,55423E-07
	6,26374E-06
	0,000126026
	-1,28111E-07
	5,77477E-05
	0,000223004

	21-22
	0,002290558
	2,70242E-06
	0,000110767
	0,00018664
	2,23482E-06
	0,000250912
	0,002843814

	23
	0,021494293
	2,94859E-05
	0,001803726
	0,003285488
	1,08355E-05
	0,010170827
	0,036794655

	 24-25
	0,011460265
	9,47159E-06
	0,000990663
	0,0020975
	0,000357095
	0,005245314
	0,020160309

	                 26 
	0,026114178
	1,43509E-05
	0,002137809
	0,067039088
	2,4708E-06
	0,011335176
	0,106643073

	27
	0,003064251
	2,45982E-06
	0,002006428
	0,011963014
	-1,01456E-05
	0,009851447
	0,026877453

	28
	0,002338695
	1,60658E-06
	0,000391304
	0,004607136
	2,57307E-06
	0,002008875
	0,00935019

	           29-36
	0,006372568
	3,66985E-06
	0,003256269
	0,01576852
	-0,000133045
	0,003308059
	0,02857604

	37
	0,000347677
	2,97052E-07
	0,000123453
	0,000820081
	-2,70853E-06
	0,00059417
	0,001882968

	40-41
	0,352405406
	0,000502845
	0,033112404
	0,044228019
	0,000249965
	0,04618129
	0,476679928

	45
	0,000226906
	3,7512E-07
	6,06857E-05
	0,002480002
	7,12371E-08
	4,55295E-05
	0,002813569

	50-52
	0,00319504
	1,12796E-06
	8,09159E-05
	0,00078365
	4,73144E-06
	0,000410772
	0,004476237

	                     55
	0,002399296
	8,6299E-07
	1,57312E-05
	6,5077E-06
	1,42801E-08
	1,65633E-05
	0,002438975

	          60-64
	0,020373927
	2,04389E-05
	0,001323357
	0,001718417
	8,69412E-06
	0,020789326
	0,04423416

	65-67
	0,000210971
	4,86106E-08
	7,84092E-06
	3,01891E-05
	7,1387E-08
	2,32092E-05
	0,00027233

	70-74
	0,000448656
	5,5579E-07
	3,5092E-05
	6,12303E-05
	1,81002E-07
	5,56999E-05
	0,000601415

	75&90
	0,001455796
	0
	0,032549363
	0
	0
	0
	0,034005159

	80-84
	0,000663407
	1,56229E-08
	0,001734624
	2,79918E-06
	6,1744E-09
	2,13485E-06
	0,002402987

	85
	0,001096421
	0
	0,000726278
	4,17464E-07
	4,8526E-10
	4,28941E-07
	0,001823547

	91
	0,001427241
	0,000131827
	6,52983E-05
	9,4774E-05
	1,68159E-07
	8,43693E-05
	0,001803678

	92, 93, 95 & 99
	0,000622473
	0
	0
	0
	0
	0
	0,000622473

	Sum
	0,593474358
	0,00075
	0,083189786
	0,158990619
	0,000509805
	0,13578958
	0,972704149
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�  Kanellopoulos D., Kromba D., Perdikaris, N. (2007) «Tackling the phenomenon of Climate Change in electricity generation», ΙΕΝΕ – PPC, 2007. 
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