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Summary  
Itten R., Frischknecht R. and Stucki M. (2012) Life Cycle Inventories of Electricity Mixes and Grid. 

treeze Ltd., Uster, Switzerland, retrieved from: www.lc-inventories.ch 

This report describes the life cycle inventories of electricity production in selected African, American, 

Asian, Australian and European countries, in different networks and of a global electricity mix. The 

different production technologies and the electricity trade with the neighbouring countries are consid-

ered for each country. Two different approaches are used, a domestic production mix for each country 

named ñelectricity, production country, at grid/kWh/country/0ò, which describes the domestic elec-

tricity production, and a supply mix named ñelectricity/kWh/country/0ò, which describes the domestic 

electricity production including electricity imports. 

In this study the electricity mixes of the following countries are described: 

Africa: South Africa (ZA), Tanzania (TZ), Tunisia (TN) 

Americas: Brazil (BR), Canada (CA), Mexico (MX), Peru (PE) and United States of America (US) 

Asia and Australia: Australia (AU), India (IN), Indonesia (ID), Iran (IR), Japan (JP), Malaysia (MY), 

Peopleôs Republic of China (CN), Saudi Arabia (SA), South Korea (KR), Chinese Taipei (TW) and 

Thailand (TH) 

Europe: Austria (AT), Belgium (BE), Bosnia and Herzegovina (BA), Bulgaria (BG), Croatia (HR), 

Czech Republic (CZ), Denmark (DK), Estonia (EE), Finland (FI), France (FR), Germany (DE), 

Greece (GR), Hungary (HU), Iceland (IS), Ireland (IE), Italy (IT), Latvia (LV), Lithuania (LT), Mac-

edonia (MK), Netherlands (NL), Norway (NO) Poland (PL), Portugal (PT), Romania (RO), Serbia 

(CS), Slovakia (SK), Slovenia (SI), Spain (ES), Sweden (SE), Switzerland (CH), United Kingdom 

(GB), Russia (RU), Turkey (TR) and Ukraine (UA) 

The average electricity production in the year 2008 is described for all countries. Hence, daily or sea-

sonal variations of power production are not covered. The electricity production is divided in seven 

major categories (fossil fuels, hydro power, nuclear power, new renewables, wastes, imports and oth-

er). Within the category of the fossil fuels electricity generation using hard coal, lignite, peat, industri-

al gases, fuel oil, diesel, natural gas and other fossil fuels are distinguished. The category hydro power 

is divided in run-of-river, storage type and pumped storage hydro power. In the category nuclear pow-

er electricity generation from boiling- and pressurised-water reactors is distinguished. The category 

new renewables is divided into geothermal, photovoltaic, solar thermal, wave and tidal, wind, wood 

and biogas electricity production. Electricity from municipal or industrial waste and sewage sludge or 

landfill gases is distinguished within the category waste. The electricity production in municipal in-

cineration is considered as by-product of the waste disposal and has no environmental impacts during 

generation. For the Swiss electricity mix (reference year 2009) the separately sold certified electricity 

is modelled separately and the Swiss supply mix excludes certified electricity. 

Three different voltage levels (high, medium and low voltage) are modelled. The cumulated losses 

from transmission and distribution on the high, medium and low voltage level range from 2.2 % to 

32.3 % (Luxembourg and Bosnia and Herzegovina, respectively). The global average corresponds to 

11.5 % cumulated losses on the low voltage level. 

There is a large variation of the environmental impacts of 1 kWh of electricity depending on the tech-

nology used for electricity production. The cumulative energy demand ranges from 3.9 to 14.8 MJ-oil-

eq/kWh (Iceland and Greece respectively), whereas the greenhouse gas emissions range from 6 to 

1110 g CO2-eq/kWh (Iceland and China, respectively). The environmental impacts according to the 

ecological scarcity method 2006 range from 16 to 2470 eco-points/kWh (Iceland and India, respec-

tively). 

The European electricity mix (ENTSO-E network) causes greenhouse gas emissions equal to 

462 g CO2-eq/kWh, a cumulative energy demand of 10.3 MJ-oil-eq/kWh and a total environmental 

impact of 439 eco-points/kWh. The global electricity mix, represented by 84 % of the worldôs elec-
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tricity production causes a cumulative energy demand of 11.1 MJ-oil-eq/kWh, greenhouse gas emis-

sions of 721 gCO2-eq/kWh and a total environmental impact of 680 eco-points/kWh according to the 

ecological scarcity method 2006. 

SF6 emissions of switchgear, N2O and ozone emissions due to electricity transmission and heavy met-

al emissions from wooden poles during operation are taken into account in transmission and distribu-

tion. There are significant differences in the SF6 emissions and the transmission and distribution losses 

of the different countries. 

Unknown electricity demand, which cannot be allocated to a specific country or region, is modelled 

with the ENTSO-E mix. This is a simplification and causes small deviations from the real electricity 

production and consumption. If more accurate data are available a local or industry specific electricity 

mix should be used. 
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Abbreviations  
Abbreviation English German 

CENTREL 
Central European power association 

(CZ, HU, PL, SK) 
 

CH Switzerland  

EWZ  Elektrizitätswerk der Stadt Zürich 

GJ Gigajoule (10
9
 Joule)  

HV High voltage  

kV Kilovolt (1ó000 Volt)  

MSWI Municipal solid waste incineration  

MJ Megajoule (10
6
 Joule)  

MV Medium voltage  

MVA  Mega Volt Ampère (10
6
 Volt Ampère)  

NMVOC Non methane volatile organic carbon  

NORDEL 
Nordic countries power association 

(DK, FI, NO, SE, IS) 
 

LV Low voltage  

PCB  Polychlorierte Biphenyle 

RER Europe (EU-27)  

SF6 Sulphur hexafluoride  

SBB Swiss Railways Schweizerische Bundesbahnen 

Tkm Tonkilometre  

UBP Eco-point Umweltbelastungspunkt 

UCTE 
Union for the Co-ordination of Trans-

mission of Electricity 
 

VSE  
Verband Schweizerischer 

Elektrizitätsunternehmen 

   

   

   

   

   

   

   

 

 

A list of all country codes can be found in Frischknecht et al. (2007b). 
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European electricity mixes are modelled since the 1990ôs <BUWAL 1991>
1
. In the beginning only the 

electricity mixes of a few European countries have been modelled (DF, FR, BE, IT, NL, LU, GR, ES, 

PT, CH and AT). Since then, the electricity markets all over the world have changed. The continuing 

deregulation lessens the influence of political boundaries. In 2008 the Union for the Co-ordination of 

the Transmission of Electricity (UCTE) including most of the countries in continental Europe was re-

placed with its successor, the European network of transmission system operators for electricity 

(ENTSO-E) including most of the European countries.  

The ENTSO-E network includes the former UCTE members (already including the former members 

of the CENTREL network) and the former NORDEL members. In 2012 all the European countries 

except Russia, Belarus, Moldavia, Albania and the Ukraine are members of the ENTSO-E network. 

Nevertheless the electricity mixes of former networks (UCTE, CENTREL, NORDEL) are updated 

with the actual production volumes.  

The existing European electricity mix (EU-27 without Baltic States, including Norway, Switzerland, 

Croatia, Bosnia-Herzegovina, Serbia and Macedonia) is updated as well. 

Besides the European electricity supply, life cycle inventories of countries of all other continents are 

established. Life cycle inventories of the electricity supply in three African, six American, and eleven 

Asian and Australasian countries are described in this report. In total this covers 84 % of the worldôs 

electricity production. 

In addition to the aforementioned networks, two company specific electricity mixes, namely the mix 

of the Swiss Federal Railways (SBB) and the European Aluminium Association (EAA) are modelled. 

Unknown electricity demand, which cannot be allocated to a specific country or region, is modelled 

with the ENTSO-E mix. This causes small deviations from the real electricity production and con-

sumption. If more accurate data is available a local or industry specific electricity mix should be used. 

 

                                                      

 

1 Angle brackets '<>' denote references from 1996, parentheses '()' are references of the updates 2000, 2004 or 2012 
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 System description  2

In this chapter the calculation of the electricity production volumes of the different types of power 

plants is described for the countries analysed in this study. The existing electricity mixes of the Euro-

pean, Asian and North American countries are updated and several new African, Asian, Central and 

South American countries are added. The UCTE, NORDEL and CENTREL networks are merged in 

the ENTSO-E network (European Network of Transmission System Operators for Electricity), but the 

former UCTE, NORDEL and CENTREL networks are still modelled separately in addition to the new 

ENTSO-E electricity production mix. A global electricity mix, covering more than 84 % of the 

worldôs electricity production, is established too. 

 

2.1 Electricity production  data 

The calculation of the electricity production mixes of all countries is based on statistics of the Interna-

tional Energy Agency (IEA). The data on the national electricity production is available from online 

databases (IEA 2010, 2011). The gross electricity production of the conventional fossil and nuclear 

power plants, as well as the overall net electricity production is given. For the conventional fossil 

power plants the own electricity demand was considered as equal for all fossil fuels due to the lack of 

more detailed information. This simplification neglects the energy demand for the processing of the 

different fuels (fuel oil compared to hard coal). Due to this assumption the net electricity production 

using fuels with a high processing intensity are overestimated, but the error is very small when look-

ing at the absolute numbers.
 2
 

The own electricity consumption of hydro power plants is 1 % according to the IEA statistics, for geo-

thermal and solar power plants the own electricity consumption is 4 %. These shares are based on sta-

tistic estimations and have no well ground scientific background. Nevertheless the shares indicated are 

used because of lacking data.
 3
 

The electricity production using hydro power can fluctuate between years with more and less precipi-

tation. This causes a yearly varying share of hydro power in relation to the total electricity production. 

Yearly averaged electricity production data covering multiple years would be needed in order to cover 

the yearly change. The averaging of multiple years is not followed because the yearly change in the 

production technologies is expected to outweigh the fluctuation in hydropower production. In addi-

tion, yearly averages offer the advantage of a simplified data basis. 

 

2.2 Electricity trade  

2.2.1 Introduction  

Switzerland, like a few other countries, is trading a considerable amount of electricity with the neigh-

bouring countries. In the year 2009 52ô002 GWh of electricity was imported to Switzerland and 

54ô149 GWh were exported. This corresponds to a traded electricity volume of about 85 % of the ac-

tual domestic demand of electricity. The electricity is mainly imported from France and Germany and 

(re)exported to Italy, Germany and France. 

In TECOVA (1992) the CO2 emissions caused by the electricity production including the traded elec-

tricity have been quantified for the first time. Several models have been used to model the Swiss elec-

tricity mix. Ménard et al. (1998) and Frischknecht & Jungbluth (2000) give an overview of the differ-

ent models, which are described in the following subchapter.  

                                                      

 

2  The own electricity consumption of conventional fossil power plants varies between 2 % and 11 %. 
3 This approach is chosen solely to be consistent with the statistics on electricity production 
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2.2.2 Models including traded electricity  

Ménard et al. (1998) describe different approaches for the modelling of the electricity trade (see Tab. 

2.1 and Fig. 2.1). 

The electricity mix according to Model M1 corresponds to the domestic electricity production mix. 

Model M1 includes the electricity production of different power plants within a geographic boundary. 

Electricity trade is not considered in this model. The electricity mix of countries with a low share of 

imported or exported electricity can be modelled with such a simplified approach. 

The electricity mix according to Model M2 includes the electricity imports in addition to domestic 

electricity production. There is no difference between electricity exported and electricity supplied to 

the domestic market. If no detailed information on the traded volumes of electricity is available, this 

model offers a balanced and reliable approximation. 

The electricity mix according to Model M3 assumes that the exported electricity is produced by the 

domestic power plants and that the imported electricity is used exclusively for electricity supply with-

in the importing country. This approach does not consider that imported electricity can be exported to 

other countries. This may have a strong influence on the electricity mix of countries with a high vol-

ume of traded electricity. 

The electricity mix according Model M4 is based on the assumption that simultaneous, physically 

measured imports and exports are due to transit trade. This approach was developed in order to model 

the electricity flows in countries like Switzerland. The electricity imports and exports are measured 

with eight hourly samples in one year and extrapolated to the entire year. The net electricity imports 

are modelled with the electricity mix of the exporting countries and net electricity exports are mod-

elled with the electricity mix of the importing countries (Model M1). This approach is based on physi-

cal electricity flows, which may deviate from the economic realities. It is difficult to apply because of 

the detailed data, which are needed to describe the electricity trade. The uncertainties introduced with 

the extrapolations are very high. 

A fifth model, Model M5, was introduced with the ecoinvent data v2.2: The electricity mix of the do-

mestic supply is modelled according to the integration of the electricity declarations of all electric util-

ities in a country. The declaration includes a differentiation according to technology and whether or 

not the electricity is produced domestically or is imported. It usually includes a share of ñunknownò 

electricity, which in this study is represented by the ENTSO-E electricity mix. 

 

Tab. 2.1: Model approaches for electricity mixes in LCA ( Ménard et al.  1998) 

 Model Described in 

M1 Domestic production = supply mix Frischknecht et al. (1996) 

M2 Domestic production + imports = supply mix This study (all countries except Switzerland), ecoin-

vent v2.2, (Frischknecht & Jungbluth 2000) (Tecova 

1992) 

M3 Domestic production - exports + imports = supply mix Frischknecht et al. (1996), Habersatter (1996), 

Tecova 1992) 

M4 Domestic production + net imports/exports = supply mix Ménard et al. (1998) 

(Kaufmann et al. 1999:45) 

M5 Consumer mix This study, applied on Swiss electricity mix only 
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Fig. 2.1: Model approaches for electricity mixes in LCA ; graphs  represent annual averages ( Ménard et al.  1998, S. 

10-11) 

A survey of the leading Swiss electricity suppliers (Alpiq, BKW, EGL, EOS, EWZ and Axpo) 

showed, that the origin of the supplied electricity is undocumented in the contracts with their costum-

ers. Four suppliers report a fluctuating share of transit trade varying between zero and a few percent. 
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Alpiq and EGL report transit trade for other electricity suppliers in their annual report
4
. The reported 

transit trade can be within Switzerland or with neighbouring countries. 

 

2.2.3 Model used in this study  

The electricity mixes can be modelled according to physical flow or contractually accorded produc-

tion. The power plants are operated to sell the produced electricity. The customers of the power plants 

are the reason why the power plants are operated. Therefore, the modelling of the electricity mixes ac-

cording to the contractually accorded production volumes is favoured. 

The physical electricity flows are not able to show the relation between electricity producers and con-

sumers. The deviation between physical and contractually accorded electricity flows may be very high 

in deregulated electricity markets. For instance, no physical electricity flow occurs when there is a 

simultaneous electricity flow from southern to northern Switzerland and vice versa on the same 

transmission line.  

In order to allocate the emissions to the actual consumer, the electricity mixes in this study (except for 

the Swiss supply mixes) are modelled according to Model M2. Model M2 is the best approximation 

because electricity sales and production are independent of each other
5
. A (foreign) customer can pur-

chase electricity from Swiss suppliers without knowledge on the electricity production (in Switzerland 

and other countries). Therefore, it is assumed that the electricity mix on a national level corresponds to 

the domestic production including the electricity imports.  

The Swiss supply mix is modelled according to Model M5 using information from the most recent 

survey of the Swiss Federal Office of Energy (BFE 2012). Although this mix contains a 20 % share of 

unknown electricity it is considered to be more appropriate as compared to a Swiss electricity mix 

based on Model M2. 

The Model M2 can be applied to a deregulated electricity market, because this approach is based on 

the contractually accorded production volumes. With this approach the actual emissions are deter-

mined by the customer. 

In this study the economic and contractually accorded electricity flows are modelled with the available 

information. For all countries except Switzerland the physical electricity flows are used (IEA 2010, 

2011). 

The electricity imports are modelled with the domestic production mix instead of the electricity supply 

mix of the corresponding countries. With this simplifying approach a virtual feedback loop between 

the electricity supply mixes of different countries is avoided. 

 

2.2.4 Certified electricity in Switzerland  

The Swiss electricity suppliers are committed to provide information on the origin of the sold electric-

ity due to the deregulation of the electricity market. Labelled products consisting of electricity from 

specific production technologies are offered and sold. The environmental impacts of these electricity 

products are reported in the environmental reports of the companies. 

The volumes of the certified electricity products, which are sold separately, are subtracted from the 

supply mix of the respective country in order to assess the environmental impacts of the consumption 

                                                      

 

4 For the year 1996 Alpiq reported 7ô394GWh of transit trade and 22ô753GWh of supplied electricity (M®nard et al. 1998, 

ATEL 1999) 
5 The electricity production has to be in balance with the electricity demand but only on the grid level and not on the level 

of a single power plant or individual customers. 
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of electricity of non-specified quality (ñwhateverò electricity). With this approach the double counting 

of the environmental impacts of certified electricity products is avoided. 

The actual supply mix in a specific country represents the electricity mix of non-specified quality de-

livered to the average customer. The amount of certified electricity is subtracted from the net produc-

tion volumes of the different production technologies. This supply mix consists of the not certified 

(and not separately sold) electricity and the electricity imports. 

The amount of electricity which is sold in certified Swiss electricity products is known. Therefore, 

four Swiss electricity mixes are established: 

- Domestic production mix: electricity produced in Switzerland (certified electricity included) 

- Consumer mix: electricity consumed in Switzerland (imports and domestic production, based 

on Model 5) 

- Certified electricity: certified electricity sold in Switzerland (based on Model 5) 

- Supply mix: Consumer mix excluding separately sold, certified electricity 

There is not enough information available about the consumer mix and about certified electricity in 

the countries covered in this study. Therefore, Model M5 and the subtraction of the sales volumes of 

separately sold certified electricity is only applied for Switzerland. 

 

2.2.5 Renewable Energy and Electric Energy Certificates System (RECS and 
EECS) 

The trade with electricity certificates in Europe developed dynamically during the recent past. Tab. 

2.2 shows the trade and cancellation (use) of RECS certificates during the years 2004 to 2010 (AIB 

2011). It shows that Norwegian electricity suppliers are most active in issuing RECS certificates, 

while other countries like Poland or United Kingdom have no activities. Norway exported about 50.5 

TWh RECS certificates while Belgium (28.1 TWh), the Netherlands (18.9 TWh) and Germany (14.6 

TWh) are the most important countries with respect to RECS imports. RECS certificates need not to 

be cancelled in the same year. Belgium, the Netherlands and Germany cancelled 14 TWh, 21 TWh, 

and 8 TWh RECS certificates in 2008.  
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Tab. 2.2: Issued and cancelled volumes of RECS certificates during the year 2004 to 2010 (AIB 2011) 

 

 

Norway exports about one third of its domestic hydroelectric power quality, whereas the share of 

RECS imports to Belgium, the Netherlands and Germany represents about 30 %, 20 %, and 2.5 %, re-

spectively of domestic electricity production. The RECS trade volumes exceed by far the physical 

trade volumes. 

The question is how to deal with RECS certificates in life cycle assessment and carbon footprint stud-

ies. This question calls for a closer look. We may distinguish two situations: Either the RECS certifi-

cates are sold together with the respective physical delivery of renewable electricity or the RECS cer-

tificates are sold separately. 

The international standard on life cycle assessment advises to use the ñactual electricity production 

mix in order to reflect the various sources of resources consumedò (International Organization for 

Standardization (ISO) 2006). The current draft standard on the carbon footprint of products requires 

that ñspecific electricity products, including a guarantee that the product sale and associated emission 

are not double countedò are used if the electricity supplier delivers such an electricity product 

(International Organization for Standardization (ISO) 2011). The draft standard also notes that ñsome 

"green certificates" are sold without coupling to the electricity, which might lead to double countingò. 

The RECS trading scheme would substantially affect the national electricity mixes, if the purchase of 

independently traded RECS certificates would be considered for the national electricity mixes. The 

life cycle inventories of national electricity mixes documented in this study are based on international 

statistics, which do not consider RECS trade but only trade connected to physical deliveries of elec-

tricity. If it were allowed to adjust the electricity mix purchased by buying independently traded 

RECS certificates, substantial double counting of renewable electricity production would occur. 

We therefore recommend disregarding independently traded RECS certificates in product and service 

LCA as long as the LCI of national electricity mixes is based on international statistics disregarding 

RECS trade. If RECS certificates are linked to the production and delivery of renewable electricity, 

we recommend including the respective share of renewables in the electricity mix. 

 

Countries issueing 2010 2009 2008 2007 2006 2005 2004

Unit GWh GWh GWh GWh GWh GWh GWh

Norway 103'925'208 109'972'124 111'080'954 83'289'057 19'762'654 14'506'286 5'625'516

Sweden 67'270'258 68'039'502 67'433'903 34'358'895 25'293'491 16'589'875 5'832'690

Belgium 3'777'459 3'148'822 1'761'062 1'389'626 1'236'592 0 0

Germany 0 0 20'901 0 0 0 5'963

Italy 11'693'754 8'924'377 7'047'084 1'288'221 1'185'323 418'397 73'970

France 9'194'442 4'441'234 2'667'701 2'241'296 960'349 719'430 443'662

Rest of Europe 35'876'974 24'320'552 23'043'776 23'043'863 18'037'109 16'023'937 19'443'084

Total 231'738'095 218'846'611 213'055'381 145'610'958 66'475'518 48'257'925 31'424'885

Technologies 2010 2009 2008 2007 2006 2005 2004

Unit GWh GWh GWh GWh GWh GWh GWh

Hydropower 181'520'628 171'503'962 168'339'409 134'064'076 54'133'365 38'080'648 19'947'178

Wind power 12'701'701 10'343'571 8'652'480 5'870'060 4'224'211 3'266'322 2'151'274

Biomass 5'738'159 4'723'245 4'372'315 2'647'034 4'010'122 3'504'878 7'826'163

Other renewables 5'734'272 4'743'671 4'033'705 3'029'788 4'107'820 3'406'077 1'500'270

Nuclear 26'043'335 27'532'162 27'657'472 0 0 0 0

Total 231'738'095 218'846'611 213'055'381 145'610'958 66'475'518 48'257'925 31'424'885

Countries cancelling 2010 2009 2008 2007 2006 2005 2004

Unit GWh GWh GWh GWh GWh GWh GWh

Norway 28'514'371 28'763'116 28'062'028 12'636'718 2'711'968 1'101'274 827'342

Sweden 55'512'661 53'144'161 28'749'478 19'732'466 9'749'209 88'602 59'596

Belgium 48'735'704 7'644'139 14'360'402 4'064'499 647'349 450'730 50'000

Germany 21'420'979 17'078'933 8'150'988 5'289'723 616'653 25'036 48'647

Italy 7'670'751 5'678'056 3'759'063 928'675 573'660 241'048 76'873

France 6'225'743 5'421'017 3'630'351 10'356'326 610'996 461'004 214'878

Rest of Europe 43'899'918 33'845'910 24'295'137 22'265'906 20'835'990 22'387'331 15'290'442

Total 211'980'127 151'575'332 111'007'447 75'274'313 35'745'825 24'755'025 16'567'778
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2.2.6 Recommended  data sets for the use in LCA  

The recommended data sets for the general use in LCA are the country specific supply mixes on the 

corresponding voltage level (medium voltage for industrial use, low voltage for agricultural, commer-

cial and domestic use). These data sets can be found in the category / subcategory ñelectricityò / ñsup-

ply mixò and are named (name/location/unit/infrastructure process): 

ñelectricity, high voltage, at grid/FR/kWh/0ò, 

ñelectricity, medium voltage, at grid/FR/kWh/0ò, 

ñelectricity, low voltage, at grid/FR/kWh/0ò. 

The name of the domestic production mix includes the addition ñProduction countryò (e.g. ñelectrici-

ty, medium, voltage, production FR, at grid/FR/kWh/0ò. These data sets should not be used. Excep-

tions are data sets of networks like ENTSO-E, UCTE, NORDEL, CENTREL or RER, which can be 

found in the subcategory ñproduction mixò. 

Specific company electricity mixes can be established with the corresponding production technolo-

gies. The electricity distribution has to be taken into account. Information on the electricity losses and 

other emissions during operation can be found in Chapter 4. 
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 Life cycle inventories of electricity mixes  3

3.1 Introduction  

In the following sections the electricity mixes of different countries are documented. The domestic 

production mix (country specific production) and the supply mix (country specific production includ-

ing imports) are distinguished. For the modelling of the electricity imports the domestic production 

mix and not the supply mix of the exporting country is used. If the supply mix would be used for the 

modelling of the electricity imports there would be recursive links between the different country mix-

es. This would lead to significant virtual electricity production in some countries. 

Three tables are shown per country. The first table shows the shares of the different technologies used 

for electricity production according to the available information. The subtotals for different production 

technologies (e.g. conventional thermal = fossil) are marked with grey colour. The second and the 

third table show the domestic production mix and the supply mix modelled in the life cycle invento-

ries. Simplifications cannot be avoided. For instance, blast furnace gases and coke gases are merged to 

the category industrial gases. The electricity production using peat as fuel is modelled with a dataset 

derived from the electricity production using lignite as fuel. Electricity from biogas is modelled using 

the data set ñelectricity, at cogen with biogas engine, allocation exergy, CHò and electricity produc-

tion using wood is modelled with the dataset ñelectricity, at cogen 6400kWth, wood, allocation exer-

gy, CHò. 

Electricity from hydro power is divided in run-of-river power plant and storage-type power plants. 

The shares of run-of-river power and storage type power generation for the European countries are 

shown in Tab. 3.1. Nuclear electricity is generated using boiling water reactors (BWR) and pressur-

ised water reactors (PWR). The shares of the different technologies are derived from the reactor types 

in the different countries given in the PRIS database (PRIS 2011). The electricity production from 

photovoltaic is modelled with country specific datasets according to Jungbluth et al (2009). Geother-

mal and tidal electricity production is modelled using the data set for wind power. 

The uncertainties of the electricity production and the shares are quantified using the pedigree ap-

proach (Frischknecht et al. 2007b). The data originate from international statistics and have only low 

uncertainties. If data sets are used which do not correspond to the used technology or the country the 

uncertainties are increased. Uncertainties caused by the modelling approach are not quantified. Differ-

ences in national and international statistics are caused by incomplete reporting and have no influence 

on the uncertainties. 

3.1.1 Hydro  power  

Europe  

The shares of hydro power production from run-of-river and storage type power plants for the Euro-

pean countries are shown in Tab. 3.1. For several countries the shares had to be estimated. Estimated 

shares are marked with stars. The share of pumped storage is the fraction of the amount of electricity 

produced with pumped storage and the total hydro power, whereas the shares for run-of-river and 

storage type hydropower are calculated as fraction of run-of-river hydropower respectively storage 

type hydropower and the sum of run-of-river and storage type hydropower. Therefore, the three shares 

(pumped storage, run-of-river and storage type) do not add up to 100 %. 
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Tab. 3.1: Yearly electricity production from run -of-river and storage type hydro power in GWh and per cent for the 

European countries. Total production for the year 2008 (IEA 2011, IEA 2010) and shares for the year 2000 

according to Frischknecht & Emmenegger ( 2003) and own estimations  

Country  Code Production / GWh  Share / % 

  Hydro 

Power 

Pumped 

Storage 

Run-of-

river 

Storage 

type 

Pumped 

Storage 

Run-of-

river 

Storage 

type 

Austria AT 40678 2732 28460 9487 7 75 25 

Belgium BE 1757 1347 410 0 77 100 0 

Bosnia and Herzegovina BA 4552 0 2959 1593 0 65* 35* 

Bulgaria BG 3277 0 3277 0 0 100*** 0*** 

Croatia HR 5326 426 98 4802 8 2 98 

Czech Republic CZ 2376 352 1518 506 15 75** 25** 

Denmark DK 26 0 26 0 0 100 0 

Estonia EE 28 0 28 0 0 100*** 0*** 

Finland FI 17112 0 12834 4278 0 25 75 

France FR 68325 4599 53530 10196 7 84 16 

Germany DE 26963 6021 17591 3351 22 84 16 

Greece GR 4149 837 3312 0 20 100 0 

Hungary HU 213 0 213 0 0 100 0 

Iceland IS 12427 0 0 12427 0 0*** 100*** 

Ireland IE 1300 331 969 0 25 100 0 

Italy IT 47227 5604 14984 26639 12 36 64 

Latvia LV 3109 0 3109 0 0 100*** 0*** 

Lithuania LT 988 0 988 0 0 100*** 0*** 

Luxembourg LU 965 833 132 0 86 100 0 

Macedonia MK 840 0 151 689 0 18 82 

Netherlands NL 102 0 102 0 0 100 0 

Norway NO 140522 968 0 139554 1 0*** 100*** 

Poland PL 2747 595 2152 0 22 100 0 

Portugal PT 7296 498 4487 2311 7 66 34 

Romania RO 17195 0 17195 0 0 100*** 0*** 

Russia RU 166711 0 125033 41678 0 75*** 25*** 

Serbia CS 10109 505 8067 1537 5 84 16 

Slovakia SK 4241 202 3029 1010 5 75** 25** 

Slovenia SI 4018 0 4018 0 0 100 0 

Spain ES 26112 2612 15510 7990 10 66 34 

Sweden SE 69211 142 55255 13814 0.2 80 20 

Switzerland
1
 CH 37136 1325 12710 19701 5 46 54 

Turkey TR 33270  16635 16635 0 50*** 50*** 

Ukraine UA 11512 0 11512 0 0 100*** 0*** 

United Kingdom GB 9257 4089 5168 0 44 100 0 

*   Shares estimated equal to Former Yugoslavian Republic 

**  Shares estimated equal to Austria  

***  Own assumption 

1) The values for Switzerland are for the year 2009 and the electricity production for small hydropower plants 

(3400 GWh) are not shown in this table 
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Rest of the world  

The shares of hydro power production from run-of-river and storage type power plants for the non-

European countries are shown in Tab. 3.2. For several countries the shares had to be estimated. Esti-

mated shares are marked with stars. The share of pumped storage is the fraction of the amount of elec-

tricity produced with pumped storage and the total hydro power, whereas the shares for run-of-river 

and storage type hydropower are calculated as fraction of run-of-river hydropower respectively stor-

age type hydropower and the sum of run-of-river and storage type hydropower. Therefore, the three 

shares (pumped storage, run-of-river and storage type) do not add up to 100 %. 

Tab. 3.2: Yearly electricity production from run -of-river and storage type hydro power in GWh and percent  for the 

non Eur opean countries. Total production for the year 2008 (IEA 2011, IEA 2010) and shares for the year 

2000 according to Frischknecht & Emmene gger ( 2003) and own estimations  

Country  Code Production / GWh  Share / % 

  Hydro 

Power 

Pumped 

Storage 

Run-of-

river 

Storage 

type 

Pumped 

Storage 

Run-of-

river 

Storage 

type 

Australia AU 12057 148 11909 0 1 100* 0* 

Brazil BR 369556 0 0 369556 0 0 100 

Canada CA 382580 111 305975 76494 0 80** 20** 

Chile CL 24193 0 24193 0 0 100* 0* 

China CN 585187 0 146297 438890 0 25*** 75*** 

India IN 114295 14058 12129 88108 12 12 88 

Indonesia ID 11528 0 0 11528 0 0**** 100**** 

Iran IR 5003 0 5003 0 0 100* 0* 

Japan JP 83295 7056 60991 15248 8 80** 20** 

Malaysia MY 7459 0 0 7459 0 100* 0* 

Mexico MX 39178 0 39178 0 0 100* 0* 

Peru PE 19040 0 0 19040 0 0**** 100**** 

Saudi Arabia SA 0 0 0 0 0 0 0 

South Africa ZA 4032 2742 0 1290 68 0 100 

South Korea KR 5563 2493 2456 614 45 80** 20** 

Taiwan TW 7772 0 7772 0 0 100* 0* 

Tanzania TZ 2655 0 0 2655 0 0**** 100**** 

Thailand TH 7113 0 0 7113 0 0**** 100**** 

Tunisia TN 38 0 38 0 0 100* 0* 

United States US 281995 25281 205371 51343 9 80** 20** 

*   Own assumption 

**  Own assumption, same as Sweden 

***  Own assumption, same as Finland 

****  Own assumption, same as Brazil 

 

3.1.2 Nuclear Power  

Europe  

The shares of nuclear power production from pressure water reactors (PWR) and boiling water reac-

tors (BWR) in the European countries are shown in Tab. 3.3. The shares are calculated according to 

the net capacity and the type of the nuclear power plant according to the power reactor information 

system (PRIS 2011). 
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Tab. 3.3: Yearly electricity production from PWR and BWR p ower plants in GWh and percent in  the European cou n-

tries for the year 2008 according to the power reactor information syst em (PRIS 2011). 

Country  Code Production / GWh  Share / % 

  PWR BWR PWR BWR 

Austria AT 0 0 0 0 

Belgium BE 45586 0 100 0 

Bosnia and Herzegovina BA 0 0 0 0 

Bulgaria BG 15765 0 100 0 

Croatia HR 0 0 0 0 

Cyprus CY - - - - 

Czech Republic CZ 26551 0 100 0 

Denmark DK 0 0 0 0 

Estonia EE 0 0 0 0 

Finland FI 8250 14708 36 64 

France FR 439468 0 100 0 

Germany DE 116847 31648 79 21 

Greece GR 0 0 0 0 

Hungary HU 14818 0 100 0 

Iceland IS 0 0 0 0 

Ireland IE 0 0 0 0 

Italy IT 0 0 0 0 

Latvia LV 0 0 0 0 

Lithuania LT 9894 0 100 0 

Luxembourg LU 0 0 0 0 

Macedonia MK 0 0 0 0 

Netherlands NL 4169 0 100 0 

Norway NO 0 0 0 0 

Poland PL 0 0 0 0 

Portugal PT 0 0 0 0 

Romania RO 11226 0 100 0 

Russia RU 89645 73440 55 45 

Serbia CS 0 0 0 0 

Slovakia SK 16703 0 100 0 

Slovenia SI 6273 0 100 0 

Spain ES 45390 13583 77 23 

Sweden SE 14215 49674 22 78 

Switzerland CH 14432 13268 52 48 

Turkey TR 0 0 0 0 

Ukraine UA 89841 0 100 0 

United Kingdom GB 52486 0 100 0 

 

Rest of the world  

The shares of nuclear power production from pressure water reactors (PWR) and boiling water reac-

tors (BWR) in countries outside of Europe are shown in Tab. 3.4. The shares are calculated according 

to net capacity and the type of the nuclear power plant according to the power reactor information sys-

tem (PRIS 2011). 
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Tab. 3.4: Yearly electricity production from PWR and BWR power plants in GWh and percent for the non -European 

countries for the year 2008 according to the power reactor information system ( PRIS 2011). 

Country  Code Production / GWh  Share / % 

  PWR BWR PWR BWR 

Australia AU 0 0 0 0 

Brazil BR 13969 0 100 0 

Canada CA 93951 0 100 0 

Mexico MX 0 9804 0 100 

United States US 556150 281654 66 34 

Japan JP 112580 145548 44 56 

South Korea KR 150958 0 100 0 

Chile CL 0 0 0 0 

Peru PE 0 0 0 0 

China CN 68394 0 100 0 

India IN 13708 1005 93 7 

Indonesia ID 0 0 0 0 

Iran IR 0 0 0 0 

Saudi Arabia SA 0 0 0 0 

Taiwan TW 15087 25740 37 63 

Thailand TH 0 0 0 0 

South Africa ZA 13004 0 100 0 

Tanzania TZ 0 0 0 0 

Tunisia TN 0 0 0 0 

Malaysia MY 0 0 0 0 

 

3.2 Africa  

3.2.1 South Africa (ZA)  

Tab. 3.5 shows an overview over the South African electricity production according to the IEA Statis-

tics (IEA 2010) for the year 2008. The South African power production relies on fossil fuels, mainly 

hard coal (93 %), as main energy source. Further electricity is produced from nuclear (5 %) and hydro 

power (2 %). A share of about 4.4 % of the electricity is imported. The electricity is imported mainly 

from Mozambique, Lesotho and Zimbabwe
6
. The imports are modelled with Brazilian storage type 

hydropower because this data set is the best approximation for electricity production from hydropower 

in the neighbouring countries of South Africa. 

The electricity production from hydro power is approximated using the Brazilian dataset for storage 

type hydropower production. The share of storage type hydropower plants in South Africa is 100 %. 

The storage type hydropower production is approximated using the dataset for Brazil. The share of 

pumped storage in South Africa is 68% (Eskom 2010). 

Power production from nuclear power plants is approximated using the UCTE dataset for pressurised 

water reactors. These dataset reflects the conditions of nuclear power production using a mix PWR 

power plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

                                                      

 

6 Personal communication: Philippa Notten, The Green House, ZA (14.02.2012) 
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The unit process raw data of the electricity production and supply mix of South Africa are shown Tab. 

3.6 and Tab. 3.7. 

Tab. 3.5: Composition of the South  African electricity production and supply mix including electricity imports ( IEA 

2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 240'942 212'381 92.79 88.70

Hard coal 240'799 212'255 92.74 88.64

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 143 126 0.06 0.05

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 0 0 0.00 0.00

Other fossil 0 0 0.00 0.00

Hydro 4'032 3'992 1.74 1.67

Reservoir power plants 1'290 1'277 0.56 0.53

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 2'742 2'714 1.19 1.13

Nuclear 13'004 12'224 5.34 5.10

Pressurised-water reactor (PWR) 13'004 12'224 5.34 5.10

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 313 281 0.12 0.12

Geothermal 0 0 0.00 0.00

Solar 22 21 0.00 0.00

Photovoltaic 22 21 0.01 0.01

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 32 32 0.01 0.01

Wood 259 228 0.10 0.10

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 258'291 228'878 100.00 95.58

Imports 0 10'572 0.00 4.42

Mozambique 0 10'572 0.00 4.42

Total 258'291 239'450 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.6: Unit process raw data of the electricity production mix in South Africa 2008, at busbar  

 

 

Tab. 3.7: Unit process raw data of the electricity supply mix in South Africa 2008, at busbar  

 

 

3.2.2 Tanzania (TZ)  

Tab. 3.8 shows an overview over the Tanzanian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Tanzanian power production relies on fossil fuels, mainly natural 

gas (36 %), hard coal (3 %) and petroleum products (1 %) as main energy source. Further electricity is 

produced from hydro power (61 %). No electricity is imported to Tanzania. Therefore, the production 

mix and the supply mix are identical.  

There are no nuclear power plants in Tanzania (PRIS 2011). Therefore, the nuclear power production 

is zero. 

The electricity production from hydro power is approximated using the Brazilian dataset for storage 

type hydropower production. It is assumed that 100 % of the electricity from hydropower comes from 

storage type hydropower plants. The share of pumped storage in Tanzania is 0%. The Brazilian da-

taset is used, because of the similar climatic conditions of Brazil and Tanzania. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-
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Location ZA

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production ZA kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 9.27E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power production in 

South Africa, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 5.51E-4 1 1.05
(1,1,1,3,1,1); assumption for petroleum product and fuel oil 

power production in South Africa, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 5.58E-3 1 1.05
(1,1,1,3,1,1); estimated share of reservoir hydropower 

production in South Africa: 100%

electricity, hydropower, at pumped storage power plant ZA kWh 1.19E-2 1 1.05
(1,1,1,3,1,1); estimated share of pumped storage  production in 

South Africa: 68%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 5.34E-2 1 1.05

(1,1,1,3,1,1); assumption for nuclear power production in South 

Africa using PWR, value: IEA statistics 2008, fraction: IAEA 

Database 2010 (PRIS)

electricity, at wind power plant RER kWh 1.40E-4 1 1.05
(1,1,1,3,1,1); assumption for geothermal power production in 

South Africa, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant NZ kWh 9.04E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power production in South 

Africa, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 9.97E-4 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production in 

South Africa, value: IEA statistics 2008
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Location ZA

InfrastructureProcess 0

Unit kWh

product electricity mix ZA - - 0 kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE - - 0 kWh 8.86E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power production in 

South Africa, value: IEA statistics 2008

electricity, oil, at power plant UCTE - - 0 kWh 5.26E-4 1 1.05
(1,1,1,3,1,1); assumption for petroleum product and fuel oil 

power production in South Africa, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR - - 0 kWh 4.95E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir hydropower 

production in South Africa: 100%

electricity, hydropower, at pumped storage power plant ZA - - 0 kWh 1.13E-2 1 1.05
(1,1,1,3,1,1); estimated share of pumped storage  production 

in South Africa: 68%

electricity, nuclear, at power plant pressure water reactor UCTE - - 0 kWh 5.10E-2 1 1.05

(1,1,1,3,1,1); assumption for nuclear power production in 

South Africa using PWR, value: IEA statistics 2008, fraction: 

IAEA Database 2010 (PRIS)

electricity, at wind power plant RER - - 0 kWh 1.34E-4 1 1.05
(1,1,1,3,1,1); assumption for geothermal power production in 

South Africa, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant NZ - - 0 kWh 8.64E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power production in South 

Africa, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH - - 0 kWh 9.53E-4 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production 

in South Africa, value: IEA statistics 2008
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tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Tanzania are shown in Tab. 

3.9 and Tab. 3.10. 

Tab. 3.8: Composition of the Tanzanian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 1'759 1'712 39.44 39.44

Hard coal 119 116 2.67 2.67

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 40 39 0.90 0.90

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 1'600 1'557 35.87 35.87

Other fossil 0 0 0.00 0.00

Hydro 2'655 2'628 60.56 60.56

Reservoir power plants 2'655 2'628 60.56 60.56

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 0 0 0.00 0.00

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 0 0 0.00 0.00

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 4'414 4'340 100.00 100.00

Imports 0 0 0.00 0.00

Total 4'414 4'340 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.9: Unit process raw data of the electricity production mix in Tanzania 2008, at busbar  

 

 

Tab. 3.10: Unit process raw data of the electricity supply mix in Tanzania 2008, at busbar  

 

 

3.2.3 Tunisia (TN)  

Tab. 3.11 shows an overview over the Tunisian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Tunisian power production relies on fossil fuels, mainly natural gas 

(87 %) and petroleum products (11 %) as main energy source. Further electricity is produced from 

hydro power. No electricity is imported to Tunisia. Therefore, the production mix and the supply mix 

are identical.  

There are no nuclear power plants in Tunisia (PRIS 2011). Therefore, the nuclear power production is 

zero. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in Tunisia is 100 %.  

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Tunisia are shown in Tab. 

3.12 and Tab. 3.13. 
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product electricity mix, domestic production TZ kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 2.67E-2 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Tanzania, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 8.97E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Tanzania, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 3.59E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Tanzania, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 6.06E-1 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Tanzania: 100%
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InfrastructureProcess 0

Unit kWh

product electricity mix TZ kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 2.67E-2 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Tanzania, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 8.97E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Tanzania, value: 

IEA statistics 2008

electricity, natural gas, at power plant UCTE kWh 3.59E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Tanzania, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 6.06E-1 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Tanzania: 100%
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Tab. 3.11: Composition of the Tunisian e lectricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 15'234 14'508 99.47 99.47

Hard coal 0 0 0.00 0.00

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 1'657 1'578 10.82 10.82

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 13'577 12'930 88.65 88.65

Other fossil 0 0 0.00 0.00

Hydro 38 38 0.26 0.26

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 38 38 0.26 0.26

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 39 39 0.27 0.27

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 39 39 0.27 0.27

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 15'311 14'584 100.00 100.00

Imports 0 0 0.00 0.00

Total 15'311 14'584 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.12: Unit process raw data of the electricity production mix in Tunisia 2008, at busbar  

 

 

Tab. 3.13: Unit process raw data of the electricity supply mix in Tunisia 2008, at busbar  

 

 

3.3 Americas  

3.3.1 Brazil (BR)  

Tab. 3.15 shows an overview over the Brazilian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Brazilian power production relies on hydro power as main energy 

source (73 %). Further electricity is produced from renewables, mainly biomass (4 %) and nuclear 

power (3 %). A share of about 9 % of the electricity is imported from Paraguay (62 %), Argentina 

(28 %), Venezuela (6 %) and Uruguay (4 %) (OECD/IEA 2006). 

Because no electricity datasets for Paraguay, Argentina Venezuela and Uruguay are available, the 

shares of these countries are directly considered in the supply mix. The electricity production in Para-

guay, Venezuela and Uruguay is modelled with the Brazilian storage type hydro power dataset, be-

cause hydro power has the highest share in these countries. For the Electricity production in Argentina 

the UCTE data set for electricity generation using natural gas is used, because natural gas has the 

highest share in the Argentinian power production. 

The electricity production from hydro power is approximated using the Brazilian dataset for storage 

type hydropower production. The share of the run-of-river and storage type hydropower generation 

according to Tab. 3.2 is taken into account. The share of run-of-river hydropower plants in Brazil is 

0 %. The share of the storage type hydropower plants is 100 %. The share of pumped storage in Brazil 

is 0%. 

Power production from nuclear power plants is approximated using the UCTE dataset for pressure wa-

ter reactors. This dataset reflects the conditions of nuclear power production using PWR power plants 

only (PRIS 2011). 
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product electricity mix, domestic production TN kWh 1.00E+0

electricity, oil, at power plant UCTE kWh 1.08E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Tunisia, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 8.87E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Tunisia, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 2.58E-3 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in Tunisia: 100%

electricity, at wind power plant RER kWh 2.67E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Tunisia, value: IEA statistics 2008
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product electricity mix TN kWh 1.00E+0

electricity, oil, at power plant UCTE kWh 1.08E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Tunisia, value: 

IEA statistics 2008

electricity, natural gas, at power plant UCTE kWh 8.87E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Tunisia, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 2.58E-3 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in Tunisia: 100%

electricity, at wind power plant RER kWh 2.67E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Tunisia, value: IEA statistics 2008
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For the electricity production with wind power the average European dataset is used. For the power 

production from wood the Brazilian datasets for electricity generation from bagasse are used. 

The unit process raw data of the electricity production and supply mix of Brazil are shown Tab. 3.16 

and Tab. 3.17. 

Tab. 3.14: Brazilian Electricity Imports for the year 2005 ( OECD/IEA 2006) 

 
 

Export to BR Hydro power Fossil-thermal Nuclear Renewables

GWh % % % %

Paraguay 27'131 100.00% 0.00% 0.00% 0.00%

Argentina 10'773 30.00% 60.00% 8.00% 1.00%

Venezuela 948 71.00% 29.00% 0.00% 0.00%

Uruguay 349 81.00% 18.00% 0.00% 1.00%

Total 39'201 79.89% 17.35% 2.20% 0.28%
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Tab. 3.15: Composition of the Brazilian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 59'131 56'784 12.46 11.39

Hard coal 310 298 0.07 0.06

Lignite 6'538 6'278 1.38 1.26

Peat 0 0 0.00 0.00

Industrial Gases 5'708 5'482 1.20 1.10

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 17'554 16'857 3.70 3.38

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 29'021 27'869 6.12 5.59

Other fossil 0 0 0.00 0.00

Hydro 369'556 365'860 80.29 73.38

Reservoir power plants 369'556 365'860 80.29 73.38

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 0 0 0.00 0.00

Nuclear 13'969 13'131 2.88 2.63

Pressurised-water reactor (PWR) 13'969 13'131 2.88 2.63

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 20'464 19'677 4.32 3.95

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 637 637 0.14 0.13

Biomass 19'827 19'040 4.18 3.82

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 249 239 0.05 0.05

Total domestic 463'369 455'691 100.00 91.40

Imports 0 42'901 0.00 8.60

Argentina 0 12'012 0.00 2.41

Paraguay 0 26'599 0.00 5.33

Venezuela 0 2'574 0.00 0.52

Uruguay 0 1'716 0.00 0.34

Total 463'369 498'592 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.16: Unit process raw data of the electricity production mix in Brazil 2008, at busbar  

 

 

Tab. 3.17: Unit process raw data of the electricity supply mix in Brazil 2008, at busbar  

 

 

Tab. 3.18 shows an overview over the Canadian electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Canadian power production relies on hydro power as main energy 

source (58 %). Further electricity is produced from fossil fuels, mainly hard coal (13 %), natural gas 

(6 %) and lignite (2 %), and from nuclear power (14 %). A share of about 4 % of the electricity is im-

ported from the United States of America. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-
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production in Brazil, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 1.38E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Brazil, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 1.20E-2 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Brazil, value: 

IEA statistics 2008
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production in Brazil, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 8.03E-1 1 1.05
(1,1,1,1,1,1); estimated share of reservoir 
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electricity, nuclear, at power plant pressure water reactor UCTE kWh 2.88E-2 1 1.05
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production in Brazil using PWR, value: IEA statistics 

2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 1.92E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 
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electricity, bagasse, sugarcane, at fermentation plant BR kWh 4.18E-2 1 1.05
(1,1,1,1,1,1); assumption for cogeneration power 

production in Brazil, value: IEA statistics 2008

Name

L
o

c
a

ti
o

n

U
n

it

electricity mix

U
n

c
e

rt
a

in
ty

S
ta

n
d

a
rd

D
e

v
ia

ti
o

n
9

5
%

GeneralComment

Location BR

InfrastructureProcess 0

Unit kWh

product electricity mix BR kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 5.97E-4 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Brazil, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 1.26E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Brazil, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 1.10E-2 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Brazil, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 3.38E-2 1 1.05
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electricity, hydropower, at reservoir power plant BR kWh 7.96E-1 1 1.05
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electricity, nuclear, at power plant pressure water reactor UCTE kWh 2.63E-2 1 1.05
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production in Brazil using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 1.76E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Brazil, value: IEA statistics 2008

electricity, bagasse, sugarcane, at fermentation plant BR kWh 3.82E-2 1 1.05
(1,1,1,1,1,1); assumption for cogeneration power 

production in Brazil, value: IEA statistics 2008
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power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in Canada is 80 %. The share of the storage type hydropower plants is 20 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Canada is 0.03 %. 

Power production from nuclear power plants is approximated using the US dataset for pressurised wa-

ter reactors. These datasets reflect the conditions of nuclear power production using PWR power 

plants only (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Canada are shown Tab. 3.19 

and Tab. 3.20. 
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Tab. 3.18: Composition of the Canadian electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 162'453 149'867 23.84 22.92

Hard coal 95'501 88'102 14.02 13.48

Lignite 16'408 15'137 2.41 2.32

Peat 0 0 0.00 0.00

Industrial Gases 60 55 0.01 0.01

Coke gases 31 29 0.00 0.00

Blast furnace gases 29 27 0.00 0.00

Petroleum products 9'845 9'082 1.44 1.39

Fuel oil 4'259 3'929 0.63 0.60

Diesel 1'195 1'102 0.18 0.17

other petroleum products 4'391 4'051 0.64 0.62

Natural Gas 40'639 37'490 5.96 5.73

Other fossil 0 0 0.00 0.00

Hydro 382'580 378'754 60.25 57.93

Reservoir power plants 76'494 75'729 12.05 11.58

Run-of-river power plants 305'975 302'915 48.19 46.33

Pumped storage power plants 111 110 0.02 0.02

Nuclear 93'951 88'314 14.05 13.51

Pressurised-water reactor (PWR) 93'951 88'314 14.05 13.51

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 11'413 10'828 1.72 1.66

Geothermal 0 0 0.00 0.00

Solar 33 31 0.00 0.00

Photovoltaic 33 31 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 33 33 0.01 0.01

Wind 3'819 3'819 0.61 0.58

Wood 7'528 6'945 1.10 1.06

Biogas 0 0 0.00 0.00

Waste 927 855 0.14 0.13

Municipal waste 157 145 0.02 0.02

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 770 710 0.11 0.11

Other 0 0 0.00 0.00

Total domestic 651'324 628'618 100.00 96.15

Imports 0 25'189 0.00 3.85

United States of America 0 25'189 0.00 3.85

Total 651'324 653'807 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.19: Unit process raw data of the electricity production mix in Canada 2008, at busbar  
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Unit kWh

product electricity mix, domestic production CA kWh 1.00E+0

technosphere electricity, hard coal, at power plant US kWh 1.40E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Canada, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 2.41E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Canada, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 8.81E-5 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Canada, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.27E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Canada, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.75E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Canada, value: IEA 

statistics 2008

electricity, natural gas, at power plant US kWh 5.96E-2 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Canada, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.20E-1 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Canada: 20%

electricity, hydropower, at run-of-river power plant RER kWh 4.82E-1 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in Canada: 80%

electricity, hydropower, at pumped storage power plant GB kWh 1.75E-4 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Canada: 0.03%

electricity, nuclear, at power plant pressure water reactor US kWh 1.40E-1 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Canada using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 6.13E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Canada, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant CA kWh 4.93E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Canada, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.10E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Canada, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.13E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Canada, value: 

IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 2.30E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Canada, value: IEA 

statistics 2008
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Tab. 3.20: Unit process raw data of the electricity supply mix in Canada 2008, at busbar  

 

 

3.3.2 Chile (CL)  

Tab. 3.21 shows an overview over the Chilean electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Chilean power production relies on fossil fuels, mainly petroleum 

products (26 %), hard coal (23 %) and natural gas (4 %) as main energy source. Further electricity is 

produced from hydro power (40 %) and renewables, mainly wood (5 %). A share of about 2.0 % of 

the electricity is imported. It is assumed that 100 % of the electricity is imported from Argentina.  

Because no electricity dataset for Argentina is available, the share of the imports is directly considered 

in the supply mix. For the electricity production in Argentina the UCTE data set for electricity genera-

tion using natural gas is used, because natural gas has the highest share in the Argentinian power pro-

duction. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river hydropower. The share of the run-of-river and storage type hydropower generation according to 

Tab. 3.2 is taken into account. The share of run-of-river hydropower plants in Chile is 100 %. The 

share of the storage type hydropower plants is 0 %. The share of pumped storage in Chile is 0 %. 

There are no nuclear power plants in Chile (PRIS 2011). Therefore, the nuclear power production is 

zero.  

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 
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Location CA

InfrastructureProcess 0

Unit kWh

product electricity mix CA kWh 1.00E+0

technosphere electricity, hard coal, at power plant US kWh 1.35E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Canada, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 2.32E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Canada, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 8.47E-5 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Canada, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.22E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Canada, value: 

IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.69E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Canada, value: IEA 

statistics 2008

electricity, natural gas, at power plant US kWh 5.73E-2 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Canada, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.16E-1 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Canada: 20%

electricity, hydropower, at run-of-river power plant RER kWh 4.63E-1 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in Canada: 80%

electricity, hydropower, at pumped storage power plant GB kWh 1.68E-4 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Canada: 0.03%

electricity, nuclear, at power plant pressure water reactor US kWh 1.35E-1 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Canada using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 5.89E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Canada, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant CA kWh 4.74E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in Canada, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.06E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Canada, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.09E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Canada, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 2.22E-4 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in Canada, 

value: IEA statistics 2008

electricity mix, domestic production US kWh 3.85E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Canada, value: IEA statistics 2008
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The unit process raw data of the electricity production and supply mix of Chile are shown Tab. 3.22 

and Tab. 3.23. 

Tab. 3.21: Composition of the Chilean electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 32'390 31'160 53.62 52.57

Hard coal 14'112 13'576 23.36 22.91

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 16'090 15'479 26.63 26.12

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 2'188 2'105 3.62 3.55

Other fossil 0 0 0.00 0.00

Hydro 24'193 23'951 41.21 40.41

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 24'193 23'951 41.21 40.41

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 3'121 3'004 5.17 5.07

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 38 38 0.07 0.06

Wood 3'083 2'966 5.10 5.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 59'704 58'115 100.00 98.05

Imports 0 1'154 0.00 1.95

Argentina 0 1'154 0.00 1.95

Total 59'704 59'269 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.22: Unit process raw data of the electricity production mix in Chile 2008, at busbar  

 

 

Tab. 3.23: Unit process raw data of the electricity supply mix in Chile 2008, at busbar  

 

 

 

3.3.3 Mexico (MX)  

Tab. 3.24 shows an overview over the Mexican electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Mexican power production relies on fossil fuels, mainly natural gas 

(50 %), petroleum products (19 %) and hard coal (8 %) as main energy source. Further electricity is 

produced from hydro power (16 %) and nuclear power (4 %). A share of about 0.1 % of the electricity 

is imported from the United States of America. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in Mexico is 100 %. The share of the storage type hydropower plants is 0 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Mexico is 0 %. 

Power production from nuclear power plants is approximated using the US dataset for boiling water 

reactors. This dataset reflects the conditions of nuclear power production using BWR power plants on-

ly (PRIS 2011). 
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Location CL

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production CL kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 2.34E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Chile, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 2.66E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Chile, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 3.62E-2 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Chile, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 4.12E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Chile: 100%

electricity, at wind power plant RER kWh 6.54E-4 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Chile, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 5.10E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Chile, value: IEA statistics 2008
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Location CL

InfrastructureProcess 0

Unit kWh

product electricity mix CL kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 2.29E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Chile, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 2.61E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Chile, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 5.50E-2 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Chile, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 4.04E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Chile: 100%

electricity, at wind power plant RER kWh 6.41E-4 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Chile, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 5.00E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Chile, value: IEA statistics 2008
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For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Mexico are shown Tab. 3.25 

and Tab. 3.26. 

Tab. 3.24: Composition of the Mexican electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 201'797 190'367 77.33 77.22

Hard coal 20'908 19'724 8.01 8.00

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 502 474 0.19 0.19

Coke gases 67 63 0.03 0.03

Blast furnace gases 435 410 0.17 0.17

Petroleum products 49'311 46'518 18.90 18.87

Fuel oil 46'433 43'803 17.79 17.77

Diesel 856 808 0.33 0.33

other petroleum products 2'022 1'907 0.77 0.77

Natural Gas 131'076 123'652 50.23 50.16

Other fossil 0 0 0.00 0.00

Hydro 39'178 38'786 15.76 15.73

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 39'178 38'786 15.76 15.73

Pumped storage power plants 0 0 0.00 0.00

Nuclear 9'804 9'216 3.74 3.74

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 9'804 9'216 3.74 3.74

Renewables 8'067 7'743 3.15 3.14

Geothermal 7'056 6'774 2.75 2.75

Solar 9 8 0.00 0.00

Photovoltaic 9 8 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 269 269 0.11 0.11

Wood 733 691 0.28 0.28

Biogas 0 0 0.00 0.00

Waste 67 63 0.03 0.03

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 67 63 0.03 0.03

Other 0 0 0.00 0.00

Total domestic 258'913 246'175 100.00 99.86

Imports 0 351 0.00 0.14

United States of America 0 351 0.00 0.14

Total 258'913 246'526 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.25: Unit process raw data of the electricity production mix in Mexico 2008, at busbar  

 

 

Tab. 3.26: Unit process raw data of the electricity supply mix in Mexico 2008, at busbar  
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Location MX

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production MX kWh 1.00E+0

technosphere electricity, hard coal, at power plant US kWh 8.01E-2 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Mexico, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 1.92E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Mexico, value: 

IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.86E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Mexico, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 3.28E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Mexico, value: IEA statistics 

2008

electricity, natural gas, at power plant US kWh 5.02E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Mexico, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 1.58E-1 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in Mexico: 100%

electricity, nuclear, at power plant boiling water reactor US kWh 3.74E-2 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Mexico using BWR, value: IEA statistics 

2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 2.86E-2 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Mexico, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant US kWh 3.44E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power production 

in Mexico, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.81E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Mexico, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 2.57E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Mexico, value: IEA 

statistics 2008
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Location MX

InfrastructureProcess 0

Unit kWh

product electricity mix MX kWh 1.00E+0

technosphere electricity, hard coal, at power plant US kWh 8.00E-2 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Mexico, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 1.92E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Mexico, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.85E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Mexico, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 3.28E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Mexico, value: IEA 

statistics 2008

electricity, natural gas, at power plant US kWh 5.02E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Mexico, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 1.57E-1 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in Mexico: 100%

electricity, nuclear, at power plant boiling water reactor US kWh 3.74E-2 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Mexico using BWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 2.86E-2 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Mexico, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant US kWh 3.43E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power 

production in Mexico, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.80E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Mexico, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 2.56E-4 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Mexico, 

value: IEA statistics 2008

electricity mix, domestic production US kWh 1.42E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Mexico, value: IEA statistics 2008
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3.3.4 Peru (PE) 

Tab. 3.27 shows an overview over the Peruvian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Peruvian power production relies on hydro power as main energy 

source. Further electricity is produced from fossil fuels, mainly natural gas (28 %), petroleum prod-

ucts (9 %) and hard coal (3 %) and renewables, mainly wood (2 %). According to the IEA statistics 

(IEA 2010) no electricity is imported to Peru. Therefore, the electricity production mix and supply 

mix are identical. 

The electricity production from hydro power is approximated using the Brazilian dataset for storage 

type hydropower production. It is assumed that 100 % of the electricity from hydropower comes from 

storage type hydropower plants. The share of pumped storage in Peru is 0 %. The Brazilian dataset is 

used, because of the similar climatic conditions of Brazil and Peru. 

There are no nuclear power plants in Peru (PRIS 2011). Therefore, the nuclear power production is 

zero.  

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Peru are shown Tab. 3.28 

and Tab. 3.29. 
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Tab. 3.27: Composition of the Peruvian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 12'892 12'679 39.60 39.60

Hard coal 877 863 2.69 2.69

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 2'921 2'873 8.97 8.97

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 9'094 8'944 27.93 27.93

Other fossil 0 0 0.00 0.00

Hydro 19'040 18'850 58.87 58.87

Reservoir power plants 19'040 18'850 58.87 58.87

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 498 490 1.53 1.53

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 1 1 0.00 0.00

Wood 497 489 1.53 1.53

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 32'430 32'019 100.00 100.00

Imports 0 0 0.00 0.00

Total 32'430 32'019 100.00 100.00

red marked: Data is not available by IEA-statistics



 3. Life cycle  inventories of electricity mixes 

Life Cycle Inventories of Electricity Mixes and Grid - 33 - treeze Ltd. 

Tab. 3.28: Unit process raw data of the electricity production mix in Peru 2008, at busbar  

 

 

Tab. 3.29: Unit process raw data of the electricity supply mix in Peru 2008, at busbar  

 

 

 

3.3.5 United States of America (US) 

Tab. 3.30 shows an overview over the American electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The American power production relies on fossil fuels, mainly hard coal 

(46 %), natural gas (20 %) and lignite (2 %) as main energy source. Further electricity is produced 

from nuclear power (19 %) and hydro power (7 %). A share of about 1.4 % of the electricity is im-

ported. The electricity is imported from Canada and Mexico. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in the United States is 80 %. The share of the storage type hydropower plants is 20 %. The stor-

age type hydropower production is approximated using the dataset for non-alpine conditions. The 

share of pumped storage in the United States is 9 %. 

Power production from nuclear power plants is approximated using the US datasets for boiling and 

pressure water reactors. These datasets reflect the conditions of nuclear power production using a mix 

of PWR (66.4 %) and BWR (33.6 %) power plants (PRIS 2011). 
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% GeneralComment

Location PE

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production PE kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 2.69E-2 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Peru, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 8.97E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Peru, value: IEA statistics 

2008

electricity, natural gas, at power plant UCTE kWh 2.79E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Peru, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 5.89E-1 1 1.05
(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Peru: 100%

electricity, at wind power plant RER kWh 3.12E-5 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Peru, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.53E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Peru, value: IEA statistics 2008
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Location PE

InfrastructureProcess 0

Unit kWh

product electricity mix PE kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 2.69E-2 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Peru, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 8.97E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Peru, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 2.79E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Peru, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 5.89E-1 1 1.05
(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Peru: 100%

electricity, at wind power plant RER kWh 3.12E-5 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Peru, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.53E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Peru, value: IEA statistics 2008
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For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of the United States are shown 

Tab. 3.31 and Tab. 3.32. 

Tab. 3.30: Composition of the US American electricity production and supply mix including electricity imports ( IEA 

2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 3'100'961 2'858'063 70.28 69.31

Hard coal 2'041'229 1'881'340 46.26 45.62

Lignite 87'106 80'283 1.97 1.95

Peat 0 0 0.00 0.00

Industrial Gases 3'857 3'555 0.09 0.09

Coke gases 595 548 0.01 0.01

Blast furnace gases 3'262 3'006 0.07 0.07

Petroleum products 58'180 53'623 1.32 1.30

Fuel oil 24'848 22'902 0.56 0.56

Diesel 8'602 7'928 0.19 0.19

other petroleum products 24'730 22'793 0.56 0.55

Natural Gas 910'589 839'263 20.64 20.35

Other fossil 0 0 0.00 0.00

Hydro 281'995 279'175 6.87 6.77

Reservoir power plants 51'343 50'829 1.25 1.23

Run-of-river power plants 205'371 203'317 5.00 4.93

Pumped storage power plants 25'281 25'028 0.62 0.61

Nuclear 837'804 787'536 19.37 19.10

Pressurised-water reactor (PWR) 556'150 522'781 12.86 12.68

Boiling-water reactor (BWR) 281'654 264'755 6.51 6.42

Renewables 117'538 113'391 2.79 2.75

Geothermal 17'014 16'333 0.40 0.40

Solar 2'450 2'303 0.06 0.06

Photovoltaic 1'572 1'478 0.04 0.04

Solar thermal 878 825 0.02 0.02

Wave and tidal energy 0 0 0.00 0.00

Wind 55'696 55'696 1.37 1.35

Wood 41'619 38'359 0.94 0.93

Biogas 759 700 0.02 0.02

Waste 30'013 27'662 0.68 0.67

Municipal waste 16'987 15'656 0.39 0.38

Industrial waste 5'203 4'795 0.12 0.12

Sewage sludge and landfill gases 7'823 7'210 0.18 0.17

Other 788 726 0.02 0.02

Total domestic 4'369'099 4'066'553 100.00 98.62

Imports 0 57'020 0.00 1.38

Canada 0 55'732 0.00 1.35

Mexico 0 1'288 0.00 0.03

Total 4'369'099 4'123'573 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.31: Unit process raw data of the electricity production mix in the United States 2008, at busbar  
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Location US

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production US kWh 1.00E+0

technosphere electricity, hard coal, at power plant US kWh 4.63E-1 1 1.05

(1,1,1,1,1,1); assumption for hard coal power 

production in United States, value: IEA statistics 

2008

electricity, lignite, at power plant UCTE kWh 1.97E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in United States, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 8.74E-4 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in United States, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.12E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in United States, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.95E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in United States, value: IEA 

statistics 2008

electricity, natural gas, at power plant US kWh 2.06E-1 1 1.05

(1,1,1,1,1,1); assumption for natural gas power 

production in United States, value: IEA statistics 

2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.25E-2 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in United States: 20%

electricity, hydropower, at run-of-river power plant RER kWh 5.00E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in United States: 80%

electricity, hydropower, at pumped storage power plant US kWh 6.15E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in United States: 8.97%

electricity, nuclear, at power plant pressure water reactor US kWh 1.29E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in United States using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, nuclear, at power plant boiling water reactor US kWh 6.51E-2 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in United States using BWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 1.81E-2 1 1.05

(1,1,1,3,1,1); assumption for geothermal power 

production in United States, value: IEA statistics 

2008

electricity, production mix photovoltaic, at plant US kWh 3.63E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in United States, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 9.43E-3 1 1.05

(1,1,1,3,1,1); assumption for cogeneration power 

production in United States, value: IEA statistics 

2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.95E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in United States, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 5.03E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in United States, 

value: IEA statistics 2008
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Tab. 3.32: Unit process raw data of the electricity supply mix in the United States 2008, at busbar  

 

 

3.4 Asia  and Australia  

3.4.1 Australia (AU)  

Tab. 3.33 shows an overview over the Australian electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Australian power production relies on fossil fuels, mainly hard coal 

(55 %), lignite (21 %) and natural gas (15 %), as main energy source. Further electricity is produced 

from hydro power and renewables. No electricity is imported because of the geographical location.  

There are no nuclear power plants in Australia (PRIS 2011). Therefore, the nuclear power production 

is zero. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in Australia is 100 %. The share of the storage type hydropower plants is 0 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Australia is 1%. 
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Location US

InfrastructureProcess 0

Unit kWh

product electricity mix US kWh 1.00E+0

technosphere electricity, hard coal, at power plant US kWh 4.56E-1 1 1.05

(1,1,1,1,1,1); assumption for hard coal power 

production in United States, value: IEA statistics 

2008

electricity, lignite, at power plant UCTE kWh 1.95E-2 1 1.05

(1,1,1,3,1,1); assumption for lignite power 

production in United States, value: IEA statistics 

2008

electricity, industrial gas, at power plant UCTE kWh 8.62E-4 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in United 

States, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.11E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in United States, 

value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.92E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in United States, 

value: IEA statistics 2008

electricity, natural gas, at power plant US kWh 2.04E-1 1 1.05

(1,1,1,1,1,1); assumption for natural gas power 

production in United States, value: IEA statistics 

2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.23E-2 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in United States: 20%

electricity, hydropower, at run-of-river power plant RER kWh 4.93E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in United States: 80%

electricity, hydropower, at pumped storage power plant US kWh 6.07E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in United States: 8.97%

electricity, nuclear, at power plant pressure water reactor US kWh 1.27E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in United States using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, nuclear, at power plant boiling water reactor US kWh 6.42E-2 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in United States using BWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 1.78E-2 1 1.05

(1,1,1,3,1,1); assumption for geothermal power 

production in United States, value: IEA statistics 

2008

electricity, production mix photovoltaic, at plant US kWh 3.58E-4 1 1.05

(1,1,1,1,1,1); assumption for solar power 

production in United States, value: IEA statistics 

2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 9.30E-3 1 1.05

(1,1,1,3,1,1); assumption for cogeneration power 

production in United States, value: IEA statistics 

2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.92E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in United 

States, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 4.96E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in United 

States, value: IEA statistics 2008

electricity mix, domestic production CA kWh 1.35E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

United States, value: IEA statistics 2008

electricity mix, domestic production MX kWh 3.12E-4 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

United States, value: IEA statistics 2008
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For the electricity production with wind power the average European dataset is used. For the power 

production out of renewable resources, either European or Swiss datasets are set as approximation. 

This includes the electricity generation from wood, with biogas, sewage or landfill gas and the elec-

tricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Australia are shown in Tab. 

3.34 and Tab. 3.35. 

Tab. 3.33: Composition of the Australian  electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 238'885 212'648 92.20 92.20

Hard coal 141'714 126'149 54.70 54.70

Lignite 54'087 48'147 20.88 20.88

Peat 0 0 0.00 0.00

Industrial Gases 1'821 1'621 0.70 0.70

Coke gases 0 0 0.00 0.00

Blast furnace gases 1'821 1'621 0.70 0.70

Petroleum products 2'756 2'453 1.06 1.06

Fuel oil 626 557 0.24 0.24

Diesel 2'130 1'896 0.82 0.82

other petroleum products 0 0 0.00 0.00

Natural Gas 38'507 34'278 14.86 14.86

Other fossil 0 0 0.00 0.00

Hydro 12'057 11'936 5.18 5.18

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 11'909 11'790 5.11 5.11

Pumped storage power plants 148 147 0.06 0.06

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 5'304 5'162 2.24 2.24

Geothermal 0 0 0.00 0.00

Solar 160 150 0.07 0.07

Photovoltaic 156 147 0.06 0.06

Solar thermal 4 4 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 3'941 3'941 1.71 1.71

Wood 1'203 1'071 0.46 0.46

Biogas 0 0 0.00 0.00

Waste 1'001 891 0.39 0.39

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 1'001 891 0.39 0.39

Other 0 0 0.00 0.00

Total domestic 257'247 230'637 100.00 100.00

Imports 0 0 0.00 0.00

Import1 0 0 0.00 0.00

Total 257'247 230'637 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.34: Unit process raw d ata of the electricity productionmix in Australia 2008, at busbar  

 

Tab. 3.35: Unit process raw data of the electricity supply mix in Australia 2008, at busbar  

 

 

3.4.2 India (IN)  

 Co author: Matthias Stucki, Zurich University of Applied Sciences 

Tab. 3.53 shows an overview over the Indian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Indian power production relies on fossil fuels, mainly hard coal 
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Location AU

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production AU kWh 1.00E+0

technosphere electricity, hard coal, at power plant US kWh 5.47E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Australia, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 2.09E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Australia, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 7.03E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Australia, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 2.42E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Australia, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 8.22E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Australia, value: IEA 

statistics 2008

electricity, natural gas, at power plant US kWh 1.49E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Australia, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.11E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in Australia: 100%

electricity, hydropower, at pumped storage power plant AU kWh 6.35E-4 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Australia: 1.23%

electricity, at wind power plant RER kWh 1.71E-2 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Australia, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant AU kWh 6.36E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Australia, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 4.64E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Australia, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 3.86E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Australia, value: 

IEA statistics 2008
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Location AU

InfrastructureProcess 0

Unit kWh

product electricity mix AU kWh 1.00E+0

technosphere electricity, hard coal, at power plant US kWh 5.47E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Australia, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 2.09E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Australia, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 7.03E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Australia, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 2.42E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Australia, value: 

IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 8.22E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Australia, value: 

IEA statistics 2008

electricity, natural gas, at power plant US kWh 1.49E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Australia, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.11E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in Australia: 100%

electricity, hydropower, at pumped storage power plant AU kWh 6.35E-4 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Australia: 1.23%

electricity, at wind power plant RER kWh 1.71E-2 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Australia, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant AU kWh 6.36E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in Australia, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 4.64E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Australia, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 3.86E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Australia, 

value: IEA statistics 2008
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(65 %), natural gas (10 %) and petroleum products (4 %) as main energy source. Further electricity is 

produced from hydropower (14 %) and from nuclear power (2 %). A share of about 1 % of the elec-

tricity is imported mainly from Bhutan. The imported electricity is modelled with the European data 

set for storage type hydro power for alpine conditions, since the electricity in Bhutan is mainly pro-

duced from storage type hydro power in alpine regions. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in the India is 12 %. The share of the storage type hydropower plants is 88 %. The share of 

pumped storage in India is 12 %. 

Hydropower constitutes of reservoir power plants, run-of-river power plants, and pumped storage 

power plants. The total hydro power capacity as on 31.03.2008 amounted to 37002.1 MW including a 

capacity of 4ô551 MW pumped storage power plants (CEA 2008). We identified only one large run-

of-river power plant with a capacity of 1ô500 MW. However, also 2ô430 MW of small hydro power 

plants were installed, which are usually run-of-river power plants as well.  

Tab. 3.36 Pumped storage and run -of-river power plants in India  

 

Capacity 

(CEA 2008) 

in MW 

Share 

Total pumped storage power plants  4551 12.3 % 

Run-of-river power plants* 3930 12.1 % 

Storage type hydropower 33072 87.9 % 

Total non -pumped storage power plants  32451 87.7 % 

Total Hydropower including pumped storage  

Capacity in 2008 
37002 100.0 % 

*http://www.eai.in/ref/ae/hyd/hyd.html   

 

For India the share of the storage type hydro power is differently modelled for the main geographical 

regions of India. Greenhouse gas emissions from reservoir power plants strongly depend on the cli-

mate. In tropical climate, such as in South India, flooding an area leads to higher methane and carbon 

dioxide emissions compared to emissions from power plants in northern highlands (Svensson et al. 

2008). Reservoir power plants in North India are considered with a dataset for alpine hydropower, 

reservoir power plants in South India with a dataset of Brazilian hydropower, and reservoir power 

plants in the remaining areas with a dataset of non-alpine hydropower (see Tab. 3.37). 

Tab. 3.37 Capacity of large hydropower split up into Indiaôs main geographical areas according to Central Statistics 

Office ( CSO 2011) 

  
Capacity 

2008 
Share 

  GW % 

North India 12.98 36.1% 

East India 3.93 10.9% 

Northeast India 1.12 3.1% 

West India 7.2 20.0% 

South India 10.69 29.8% 

Total 35.92 100.0% 
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Power production from nuclear power plants is approximated using the Chinese dataset of pressure 

water reactors and the UCTE dataset of boiling water reactors. These datasets reflect the conditions of 

nuclear power production using a mix of PWR and BWR power plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of India are shown Tab. 3.54 

and Tab. 3.55. 

Tab. 3.38: Composition of the Indian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 685'385 640'384 81.79 80.83

Hard coal 549'750 513'655 65.60 64.84

Lignite 18'130 16'940 2.16 2.14

Peat 0 0 0.00 0.00

Industrial Gases 1'430 1'336 0.17 0.17

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 34'148 31'906 4.07 4.03

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 81'927 76'548 9.78 9.66

Other fossil 0 0 0.00 0.00

Hydro 114'295 113'152 14.45 14.28

Reservoir power plants 88'108 87'227 11.14 11.01

Run-of-river power plants 12'129 12'007 1.53 1.52

Pumped storage power plants 14'058 13'918 1.78 1.76

Nuclear 14'713 13'830 1.77 1.75

Pressurised-water reactor (PWR) 13'708 12'885 1.65 1.63

Boiling-water reactor (BWR) 1'005 945 0.12 0.12

Renewables 15'733 15'602 1.99 1.97

Geothermal 0 0 0.00 0.00

Solar 20 19 0.00 0.00

Photovoltaic 20 19 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 13'740 13'740 1.75 1.73

Wood 1'973 1'843 0.24 0.23

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 830'126 782'969 100.00 98.83

Imports 0 9'249 0.00 1.17

Bhutan 0 9'249 0.00 1.17

Total 830'126 792'218 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.39: Unit process raw data of  the electricity production mix in India 2008, at busbar  
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% GeneralComment

Location IN

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production IN kWh 1.00E+0

technosphere electricity, hard coal, at power plant CN kWh 6.56E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in India, value: IEA statistics 2008

electricity, lignite, at power plant SK kWh 2.16E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in India, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 1.71E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in India, value: 

IEA statistics 2008

electricity, oil, at power plant SK kWh 4.07E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in India, value: IEA statistics 

2008

electricity, natural gas, at power plant CENTREL kWh 9.78E-2 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in India, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 3.32E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in India: 87.9%

electricity, hydropower, at reservoir power plant, alpine region RER kWh 4.03E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in India: 87.9%

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 3.80E-2 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in India: 87.9%

electricity, hydropower, at run-of-river power plant RER kWh 1.53E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in India: 12.1%

electricity, hydropower, at pumped storage power plant SK kWh 1.78E-2 1 1.05
(1,1,1,3,1,1); estimated share of pumped storage  

production in India: 12.3%

electricity, nuclear, at power plant pressure water reactor CN kWh 1.65E-2 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in India using PWR, value: IEA statistics 

2008, fraction: IAEA Database 2010 (PRIS)

electricity, nuclear, at power plant boiling water reactor UCTE kWh 1.21E-3 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in India using BWR, value: IEA statistics 

2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 1.75E-2 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in India, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 2.40E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power production 

in India, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.35E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in India, value: IEA statistics 2008
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Tab. 3.40: Unit process raw data of the electricity supply mix in India 2008, at busbar  

 

 

3.4.3 Indonesia (ID)  

Tab. 3.41 shows an overview over the Indonesian electricity production according to the IEA Statis-

tics (IEA 2010) for the year 2008. The Indonesian power production relies on fossil fuels, mainly lig-

nite (41 %), petroleum products (29 %) and natural gas (17 %) as main energy source. Further elec-

tricity is produced from hydropower (8 %) and from renewables, mainly geothermal (6 %). No elec-

tricity is imported to Indonesia.  

There are no nuclear power plants in Indonesia (PRIS 2011). Therefore, the nuclear power production 

is zero.  

The electricity production from hydro power is approximated using the Brazilian dataset for storage 

type hydropower production. It is assumed that 100 % of the electricity from hydropower comes from 

storage type hydropower plants. The share of pumped storage in Indonesia is 0 %. The Brazilian da-

taset is used, because of the similar climatic conditions of Brazil and Indonesia. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Indonesia are shown Tab. 

3.42 and Tab. 3.43. 
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Location IN

InfrastructureProcess 0

Unit kWh

product electricity mix IN kWh 1.00E+0

technosphere electricity, hard coal, at power plant IN kWh 6.48E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in India, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 2.14E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in India, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 1.69E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in India, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 4.03E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in India, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 9.66E-2 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in India, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 3.28E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in India: 87.9%

electricity, hydropower, at reservoir power plant, alpine region RER kWh 5.15E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in India: 87.9%

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 3.75E-2 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in India: 87.9%

electricity, hydropower, at run-of-river power plant RER kWh 1.52E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in India: 12.1%

electricity, hydropower, at pumped storage power plant IN kWh 1.76E-2 1 1.05
(1,1,1,3,1,1); estimated share of pumped storage  

production in India: 12.3%

electricity, nuclear, at power plant pressure water reactor CN kWh 1.63E-2 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in India using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, nuclear, at power plant boiling water reactor UCTE kWh 1.19E-3 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in India using BWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 1.73E-2 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in India, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 2.37E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power 

production in India, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.33E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in India, value: IEA statistics 2008
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Tab. 3.41: Composition of the Indonesian e lectricity production and supply mix including electricity imports ( IEA 

2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 129'612 124'946 86.57 86.57

Hard coal 0 0 0.00 0.00

Lignite 61'395 59'185 41.01 41.01

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 42'981 41'434 28.71 28.71

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 25'236 24'327 16.86 16.86

Other fossil 0 0 0.00 0.00

Hydro 11'528 11'413 7.91 7.91

Reservoir power plants 11'528 11'413 7.91 7.91

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 8'297 7'965 5.52 5.52

Geothermal 8'297 7'965 5.52 5.52

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 0 0 0.00 0.00

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 149'437 144'324 100.00 100.00

Imports 0 0 0.00 0.00

Total 149'437 144'324 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.42: Unit process raw data of the electricity production mix in Indonesia 2008, at busbar  

 

 

Tab. 3.43: Unit process raw data of the electricity supply mix in Indonesia 2008, at busbar  

 

 

3.4.4 Iran (IR)  

Tab. 3.41 shows an overview over the Iranian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Iranian power production relies on fossil fuels, mainly natural gas 

(81 %) and petroleum products (17 %) as main energy source. Further electricity is produced from 

hydropower (2 %). No electricity is imported to Iran.  

There are no nuclear power plants in Iran (PRIS 2011). Therefore, the nuclear power production is ze-

ro.  

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in the Iran is 100 %. The share of pumped storage in Iran is 0 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Iran are shown Tab. 3.45 and 

Tab. 3.46. 
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% GeneralComment

Location ID

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production ID kWh 1.00E+0

electricity, lignite, at power plant UCTE kWh 4.10E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Indonesia, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 2.87E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Indonesia, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 1.69E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Indonesia, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 7.91E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Indonesia: 100%

electricity, at wind power plant RER kWh 5.52E-2 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Indonesia, value: IEA statistics 2008
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Location ID

InfrastructureProcess 0

Unit kWh

product electricity mix ID kWh 1.00E+0

electricity, lignite, at power plant UCTE kWh 4.10E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Indonesia, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 2.87E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Indonesia, value: 

IEA statistics 2008

electricity, natural gas, at power plant UCTE kWh 1.69E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Indonesia, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 7.91E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Indonesia: 100%

electricity, at wind power plant RER kWh 5.52E-2 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Indonesia, value: IEA statistics 2008
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Tab. 3.44: Composition of the Iranian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 209'332 199'384 97.48 97.48

Hard coal 0 0 0.00 0.00

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 390 371 0.18 0.18

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 35'543 33'854 16.55 16.55

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 173'399 165'159 80.75 80.75

Other fossil 0 0 0.00 0.00

Hydro 5'003 4'953 2.42 2.42

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 5'003 4'953 2.42 2.42

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 196 196 0.10 0.10

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 196 196 0.10 0.10

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 214'531 204'533 100.00 100.00

Imports 0 0 0.00 0.00

Total 214'531 204'533 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.45: Unit process raw data of the electricity production mix in Iran 2008, at busbar  

 

 

Tab. 3.46: Unit process raw data of the electricity supply mix in Iran 2 008, at busbar  

 

 

3.4.5 Japan (JP)  

Tab. 3.47 shows an overview over the Japanese electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Japanese power production relies on fossil fuels, mainly hard coal 

(24 %), natural gas (26 %) and petroleum products (12 %) as main energy source. Further electricity is 

produced from nuclear power (24 %) and hydro power (8 %). No electricity is imported because of the 

geographical situation. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in Japan is 80 %. The share of the storage type hydropower plants is 20 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Japan is 9.0 %. 

Power production from nuclear power plants is approximated using the UCTE datasets for boiling and 

pressure water reactors. These datasets reflect the conditions of nuclear power production using a mix 

of PWR (43.6 %) and BWR (56.4 %) power plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 
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Location IR

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production IR kWh 1.00E+0

electricity, industrial gas, at power plant UCTE kWh 1.82E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Iran, value: 

IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.66E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Iran, value: IEA statistics 

2008

electricity, natural gas, at power plant UCTE kWh 8.07E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Iran, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 2.42E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in Iran: 100%

electricity, at wind power plant RER kWh 9.58E-4 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Iran, value: IEA statistics 2008
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Location IR

InfrastructureProcess 0

Unit kWh

product electricity mix IR kWh 1.00E+0

electricity, industrial gas, at power plant UCTE kWh 1.82E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Iran, value: 

IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.66E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Iran, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 8.07E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Iran, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 2.42E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in Iran: 100%

electricity, at wind power plant RER kWh 9.58E-4 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Iran, value: IEA statistics 2008
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The unit process raw data of the electricity production and supply mix of Japan are shown Tab. 3.48 

and Tab. 3.49. 

Tab. 3.47: Composition of the Japanese e lectricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 710'577 667'757 65.38 65.38

Hard coal 263'663 247'774 24.26 24.26

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 32'161 30'223 2.96 2.96

Coke gases 8'215 7'720 0.76 0.76

Blast furnace gases 23'946 22'503 2.20 2.20

Petroleum products 131'593 123'663 12.11 12.11

Fuel oil 108'997 102'429 10.03 10.03

Diesel 3'199 3'006 0.29 0.29

other petroleum products 19'397 18'228 1.78 1.78

Natural Gas 283'160 266'097 26.06 26.06

Other fossil 0 0 0.00 0.00

Hydro 83'295 82'462 8.07 8.07

Reservoir power plants 15'248 15'095 1.48 1.48

Run-of-river power plants 60'991 60'381 5.91 5.91

Pumped storage power plants 7'056 6'985 0.68 0.68

Nuclear 258'128 242'640 23.76 23.76

Pressurised-water reactor (PWR) 112'580 105'826 10.36 10.36

Boiling-water reactor (BWR) 145'548 136'815 13.40 13.40

Renewables 22'705 21'551 2.11 2.11

Geothermal 2'752 2'642 0.26 0.26

Solar 2'251 2'116 0.21 0.21

Photovoltaic 2'251 2'116 0.21 0.21

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 2'623 2'623 0.26 0.26

Wood 15'079 14'170 1.39 1.39

Biogas 0 0 0.00 0.00

Waste 7'309 6'869 0.67 0.67

Municipal waste 6'837 6'425 0.63 0.63

Industrial waste 472 444 0.04 0.04

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 1'082'014 1'021'279 100.00 100.00

Imports 0 0 0.00 0.00

Total 1'082'014 1'021'279 100.00 100.00

red marked: Data is not available by IEA-statistics



 3. Life cycle  inventories of electricity mixes 

Life Cycle Inventories of Electricity Mixes and Grid - 48 - treeze Ltd. 

Tab. 3.48: Unit process raw dat a of the electricity production mix in Japan 2008, at busbar  
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Location JP

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production JP kWh 1.00E+0

technosphere electricity, hard coal, at power plant JP kWh 2.43E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Japan, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 2.96E-2 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Japan, value: 

IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.18E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Japan, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 2.94E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Japan, value: IEA statistics 

2008

electricity, natural gas, at power plant JP kWh 2.61E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Japan, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.48E-2 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Japan: 20%

electricity, hydropower, at run-of-river power plant RER kWh 5.91E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in Japan: 80%

electricity, hydropower, at pumped storage power plant JP kWh 6.84E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Japan: 8.47%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 1.04E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in Japan using PWR, value: IEA statistics 

2008, fraction: IAEA Database 2010 (PRIS)

electricity, nuclear, at power plant boiling water reactor UCTE kWh 1.34E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in Japan using BWR, value: IEA statistics 

2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 5.16E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Japan, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant JP kWh 2.07E-3 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Japan, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.39E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Japan, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 6.73E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Japan, value: IEA 

statistics 2008
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Tab. 3.49: Unit process raw data of the electricity supply mix in Japan 2008, at busbar  

 

 

3.4.6 Malaysia (MY)  

Tab. 3.50 shows an overview over the Malaysian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Malaysian power production relies on fossil fuels, mainly natural 

gas (64 %) and hard coal (27 %), as main energy source. Further electricity is produced from hydro-

power (8 %). No electricity is imported to Malaysia. 

There are no nuclear power plants in Malysia (PRIS 2011). Therefore, the nuclear power production is 

zero. 

The electricity production from hydro power is approximated using the Brazilian dataset for storage 

type hydropower production. It is assumed that 100 % of the electricity from hydropower comes from 

storage type hydropower plants. The share of pumped storage in Malaysia is 0%. The Brazilian da-

taset is used, because of the similar climatic conditions of Brazil and Malaysia. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Malaysia are shown Tab. 

3.51 and Tab. 3.52. 
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Location JP

InfrastructureProcess 0

Unit kWh

product electricity mix JP kWh 1.00E+0

technosphere electricity, hard coal, at power plant JP kWh 2.43E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Japan, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 2.96E-2 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Japan, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.18E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Japan, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 2.94E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Japan, value: IEA 

statistics 2008

electricity, natural gas, at power plant JP kWh 2.61E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Japan, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.48E-2 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Japan: 20%

electricity, hydropower, at run-of-river power plant RER kWh 5.91E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in Japan: 80%

electricity, hydropower, at pumped storage power plant JP kWh 6.84E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Japan: 8.47%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 1.04E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in Japan using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, nuclear, at power plant boiling water reactor UCTE kWh 1.34E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in Japan using BWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 5.16E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Japan, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant JP kWh 2.07E-3 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in Japan, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.39E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Japan, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 6.73E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in Japan, 

value: IEA statistics 2008
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Tab. 3.50: Composition of the Malaysian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 89'932 88'224 92.28 92.28

Hard coal 26'177 25'680 26.86 26.86

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 1'845 1'810 1.89 1.89

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 61'910 60'734 63.52 63.52

Other fossil 0 0 0.00 0.00

Hydro 7'459 7'384 7.72 7.72

Reservoir power plants 7'459 7'384 7.72 7.72

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 1 1 0.00 0.00

Geothermal 0 0 0.00 0.00

Solar 1 1 0.00 0.00

Photovoltaic 1 1 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 0 0 0.00 0.00

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 97'392 95'609 100.00 100.00

Imports 0 0 0.00 0.00

Total 97'392 95'609 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.51: Unit process raw data of the electricity production mix in Malaysia 2008, at busbar  

 

 

Tab. 3.52: Unit process raw data of the electricity supply mix in Malaysia 2008, at busbar  

 

 

3.4.7 Peopleôs Republic of China (CN) 

Tab. 3.53 shows an overview over the Chinese electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Chinese power production relies on fossil fuels, mainly hard coal 

(77 %), as main energy source. Further electricity is produced from hydropower (19 %) and from nu-

clear power (2 %). A share of about 0.1 % of the electricity is imported. The imported electricity is 

modelled with the Russian electricity mix. Because of the low share of the electricity imports, this as-

sumption does not influence the overall result. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in China is 25 %. The share of the storage type hydropower plants is 75 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in China is 0%. 

Power production from nuclear power plants is approximated using the Chinese dataset for pressure 

water reactors. These dataset reflects the conditions of nuclear power production using PWR power 

plants only (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 
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Location MY

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production MY kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 2.69E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Malaysia, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.89E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Malaysia, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 6.35E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Malaysia, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 7.72E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Malaysia: 100%

electricity, production mix photovoltaic, at plant KR kWh 9.83E-6 1 1.05
(1,1,1,3,1,1); assumption for solar power production 

in Malaysia, value: IEA statistics 2008
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Location MY

InfrastructureProcess 0

Unit kWh

product electricity mix MY kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 2.69E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Malaysia, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.89E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Malaysia, value: 

IEA statistics 2008

electricity, natural gas, at power plant UCTE kWh 6.35E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Malaysia, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 7.72E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Malaysia: 100%

electricity, production mix photovoltaic, at plant KR kWh 9.83E-6 1 1.05
(1,1,1,3,1,1); assumption for solar power 

production in Malaysia, value: IEA statistics 2008



 3. Life cycle  inventories of electricity mixes 

Life Cycle Inventories of Electricity Mixes and Grid - 52 - treeze Ltd. 

The unit process raw data of the electricity production and supply mix of China are shown Tab. 3.54 

and Tab. 3.55. 

Tab. 3.53: Composition of the Chinese electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 2'787'719 2'456'745 78.85 78.75

Hard coal 2'711'663 2'389'719 76.70 76.61

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 21'617 19'051 0.61 0.61

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 23'411 20'632 0.66 0.66

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 31'028 27'344 0.88 0.88

Other fossil 0 0 0.00 0.00

Hydro 585'187 579'335 18.59 18.57

Reservoir power plants 438'890 434'501 13.95 13.93

Run-of-river power plants 146'297 144'834 4.65 4.64

Pumped storage power plants 0 0 0.00 0.00

Nuclear 68'394 64'290 2.06 2.06

Pressurised-water reactor (PWR) 68'394 64'290 2.06 2.06

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 15'610 15'320 0.49 0.49

Geothermal 0 0 0.00 0.00

Solar 172 162 0.00 0.00

Photovoltaic 172 162 0.01 0.01

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 13'079 13'079 0.42 0.42

Wood 2'359 2'079 0.07 0.07

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 3'456'910 3'115'690 100.00 99.88

Imports 0 3'842 0.00 0.12

Chinese Taipeh 0 3'842 0.00 0.12

Total 3'456'910 3'119'532 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.54: Unit process raw data of the electricity production mix in China 2008, at busbar  

 

 

Tab. 3.55: Unit process raw data of the electricity supply mix in China 2008, at busbar  

 

 

 

3.4.8 Saudi Arabia (SA)  

Tab. 3.56 shows an overview over the Saudi Arabian electricity production according to the IEA Sta-

tistics (IEA 2010) for the year 2008. The Saudi Arabian power production relies on fossil fuels, main-

ly petroleum products (57 %) and natural gas (43 %), as main energy source. No electricity is import-

ed to Saudi Arabia.  
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Location CN

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production CN kWh 1.00E+0

technosphere electricity, hard coal, at power plant CN kWh 7.67E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in China, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 6.11E-3 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in China, value: 

IEA statistics 2008

electricity, oil, at power plant SK kWh 6.62E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in China, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 8.78E-3 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in China, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.39E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in China: 75%

electricity, hydropower, at run-of-river power plant RER kWh 4.65E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in China: 25%

electricity, nuclear, at power plant pressure water reactor CN kWh 2.06E-2 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in China using PWR, value: IEA statistics 

2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 4.20E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in China, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 5.19E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in China, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 6.67E-4 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in China, value: IEA statistics 2008
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Location CN

InfrastructureProcess 0

Unit kWh

product electricity mix CN kWh 1.00E+0

technosphere electricity, hard coal, at power plant CN kWh 7.66E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in China, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 6.11E-3 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in China, 

value: IEA statistics 2008

electricity, oil, at power plant SK kWh 6.61E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in China, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 8.77E-3 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in China, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.39E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in China: 75%

electricity, hydropower, at run-of-river power plant RER kWh 4.64E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in China: 25%

electricity, nuclear, at power plant pressure water reactor CN kWh 2.06E-2 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in China using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 4.19E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in China, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 5.18E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in China, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 6.66E-4 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in China, value: IEA statistics 2008

electricity mix, domestic production RU kWh 1.23E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

China, value: IEA statistics 2008
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There are no nuclear power plants in Saudi Arabia (PRIS 2011). Therefore, the nuclear power produc-

tion is zero.  

In Saudi Arabia there is no electricity production from hydro power.  

The unit process raw data of the electricity production and supply mix of Saudi Arabia are shown Tab. 

3.57 and Tab. 3.58. 

Tab. 3.56: Composition of the Saudi Arabian electricity production and supply mix including electricity imports ( IEA 

2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 204'200 187'532 100.00 100.00

Hard coal 0 0 0.00 0.00

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 116'238 106'750 56.92 56.92

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 87'962 80'782 43.08 43.08

Other fossil 0 0 0.00 0.00

Hydro 0 0 0.00 0.00

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 0 0 0.00 0.00

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 0 0 0.00 0.00

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 204'200 187'532 100.00 100.00

Imports 0 0 0.00 0.00

Total 204'200 187'532 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.57: Unit process raw data of the electricity production mix in Saudi Arabia 2008, at busbar  

 

 

Tab. 3.58: Unit process raw data of the electricity supply mix in Saudi Arabia 2008, at busbar  

 

 

3.4.9 South Korea (KR)  

Tab. 3.59 shows an overview over the South Korean electricity production according to the IEA Sta-

tistics (IEA 2011) for the year 2008. The South Korean power production relies on fossil fuels, mainly 

hard coal (40 %) and natural gas (18 %) as main energy source. Further electricity is produced from 

nuclear power (34 %) and hydro power (1 %). No electricity is imported to South Korea. Therefore, 

the production mix and the supply mix are identical. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in South Korea is 80 %. The share of the storage type hydropower plants is 20 %. The storage 

type hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in South Korea is 44.8 %. 

Power production from nuclear power plants is approximated using the UCTE datasets for pressure 

water reactors. This dataset reflects the conditions of nuclear power production using PWR power 

plants only (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of South Korea are shown Tab. 

3.60 and Tab. 3.61. 
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Location SA

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production SA kWh 1.00E+0

electricity, oil, at power plant UCTE kWh 5.69E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Saudi Arabia, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 4.31E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Saudi Arabia, value: IEA statistics 2008
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Location SA

InfrastructureProcess 0

Unit kWh

product electricity mix SA kWh 1.00E+0

electricity, oil, at power plant UCTE kWh 5.69E-1 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Saudi Arabia, 

value: IEA statistics 2008

electricity, natural gas, at power plant UCTE kWh 4.31E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Saudi Arabia, value: IEA statistics 
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Tab. 3.59: Composition of the South Korean electricity production and supply mix including electricity imports ( IEA 

2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 288'444 274'297 64.83 64.83

Hard coal 176'696 168'030 39.71 39.71

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 15'065 14'326 3.39 3.39

Coke gases 1'616 1'537 0.36 0.36

Blast furnace gases 13'449 12'789 3.02 3.02

Petroleum products 15'351 14'598 3.45 3.45

Fuel oil 11'506 10'942 2.59 2.59

Diesel 446 424 0.10 0.10

other petroleum products 3'399 3'232 0.76 0.76

Natural Gas 81'332 77'343 18.28 18.28

Other fossil 0 0 0.00 0.00

Hydro 5'563 5'507 1.30 1.30

Reservoir power plants 614 608 0.14 0.14

Run-of-river power plants 2'456 2'431 0.57 0.57

Pumped storage power plants 2'493 2'468 0.58 0.58

Nuclear 150'958 141'901 33.54 33.54

Pressurised-water reactor (PWR) 150'958 141'901 33.54 33.54

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 765 746 0.18 0.18

Geothermal 0 0 0.00 0.00

Solar 285 268 0.06 0.06

Photovoltaic 285 268 0.06 0.06

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 436 436 0.10 0.10

Wood 40 38 0.01 0.01

Biogas 4 4 0.00 0.00

Waste 623 592 0.14 0.14

Municipal waste 157 149 0.04 0.04

Industrial waste 17 16 0.00 0.00

Sewage sludge and landfill gases 449 427 0.10 0.10

Other 75 71 0.02 0.02

Total domestic 446'428 423'114 100.00 100.00

Imports 0 0 0.00 0.00

Total 446'428 423'114 100.00 100.00

red marked: Data is not available by IEA-statistics



 3. Life cycle  inventories of electricity mixes 

Life Cycle Inventories of Electricity Mixes and Grid - 57 - treeze Ltd. 

Tab. 3.60: Unit process raw data of the electricity production mix in South Korea 2008, at busbar  
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Location KR

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production KR kWh 1.00E+0

technosphere electricity, hard coal, at power plant JP kWh 3.97E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in South Korea, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 3.39E-2 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in South Korea, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 3.35E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in South Korea, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.00E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in South Korea, value: IEA 

statistics 2008

electricity, natural gas, at power plant JP kWh 1.83E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in South Korea, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.44E-3 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in South Korea: 20%

electricity, hydropower, at run-of-river power plant RER kWh 5.75E-3 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in South Korea: 80%

electricity, hydropower, at pumped storage power plant KR kWh 5.83E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in South Korea: 44.81%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.35E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in South Korea using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 1.20E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in South Korea, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 6.33E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in South Korea, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 8.99E-5 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in South Korea, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.02E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in South Korea, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 3.91E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in South Korea, 

value: IEA statistics 2008
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Tab. 3.61: Unit process raw data of the electricity supply mix in South Korea 2008, at busbar  

 

 

 

3.4.10 Chinese Taipei  (TW) 

Tab. 3.62 shows an overview over the Taiwanese electricity production according to the IEA Statistics 

(IEA 2010) the year 2008. The Taiwanese power production relies on fossil fuels, mainly hard coal 

(47 %), natural gas (19 %), petroleum products (6 %) and lignite (4 %) as main energy source. Further 

electricity is produced from nuclear power (17 %) and hydro power (3 %). No electricity is imported 

to Taiwan. Therefore, the production mix and the supply mix are identical. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.2 is taken into account. The share of run-of-river hydropower 

plants in Taiwan is 100 %. The share of the storage type hydropower plants is 0 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Taiwan is 0%. 

Power production from nuclear power plants is approximated using the UCTE datasets for boiling wa-

ter reactors and the Chinese dataset for pressure water reactors. These datasets reflect the conditions of 

nuclear power production using a mix of BWR (63 %) and PWR (37 %) power plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 
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Unit kWh

product electricity mix KR kWh 1.00E+0

technosphere electricity, hard coal, at power plant JP kWh 3.97E-1 1 1.05

(1,1,1,1,1,1); assumption for hard coal power 

production in South Korea, value: IEA statistics 

2008

electricity, industrial gas, at power plant UCTE kWh 3.39E-2 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in South 

Korea, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 3.35E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in South Korea, 

value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.00E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in South Korea, value: 

IEA statistics 2008

electricity, natural gas, at power plant JP kWh 1.83E-1 1 1.05

(1,1,1,1,1,1); assumption for natural gas power 

production in South Korea, value: IEA statistics 

2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.44E-3 1 1.05

(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in South Korea: 20%

electricity, hydropower, at run-of-river power plant RER kWh 5.75E-3 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in South Korea: 80%

electricity, hydropower, at pumped storage power plant KR kWh 5.83E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in South Korea: 44.81%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.35E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in South Korea using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 1.20E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in South Korea, value: IEA statistics 

electricity, production mix photovoltaic, at plant KR kWh 6.33E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in South Korea, value: IEA statistics 

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 8.99E-5 1 1.05

(1,1,1,3,1,1); assumption for cogeneration power 

production in South Korea, value: IEA statistics 

2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.02E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in South 

Korea, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 3.91E-4 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in South 

Korea, value: IEA statistics 2008
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The unit process raw data of the electricity production and supply mix of Chinese Taipei are shown 

Tab. 3.63 and Tab. 3.64.  

Tab. 3.62: Composition of the Taiwanese  electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 185'630 170'282 77.35 77.35

Hard coal 112'371 103'080 46.82 46.82

Lignite 10'630 9'751 4.43 4.43

Peat 0 0 0.00 0.00

Industrial Gases 2'050 1'881 0.85 0.85

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 14'252 13'074 5.94 5.94

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 46'327 42'497 19.30 19.30

Other fossil 0 0 0.00 0.00

Hydro 7'772 7'694 3.49 3.49

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 7'772 7'694 3.49 3.49

Pumped storage power plants 0 0 0.00 0.00

Nuclear 40'827 38'377 17.43 17.43

Pressurised-water reactor (PWR) 15'087 14'182 6.44 6.44

Boiling-water reactor (BWR) 25'740 24'196 10.99 10.99

Renewables 1'111 1'068 0.49 0.49

Geothermal 0 0 0.00 0.00

Solar 4 4 0.00 0.00

Photovoltaic 4 4 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 589 589 0.27 0.27

Wood 518 475 0.22 0.22

Biogas 0 0 0.00 0.00

Waste 2'984 2'737 1.24 1.24

Municipal waste 2'984 2'737 1.24 1.24

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 238'324 220'159 100.00 100.00

Imports 0 0 0.00 0.00

Total 238'324 220'159 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.63: Unit process raw data of the electricity production mix in Chinese Taipei  2008, at busbar  

 

 

Tab. 3.64: Unit process raw data of  the electricity supply mix in Chinese Taipei  2008, at busbar  
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Location TW

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production TW kWh 1.00E+0

technosphere electricity, hard coal, at power plant CN kWh 4.68E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Taiwan, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 4.43E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Taiwan, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 8.54E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Taiwan, value: 

IEA statistics 2008

electricity, oil, at power plant UCTE kWh 5.94E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Taiwan, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 1.93E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Taiwan, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 3.49E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  hydropower 

production in Taiwan: 100%

electricity, nuclear, at power plant pressure water reactor CN kWh 6.44E-2 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Taiwan using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, nuclear, at power plant boiling water reactor UCTE kWh 1.10E-1 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Taiwan using BWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 2.68E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Taiwan, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 1.71E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power production 

in Taiwan, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.16E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Taiwan, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.24E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Taiwan, value: IEA 

statistics 2008
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Location TW

InfrastructureProcess 0

Unit kWh

product electricity mix TW kWh 1.00E+0

technosphere electricity, hard coal, at power plant CN kWh 4.68E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Taiwan, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 4.43E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Taiwan, value: IEA statistics 2008

electricity, industrial gas, at power plant UCTE kWh 8.54E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial, coke and 

blast furnace gas power production in Taiwan, 

value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 5.94E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Taiwan, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 1.93E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Taiwan, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 3.49E-2 1 1.05
(1,1,1,3,1,1); estimated share of ROR  

hydropower production in Taiwan: 100%

electricity, nuclear, at power plant pressure water reactor CN kWh 6.44E-2 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Taiwan using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, nuclear, at power plant boiling water reactor UCTE kWh 1.10E-1 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Taiwan using BWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 2.68E-3 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Taiwan, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 1.71E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power 

production in Taiwan, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.16E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Taiwan, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.24E-2 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in Taiwan, 

value: IEA statistics 2008
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3.4.11 Thailand (TH)  

Tab. 3.62 shows an overview over the Thai electricity production according to the IEA Statistics (IEA 

2010) the year 2008. The Thai power production relies on fossil fuels, mainly natural gas (69 %), lig-

nite (12 %) and hard coal (9 %) as main energy source. Further electricity is produced from hydro 

power (5 %) and renewables, mainly wood (3 %). No electricity is imported to Thailand. Therefore, 

the production mix and the supply mix are identical. There are no nuclear power plants in Thailand 

(PRIS 2011). Therefore, the nuclear power production is zero. 

The electricity production from hydro power is approximated using the Brazilian dataset for storage 

type hydropower production. It is assumed that 100 % of the electricity from hydropower comes from 

storage type hydropower plants. The share of pumped storage in Thailand is 0 %. The Brazilian da-

taset is used, because of the similar climatic conditions of Brazil and Thailand. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Thailand are shown Tab. 

3.63 and Tab. 3.64.  
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Tab. 3.65: Composition of the Thai electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 135'474 131'220 91.79 91.79

Hard coal 13'108 12'697 8.88 8.88

Lignite 18'418 17'839 12.48 12.48

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 1'662 1'610 1.13 1.13

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 102'286 99'074 69.31 69.31

Other fossil 0 0 0.00 0.00

Hydro 7'113 7'042 4.93 4.93

Reservoir power plants 7'113 7'042 4.93 4.93

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 4'840 4'688 3.28 3.28

Geothermal 2 2 0.00 0.00

Solar 3 3 0.00 0.00

Photovoltaic 3 3 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 0 0 0.00 0.00

Wood 4'795 4'644 3.25 3.25

Biogas 40 39 0.03 0.03

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 147'427 142'950 100.00 100.00

Imports 0 0 0.00 0.00

Total 147'427 142'950 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.66: Unit process raw data of the electricity production mix in Thailand  2008, at busbar  

 

 

Tab. 3.67: Unit process raw data of the electricity supply mix in Thailand 2008, at busbar  

 

 

3.5 Europe  

3.5.1 Austria (AT)  

Tab. 3.68 shows an overview of the Austrian electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Austrian power production relies on hydropower (48 %) as main 

energy source. Further electricity is produced from fossil fuels, mainly natural gas (12 %) and hard 

coal (6 %), and from Renewables, mainly Wood (3 %) and Wind (2 %). A share of about 24 % of the 

electricity is imported from Germany, the Czech Republic, Slovenia, Hungary, Switzerland and Italy. 
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% GeneralComment

Location TH

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production TH kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 8.88E-2 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Thailand, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 1.25E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Thailand, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.13E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Thailand, value: IEA 

statistics 2008

electricity, natural gas, at power plant UCTE kWh 6.93E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Thailand, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 4.93E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Thailand: 100%

electricity, at wind power plant RER kWh 1.34E-5 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Thailand, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 1.97E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power production 

in Thailand, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 3.25E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Thailand, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 2.71E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Thailand, value: 

IEA statistics 2008
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Location TH

InfrastructureProcess 0

Unit kWh

product electricity mix TH kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 8.88E-2 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Thailand, value: IEA statistics 2008

electricity, lignite, at power plant UCTE kWh 1.25E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Thailand, value: IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.13E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Thailand, value: 

IEA statistics 2008

electricity, natural gas, at power plant UCTE kWh 6.93E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power 

production in Thailand, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant BR kWh 4.93E-2 1 1.05
(1,1,1,3,1,1); estimated share of reservoir 

hydropower production in Thailand: 100%

electricity, at wind power plant RER kWh 1.34E-5 1 1.05
(1,1,1,3,1,1); assumption for geothermal power 

production in Thailand, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant KR kWh 1.97E-5 1 1.05
(1,1,1,3,1,1); assumption for solar power 

production in Thailand, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 3.25E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Thailand, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 2.71E-4 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Thailand, 

value: IEA statistics 2008
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The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Austria is 75 %, the share of the storage type hydropower plants is 25 %. The storage type 

hydropower production is approximated using the dataset for alpine conditions. The share of the 

pumped storage hydropower production in Austria is 7 % of the hydro power production. 

There are no nuclear power plants in Austria (PRIS 2011). Therefore, the nuclear power production is 

zero. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Austria are shown in Tab. 

3.69 and Tab. 3.70. 
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Tab. 3.68: Composition of the Austrian electricity production and supply mix including electricity imports ( IEA 2011) 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 19'345 16'766 26.43 20.14

Hard coal 5'524 4'788 7.55 5.75

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 1'374 1'191 1.88 1.43

Coke gases 228 198 0.31 0.24

Blast furnace gases 1'146 993 1.57 1.19

Petroleum products 1'243 1'077 1.70 1.29

Fuel oil 544 471 0.74 0.57

Diesel 9 8 0.01 0.01

other petroleum products 690 598 0.94 0.72

Natural Gas 11'204 9'711 15.31 11.67

Other fossil 0 0 0.00 0.00

Hydro 40'678 40'271 63.48 48.38

Reservoir power plants 9'487 9'392 14.80 11.28

Run-of-river power plants 28'460 28'175 44.41 33.85

Pumped storage power plants 2'732 2'705 4.26 3.25

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 6'289 5'721 9.02 6.87

Geothermal 2 2 0.00 0.00

Solar 28 26 0.04 0.03

Photovoltaic 28 26 0.04 0.03

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 2'014 2'014 3.17 2.42

Wood 3'259 2'825 4.45 3.39

Biogas 986 855 1.35 1.03

Waste 772 669 1.05 0.80

Municipal waste 363 315 0.50 0.38

Industrial waste 390 338 0.53 0.41

Sewage sludge and landfill gases 19 16 0.03 0.02

Other 17 15 0.02 0.02

Total domestic 67'101 63'443 100.00 76.22

Imports 0 19'796 0.00 23.78

Czech Republic 0 5'336 0.00 6.41

Germany 0 12'757 0.00 15.33

Hungary 0 722 0.00 0.87

Italy 0 2 0.00 0.00

Slovenia 0 873 0.00 1.05

Switzerland 0 106 0.00 0.13

Total 67'101 83'239 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.69: Unit process raw data of the electricity production mix in Austria 2008, at busbar  
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Location AT

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production AT kWh 1.00E+0

technosphere electricity, hard coal, at power plant AT kWh 7.55E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Austria, value: IEA statistics 2008

electricity, industrial gas, at power plant AT kWh 1.88E-2 1 1.05

(1,1,1,1,1,1); assumption for industrial, coke and 

blast furnace gas power production in Austria, 

value: IEA statistics 2008

electricity, oil, at power plant AT kWh 1.69E-2 1 1.05

(1,1,1,1,1,1); assumption for petroleum product 

and fuel oil power production in Austria, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.23E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Austria, value: IEA 

statistics 2008

electricity, natural gas, at power plant AT kWh 1.53E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Austria, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 1.48E-1 1 1.05
(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Austria: 25%

electricity, hydropower, at run-of-river power plant RER kWh 4.44E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Austria: 75%

electricity, hydropower, at pumped storage power plant AT kWh 4.26E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Austria: 6.72%

electricity, at wind power plant RER kWh 3.20E-2 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, 

solar thermal, tidal and other power production in 

Austria, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant AT kWh 4.15E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in Austria, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 4.45E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Austria, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.37E-2 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Austria, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.03E-2 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in Austria, 

value: IEA statistics 2008
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Tab. 3.70: Unit process raw data of the electricity supply mix in Austria 2008, at busbar  

 

 

3.5.2 Belgium (BE)  

Tab. 3.71 shows an overview of the Belgian electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Belgian power production relies on nuclear power as main energy 

source (45 %). Further electricity is produced from fossil fuels, mainly natural gas (23 %) and hard 

coal, and renewables, mainly wind (2 %). A share of about 18 % of the electricity is imported from the 

Netherlands, France and Luxembourg. 

For the approximation of the hydropower the European dataset for run-of-river is used. The share of 

the run-of-river and storage type hydropower generation according to Tab. 3.1 is taken into account. 

The share of run-of-river hydropower plants in Belgium is 100 % and the share of the pumped storage 

hydropower production is 77 %. 

Power production from nuclear power plants is approximated using the French dataset of pressurised 

water reactors. This datasets reflects the conditions of nuclear power production using only PWR 

plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Belgium are shown Tab. 

3.72 and Tab. 3.73. 
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Location AT

InfrastructureProcess 0

Unit kWh

product electricity mix AT kWh 1.00E+0

technosphere electricity, hard coal, at power plant AT kWh 5.75E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Austria, value: IEA statistics 2008

electricity, industrial gas, at power plant AT kWh 1.88E-2 1 1.05

(1,1,1,1,1,1); assumption for industrial, coke and 

blast furnace gas power production in Austria, 

value: IEA statistics 2008

electricity, oil, at power plant AT kWh 1.28E-2 1 1.05

(1,1,1,1,1,1); assumption for petroleum product 

and fuel oil power production in Austria, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 9.37E-5 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Austria, value: IEA 

statistics 2008

electricity, natural gas, at power plant AT kWh 1.17E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Austria, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 1.13E-1 1 1.05
(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Austria: 25%

electricity, hydropower, at run-of-river power plant RER kWh 3.38E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Austria: 75%

electricity, hydropower, at pumped storage power plant AT kWh 3.25E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Austria: 6.72%

electricity, at wind power plant RER kWh 2.44E-2 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, 

solar thermal, tidal and other power production in 

Austria, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant AT kWh 3.16E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in Austria, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 3.39E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Austria, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.05E-2 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Austria, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 7.84E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in Austria, 

value: IEA statistics 2008

electricity mix, domestic production CZ kWh 6.41E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Austria, value: IEA statistics 2008

electricity mix, domestic production DE kWh 1.53E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Austria, value: IEA statistics 2008

electricity mix, domestic production HU kWh 8.67E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Austria, value: IEA statistics 2008

electricity mix, domestic production IT kWh 2.40E-5 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Austria, value: IEA statistics 2008

electricity mix, domestic production SI kWh 1.05E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Austria, value: IEA statistics 2008

electricity mix, domestic production CH kWh 1.27E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Austria, value: IEA statistics 2008
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Tab. 3.71: Composition of the Belgian el ectricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 32'287 29'073 37.04 30.39

Hard coal 5'547 4'995 6.36 5.22

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 1'688 1'520 1.94 1.59

Coke gases 72 65 0.08 0.07

Blast furnace gases 1'616 1'455 1.85 1.52

Petroleum products 406 366 0.47 0.38

Fuel oil 352 317 0.40 0.33

Diesel 54 49 0.06 0.05

other petroleum products 0 0 0.00 0.00

Natural Gas 24'646 22'193 28.27 23.20

Other fossil 0 0 0.00 0.00

Hydro 1'757 1'739 2.22 1.82

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 410 406 0.52 0.42

Pumped storage power plants 1'347 1'334 1.70 1.39

Nuclear 45'568 42'834 54.57 44.78

Pressurised-water reactor (PWR) 45'568 42'834 54.57 44.78

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 3'452 3'173 4.04 3.32

Geothermal 0 0 0.00 0.00

Solar 42 39 0.00 0.00

Photovoltaic 42 39 0.05 0.04

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 637 637 0.81 0.67

Wood 2'485 2'238 2.85 2.34

Biogas 288 259 0.33 0.27

Waste 1'620 1'459 1.86 1.52

Municipal waste 1'029 927 1.18 0.97

Industrial waste 405 365 0.46 0.38

Sewage sludge and landfill gases 186 167 0.21 0.18

Other 246 222 0.28 0.23

Total domestic 84'930 78'500 100.00 82.06

Imports 0 17'158 0.00 17.94

France 0 7'411 0.00 7.75

Luxembourg 0 1'629 0.00 1.70

Netherlands 0 8'118 0.00 8.49

Total 84'930 95'658 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.72: Unit process raw data  of the electricity production mix in Belgium 2008, at busbar  
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Location BE

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production BE kWh 1.00E+0

technosphere electricity, hard coal, at power plant BE kWh 6.36E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Belgium, value: IEA statistics 2008

electricity, industrial gas, at power plant BE kWh 1.94E-2 1 1.05

(1,1,1,1,1,1); assumption for industrial, coke and 

blast furnace gas power production in Belgium, 

value: IEA statistics 2008

electricity, oil, at power plant BE kWh 4.04E-3 1 1.05

(1,1,1,1,1,1); assumption for petroleum product and 

fuel oil power production in Belgium, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 6.19E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Belgium, value: IEA 

statistics 2008

electricity, natural gas, at power plant BE kWh 2.83E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Belgium, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.17E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Belgium: 100%

electricity, hydropower, at pumped storage power plant BE kWh 1.70E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Belgium: 76.66%

electricity, nuclear, at power plant pressure water reactor FR kWh 5.46E-1 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Belgium using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 1.09E-2 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Belgium, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant BE kWh 5.03E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Belgium, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.85E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Belgium, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 5.44E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Belgium, value: 

IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.64E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Belgium, value: 

IEA statistics 2008
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Tab. 3.73: Unit process raw data of the electricity supply mix in Belgium 2008, at busbar  

 

 

3.5.3 Bosnia and Herzegowina (BA)  

Tab. 3.74 shows an overview over the Bosnian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Bosnian power production relies on fossil fuels, mainly hard coal 

(31 %) and lignite (18 %), as main energy source. Further electricity is produced from hydro power 

(29 %). A share of about 21.5 % of the electricity is imported from Croatia (90 %) and Serbia (10 %) 

according to UCTE (2005). There are no nuclear power plants in Bosnia and Herzegovina (PRIS 

2011). Therefore, the nuclear power production is zero.  

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Bosnia and Herzegovina is 65 % and the share of storage type hydropower plants is 35 %. 

The storage type hydropower production is approximated using the dataset for non-alpine conditions. 

The share of pumped storage in Bosnia and Herzegovina is 0 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Bosnia and Herzegovina are 

shown Tab. 3.75 and Tab. 3.76. 
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Location BE

InfrastructureProcess 0

Unit kWh

product electricity mix BE kWh 1.00E+0

technosphere electricity, hard coal, at power plant BE kWh 5.22E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Belgium, value: IEA statistics 2008

electricity, industrial gas, at power plant BE kWh 1.59E-2 1 1.05

(1,1,1,1,1,1); assumption for industrial, coke and 

blast furnace gas power production in Belgium, 

value: IEA statistics 2008

electricity, oil, at power plant BE kWh 3.31E-3 1 1.05

(1,1,1,1,1,1); assumption for petroleum product 

and fuel oil power production in Belgium, value: 

IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 5.08E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Belgium, value: IEA 

statistics 2008

electricity, natural gas, at power plant BE kWh 2.32E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Belgium, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 4.24E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Belgium: 100%

electricity, hydropower, at pumped storage power plant BE kWh 1.39E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Belgium: 76.66%

electricity, nuclear, at power plant pressure water reactor FR kWh 4.48E-1 1 1.05

(1,1,1,3,1,1); assumption for nuclear power 

production in Belgium using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 8.97E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Belgium, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant BE kWh 4.13E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in Belgium, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.34E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Belgium, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 4.46E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Belgium, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.35E-2 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in Belgium, 

value: IEA statistics 2008

electricity mix, domestic production FR kWh 7.75E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Belgium, value: IEA statistics 2008

electricity mix, domestic production LU kWh 1.70E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Belgium, value: IEA statistics 2008

electricity mix, domestic production NL kWh 8.49E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Belgium, value: IEA statistics 2008
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Tab. 3.74: Composition of the Bosnian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 8'709 7'729 63.17 49.58

Hard coal 5'374 4'769 38.98 30.59

Lignite 3'122 2'771 22.65 17.77

Peat 0 0 0.00 0.00

Industrial Gases 40 36 0.29 0.23

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 173 154 1.25 0.98

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 0 0 0.00 0.00

Other fossil 0 0 0.00 0.00

Hydro 4'552 4'506 36.83 28.91

Reservoir power plants 1'593 1'577 12.89 10.12

Run-of-river power plants 2'959 2'929 23.94 18.79

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 0 0 0.00 0.00

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 0 0 0.00 0.00

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 13'261 12'236 100.00 78.49

Imports 0 3'354 0.00 21.51

Serbia and Montenegro 0 3'019 0.00 19.36

Kroatia 0 335 0.00 2.15

Total 13'261 15'590 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.75: Unit process raw data of the electricity production mix in Bosnia and Herzegovina 2008, at busbar  

 

Tab. 3.76: Unit process raw data of the electricity sup ply mix in Bosnia and Herzegovina 2008, at busbar  

 

 

3.5.4 Bulgaria (BG)  

Tab. 3.77 shows an overview over the Bulgarian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Bulgarian power production relies on fossil fuels, mainly lignite 

(34 %), hard coal (12 %) and natural gas (5 %), as main energy source. Further electricity is produced 

from nuclear power (34 %) and hydro power (7 %). A share of about 7.1 % of the electricity is im-

ported. It is assumed that 100 % of the electricity is imported from Romania. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Bulgaria is 100 % and the share of the storage type hydropower plants is 0 %. The storage 

type hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Bulgaria is 0 %. 

Power production from nuclear power plants is approximated using the UCTE dataset for pressurised 

reactors. This datasets reflects the conditions of nuclear power production using PWR power plants 

onl (PRIS 2011). 
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Location BA

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production BA kWh 1.00E+0

technosphere electricity, hard coal, at power plant HR kWh 3.90E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Bosnia and Herzegovina, value: IEA 

electricity, lignite, at power plant BA kWh 2.26E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Bosnia and Herzegovina, value: IEA statistics 

electricity, industrial gas, at power plant CENTREL kWh 2.90E-3 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Bosnia and 

Herzegovina, value: IEA statistics 2008

electricity, oil, at power plant HR kWh 1.25E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Bosnia and Herzegovina, 

value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.29E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Bosnia and Herzegovina: 

electricity, hydropower, at run-of-river power plant RER kWh 2.39E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Bosnia and Herzegovina: 65%
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Location BA

InfrastructureProcess 0

Unit kWh

product electricity mix BA kWh 1.00E+0

technosphere electricity, hard coal, at power plant HR kWh 3.06E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Bosnia and Herzegovina, value: IEA 

electricity, lignite, at power plant BA kWh 1.78E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Bosnia and Herzegovina, value: IEA 

electricity, industrial gas, at power plant CENTREL kWh 2.28E-3 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Bosnia and 

Herzegovina, value: IEA statistics 2008

electricity, oil, at power plant HR kWh 9.85E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Bosnia and 

Herzegovina, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.01E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Bosnia and 

electricity, hydropower, at run-of-river power plant RER kWh 1.88E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Bosnia and 

electricity mix, domestic production CS kWh 1.94E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Bosnia and Herzegovina, value: IEA statistics 

electricity mix, domestic production HR kWh 2.15E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Bosnia and Herzegovina, value: IEA statistics 
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For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Bulgaria are shown in Tab. 

3.78 and Tab. 3.79. 

Tab. 3.77: Composition of the Bulgarian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 25'857 22'223 54.98 51.06

Hard coal 6'037 5'189 12.84 11.92

Lignite 17'143 14'733 36.45 33.85

Peat 0 0 0.00 0.00

Industrial Gases 40 34 0.09 0.08

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 277 238 0.59 0.55

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 2'360 2'028 5.02 4.66

Other fossil 0 0 0.00 0.00

Hydro 3'277 3'244 8.03 7.45

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 3'277 3'244 8.03 7.45

Pumped storage power plants 0 0 0.00 0.00

Nuclear 15'765 14'819 36.66 34.05

Pressurised-water reactor (PWR) 15'765 14'819 36.66 34.05

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 122 122 0.30 0.28

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 122 122 0.30 0.28

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 16 14 0.03 0.03

Municipal waste 0 0 0.00 0.00

Industrial waste 16 14 0.03 0.03

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 45'037 40'422 100.00 92.88

Imports 0 3'097 0.00 7.12

Romania 0 3'097 0.00 7.12

Total 45'037 43'519 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.78: Unit process raw data of the electricity productionmix in Bulgaria 2008, at busbar  

 

Tab. 3.79: Unit process raw data of the electricity supply mix in Bulgaria 2008, at busbar  

 

 

3.5.5 Croatia (HR)  

Tab. 3.80 shows an overview of the Croatian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Croatian power production relies on fossil fuels, mainly natural gas 

(11 %), fuel oil (9 %) and hard coal (7 %), as main energy source. Further electricity is produced from 

hydro power (27 %). A share of about 41 % of the electricity is imported. It is assumed that 66 % of 

the electricity is imported from Hungary, 33 % from Slovenia and 1 % for Serbia. 

There are no nuclear power plants in Croatia (PRIS 2011). Therefore, the nuclear power production is 

zero. 
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Location BG

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production BG kWh 1.00E+0

technosphere electricity, hard coal, at power plant CENTREL kWh 1.28E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Bulgaria, value: IEA statistics 2008

electricity, lignite, at power plant CENTREL kWh 3.64E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Bulgaria, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 8.50E-4 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Bulgaria, 

value: IEA statistics 2008

electricity, oil, at power plant SK kWh 5.89E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Bulgaria, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 5.02E-2 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Bulgaria, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 8.03E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Bulgaria: 100%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.67E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Bulgaria using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 3.02E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Bulgaria, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 3.40E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Bulgaria, value: 

IEA statistics 2008
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Location BG

InfrastructureProcess 0

Unit kWh

product electricity mix BG kWh 1.00E+0

technosphere electricity, hard coal, at power plant CENTREL kWh 1.19E-1 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Bulgaria, value: IEA statistics 2008

electricity, lignite, at power plant CENTREL kWh 3.39E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Bulgaria, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 7.90E-4 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Bulgaria, 

value: IEA statistics 2008

electricity, oil, at power plant SK kWh 5.47E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Bulgaria, value: 

IEA statistics 2008

electricity, natural gas, at power plant CENTREL kWh 4.66E-2 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Bulgaria, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 7.45E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Bulgaria: 100%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.41E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Bulgaria using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 2.80E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Bulgaria, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 3.16E-4 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in Bulgaria, 

value: IEA statistics 2008

electricity mix, domestic production RO kWh 7.12E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Bulgaria, value: IEA statistics 2008
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The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Croatia is 2 % and the share of the storage type hydropower plants is 98 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Croatia is 8 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Croatia are shown in Tab. 

3.81 and Tab. 3.82. 
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Tab. 3.80: Composition of the Croatian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 6'939 6'341 54.41 32.00

Hard coal 1'571 1'435 12.32 7.24

Lignite 913 834 7.16 4.21

Peat 0 0 0.00 0.00

Industrial Gases 12 11 0.09 0.05

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 1'985 1'814 15.57 9.15

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 2'459 2'247 19.28 11.34

Other fossil 0 0 0.00 0.00

Hydro 5'326 5'273 45.24 26.61

Reservoir power plants 4'802 4'754 40.79 23.99

Run-of-river power plants 98 97 0.83 0.49

Pumped storage power plants 426 422 3.62 2.13

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 40 40 0.34 0.20

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 40 40 0.34 0.20

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 12'326 11'654 100.00 58.81

Imports 0 8'164 0.00 41.19

Hungary 0 5'388 0.00 27.19

Slovenia 0 2'694 0.00 13.59

Serbia and Montenegro 0 82 0.00 0.41

Total 12'326 19'818 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.81: Unit process raw data of the electricity production mix in Croatia 2008, at busbar  

 

Tab. 3.82: Unit process raw data of the electricity supply mix in Croatia  2008, at  busbar  

 
 

3.5.6 Czech Republic (CZ)  

Tab. 3.83 shows an overview over the Czech electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Czech power production relies on lignite as main energy source 

(45 %). Further electricity is produced from nuclear power (30 %) and from hydro power (3 %). A 

share of about 10 % of the electricity is imported. The electricity is mainly imported from Poland.  
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Location HR

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production HR kWh 1.00E+0

technosphere electricity, hard coal, at power plant HR kWh 1.23E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Croatia, value: IEA statistics 2008

electricity, lignite, at power plant BA kWh 7.16E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Croatia, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 9.17E-4 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Croatia, value: 

IEA statistics 2008

electricity, oil, at power plant HR kWh 1.56E-1 1 1.05

(1,1,1,2,1,1); assumption for petroleum product and 

fuel oil power production in Croatia, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 1.93E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Croatia, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 4.08E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Croatia: 98%

electricity, hydropower, at run-of-river power plant RER kWh 8.32E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Croatia: 2%

electricity, hydropower, at pumped storage power plant HR kWh 3.62E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Croatia: 8%

electricity, at wind power plant RER kWh 3.43E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Croatia, value: IEA statistics 2008
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Location HR

InfrastructureProcess 0

Unit kWh

product electricity mix HR kWh 1.00E+0

technosphere electricity, hard coal, at power plant HR kWh 7.24E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Croatia, value: IEA statistics 2008

electricity, lignite, at power plant BA kWh 4.21E-2 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Croatia, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 5.40E-4 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Croatia, 

value: IEA statistics 2008

electricity, oil, at power plant HR kWh 9.15E-2 1 1.05

(1,1,1,2,1,1); assumption for petroleum product 

and fuel oil power production in Croatia, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 1.13E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Croatia, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 2.40E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Croatia: 98%

electricity, hydropower, at run-of-river power plant RER kWh 4.90E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Croatia: 2%

electricity, hydropower, at pumped storage power plant HR kWh 2.13E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Croatia: 8%

electricity, at wind power plant RER kWh 2.02E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Croatia, value: IEA statistics 2008

electricity mix, domestic production HU kWh 2.72E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Croatia, value: IEA statistics 2008

electricity mix, domestic production SI kWh 1.36E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Croatia, value: IEA statistics 2008

electricity mix, domestic production CS kWh 4.12E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Croatia, value: IEA statistics 2008
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The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in the Czech Republic is 75 % and the share of the storage type hydropower plants is 25 %. The 

storage type hydropower production is approximated using the dataset for non-alpine conditions. The 

share of the pumped storage hydropower production in the Czech Republic is 15 %. 

Power production from nuclear power plants is approximated using the European dataset for pressur-

ised water reactors. This datasets reflects the conditions of nuclear power production using only PWR 

plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Czech Republic are shown 

Tab. 3.84 and Tab. 3.85. 
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Tab. 3.83: Composition of the Czech electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 52'873 46'956 61.93 55.67

Hard coal 5'794 5'146 6.79 6.10

Lignite 42'984 38'173 50.35 45.26

Peat 0 0 0.00 0.00

Industrial Gases 1'045 928 1.22 1.10

Coke gases 283 251 0.33 0.30

Blast furnace gases 762 677 0.89 0.80

Petroleum products 131 116 0.15 0.14

Fuel oil 122 108 0.14 0.13

Diesel 9 8 0.01 0.01

other petroleum products 0 0 0.00 0.00

Natural Gas 2'919 2'592 3.42 3.07

Other fossil 0 0 0.00 0.00

Hydro 2'376 2'352 3.10 2.79

Reservoir power plants 506 501 0.66 0.59

Run-of-river power plants 1'518 1'503 1.98 1.78

Pumped storage power plants 352 348 0.46 0.41

Nuclear 26'551 24'958 32.92 29.59

Pressurised-water reactor (PWR) 26'551 24'958 32.92 29.59

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 1'522 1'380 1.82 1.64

Geothermal 0 0 0.00 0.00

Solar 13 12 0.02 0.01

Photovoltaic 13 12 0.02 0.01

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 245 245 0.32 0.29

Wood 1'171 1'040 1.37 1.23

Biogas 93 83 0.11 0.10

Waste 195 173 0.23 0.21

Municipal waste 19 17 0.02 0.02

Industrial waste 2 2 0.00 0.00

Sewage sludge and landfill gases 174 155 0.20 0.18

Other 1 1 0.00 0.00

Total domestic 83'518 75'820 100.00 89.90

Imports 0 8'520 0.00 10.10

Non-specified/Others 0 1'679 0.00 1.99

Poland 0 6'841 0.00 8.11

Total 83'518 84'340 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.84: Unit process raw data of the electricity production mix in the Czech Republic 2008, at busbar  
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Location CZ

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production CZ kWh 1.00E+0

technosphere electricity, hard coal, at power plant CZ kWh 6.79E-2 1 1.05

(1,1,1,1,1,1); assumption for hard coal power 

production in Czech Republic, value: IEA statistics 

2008

electricity, lignite, at power plant CZ kWh 5.03E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production 

in Czech Republic, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 1.22E-2 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Czech 

Republic, value: IEA statistics 2008

electricity, oil, at power plant CZ kWh 1.43E-3 1 1.05

(1,1,1,1,1,1); assumption for petroleum product and 

fuel oil power production in Czech Republic, value: 

IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.05E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Czech Republic, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 3.42E-2 1 1.05

(1,1,1,2,1,1); assumption for natural gas power 

production in Czech Republic, value: IEA statistics 

2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 6.61E-3 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Czech Republic: 25%

electricity, hydropower, at run-of-river power plant RER kWh 1.98E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Czech Republic: 75%

electricity, hydropower, at pumped storage power plant CZ kWh 4.60E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Czech Republic: 14.81%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.29E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Czech Republic using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 3.24E-3 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar 

thermal, tidal and other power production in Czech 

Republic, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant CZ kWh 1.61E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Czech Republic, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.37E-2 1 1.05

(1,1,1,3,1,1); assumption for cogeneration power 

production in Czech Republic, value: IEA statistics 

2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 3.13E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Czech Republic, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 2.46E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial in Czech Republic, value: 

IEA statistics 2008
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Tab. 3.85: Unit process raw data of the electricity supply mix in Czech Republic 2008, at busbar  

 

 

3.5.7 Denmark (DK)  

Tab. 3.86 shows an overview over the Danish electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Danish power production relies on hard coal as main energy source 

(35 %). Further electricity is produced from wind power (15 %) and from natural gas (14 %). A share 

of about 27 % of the electricity is imported. The electricity is mainly imported from Germany, Nor-

way and Sweden.  

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Denmark is 100 % and the share of the storage type hydropower plants is 0 %. The storage 

type hydropower production is approximated using the dataset for non-alpine conditions. The share of 

the pumped storage hydropower production in Denmark is 0 %. 

In Denmark there no operating nuclear reactors according to the PRIS database (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Denmark are shown Tab. 

3.87 and Tab. 3.88. 
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Location CZ

InfrastructureProcess 0

Unit kWh

product electricity mix CZ kWh 1.00E+0

technosphere electricity, hard coal, at power plant CZ kWh 6.10E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power production 

in Czech Republic, value: IEA statistics 2008

electricity, lignite, at power plant CZ kWh 4.53E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production in 

Czech Republic, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 1.10E-2 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and blast 

furnace gas power production in Czech Republic, value: 

IEA statistics 2008

electricity, oil, at power plant CZ kWh 1.28E-3 1 1.05

(1,1,1,1,1,1); assumption for petroleum product and fuel 

oil power production in Czech Republic, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 9.48E-5 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil fuel 

power production in Czech Republic, value: IEA statistics 

2008

electricity, natural gas, at power plant CENTREL kWh 3.07E-2 1 1.05
(1,1,1,2,1,1); assumption for natural gas power 

production in Czech Republic, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 5.94E-3 1 1.05

(1,1,1,2,1,1); estimated share of reservoir hydropower 

production in Czech Republic: 25%

electricity, hydropower, at run-of-river power plant RER kWh 1.78E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Czech Republic: 75%

electricity, hydropower, at pumped storage power plant CZ kWh 4.13E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Czech Republic: 14.81%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 2.96E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power production in 

Czech Republic using PWR, value: IEA statistics 2008, 

fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 2.92E-3 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar 

thermal, tidal and other power production in Czech 

Republic, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant CZ kWh 1.45E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production in 

Czech Republic, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.23E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Czech Republic, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 2.81E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Czech Republic, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 2.21E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial in Czech Republic, value: IEA 

statistics 2008

electricity mix, domestic production DE kWh 1.99E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Czech 

Republic, value: IEA statistics 2008

electricity mix, domestic production PL kWh 8.11E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Czech 

Republic, value: IEA statistics 2008
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Tab. 3.86: Composition of the Danish electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 25'515 24'045 69.30 50.61

Hard coal 17'457 16'452 47.42 34.63

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 1'131 1'066 3.07 2.24

Fuel oil 916 863 2.49 1.82

Diesel 78 74 0.21 0.15

other petroleum products 137 129 0.37 0.27

Natural Gas 6'927 6'528 18.82 13.74

Other fossil 0 0 0.00 0.00

Hydro 26 26 0.07 0.05

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 26 26 0.07 0.05

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 8'929 8'814 25.40 18.55

Geothermal 0 0 0.00 0.00

Solar 3 3 0.01 0.01

Photovoltaic 3 3 0.01 0.01

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 6'928 6'928 19.97 14.58

Wood 1'804 1'700 4.90 3.58

Biogas 194 183 0.53 0.38

Waste 1'921 1'810 5.22 3.81

Municipal waste 1'866 1'759 5.07 3.70

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 55 52 0.15 0.11

Other 0 0 0.00 0.00

Total domestic 36'391 34'695 100.00 73.03

Imports 0 12'815 0.00 26.97

Germany 0 1'365 0.00 2.87

Norway 0 4'813 0.00 10.13

Sweden 0 6'637 0.00 13.97

Total 36'391 47'510 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.87: Unit process raw data of the electricity production mix in Denmark 2008, at busbar  

 

Tab. 3.88: Unit process raw data of the electricity supply mix in Denmark 2008, at busbar  

 

 

3.5.8 Estonia (EE)  

Tab. 3.89 shows an overview over the Estonian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Estonian power production relies on fossil fuels, mainly lignite 

(79 %) and natural gas (6 %) as main energy source. Further electricity is produced from Renewables, 

mainly wind (1 %). A share of about 13.1 % of the electricity is imported. It is assumed that 100 % of 

the electricity is imported from Russia. 

There are no nuclear power plants in Estonia (PRIS 2011). Therefore, the nuclear power production is 

zero.  
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Location DK

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production DK kWh 1.00E+0

technosphere electricity, hard coal, at power plant NORDEL kWh 4.74E-1 1 1.05
(1,1,1,2,1,1); assumption for hard coal power 

production in Denmark, value: IEA statistics 2008

electricity, oil, at power plant DK kWh 2.86E-2 1 1.05

(1,1,1,1,1,1); assumption for petroleum product and 

fuel oil power production in Denmark, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 2.12E-3 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Denmark, value: IEA 

statistics 2008

electricity, natural gas, at power plant NORDEL kWh 1.88E-1 1 1.05
(1,1,1,2,1,1); assumption for natural gas power 

production in Denmark, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 7.42E-4 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Denmark: 100%

electricity, at wind power plant RER kWh 2.00E-1 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar 

thermal, tidal and other power production in 

Denmark, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant DK kWh 8.13E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Denmark, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 4.90E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Denmark, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 6.76E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Denmark, value: 

IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 5.07E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Denmark, value: 

IEA statistics 2008
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Unit kWh

product electricity mix DK kWh 1.00E+0

technosphere electricity, hard coal, at power plant NORDEL kWh 3.46E-1 1 1.05
(1,1,1,2,1,1); assumption for hard coal power production in 

Denmark, value: IEA statistics 2008

electricity, oil, at power plant DK kWh 2.09E-2 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil power 

production in Denmark, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.55E-3 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in Denmark, value: IEA statistics 2008

electricity, natural gas, at power plant NORDEL kWh 1.37E-1 1 1.05
(1,1,1,2,1,1); assumption for natural gas power production in 

Denmark, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.42E-4 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production in 

Denmark: 100%

electricity, at wind power plant RER kWh 1.46E-1 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in Denmark, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant DK kWh 5.94E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production in Denmark, 

value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 3.58E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production in 

Denmark, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 4.94E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from biogas, sewage 

and landfill gas in Denmark, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 3.70E-2 1 1.05
(1,1,1,3,1,1); assumption for power production from municipal and 

industrial waste in Denmark, value: IEA statistics 2008

electricity mix, domestic production DE kWh 2.87E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Denmark, value: 

IEA statistics 2008

electricity mix, domestic production NO kWh 1.01E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Denmark, value: 

IEA statistics 2008

electricity mix, domestic production SE kWh 1.40E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Denmark, value: 

IEA statistics 2008
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The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Estonia is 100 % and the share of the storage type hydropower plants is 0 %. The storage 

type hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Estonia is 0 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production out of renewable resources, either European or Swiss datasets are set as approximation. 

This includes the electricity generation from wood, with biogas, sewage or landfill gas and the elec-

tricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Estonia are shown in Tab. 

3.90 and Tab. 3.91. 
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Tab. 3.89: Composition of the Estoni an electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 10'384 8'906 97.89 85.09

Hard coal 0 0 0.00 0.00

Lignite 9'625 8'255 90.74 78.87

Peat 20 17 0.19 0.16

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 37 32 0.35 0.30

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 702 602 6.62 5.75

Other fossil 0 0 0.00 0.00

Hydro 28 28 0.30 0.26

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 28 28 0.30 0.26

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 169 164 1.80 1.57

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 133 133 1.46 1.27

Wood 27 23 0.25 0.22

Biogas 9 8 0.08 0.07

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 10'581 9'098 100.00 86.92

Imports 0 1'369 0.00 13.08

Russia 0 1'369 0.00 13.08

Total 10'581 10'467 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.90: Unit process raw data of the electricity productionmix in Estonia 2008, at busbar  

 

Tab. 3.91: Unit process raw data of the electricity supply mix in Estonia 2008, at busbar  

 

 

 

3.5.9 Finland (FI)  

Tab. 3.92 shows an overview over the Finnish electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Finnish power production relies on fossil fuels, mainly hard coal 

(9 %), peat (5 %) and natural gas (12 %), as main energy source. Further electricity is produced from 

nuclear power (24 %) and from hydro power (19 %). A share of about 18 % of the electricity is im-

ported. The electricity is mainly imported from Estonia, Norway, Russia and Sweden. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Finland is 25 % and the share of the storage type hydropower plants is 75 %. The storage 
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Location EE

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production EE kWh 1.00E+0

electricity, lignite, at power plant CENTREL kWh 9.07E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power production 

in Estonia, value: IEA statistics 2008

electricity, peat, at power plant NORDEL kWh 1.88E-3 1 1.05
(1,1,1,3,1,1); assumption for peat power production 

in Estonia, value: IEA statistics 2008

electricity, oil, at power plant SK kWh 3.49E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Estonia, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 6.62E-2 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Estonia, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 3.05E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Estonia: 100%

electricity, at wind power plant RER kWh 1.46E-2 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Estonia, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.55E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Estonia, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 8.48E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Estonia, value: 

IEA statistics 2008
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Location EE

InfrastructureProcess 0

Unit kWh

product electricity mix EE kWh 1.00E+0

electricity, lignite, at power plant CENTREL kWh 7.89E-1 1 1.05
(1,1,1,3,1,1); assumption for lignite power 

production in Estonia, value: IEA statistics 2008

electricity, peat, at power plant NORDEL kWh 1.64E-3 1 1.05
(1,1,1,3,1,1); assumption for peat power 

production in Estonia, value: IEA statistics 2008

electricity, oil, at power plant SK kWh 3.03E-3 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Estonia, value: 

IEA statistics 2008

electricity, natural gas, at power plant CENTREL kWh 5.75E-2 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Estonia, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 2.65E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Estonia: 100%

electricity, at wind power plant RER kWh 1.27E-2 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Estonia, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.21E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Estonia, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 7.37E-4 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Estonia, 

value: IEA statistics 2008

electricity mix, domestic production RU kWh 1.31E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Estonia, value: IEA statistics 2008
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type hydropower production is approximated using the dataset for alpine conditions. In Finland there 

are no pumped storage hydropower plants according to the IEA statistics. 

Power production from nuclear power plants is approximated using the European dataset for pressur-

ised water reactors and boiling water reactors. These datasets reflect the conditions of nuclear power 

production using a mix of BWR (64 %) and PWR (36 %) power plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. In Finland a considerable share of the 

electricity production comes from wooden fuels. 

The unit process raw data of the electricity production and supply mix of Finland are shown Tab. 3.93 

and Tab. 3.94. 
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Tab. 3.92: Composition of the Finnish electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 25'982 24'587 33.27 27.32

Hard coal 8'512 8'055 10.90 8.95

Lignite 0 0 0.00 0.00

Peat 5'200 4'921 6.66 5.47

Industrial Gases 598 566 0.77 0.63

Coke gases 45 43 0.06 0.05

Blast furnace gases 553 523 0.71 0.58

Petroleum products 425 402 0.54 0.45

Fuel oil 402 380 0.51 0.42

Diesel 18 17 0.02 0.02

other petroleum products 5 5 0.01 0.01

Natural Gas 11'247 10'643 14.40 11.83

Other fossil 0 0 0.00 0.00

Hydro 17'112 16'941 22.93 18.82

Reservoir power plants 4'278 4'235 5.73 4.71

Run-of-river power plants 12'834 12'706 17.19 14.12

Pumped storage power plants 0 0 0.00 0.00

Nuclear 22'958 21'581 29.20 23.98

Pressurised-water reactor (PWR) 8'250 7'755 10.49 8.62

Boiling-water reactor (BWR) 14'708 13'826 18.71 15.36

Renewables 10'322 9'782 13.24 10.87

Geothermal 0 0 0.00 0.00

Solar 4 4 0.01 0.00

Photovoltaic 4 4 0.01 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 261 261 0.35 0.29

Wood 10'057 9'517 12.88 10.57

Biogas 0 0 0.00 0.00

Waste 556 526 0.71 0.58

Municipal waste 430 407 0.55 0.45

Industrial waste 39 37 0.05 0.04

Sewage sludge and landfill gases 87 82 0.11 0.09

Other 506 479 0.65 0.53

Total domestic 77'436 73'895 100.00 82.10

Imports 0 16'107 0.00 17.90

Estonia 0 2'250 0.00 2.50

Norway 0 159 0.00 0.18

Russian Federation 0 10'883 0.00 12.09

Sweden 0 2'815 0.00 3.13

Total 77'436 90'002 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.93: Unit process raw data of the electricity production mix in Finland 2008, at busbar  
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Location FI

InfrastructureProcess 0

Unit kWh

product electricity, production mix FI FI kWh 1.00E+0

technosphere electricity, hard coal, at power plant NORDEL kWh 1.09E-1 1 1.05
(1,1,1,2,1,1); assumption for hard coal power 

production in Finland, value: IEA statistics 2008

electricity, peat, at power plant NORDEL kWh 6.66E-2 1 1.05
(1,1,1,2,1,1); assumption for peat power production 

in Finland, value: IEA statistics 2008

electricity, industrial gas, at power plant NORDEL kWh 7.66E-3 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas gas power production in Finland, 

value: IEA statistics 2008

electricity, oil, at power plant FI kWh 5.21E-3 1 1.05

(1,1,1,1,1,1); assumption for petroleum product and 

fuel oil power production in Finland, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 2.31E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Finland, value: IEA statistics 

2008

electricity, natural gas, at power plant NORDEL kWh 1.44E-1 1 1.05
(1,1,1,2,1,1); assumption for natural gas power 

production in Finland, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 5.73E-2 1 1.05
(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Finland: 25%

electricity, hydropower, at run-of-river power plant RER kWh 1.72E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Finland: 75%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 1.05E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Finland using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, nuclear, at power plant boiling water reactor UCTE kWh 1.87E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Finland using BWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 1.00E-2 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar 

thermal, tidal and other power production in Finland, 

value: IEA statistics 2008

electricity, production mix photovoltaic, at plant FI kWh 5.09E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Finland, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.29E-1 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Finland, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.11E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Finland, value: 

IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 6.01E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Finland, value: IEA 

statistics 2008
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Tab. 3.94: Unit process raw data of the electricity supply mix in Finland 2008, at busbar  

 

 

3.5.10 France (FR)  

Tab. 3.95 shows an overview over the French electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The French power production relies on nuclear power as main energy 

source (75 %). Further electricity is produced from hydro power (12 %) and from fossil fuels, mainly 

hard coal (4 %) and natural gas (4 %). A small share of about 2 % of the electricity is imported. 

France is as an electricity exporting country. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in France is 84 % and the share of the storage type hydropower plants is 16 %. The storage type 

hydropower production is approximated using the dataset for alpine conditions. The share of pumped 

storage in France is 7 %. 

Power production from nuclear power plants is approximated using the French dataset for pressurised 

water reactors. This dataset reflects the conditions of nuclear power production using only PWR pow-

er plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of France are shown Tab. 3.96 

and Tab. 3.97. 
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Location FI

InfrastructureProcess 0

Unit kWh

product electricity mix FI kWh 1.00E+0

technosphere electricity, hard coal, at power plant NORDEL kWh 8.95E-2 1 1.05
(1,1,1,2,1,1); assumption for hard coal power production in Finland, 

value: IEA statistics 2008

electricity, peat, at power plant NORDEL kWh 5.47E-2 1 1.05
(1,1,1,2,1,1); assumption for peat power production in Finland, 

value: IEA statistics 2008

electricity, industrial gas, at power plant NORDEL kWh 6.29E-3 1 1.05
(1,1,1,2,1,1); assumption for industrial, coke and blast furnace gas 

gas power production in Finland, value: IEA statistics 2008

electricity, oil, at power plant FI kWh 4.28E-3 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil power 

production in Finland, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.89E-4 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in Finland, value: IEA statistics 2008

electricity, natural gas, at power plant NORDEL kWh 1.18E-1 1 1.05
(1,1,1,2,1,1); assumption for natural gas power production in 

Finland, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 4.71E-2 1 1.05
(1,1,1,2,1,1); estimated share of reservoir hydropower production in 

Finland: 25%

electricity, hydropower, at run-of-river power plant RER kWh 1.41E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production in 

Finland: 75%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 8.62E-2 1 1.05

(1,1,1,2,1,1); assumption for nuclear power production in Finland 

using PWR, value: IEA statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, nuclear, at power plant boiling water reactor UCTE kWh 1.54E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power production in Finland 

using BWR, value: IEA statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 8.22E-3 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in Finland, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant FI kWh 4.18E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production in Finland, 

value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.06E-1 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production in 

Finland, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 9.15E-4 1 1.05
(1,1,1,3,1,1); assumption for power production from biogas, sewage 

and landfill gas in Finland, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 4.93E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from municipal and 

industrial waste in Finland, value: IEA statistics 2008

electricity, production mix EE EE kWh 2.50E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Finland, value: 

IEA statistics 2008

electricity, production mix NO NO kWh 1.77E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Finland, value: 

IEA statistics 2008

electricity, production mix RU RU kWh 1.21E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Finland, value: 

IEA statistics 2008

electricity, production mix SE SE kWh 3.13E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Finland, value: 

IEA statistics 2008
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Tab. 3.95: Composition of the French electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 54'940 49'161 9.08 8.90

Hard coal 23'378 20'919 3.86 3.79

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 3'853 3'448 0.64 0.62

Coke gases 933 835 0.15 0.15

Blast furnace gases 2'920 2'613 0.48 0.47

Petroleum products 5'825 5'212 0.96 0.94

Fuel oil 4'108 3'676 0.68 0.67

Diesel 407 364 0.07 0.07

other petroleum products 1'310 1'172 0.22 0.21

Natural Gas 21'884 19'582 3.62 3.55

Other fossil 0 0 0.00 0.00

Hydro 68'325 67'642 12.49 12.25

Reservoir power plants 10'196 10'094 1.86 1.83

Run-of-river power plants 53'530 52'995 9.79 9.60

Pumped storage power plants 4'599 4'553 0.84 0.82

Nuclear 439'468 413'100 76.30 74.82

Pressurised-water reactor (PWR) 439'468 413'100 76.30 74.82

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 7'696 7'541 1.39 1.37

Geothermal 0 0 0.00 0.00

Solar 41 39 0.01 0.01

Photovoltaic 41 39 0.01 0.01

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 513 513 0.09 0.09

Wind 5'689 5'689 1.05 1.03

Wood 1'433 1'282 0.24 0.23

Biogas 20 18 0.00 0.00

Waste 4'439 3'972 0.73 0.72

Municipal waste 3'776 3'379 0.62 0.61

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 663 593 0.11 0.11

Other 0 0 0.00 0.00

Total domestic 574'868 541'416 100.00 98.07

Imports 0 10'683 0.00 1.93

Belgium 0 2'029 0.00 0.37

Germany 0 1'189 0.00 0.22

Italy 0 1'133 0.00 0.21

Spain 0 1'656 0.00 0.30

Switzerland 0 3'752 0.00 0.68

United Kingdom 0 924 0.00 0.17

Total 574'868 552'099 100.00 100.00

red marked: Data is not available by IEA-statistics



 3. Life cycle  inventories of electricity mixes 

Life Cycle Inventories of Electricity Mixes and Grid - 92 - treeze Ltd. 

Tab. 3.96: Unit process raw data of the electricity production mix in France 2008, at busbar  
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Location FR

InfrastructureProcess 0

Unit kWh

product electricity, production mix FR FR kWh 1.00E+0

technosphere electricity, hard coal, at power plant FR kWh 3.86E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in France, value: IEA statistics 2008

electricity, industrial gas, at power plant FR kWh 6.37E-3 1 1.05

(1,1,1,1,1,1); assumption for industrial, coke and 

blast furnace gas power production in France, value: 

IEA statistics 2008

electricity, oil, at power plant FR kWh 8.95E-3 1 1.05

(1,1,1,1,1,1); assumption for petroleum product and 

fuel oil power production in France, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 6.73E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in France, value: IEA statistics 

2008

electricity, natural gas, at power plant FR kWh 3.62E-2 1 1.05
(1,1,1,2,1,1); assumption for natural gas power 

production in France, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 1.86E-2 1 1.05
(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in France: 16%

electricity, hydropower, at run-of-river power plant RER kWh 9.79E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in France: 84%

electricity, hydropower, at pumped storage power plant FR kWh 8.41E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in France: 6.73%

electricity, nuclear, at power plant pressure water reactor FR kWh 7.63E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power 

production in France using PWR, value: IEA statistics 

2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 1.15E-2 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar 

thermal, tidal and other power production in France, 

value: IEA statistics 2008

electricity, production mix photovoltaic, at plant FR kWh 7.12E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in France, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.37E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in France, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.13E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage landfill gas in France, value: IEA 

statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 6.24E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial in France, value: IEA 

statistics 2008
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Tab. 3.97: Unit process raw data of the electricity supply mix in France 2008, at busbar  

 

 

3.5.11 Germany (DE)  

Tab. 3.98 shows an overview over the German electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The German power production relies on fossil fuels, mainly lignite 

(22 %), hard coal (18 %) and natural gas (13 %) as main energy source. Further electricity is produced 

from nuclear power (22 %) and from renewables, mainly wind (6 %). A share of about 7 % of the 

electricity is imported.  

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Germany is 84 % and the share of the storage type hydropower plants is 16 %. The storage 

type hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Germany is 22 %. 

Power production from nuclear power plants is approximated using the German dataset for pressur-

ised and boiling water reactors. These datasets reflect the conditions of nuclear power production us-

ing a mix of BWR and PWR power plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. In Germany a 

considerable share of the electricity is produced using wind power. For the power production out of 

other renewable resources, either European or Swiss datasets are set as approximation. This includes 

the electricity generation from wood, with biogas, sewage or landfill gas and the electricity generation 

from municipal solid waste incineration. 
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Location FR

InfrastructureProcess 0

Unit kWh

product electricity mix FR kWh 1.00E+0

technosphere electricity, hard coal, at power plant FR kWh 3.79E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power production in France, 

value: IEA statistics 2008

electricity, industrial gas, at power plant FR kWh 6.24E-3 1 1.05
(1,1,1,1,1,1); assumption for industrial, coke and blast furnace gas 

power production in France, value: IEA statistics 2008

electricity, oil, at power plant FR kWh 8.78E-3 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil power 

production in France, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 6.60E-4 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in France, value: IEA statistics 2008

electricity, natural gas, at power plant FR kWh 3.55E-2 1 1.05
(1,1,1,2,1,1); assumption for natural gas power production in 

France, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 1.83E-2 1 1.05
(1,1,1,2,1,1); estimated share of reservoir hydropower production in 

France: 16%

electricity, hydropower, at run-of-river power plant RER kWh 9.60E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production in 

France: 84%

electricity, hydropower, at pumped storage power plant FR kWh 8.25E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production in 

France: 6.73%

electricity, nuclear, at power plant pressure water reactor FR kWh 7.48E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power production in France 

using PWR, value: IEA statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 1.12E-2 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in France, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant FR kWh 6.98E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production in France, 

value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.32E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production in 

France, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.11E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from biogas, sewage 

landfill gas in France, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 6.12E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from municipal and 

industrial in France, value: IEA statistics 2008

electricity, production mix BE BE kWh 3.68E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in France, value: 

IEA statistics 2008

electricity, production mix DE DE kWh 2.15E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in France, value: 

IEA statistics 2008

electricity, production mix IT IT kWh 2.05E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in France, value: 

IEA statistics 2008

electricity, production mix ES ES kWh 3.00E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in France, value: 

IEA statistics 2008

electricity, production mix CH CH kWh 6.80E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in France, value: 

IEA statistics 2008

electricity, production mix GB GB kWh 1.67E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in France, value: 

IEA statistics 2008
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The unit process raw data of the electricity production and supply mix of Germany are shown Tab. 

3.99 and Tab. 3.100. 

Tab. 3.98: Composition of the German electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 387'543 350'162 59.59 55.65

Hard coal 125'832 113'695 19.35 18.07

Lignite 155'343 140'359 23.89 22.31

Peat 0 0 0.00 0.00

Industrial Gases 9'470 8'557 1.46 1.36

Coke gases 2'108 1'905 0.32 0.30

Blast furnace gases 7'362 6'652 1.13 1.06

Petroleum products 9'244 8'352 1.42 1.33

Fuel oil 4'348 3'929 0.67 0.62

Diesel 743 671 0.11 0.11

other petroleum products 4'153 3'752 0.64 0.60

Natural Gas 87'654 79'199 13.48 12.59

Other fossil 0 0 0.00 0.00

Hydro 26'963 26'693 4.54 4.24

Reservoir power plants 3'351 3'317 0.56 0.53

Run-of-river power plants 17'591 17'415 2.96 2.77

Pumped storage power plants 6'021 5'961 1.01 0.95

Nuclear 148'495 139'585 23.76 22.18

Pressurised-water reactor (PWR) 116'847 109'836 18.69 17.45

Boiling-water reactor (BWR) 31'648 29'749 5.06 4.73

Renewables 62'901 60'910 10.37 9.68

Geothermal 18 17 0.00 0.00

Solar 4'420 4'155 0.71 0.66

Photovoltaic 4'420 4'155 0.71 0.66

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 40'574 40'574 6.91 6.45

Wood 8'960 8'096 1.38 1.29

Biogas 8'929 8'068 1.37 1.28

Waste 11'330 10'237 1.74 1.63

Municipal waste 9'012 8'143 1.39 1.29

Industrial waste 356 322 0.05 0.05

Sewage sludge and landfill gases 1'962 1'773 0.30 0.28

Other 0 0 0.00 0.00

Total domestic 637'232 587'587 100.00 93.38

Imports 0 41'670 0.00 6.62

Austria 0 7'012 0.00 1.11

Czech Republic 0 7'938 0.00 1.26

Denmark 0 9'211 0.00 1.46

France 0 10'572 0.00 1.68

Netherlands 0 828 0.00 0.13

Poland 0 95 0.00 0.02

Sweden 0 2'539 0.00 0.40

Switzerland 0 3'475 0.00 0.55

Total 637'232 629'257 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.99: Unit process raw data of the electricity production mix in Germany 2008, at busbar  
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Location DE

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production DE kWh 1.00E+0

technosphere electricity, hard coal, at power plant DE kWh 1.93E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power production in 

Germany, value: IEA statistics 2008

electricity, lignite, at power plant DE kWh 2.39E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production in 

Germany, value: IEA statistics 2008

electricity, industrial gas, at power plant DE kWh 1.46E-2 1 1.05

(1,1,1,1,1,1); assumption for industrial gas, coke gas and 

blast furnace gas power production in Germany, value: IEA 

statistics 2008

electricity, oil, at power plant DE kWh 1.31E-2 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil 

power production in Germany, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.14E-3 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel 

power production in Germany, value: IEA statistics 2008

electricity, natural gas, at power plant DE kWh 1.35E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power production in 

Germany, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 5.65E-3 1 1.05

(1,1,1,2,1,1); estimated share of reservoir hydropower 

production in Germany: 16%

electricity, hydropower, at run-of-river power plant RER kWh 2.96E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production 

in Germany: 84%

electricity, hydropower, at pumped storage power plant DE kWh 1.01E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production 

in Germany: 22.33%

electricity, nuclear, at power plant pressure water reactor DE kWh 1.87E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power production in 

Germany using PWR, value: IEA statistics 2008, fraction: IAEA 

Database 2010 (PRIS)

electricity, nuclear, at power plant boiling water reactor DE kWh 5.06E-2 1 1.05

(1,1,1,1,1,1); assumption for nuclear power production in 

Germany using BWR, value: IEA statistics 2008, fraction: IAEA 

Database 2010 (PRIS)

electricity, at wind power plant RER kWh 6.91E-2 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, 

tidal and other power production in Germany, value: IEA 

statistics 2008

electricity, production mix photovoltaic, at plant DE kWh 7.07E-3 1 1.05
(1,1,1,1,1,1); assumption for solar power production in 

Germany, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.38E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production 

in Germany, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.67E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from biogas, 

sewage sludge and landfill gases in Germany, value: IEA 

statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.44E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Germany, value: IEA 

statistics 2008
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Tab. 3.100: Unit process raw data of the electricity supply mix in Germany 2008, at busbar  

 

 

3.5.12 Greece (GR) 

Tab. 3.101 shows an overview over the Greek electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Greek power production relies on fossil fuels, mainly lignite 

(46 %), natural gas (19 %) and petroleum products (14 %) as main energy source. Further electricity is 

produced from hydro power (6 %) and from renewables, mainly wind (3 %). A share of about 12 % of 

the electricity is imported. The electricity is imported from Bulgaria, Macedonia and Italy.  

There are no nuclear power plants in Greece (PRIS 2011). Therefore, the nuclear power production is 

zero. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Greece is 100 % and the share of the storage type hydropower plants is 0 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Greece is 20.2 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 
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Location DE

InfrastructureProcess 0

Unit kWh

product electricity mix DE kWh 1.00E+0

technosphere electricity, hard coal, at power plant DE kWh 1.81E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power production in 

Germany, value: IEA statistics 2008

electricity, lignite, at power plant DE kWh 2.23E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production in Germany, 

value: IEA statistics 2008

electricity, industrial gas, at power plant DE kWh 1.36E-2 1 1.05
(1,1,1,1,1,1); assumption for industrial gas, coke gas and blast 

furnace gas power production in Germany, value: IEA statistics 2008

electricity, oil, at power plant DE kWh 1.22E-2 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil power 

production in Germany, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.07E-3 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in Germany, value: IEA statistics 2008

electricity, natural gas, at power plant DE kWh 1.26E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power production in 

Germany, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 5.27E-3 1 1.05

(1,1,1,2,1,1); estimated share of reservoir hydropower production in 

Germany: 16%

electricity, hydropower, at run-of-river power plant RER kWh 2.77E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production in 

Germany: 84%

electricity, hydropower, at pumped storage power plant DE kWh 9.47E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production in 

Germany: 22.33%

electricity, nuclear, at power plant pressure water reactor DE kWh 1.75E-1 1 1.05

(1,1,1,1,1,1); assumption for nuclear power production in Germany 

using PWR, value: IEA statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, nuclear, at power plant boiling water reactor DE kWh 4.73E-2 1 1.05

(1,1,1,1,1,1); assumption for nuclear power production in Germany 

using BWR, value: IEA statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 6.45E-2 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in Germany, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant DE kWh 6.60E-3 1 1.05
(1,1,1,1,1,1); assumption for solar power production in Germany, 

value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.29E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production in 

Germany, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.56E-2 1 1.05
(1,1,1,3,1,1); assumption for power production from biogas, sewage 

sludge and landfill gases in Germany, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.35E-2 1 1.05
(1,1,1,3,1,1); assumption for power production from municipal and 

industrial waste in Germany, value: IEA statistics 2008

electricity mix, domestic production AU kWh 1.11E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Germany, value: 

IEA statistics 2008

electricity mix, domestic production CZ kWh 1.26E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Germany, value: 

IEA statistics 2008

electricity mix, domestic production DK kWh 1.46E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Germany, value: 

IEA statistics 2008

electricity mix, domestic production FR kWh 1.68E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Germany, value: 

IEA statistics 2008

electricity mix, domestic production NL kWh 1.32E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Germany, value: 

IEA statistics 2008

electricity mix, domestic production PL kWh 1.51E-4 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Germany, value: 

IEA statistics 2008

electricity mix, domestic production SE kWh 4.03E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Germany, value: 

IEA statistics 2008

electricity mix, domestic production CH kWh 5.52E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Germany, value: 

IEA statistics 2008
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The unit process raw data of the electricity production and supply mix of Greece are shown Tab. 

3.102 and Tab. 3.103. 

Tab. 3.101: Composition of the Greek electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 57'143 50'274 88.49 78.08

Hard coal 0 0 0.00 0.00

Lignite 33'356 29'346 51.65 45.58

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 9'990 8'789 15.47 13.65

Fuel oil 7'447 6'552 11.53 10.18

Diesel 1'807 1'590 2.80 2.47

other petroleum products 736 648 1.14 1.01

Natural Gas 13'797 12'139 21.37 18.85

Other fossil 0 0 0.00 0.00

Hydro 4'149 4'108 7.23 6.38

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 3'312 3'279 5.77 5.09

Pumped storage power plants 837 829 1.46 1.29

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 2'247 2'247 3.95 3.49

Geothermal 0 0 0.00 0.00

Solar 5 5 0.01 0.01

Photovoltaic 5 5 0.01 0.01

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 2'242 2'242 3.95 3.48

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 210 185 0.33 0.29

Municipal waste 0 0 0.00 0.00

Industrial waste 19 17 0.03 0.03

Sewage sludge and landfill gases 191 168 0.30 0.26

Other 0 0 0.00 0.00

Total domestic 63'749 56'813 100.00 88.24

Imports 0 7'575 0.00 11.76

Bulgaria 0 4'628 0.00 7.19

Former Republic of Macedonia 0 1'188 0.00 1.85

Italy 0 1'759 0.00 2.73

Total 63'749 64'388 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.102: Unit process raw data of the electricity production mix in Greece 2008, at busbar  

 

Tab. 3.103: Unit process raw data of the electricity supply mix in Greece 2008, at busbar  

 

 

3.5.13 Hungary (HU)  

Tab. 3.104 shows an overview over the Hungarian electricity production according to the IEA Statis-

tics (IEA 2011) for the year 2008. The Hungarian power production relies on fossil fuels, mainly natu-

ral gas (32 %) and lignite (14 %) as main energy source. Further electricity is produced from nuclear 

power (34 %) and from renewables, mainly wood (4 %). A share of about 13 % of the electricity is 

imported. The electricity is imported from Austria, Croatia, Romania and Ukraine. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Hungary is 100 % and the share of the storage type hydropower plants is 0 %. The storage 
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Location GR

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production GR kWh 1.00E+0

electricity, lignite, at power plant GR kWh 5.17E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production in 

Greece, value: IEA statistics 2008

electricity, oil, at power plant GR kWh 1.27E-1 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil 

power production in Greece, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 2.80E-2 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel 

power production in Greece, value: IEA statistics 2008

electricity, natural gas, at power plant IT kWh 2.14E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power production in 

Greece, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.77E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production 

in Greece: 100%

electricity, hydropower, at pumped storage power plant GR kWh 1.46E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production 

in Greece: 20.17%

electricity, at wind power plant RER kWh 3.95E-2 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, 

tidal and other power production in Greece, value: IEA 

statistics 2008

electricity, production mix photovoltaic, at plant GR kWh 8.27E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production in 

Greece, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 2.96E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from biogas, 

sewage sludge and landfill gases in Greece, value: IEA 

statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 2.94E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Greece, value: IEA statistics 

2008
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GeneralComment

Location GR

InfrastructureProcess 0

Unit kWh

product electricity mix GR kWh 1.00E+0

electricity, lignite, at power plant GR kWh 4.56E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production in Greece, 

value: IEA statistics 2008

electricity, oil, at power plant GR kWh 1.12E-1 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil power 

production in Greece, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 2.47E-2 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in Greece, value: IEA statistics 2008

electricity, natural gas, at power plant IT kWh 1.89E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power production in 

Greece, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.09E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production in 

Greece: 100%

electricity, hydropower, at pumped storage power plant GR kWh 1.29E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production in 

Greece: 20.17%

electricity, at wind power plant RER kWh 3.48E-2 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in Greece, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant GR kWh 7.30E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production in Greece, 

value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 2.61E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from biogas, sewage 

sludge and landfill gases in Greece, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 2.60E-4 1 1.05
(1,1,1,3,1,1); assumption for power production from municipal and 

industrial waste in Greece, value: IEA statistics 2008

electricity mix, domestic production BG kWh 7.19E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Greece, value: 

IEA statistics 2008

electricity mix, domestic production MK kWh 1.85E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Greece, value: 

IEA statistics 2008

electricity mix, domestic production IT kWh 2.73E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Greece, value: 

IEA statistics 2008
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type hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Hungary is 0 %. 

Power production from nuclear power plants is approximated using the European dataset for pressur-

ised water reactors. These datasets reflect the conditions of nuclear power production using PWR 

power plants (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Hungary are shown Tab. 

3.105 and Tab. 3.106. 
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Tab. 3.104: Composition of the Hungarian electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 22'736 19'491 54.76 47.64

Hard coal 571 489 1.38 1.20

Lignite 6'515 5'585 15.69 13.65

Peat 0 0 0.00 0.00

Industrial Gases 119 102 0.29 0.25

Coke gases 30 26 0.07 0.06

Blast furnace gases 89 76 0.21 0.19

Petroleum products 355 304 0.85 0.74

Fuel oil 242 207 0.58 0.51

Diesel 18 15 0.04 0.04

other petroleum products 95 81 0.23 0.20

Natural Gas 15'176 13'010 36.55 31.80

Other fossil 0 0 0.00 0.00

Hydro 213 211 0.59 0.52

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 213 211 0.59 0.52

Pumped storage power plants 0 0 0.00 0.00

Nuclear 14'818 13'929 39.13 34.04

Pressurised-water reactor (PWR) 14'818 13'929 39.13 34.04

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 2'003 1'746 4.91 4.27

Geothermal 0 0 0.00 0.00

Solar 1 1 0.00 0.00

Photovoltaic 1 1 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 205 205 0.58 0.50

Wood 1'760 1'509 4.24 3.69

Biogas 37 32 0.09 0.08

Waste 255 219 0.61 0.53

Municipal waste 218 187 0.53 0.46

Industrial waste 5 4 0.01 0.01

Sewage sludge and landfill gases 32 27 0.08 0.07

Other 0 0 0.00 0.00

Total domestic 40'025 35'596 100.00 87.00

Imports 0 5'318 0.00 13.00

Austria 0 840 0.00 2.05

Croatia 0 5 0.00 0.01

Romania 0 720 0.00 1.76

Ukraine 0 3'753 0.00 9.17

Total 40'025 40'914 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.105: Unit process raw data of the electricity production mix in Hungary 2008, at busbar  

 

Tab. 3.106: Unit process raw data of the electricity supply mix in Hungary 2008, at busbar  
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Location HU

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production HU kWh 1.00E+0

technosphere electricity, hard coal, at power plant HR kWh 1.38E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power production in 

Hungary, value: IEA statistics 2008

electricity, lignite, at power plant HU kWh 1.57E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production in 

Hungary, value: IEA statistics 2008

electricity, industrial gas, at power plant AT kWh 2.87E-3 1 1.05

(1,1,1,3,1,1); assumption for industrial gas, coke gas and 

blast furnace gas power production in Hungary, value: IEA 

statistics 2008

electricity, oil, at power plant HU kWh 8.12E-3 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil 

power production in Hungary, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 4.34E-4 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel 

power production in Hungary, value: IEA statistics 2008

electricity, natural gas, at power plant AT kWh 3.65E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power production in 

Hungary, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.92E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production 

in Hungary: 100%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.91E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power production in 

Hungary using PWR, value: IEA statistics 2008, fraction: IAEA 

Database 2010 (PRIS)

electricity, at wind power plant RER kWh 5.76E-3 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, 

tidal and other power production in Hungary, value: IEA 

statistics 2008

electricity, production mix photovoltaic, at plant HU kWh 2.64E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production in 

Hungary, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 4.24E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production 

in Hungary, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.66E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from biogas, 

sewage sludge and landfill gases in Hungary, value: IEA 

statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 5.37E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Hungary, value: IEA 

statistics 2008
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Location HU

InfrastructureProcess 0

Unit kWh

product electricity mix HU kWh 1.00E+0

technosphere electricity, hard coal, at power plant HR kWh 1.20E-2 1 1.05
(1,1,1,1,1,1); assumption for hard coal power production in Hungary, 

value: IEA statistics 2008

electricity, lignite, at power plant HU kWh 1.37E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production in Hungary, 

value: IEA statistics 2008

electricity, industrial gas, at power plant AT kWh 2.49E-3 1 1.05
(1,1,1,3,1,1); assumption for industrial gas, coke gas and blast 

furnace gas power production in Hungary, value: IEA statistics 2008

electricity, oil, at power plant HU kWh 7.06E-3 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil power 

production in Hungary, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 3.77E-4 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in Hungary, value: IEA statistics 2008

electricity, natural gas, at power plant AT kWh 3.18E-1 1 1.05
(1,1,1,3,1,1); assumption for natural gas power production in 

Hungary, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.15E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production in 

Hungary: 100%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.40E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power production in Hungary 

using PWR, value: IEA statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 5.01E-3 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in Hungary, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant HU kWh 2.30E-5 1 1.05
(1,1,1,1,1,1); assumption for solar power production in Hungary, 

value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 3.69E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production in 

Hungary, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.45E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from biogas, sewage 

sludge and landfill gases in Hungary, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 4.67E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from municipal and 

industrial waste in Hungary, value: IEA statistics 2008

electricity mix, domestic production AT kWh 2.05E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Hungary, value: 

IEA statistics 2008

electricity mix, domestic production HR kWh 1.22E-4 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Hungary, value: 

IEA statistics 2008

electricity mix, domestic production RO kWh 1.76E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Hungary, value: 

IEA statistics 2008

electricity mix, domestic production UA kWh 9.17E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Hungary, value: 

IEA statistics 2008
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3.5.14 Iceland  (IS) 

Tab. 3.107 shows an overview over the Icelandic electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Icelandic power production relies on hydro power as main energy 

source (76 %). Further electricity is produced from renewables, mainly geothermal (24 %). The elec-

tricity imports are zero because of the geographical location (island).  

There are no nuclear power plants in Iceland (PRIS 2011). Therefore, the nuclear power production is 

zero. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Iceland is estimated 0 % and the share of the storage type hydropower plants is estimated 

100 %. These shares correspond to the shares in Norway (cf. Tab. 3.1). The storage type hydropower 

production is approximated using the dataset for non-alpine conditions. The share of pumped storage 

in Iceland is 0 %. 

For the geothermal electricity production the average European wind power dataset is used as approx-

imation. For the power production out of other renewable resources, either European or Swiss datasets 

are set as approximation. This includes the electricity generation from wood, with biogas, sewage or 

landfill gas and the electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Iceland are shown Tab. 

3.108 and Tab. 3.109. 



 3. Life cycle  inventories of electricity mixes 

Life Cycle Inventories of Electricity Mixes and Grid - 103 - treeze Ltd. 

Tab. 3.107: Composition of the Icelandic  electricity production and supply mix includi ng electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 2 2 0.01 0.01

Hard coal 0 0 0.00 0.00

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 2 2 0.01 0.01

Fuel oil 0 0 0.00 0.00

Diesel 2 2 0.01 0.01

other petroleum products 0 0 0.00 0.00

Natural Gas 0 0 0.00 0.00

Other fossil 0 0 0.00 0.00

Hydro 12'427 12'303 76.03 76.03

Reservoir power plants 12'427 12'303 76.03 76.03

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 4'038 3'876 23.96 23.96

Geothermal 4'038 3'876 23.96 23.96

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 0 0 0.00 0.00

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 1 1 0.01 0.01

Municipal waste 1 1 0.01 0.01

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 16'468 16'182 100.00 100.00

Imports 0 0 0.00 0.00

Total 16'468 16'182 100.00 100.00

red marked: Data is not available by IEA-statistics



 3. Life cycle  inventories of electricity mixes 

Life Cycle Inventories of Electricity Mixes and Grid - 104 - treeze Ltd. 

Tab. 3.108: Unit process raw data of the electricity production mix in Iceland 2008, at busbar  

 

Tab. 3.109: Unit process raw data of the electricity supply mix in Iceland 2008, at busbar  

 

 

3.5.15 Ireland (IE)  

Tab. 3.110 shows an overview over the Irish electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Irish power production relies on fossil fuels, mainly natural gas 

(54 %), hard coal (17 %) and peat (9 %) as main energy source. Further electricity is produced from 

renewables (mainly wind) and from hydro power. The electricity imports are zero because of the geo-

graphical location (island). There are no nuclear power plants in Ireland (PRIS 2011). Therefore, the 

nuclear power production is zero. Furthermore, there is almost no electricity produced using photovol-

taic power. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Ireland is 100 %. The share of the storage type hydropower plants is 0 % and the storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Ireland is 26 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Ireland are shown Tab. 

3.111 and Tab. 3.112. The electricity generation using peat is modelled according to the average 

NORDEL peat power plan described in Röder et al. (2007). 
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Location IE

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production IE kWh 1.00E+0

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.20E-4 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel 

power production in Ireland, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 7.60E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir hydropower 

production in Ireland: 100%

electricity, at wind power plant RER kWh 2.40E-1 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, 

tidal and other power production in Ireland, value: IEA 

statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 6.01E-5 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Ireland, value: IEA statistics 

2008
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Location IE

InfrastructureProcess 0

Unit kWh

product electricity mix IE kWh 1.00E+0

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.20E-4 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in Ireland, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 7.60E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir hydropower production in 

Ireland: 100%

electricity, at wind power plant RER kWh 2.40E-1 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in Ireland, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 6.01E-5 1 1.05
(1,1,1,3,1,1); assumption for power production from municipal and 

industrial waste in Ireland, value: IEA statistics 2008
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Tab. 3.110: Composition of the Irish electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 25'814 24'083 86.23 86.23

Hard coal 5'228 4'877 17.46 17.46

Lignite 0 0 0.00 0.00

Peat 2'790 2'603 9.32 9.32

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 1'731 1'615 5.78 5.78

Fuel oil 1'649 1'538 5.51 5.51

Diesel 50 47 0.17 0.17

other petroleum products 32 30 0.11 0.11

Natural Gas 16'065 14'988 53.66 53.66

Other fossil 0 0 0.00 0.00

Hydro 1'300 1'287 4.61 4.61

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 969 959 3.43 3.43

Pumped storage power plants 331 328 1.17 1.17

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 2'443 2'441 8.74 8.74

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 2'410 2'410 8.63 8.63

Wood 33 31 0.11 0.11

Biogas 0 0 0.00 0.00

Waste 128 119 0.43 0.43

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 128 119 0.43 0.43

Other 0 0 0.00 0.00

Total domestic 29'685 27'930 100.00 100.00

Imports 0 0 0.00 0.00

Total 29'685 27'930 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.111: Unit process raw data of the electricity production mix in Ireland 2008, at busbar  

 

Tab. 3.112: Unit process raw data of the electricity supply mix in Ireland 2008, at busbar  

 

 

3.5.16 Italy (IT)  

Tab. 3.113 shows an overview over the Italian electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Italian power production relies on fossil fuels, mainly natural gas 

(46 %) hard coal (12 %) and petroleum products (8 %) as main energy source. Further electricity is 

produced from hydro power. A share of about 13 % of the electricity is imported. The electricity is 

imported from Austria, France, Greece, Slovenia and Switzerland.  

There are no nuclear power plants in Italy (PRIS 2011). Therefore, the nuclear power production is 

zero. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Italy is 36 % and the share of the storage type hydropower plants is 64 %. The storage type 
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Location IE

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production IE kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 1.75E-1 1 1.05
(1,1,1,2,1,1); assumption for hard coal power production in 

Ireland, value: IEA statistics 2008

electricity, peat, at power plant NORDEL kWh 9.32E-2 1 1.05
(1,1,1,3,1,1); assumption for peat power production in 

Ireland, value: IEA statistics 2008

electricity, oil, at power plant IE kWh 5.61E-2 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil 

power production in Ireland, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.67E-3 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel 

power production in Ireland, value: IEA statistics 2008

electricity, natural gas, at power plant UCTE kWh 5.37E-1 1 1.05
(1,1,1,2,1,1); assumption for natural gas power production in 

Ireland, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 3.43E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production 

in Ireland: 100%

electricity, hydropower, at pumped storage power plant IE kWh 1.17E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production 

in Ireland: 25.46%

electricity, at wind power plant RER kWh 8.63E-2 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, 

tidal and other power production in Ireland, value: IEA 

statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.10E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production 

in Ireland, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 4.28E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from biogas, 

sewage sludge and landfill gases in Ireland, value: IEA 

statistics 2008
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Location IE

InfrastructureProcess 0

Unit kWh

product electricity mix IE kWh 1.00E+0

technosphere electricity, hard coal, at power plant UCTE kWh 1.75E-1 1 1.05
(1,1,1,2,1,1); assumption for hard coal power production in Ireland, 

value: IEA statistics 2008

electricity, peat, at power plant NORDEL kWh 9.32E-2 1 1.05
(1,1,1,3,1,1); assumption for peat power production in Ireland, value: 

IEA statistics 2008

electricity, oil, at power plant IE kWh 5.61E-2 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil power 

production in Ireland, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.67E-3 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in Ireland, value: IEA statistics 2008

electricity, natural gas, at power plant UCTE kWh 5.37E-1 1 1.05
(1,1,1,2,1,1); assumption for natural gas power production in 

Ireland, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 3.43E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production in 

Ireland: 100%

electricity, hydropower, at pumped storage power plant IE kWh 1.17E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production in 

Ireland: 25.46%

electricity, at wind power plant RER kWh 8.63E-2 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in Ireland, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.10E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production in 

Ireland, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 4.28E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from biogas, sewage 

sludge and landfill gases in Ireland, value: IEA statistics 2008
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hydropower production is approximated using the dataset for alpine conditions. The share of pumped 

storage in Italy is 12 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Italy are shown Tab. 3.114 

and Tab. 3.115. 

Tab. 3.113: Composition of the Italian electricity production and supply mix including electricity imports ( IEA 2011) 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 252'749 229'463 77.96 67.93

Hard coal 43'073 39'105 13.29 11.58

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 5'518 5'010 1.70 1.48

Coke gases 1'633 1'483 0.50 0.44

Blast furnace gases 3'885 3'527 1.20 1.04

Petroleum products 31'459 28'561 9.70 8.46

Fuel oil 15'724 14'275 4.85 4.23

Diesel 688 625 0.21 0.18

other petroleum products 15'047 13'661 4.64 4.04

Natural Gas 172'699 156'788 53.27 46.42

Other fossil 0 0 0.00 0.00

Hydro 47'227 46'755 15.88 13.84

Reservoir power plants 26'639 26'372 8.96 7.81

Run-of-river power plants 14'984 14'834 5.04 4.39

Pumped storage power plants 5'604 5'548 1.88 1.64

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 13'614 13'102 4.45 3.88

Geothermal 5'520 5'299 1.80 1.57

Solar 193 181 0.06 0.05

Photovoltaic 193 181 0.06 0.05

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 4'861 4'861 1.65 1.44

Wood 2'746 2'493 0.85 0.74

Biogas 294 267 0.09 0.08

Waste 4'624 4'198 1.43 1.24

Municipal waste 3'112 2'825 0.96 0.84

Industrial waste 143 130 0.04 0.04

Sewage sludge and landfill gases 1'369 1'243 0.42 0.37

Other 916 832 0.28 0.25

Total domestic 319'130 294'349 100.00 87.14

Imports 0 43'433 0.00 12.86

Austria 0 1'360 0.00 0.40

France 0 12'990 0.00 3.85

Greece 0 179 0.00 0.05

Slovenia 0 4'726 0.00 1.40

Switzerland 0 24'178 0.00 7.16

Total 319'130 337'782 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.114: Unit process raw data of the electricity production mix in Italy 2008, at busbar  
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Location IT

InfrastructureProcess 0

Unit kWh

product electricity, production mix IT IT kWh 1.00E+0

technosphere electricity, hard coal, at power plant IT kWh 1.33E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power production in 

Italy, value: IEA statistics 2008

electricity, industrial gas, at power plant IT kWh 1.70E-2 1 1.05

(1,1,1,1,1,1); assumption for industrial gas, coke gas and 

blast furnace gas power production in Italy, value: IEA 

statistics 2008

electricity, oil, at power plant IT kWh 9.49E-2 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil 

power production in Italy, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 2.12E-3 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel 

power production in Italy, value: IEA statistics 2008

electricity, natural gas, at power plant IT kWh 5.33E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power production in 

Italy, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 8.96E-2 1 1.05
(1,1,1,2,1,1); estimated share of reservoir hydropower 

production in Italy: 64%

electricity, hydropower, at run-of-river power plant RER kWh 5.04E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production 

in Italy: 36%

electricity, hydropower, at pumped storage power plant IT kWh 1.88E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production 

in Italy: 11.87%

electricity, at wind power plant RER kWh 3.73E-2 1 1.05

(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, 

tidal and other power production in Italy, value: IEA statistics 

2008

electricity, production mix photovoltaic, at plant IT kWh 6.16E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production in Italy, 

value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 8.47E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production 

in Italy, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 5.13E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from biogas, 

sewage sludge and landfill gases in Italy, value: IEA statistics 

2008

electricity from waste, at municipal waste incineration plant CH kWh 1.00E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Italy, value: IEA statistics 

2008
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Tab. 3.115: Unit process raw data of the electricity supply mix in Italy 2008, at busbar  

 

 

3.5.17 Latvia (LV)  

Tab. 3.116 shows an overview over the Latvian electricity production according to the IEA Statistics 

(IEA 2010) for the year 2008. The Latvian power production relies on hydro power as main energy 

source (32 %). Further electricity is produced from fossil fuels, mainly natural gas (20 %). A share of 

about 48 % of the electricity is imported. It is assumed that 100 % of the electricity is imported from 

Russia. Latvia strongly depends on foreign energy resources.  

There are no nuclear power plants in Latvia (PRIS 2011). Therefore, the nuclear power production is 

zero.  

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Latvia is 100 %. The share of the storage type hydropower plants is 0 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Latvia is 0 %. 

For the electricity production with wind power the average European dataset is used. 

For the power production out of renewable resources, either European or Swiss datasets are set as ap-

proximation. This includes the electricity generation from wood, with biogas, sewage or landfill gas 

and the electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Latvia are shown in Tab. 

3.117 and Tab. 3.118. 
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Location IT

InfrastructureProcess 0

Unit kWh

product electricity mix IT kWh 1.00E+0

technosphere electricity, hard coal, at power plant IT kWh 1.16E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power production in Italy, 

value: IEA statistics 2008

electricity, industrial gas, at power plant IT kWh 1.48E-2 1 1.05
(1,1,1,1,1,1); assumption for industrial gas, coke gas and blast 

furnace gas power production in Italy, value: IEA statistics 2008

electricity, oil, at power plant IT kWh 8.27E-2 1 1.05
(1,1,1,1,1,1); assumption for petroleum product and fuel oil power 

production in Italy, value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.85E-3 1 1.05
(1,1,1,3,1,1); assumption for diesel and other fossil fuel power 

production in Italy, value: IEA statistics 2008

electricity, natural gas, at power plant IT kWh 4.64E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power production in Italy, 

value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 7.81E-2 1 1.05
(1,1,1,2,1,1); estimated share of reservoir hydropower production in 

Italy: 64%

electricity, hydropower, at run-of-river power plant RER kWh 4.39E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower production in 

Italy: 36%

electricity, hydropower, at pumped storage power plant IT kWh 1.64E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  production in 

Italy: 11.87%

electricity, at wind power plant RER kWh 3.25E-2 1 1.05
(1,1,1,2,1,1); assumption for wind, geothermal, solar thermal, tidal 

and other power production in Italy, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant IT kWh 5.37E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production in Italy, value: 

IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 7.38E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power production in Italy, 

value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 4.47E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from biogas, sewage 

sludge and landfill gases in Italy, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 8.75E-3 1 1.05
(1,1,1,3,1,1); assumption for power production from municipal and 

industrial waste in Italy, value: IEA statistics 2008

electricity, production mix AT AT kWh 4.03E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Italy, value: IEA 

statistics 2008

electricity, production mix FR FR kWh 3.85E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Italy, value: IEA 

statistics 2008

electricity, production mix GR GR kWh 5.30E-4 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Italy, value: IEA 

statistics 2008

electricity, production mix SI SI kWh 1.40E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Italy, value: IEA 

statistics 2008

electricity, production mix CH CH kWh 7.16E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in Italy, value: IEA 

statistics 2008
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Tab. 3.116: Composition of the Lat vian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 2'062 1'918 37.64 19.70

Hard coal 2 2 0.04 0.02

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 2 2 0.04 0.02

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 2'058 1'914 37.57 19.66

Other fossil 0 0 0.00 0.00

Hydro 3'109 3'078 60.40 31.60

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 3'109 3'078 60.40 31.60

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 103 100 1.96 1.03

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 59 59 1.16 0.61

Wood 9 8 0.16 0.08

Biogas 35 33 0.64 0.34

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 5'274 5'096 100.00 52.33

Imports 0 4'643 0.00 47.67

Russia 0 4'643 0.00 47.67

Total 5'274 9'739 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.117: Unit process raw data of the electricity productionmix in Latvia 2008, at busbar  

 

Tab. 3.118: Unit process raw data of the electricity supply mix in Latvia 2008, at busbar  

 

 

3.5.18 Lithuania (LT)  

Tab. 3.120 shows an overview over the Lithuanian electricity production according to the IEA Statis-

tics (IEA 2010) for the year 2008. The Lithuanian power production relies on nuclear power as main 

energy source (51 %). Further electricity is produced from fossil fuels, mainly natural gas (9 %) and 

petroleum products (2 %), and hydro power. A share of about 31 % of the electricity is imported. It is 

assumed that 100 % of the electricity is imported from Russia. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Lithuania is 100 %. The share of the storage type hydropower plants is 0 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Lithuania is 0 %. 
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Location LV

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production LV kWh 1.00E+0

technosphere electricity, hard coal, at power plant CENTREL kWh 3.65E-4 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Latvia, value: IEA statistics 2008

electricity, oil, at power plant SK kWh 3.65E-4 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Latvia, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 3.76E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Latvia, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 6.04E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Latvia: 100%

electricity, at wind power plant RER kWh 1.16E-2 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Latvia, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.61E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Latvia, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 6.43E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Latvia, value: IEA 

statistics 2008
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Location LV

InfrastructureProcess 0

Unit kWh

product electricity mix LV kWh 1.00E+0

technosphere electricity, hard coal, at power plant CENTREL kWh 1.91E-4 1 1.05
(1,1,1,3,1,1); assumption for hard coal power 

production in Latvia, value: IEA statistics 2008

electricity, oil, at power plant SK kWh 1.91E-4 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Latvia, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 1.97E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Latvia, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 3.16E-1 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Latvia: 100%

electricity, at wind power plant RER kWh 6.06E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Latvia, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 8.41E-4 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Latvia, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 3.36E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Latvia, 

value: IEA statistics 2008

electricity mix, domestic production RU kWh 4.77E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Latvia, value: IEA statistics 2008
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Power production from nuclear power plants is approximated using the UCTE dataset for pressurised 

reactors. This datasets reflects the conditions of nuclear power production using PWR power plants 

only (PRIS 2011). Being part of the European Union, Lithuania is committed to close down Ignalina 

NPP until December 2009. In order to close this gap of energy supply, Lithuania will have to import 

electricity from Russia until a new power plant (most probably nuclear) is on line. The established da-

ta set represents the situation in 2008, i.e. Ignalina still on line. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Lithuania are shown in Tab. 

3.120 and Tab. 3.121. 
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Tab. 3.119: Composition of the Lithuanian electricity production and supply mix including electricity imports ( IEA 2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 2'592 2'053 16.16 11.18

Hard coal 0 0 0.00 0.00

Lignite 0 0 0.00 0.00

Peat 1 1 0.01 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 566 448 3.53 2.44

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 2'025 1'604 12.62 8.74

Other fossil 0 0 0.00 0.00

Hydro 988 978 7.70 5.33

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 988 978 7.70 5.33

Pumped storage power plants 0 0 0.00 0.00

Nuclear 9'894 9'300 73.20 50.67

Pressurised-water reactor (PWR) 9'894 9'300 73.20 50.67

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 200 186 1.46 1.01

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 131 131 1.03 0.71

Wood 59 47 0.37 0.26

Biogas 10 8 0.06 0.04

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 238 188 1.48 1.03

Total domestic 13'912 12'705 100.00 69.22

Imports 0 5'649 0.00 30.78

Russia 0 5'649 0.00 30.78

Total 13'912 18'354 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.120: Unit process raw data of the electricity productionmix in Lithuania 2008, at busbar  

 

Tab. 3.121: Unit process raw data of the electricity supply mix in Lithuania 200 8, at busbar  

 

 

3.5.19 Luxembourg (LU)  

Tab. 3.122 shows an overview over the Luxembourgian electricity production according to the IEA 

Statistics (IEA 2011) for the year 2008. The Luxembourgian power production relies on fossil fuels, 

mainly natural gas as main energy source (17 %). Further electricity is produced from hydro power 

(10 %). About 72 % of the electricity in the supply mix of Luxembourg is imported from Belgium and 

Germany.  

There are no nuclear power plants in Luxembourg (PRIS 2011). Therefore, the nuclear power produc-

tion is zero. 
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Location LT

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production LT kWh 1.00E+0

electricity, peat, at power plant NORDEL kWh 6.23E-5 1 1.05
(1,1,1,3,1,1); assumption for peat power production 

in Lithuania, value: IEA statistics 2008

electricity, oil, at power plant SK kWh 3.53E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Lithuania, value: IEA 

statistics 2008

electricity, natural gas, at power plant CENTREL kWh 1.26E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Lithuania, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 7.70E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Lithuania: 100%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 7.32E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Lithuania using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 2.51E-2 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Lithuania, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 3.69E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Lithuania, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 6.14E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Lithuania, value: 

IEA statistics 2008
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Location LT

InfrastructureProcess 0

Unit kWh

product electricity mix LT kWh 1.00E+0

electricity, peat, at power plant NORDEL kWh 4.31E-5 1 1.05
(1,1,1,3,1,1); assumption for peat power 

production in Lithuania, value: IEA statistics 2008

electricity, oil, at power plant SK kWh 2.44E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Lithuania, value: 

IEA statistics 2008

electricity, natural gas, at power plant CENTREL kWh 8.74E-2 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Lithuania, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 5.33E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Lithuania: 100%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 5.07E-1 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Lithuania using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 1.74E-2 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Lithuania, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.55E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Lithuania, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 4.25E-4 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Lithuania, 

value: IEA statistics 2008

electricity mix, domestic production RU kWh 3.08E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Lithuania, value: IEA statistics 2008
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The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Luxembourg is 100 %. The share of the storage type hydropower plants is 0 %. The storage 

type hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Luxembourg is 86 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Luxembourg are shown in 

Tab. 3.123 and Tab. 3.124. 
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Tab. 3.122: Composition of the Luxembourgian electricity production and supply mix including electricity imports ( IEA 

2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 2'402 1'591 58.96 16.70

Hard coal 0 0 0.00 0.00

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 0 0 0.00 0.00

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 2'402 1'591 58.96 16.70

Other fossil 0 0 0.00 0.00

Hydro 965 955 35.41 10.03

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 132 131 4.84 1.37

Pumped storage power plants 833 825 30.56 8.65

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 125 109 4.04 1.14

Geothermal 0 0 0.00 0.00

Solar 20 19 0.00 0.00

Photovoltaic 20 19 0.70 0.20

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 61 61 2.26 0.64

Wood 0 0 0.00 0.00

Biogas 44 29 1.08 0.31

Waste 65 43 1.60 0.45

Municipal waste 65 43 1.60 0.45

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 3'557 2'698 100.00 28.32

Imports 0 6'830 0.00 71.68

Belgium 0 1'524 0.00 15.99

Germany 0 5'306 0.00 55.69

Total 3'557 9'528 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.123: Unit process raw data of the electricity production mix in Luxembourg  2008, at busbar  

 

Tab. 3.124: Unit process raw data  of the electricity supply mix in Luxembourg  2008, at busbar  

 

 

3.5.20 Macedonia (MK)  

Tab. 3.125 shows an overview over the Macedonian electricity production according to the IEA Sta-

tistics (IEA 2010) for the year 2008. The Macedonian power production relies on fossil fuels, mainly 

lignite (56 %) and petroleum products (2 %), as main energy source. Further electricity is produced 

from hydro power (10 %). A share of about 32 % of the electricity is imported. It is assumed that 5 % 

of the electricity is imported from Greece and 95 % is imported from Serbia.  

There are no nuclear power plants in Macedonia (PRIS 2011). Therefore, the nuclear power produc-

tion is zero. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Macedonia is 18 %. The share of the storage type hydropower plants is 82 %. The storage 

type hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Macedonia is 0 %. 

Name

L
o

c
a

ti
o

n

U
n

it

electricity mix, 

domestic 

production

U
n

c
e

rt
a

in
ty

T
y
p

e

S
ta

n
d

a
rd

D
e

v
ia

ti
o

n
9

5

% GeneralComment

Location LU

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production LU kWh 1.00E+0

electricity, natural gas, at power plant LU kWh 5.90E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Luxembourg, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 4.84E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Luxembourg: 100%

electricity, hydropower, at pumped storage power plant LU kWh 3.06E-1 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Luxembourg: 86.32%

electricity, at wind power plant RER kWh 2.26E-2 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Luxembourg, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant LU kWh 6.97E-3 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Luxembourg, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.08E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Luxembourg, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.60E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Luxembourg, 

value: IEA statistics 2008
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Location LU

InfrastructureProcess 0

Unit kWh

product electricity mix LU kWh 1.00E+0

electricity, natural gas, at power plant LU kWh 1.67E-1 1 1.05
(1,1,1,1,1,1); assumption for natural gas power 

production in Luxembourg, value: IEA statistics 

electricity, hydropower, at run-of-river power plant RER kWh 1.37E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Luxembourg: 100%

electricity, hydropower, at pumped storage power plant LU kWh 8.65E-2 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Luxembourg: 86.32%

electricity, at wind power plant RER kWh 6.40E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Luxembourg, value: IEA statistics 

electricity, production mix photovoltaic, at plant LU kWh 1.97E-3 1 1.05
(1,1,1,1,1,1); assumption for solar power 

production in Luxembourg, value: IEA statistics 

electricity, at cogen with biogas engine, allocation exergy CH kWh 3.06E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in 

Luxembourg, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 4.52E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in 

Luxembourg, value: IEA statistics 2008

electricity mix, domestic production BE kWh 1.60E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Luxembourg, value: IEA statistics 2008

electricity mix, domestic production DE kWh 5.57E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Luxembourg, value: IEA statistics 2008
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For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Macedonia are shown in 

Tab. 3.126 and Tab. 3.127. 

Tab. 3.125: Composition of the Macedonian electricity production and supply mix including electricity imports ( IEA 

2010) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 5'471 4'862 85.39 57.70

Hard coal 0 0 0.00 0.00

Lignite 5'289 4'700 82.55 55.78

Peat 0 0 0.00 0.00

Industrial Gases 0 0 0.00 0.00

Coke gases 0 0 0.00 0.00

Blast furnace gases 0 0 0.00 0.00

Petroleum products 182 162 2.84 1.92

Fuel oil 0 0 0.00 0.00

Diesel 0 0 0.00 0.00

other petroleum products 0 0 0.00 0.00

Natural Gas 0 0 0.00 0.00

Other fossil 0 0 0.00 0.00

Hydro 840 832 14.61 9.87

Reservoir power plants 689 682 11.98 8.09

Run-of-river power plants 151 150 2.63 1.78

Pumped storage power plants 0 0 0.00 0.00

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 0 0 0.00 0.00

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 0 0 0.00 0.00

Wood 0 0 0.00 0.00

Biogas 0 0 0.00 0.00

Waste 0 0 0.00 0.00

Municipal waste 0 0 0.00 0.00

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 0 0 0.00 0.00

Other 0 0 0.00 0.00

Total domestic 6'311 5'693 100.00 67.57

Imports 0 2'733 0.00 32.43

Greece 0 137 0.00 1.62

Serbia and Montenegro 0 2'596 0.00 30.81

Total 6'311 8'426 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.126: Unit process raw data of the electricity production mix in Macedonia 2008, at busbar  

 

Tab. 3.127: Unit process raw dat a of the electricity supply mix in Macedonia 2008, at busbar  

 

 

3.5.21 Netherlands (NL)  

Tab. 3.128 shows an overview over the Dutch electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Dutch power production relies on fossil fuels, mainly natural gas 

(47 %) and hard coal (17 %), as main energy source. Further electricity is produced from renewables 

and from nuclear power generation. A share of about 20 % of the electricity is imported. The electrici-

ty is imported from Belgium, Germany and Norway.  

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in the Netherlands is 100 %. The share of the storage type hydropower plants is 0 %. The stor-

age type hydropower production is approximated using the dataset for non-alpine conditions. The 

share of pumped storage in the Netherlands is 0 %. 

Power production from nuclear power plants is approximated using the UCTE dataset for pressurised 

water reactors. These datasets reflect the conditions of nuclear power production using PWR power 

plants only (PRIS 2011). 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 
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% GeneralComment

Location MK

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production MK kWh 1.00E+0

electricity, lignite, at power plant MK kWh 8.26E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production 

in Macedonia, value: IEA statistics 2008

electricity, oil, at power plant HR kWh 2.84E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product and 

fuel oil power production in Macedonia, value: IEA 

statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 1.20E-1 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Macedonia: 82%

electricity, hydropower, at run-of-river power plant RER kWh 2.63E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Macedonia: 18%
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Location MK

InfrastructureProcess 0

Unit kWh

product electricity mix MK kWh 1.00E+0

electricity, lignite, at power plant MK kWh 5.58E-1 1 1.05

(1,1,1,1,1,1); assumption for lignite power 

production in Macedonia, value: IEA statistics 

2008

electricity, oil, at power plant HR kWh 1.92E-2 1 1.05

(1,1,1,3,1,1); assumption for petroleum product 

and fuel oil power production in Macedonia, value: 

IEA statistics 2008

electricity, hydropower, at reservoir power plant, non alpine 

regions
RER kWh 8.09E-2 1 1.05

(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Macedonia: 82%

electricity, hydropower, at run-of-river power plant RER kWh 1.78E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Macedonia: 18%

electricity mix, domestic production GR kWh 1.62E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Macedonia, value: IEA statistics 2008

electricity mix, domestic production CS kWh 3.08E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Macedonia, value: IEA statistics 2008
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The unit process raw data of the electricity production and supply mix of the Netherlands are shown in 

Tab. 3.129 and Tab. 3.130. 

Tab. 3.128: Composition of the Dutch electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 92'285 83'976 85.28 68.03

Hard coal 23'469 21'356 21.69 17.30

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 3'328 3'028 3.08 2.45

Coke gases 304 277 0.28 0.22

Blast furnace gases 3'024 2'752 2.79 2.23

Petroleum products 2'065 1'879 1.91 1.52

Fuel oil 0 0 0.00 0.00

Diesel 53 48 0.05 0.04

other petroleum products 2'012 1'831 1.86 1.48

Natural Gas 63'423 57'713 58.61 46.75

Other fossil 0 0 0.00 0.00

Hydro 102 101 0.10 0.08

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 102 101 1.03 0.08

Pumped storage power plants 0 0 0.00 0.00

Nuclear 4'169 3'919 3.98 3.17

Pressurised-water reactor (PWR) 4'169 3'919 3.98 3.17

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 7'760 7'446 7.56 6.03

Geothermal 0 0 0.00 0.00

Solar 38 36 0.00 0.00

Photovoltaic 38 36 0.04 0.03

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 4'260 4'260 4.33 3.45

Wood 2'563 2'332 2.37 1.89

Biogas 899 818 0.83 0.66

Waste 3'181 2'895 2.94 2.34

Municipal waste 2'922 2'659 2.70 2.15

Industrial waste 0 0 0.00 0.00

Sewage sludge and landfill gases 259 236 0.24 0.19

Other 148 135 0.14 0.11

Total domestic 107'645 98'471 100.00 79.77

Imports 0 24'967 0.00 20.23

Belgium 0 2'984 0.00 2.42

Germany 0 18'896 0.00 15.31

Norway 0 3'087 0.00 2.50

Total 107'645 123'438 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.129: Unit process raw data of the electricity prod uction mix in the Netherlands 2008, at busbar  
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% GeneralComment

Location NL

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production NL kWh 1.00E+0

technosphere electricity, hard coal, at power plant NL kWh 2.17E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Netherlands, value: IEA statistics 2008

electricity, industrial gas, at power plant NL kWh 3.08E-2 1 1.05

(1,1,1,1,1,1); assumption for industrial, coke and 

blast furnace gas power production in Netherlands, 

value: IEA statistics 2008

electricity, oil, at power plant NL kWh 1.86E-2 1 1.05

(1,1,1,1,1,1); assumption for petroleum product and 

fuel oil power production in Netherlands, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 4.90E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Netherlands, value: IEA 

statistics 2008

electricity, natural gas, at power plant NL kWh 5.86E-1 1 1.05
(1,1,1,2,1,1); assumption for natural gas power 

production in Netherlands, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 1.03E-3 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Netherlands: 100%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.98E-2 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Netherlands using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 (PRIS)

electricity, at wind power plant RER kWh 4.46E-2 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Netherlands, value: IEA statistics 2008

electricity, production mix photovoltaic, at plant NL kWh 3.63E-4 1 1.05
(1,1,1,1,1,1); assumption for solar power production 

in Netherlands, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.37E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Netherlands, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.07E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Netherlands, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 2.70E-2 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Netherlands, 

value: IEA statistics 2008
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Tab. 3.130: Unit process raw data of the electricity supply mix in the Netherlands 2008, at busbar  

 

 

3.5.22 Norway (NO)  

Tab. 3.131 shows an overview over the Norwegian electricity production according to the IEA Statis-

tics (IEA 2011) for the year 2008. The Norwegian power production relies on hydro power as main 

energy source (96 %). A share of about 2 % of the electricity is imported. The electricity is imported 

from Denmark, Finland, the Netherlands, Russia and Sweden.  

There are no nuclear power plants in Norway (PRIS 2011). Therefore, the nuclear power production is 

zero. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Norway is 0 %. The share of the storage type hydropower plants is 100 %. The storage type 

hydropower production is approximated using the dataset for alpine conditions. The share of pumped 

storage in Norway is 1 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Norway are shown in Tab. 

3.132 and Tab. 3.133. 

Name

L
o

c
a

ti
o

n

U
n

it

electricity mix

U
n

c
e

rt
a

in
ty

S
ta

n
d

a
rd

D
e

v
ia

ti
o

n
9

5
%

GeneralComment

Location NL

InfrastructureProcess 0

Unit kWh

product electricity mix NL kWh 1.00E+0

technosphere electricity, hard coal, at power plant NL kWh 1.73E-1 1 1.05

(1,1,1,1,1,1); assumption for hard coal power 

production in Netherlands, value: IEA statistics 

2008

electricity, industrial gas, at power plant NL kWh 2.45E-2 1 1.05

(1,1,1,1,1,1); assumption for industrial, coke and 

blast furnace gas power production in 

Netherlands, value: IEA statistics 2008

electricity, oil, at power plant NL kWh 1.48E-2 1 1.05

(1,1,1,1,1,1); assumption for petroleum product 

and fuel oil power production in Netherlands, 

value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 3.91E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Netherlands, value: 

IEA statistics 2008

electricity, natural gas, at power plant NL kWh 4.68E-1 1 1.05

(1,1,1,2,1,1); assumption for natural gas power 

production in Netherlands, value: IEA statistics 

2008

electricity, hydropower, at run-of-river power plant RER kWh 8.18E-4 1 1.05
(1,1,1,2,1,1); estimated share of ROR  

hydropower production in Netherlands: 100%

electricity, nuclear, at power plant pressure water reactor UCTE kWh 3.17E-2 1 1.05

(1,1,1,2,1,1); assumption for nuclear power 

production in Netherlands using PWR, value: IEA 

statistics 2008, fraction: IAEA Database 2010 

(PRIS)

electricity, at wind power plant RER kWh 3.56E-2 1 1.05

(1,1,1,2,1,1); assumption for geothermal power 

production in Netherlands, value: IEA statistics 

2008

electricity, production mix photovoltaic, at plant NL kWh 2.89E-4 1 1.05

(1,1,1,1,1,1); assumption for solar power 

production in Netherlands, value: IEA statistics 

2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 1.89E-2 1 1.05

(1,1,1,3,1,1); assumption for cogeneration power 

production in Netherlands, value: IEA statistics 

2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 8.54E-3 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in 

Netherlands, value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 2.15E-2 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in 

Netherlands, value: IEA statistics 2008

electricity mix, domestic production BE kWh 2.42E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Netherlands, value: IEA statistics 2008

electricity mix, domestic production DE kWh 1.53E-1 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Netherlands, value: IEA statistics 2008

electricity mix, domestic production NO kWh 2.50E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Netherlands, value: IEA statistics 2008
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Tab. 3.131: Composition of the Norwegian electricity production and supply mix including electricity imports ( IEA 

2011) 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 607 580 0.41 0.40

Hard coal 65 62 0.04 0.04

Lignite 0 0 0.00 0.00

Peat 0 0 0.00 0.00

Industrial Gases 94 90 0.06 0.06

Coke gases 0 0 0.00 0.00

Blast furnace gases 94 90 0.06 0.06

Petroleum products 16 15 0.01 0.01

Fuel oil 0 0 0.00 0.00

Diesel 16 15 0.01 0.01

other petroleum products 0 0 0.00 0.00

Natural Gas 432 413 0.29 0.29

Other fossil 0 0 0.00 0.00

Hydro 140'522 139'117 98.52 96.19

Reservoir power plants 139'554 138'158 97.84 95.53

Run-of-river power plants 0 0 0.00 0.00

Pumped storage power plants 968 958 0.68 0.66

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 1'242 1'227 0.87 0.85

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 917 917 0.65 0.63

Wood 325 310 0.22 0.21

Biogas 0 0 0.00 0.00

Waste 128 122 0.09 0.08

Municipal waste 112 107 0.08 0.07

Industrial waste 10 10 0.01 0.01

Sewage sludge and landfill gases 6 6 0.00 0.00

Other 170 162 0.11 0.11

Total domestic 142'669 141'208 100.00 97.64

Imports 0 3'412 0.00 2.36

Denmark 0 427 0.00 0.30

Finland 0 59 0.00 0.04

Netherlands 0 326 0.00 0.23

Russian Federation 0 176 0.00 0.12

Sweden 0 2'424 0.00 1.68

Total 142'669 144'620 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.132: Unit process raw data of the el ectricity production mix in Norway 2008, at busbar  

 

Tab. 3.133: Unit process raw data of the electricity supply mix in Norway 2008, at busbar  

 

 

Name

L
o

c
a

ti
o

n

U
n

it

electricity, 

production mix 

NO

U
n

c
e

rt
a

in
ty

T
y
p

e

S
ta

n
d

a
rd

D
e

v
ia

ti
o

n
9

5
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Location NO

InfrastructureProcess 0

Unit kWh

product electricity, production mix NO NO kWh 1.00E+0

technosphere electricity, hard coal, at power plant NORDEL kWh 4.40E-4 1 1.05
(1,1,1,2,1,1); assumption for hard coal power 

production in Norway, value: IEA statistics 2008

electricity, industrial gas, at power plant NORDEL kWh 6.36E-4 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Norway, value: 

IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.08E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Norway, value: IEA statistics 

2008

electricity, natural gas, at power plant NORDEL kWh 2.92E-3 1 1.05
(1,1,1,2,1,1); assumption for natural gas power 

production in Norway, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 9.78E-1 1 1.05
(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Norway: 100%

electricity, hydropower, at pumped storage power plant NO kWh 6.79E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Norway: 0.69%

electricity, at wind power plant RER kWh 7.64E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Norway, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.20E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Norway, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 4.06E-5 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Norway, value: 

IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 8.25E-4 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Norway, value: IEA 

statistics 2008
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Location NO

InfrastructureProcess 0

Unit kWh

product electricity mix NO kWh 1.00E+0

technosphere electricity, hard coal, at power plant NORDEL kWh 4.29E-4 1 1.05
(1,1,1,2,1,1); assumption for hard coal power 

production in Norway, value: IEA statistics 2008

electricity, industrial gas, at power plant NORDEL kWh 6.21E-4 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Norway, 

value: IEA statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.06E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other 

fossil fuel power production in Norway, value: IEA 

statistics 2008

electricity, natural gas, at power plant NORDEL kWh 2.85E-3 1 1.05
(1,1,1,2,1,1); assumption for natural gas power 

production in Norway, value: IEA statistics 2008

electricity, hydropower, at reservoir power plant, alpine region RER kWh 9.55E-1 1 1.05
(1,1,1,2,1,1); estimated share of reservoir 

hydropower production in Norway: 100%

electricity, hydropower, at pumped storage power plant NO kWh 6.63E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Norway: 0.69%

electricity, at wind power plant RER kWh 7.46E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Norway, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.15E-3 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Norway, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 3.96E-5 1 1.05

(1,1,1,3,1,1); assumption for power production 

from biogas, sewage and landfill gas in Norway, 

value: IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 8.06E-4 1 1.05

(1,1,1,3,1,1); assumption for power production 

from municipal and industrial waste in Norway, 

value: IEA statistics 2008

electricity, production mix DK DK kWh 2.95E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Norway, value: IEA statistics 2008

electricity, production mix FI FI kWh 4.08E-4 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Norway, value: IEA statistics 2008

electricity, production mix NL NL kWh 2.25E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Norway, value: IEA statistics 2008

electricity, production mix RU RU kWh 1.22E-3 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Norway, value: IEA statistics 2008

electricity, production mix SE SE kWh 1.68E-2 1 1.05
(1,1,1,1,1,1); assumption for imported electricity in 

Norway, value: IEA statistics 2008



 3. Life cycle  inventories of electricity mixes 

Life Cycle Inventories of Electricity Mixes and Grid - 125 - treeze Ltd. 

3.5.23 Poland (PL)  

Tab. 3.134 shows an overview over the Polish electricity production according to the IEA Statistics 

(IEA 2011) for the year 2008. The Polish power production relies on fossil fuels, mainly hard coal 

(50 %) and lignite (34 %), as main energy source. A share of about 6 % of the electricity is imported. 

The electricity is imported from the Czech Republic, Germany, Slovakia, Sweden and Ukraine. 

There are no nuclear power plants in Poland (PRIS 2011). Therefore, the nuclear power production is 

zero. 

The electricity production from hydro power is approximated using the European dataset for run-of-

river and storage type hydropower production. The share of the run-of-river and storage type hydro-

power generation according to Tab. 3.1 is taken into account. The share of run-of-river hydropower 

plants in Poland is 100 %. The share of the storage type hydropower plants is 0 %. The storage type 

hydropower production is approximated using the dataset for non-alpine conditions. The share of 

pumped storage in Poland is 22 %. 

For the electricity production with wind power the average European dataset is used. For the power 

production from other renewable resources, either European or Swiss datasets are used as approxima-

tion. This includes the electricity generation from wood, with biogas, sewage or landfill gas and the 

electricity generation from municipal solid waste incineration. 

The unit process raw data of the electricity production and supply mix of Poland are shown in Tab. 

3.135 and Tab. 3.136. 
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Tab. 3.134: Composition of the Pol ish electricity production and supply mix including electricity imports ( IEA 2011) 

 

 

Gross 

Production

Net Production Production Mix Supply Mix

GWh GWh % %

Fossil fuels 148'858 125'574 94.93 89.21

Hard coal 83'914 70'788 53.51 50.29

Lignite 57'262 48'305 36.52 34.32

Peat 0 0 0.00 0.00

Industrial Gases 2'193 1'850 1.40 1.31

Coke gases 1'667 1'406 1.06 1.00

Blast furnace gases 526 444 0.34 0.32

Petroleum products 2'323 1'960 1.48 1.39

Fuel oil 2'119 1'788 1.35 1.27

Diesel 31 26 0.02 0.02

other petroleum products 173 146 0.11 0.10

Natural Gas 3'166 2'671 2.02 1.90

Other fossil 0 0 0.00 0.00

Hydro 2'747 2'720 2.06 1.93

Reservoir power plants 0 0 0.00 0.00

Run-of-river power plants 2'152 2'130 1.61 1.51

Pumped storage power plants 595 589 0.45 0.42

Nuclear 0 0 0.00 0.00

Pressurised-water reactor (PWR) 0 0 0.00 0.00

Boiling-water reactor (BWR) 0 0 0.00 0.00

Renewables 4'045 3'543 2.68 2.52

Geothermal 0 0 0.00 0.00

Solar 0 0 0.00 0.00

Photovoltaic 0 0 0.00 0.00

Solar thermal 0 0 0.00 0.00

Wave and tidal energy 0 0 0.00 0.00

Wind 837 837 0.63 0.59

Wood 3'200 2'699 2.04 1.92

Biogas 8 7 0.01 0.00

Waste 527 445 0.34 0.32

Municipal waste 7 6 0.00 0.00

Industrial waste 277 234 0.18 0.17

Sewage sludge and landfill gases 243 205 0.15 0.15

Other 0 0 0.00 0.00

Total domestic 156'177 132'281 100.00 93.98

Imports 0 8'480 0.00 6.02

Czech Republic 0 29 0.00 0.02

Germany 0 5'576 0.00 3.96

Slovak Republic 0 31 0.00 0.02

Sweden 0 2'065 0.00 1.47

Ukraine 0 779 0.00 0.55

Total 156'177 140'761 100.00 100.00

red marked: Data is not available by IEA-statistics
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Tab. 3.135: Unit process raw data of the electricity production mix in Poland 2008, at busbar  
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Location PL

InfrastructureProcess 0

Unit kWh

product electricity mix, domestic production PL kWh 1.00E+0

technosphere electricity, hard coal, at power plant PL kWh 5.35E-1 1 1.05
(1,1,1,1,1,1); assumption for hard coal power 

production in Poland, value: IEA statistics 2008

electricity, lignite, at power plant PL kWh 3.65E-1 1 1.05
(1,1,1,1,1,1); assumption for lignite power production 

in Poland, value: IEA statistics 2008

electricity, industrial gas, at power plant CENTREL kWh 1.40E-2 1 1.05

(1,1,1,2,1,1); assumption for industrial, coke and 

blast furnace gas power production in Poland, value: 

IEA statistics 2008

electricity, oil, at power plant UCTE kWh 1.46E-2 1 1.05

(1,1,1,2,1,1); assumption for petroleum product and 

fuel oil power production in Poland, value: IEA 

statistics 2008

electricity, at cogen 200kWe diesel SCR, allocation exergy CH kWh 1.98E-4 1 1.05

(1,1,1,3,1,1); assumption for diesel and other fossil 

fuel power production in Poland, value: IEA statistics 

2008

electricity, natural gas, at power plant CENTREL kWh 2.02E-2 1 1.05
(1,1,1,2,1,1); assumption for natural gas power 

production in Poland, value: IEA statistics 2008

electricity, hydropower, at run-of-river power plant RER kWh 1.61E-2 1 1.05
(1,1,1,2,1,1); estimated share of ROR  hydropower 

production in Poland: 100%

electricity, hydropower, at pumped storage power plant PL kWh 4.45E-3 1 1.05
(1,1,1,1,1,1); estimated share of pumped storage  

production in Poland: 21.66%

electricity, at wind power plant RER kWh 6.33E-3 1 1.05
(1,1,1,2,1,1); assumption for geothermal power 

production in Poland, value: IEA statistics 2008

electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 2.04E-2 1 1.05
(1,1,1,3,1,1); assumption for cogeneration power 

production in Poland, value: IEA statistics 2008

electricity, at cogen with biogas engine, allocation exergy CH kWh 1.60E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

biogas, sewage and landfill gas in Poland, value: 

IEA statistics 2008

electricity from waste, at municipal waste incineration plant CH kWh 1.81E-3 1 1.05

(1,1,1,3,1,1); assumption for power production from 

municipal and industrial waste in Poland, value: IEA 

statistics 2008




























































































































































































