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[bookmark: _Toc24009030][bookmark: _Toc67409956][bookmark: _Toc23950655]Introduction
This document forms Appendix 2 to Energy Policy of Poland until 2040 (PEP2040). The document consists of two chapters presenting the conclusions of two analyses.
The results presented in Chapter 1 constitute forecasts of the development of the fuel and energy sector in the 20‑year horizon in the scenario of balanced increase of CO2 emission allowance prices, converging with the forecasts of the International Energy Agency. The National Energy and Climate Plan 2021–2030 (KPEiK), submitted to the European Commission on 30 December 2019, indicates the same forecasts presented in this chapter.
[bookmark: _Toc23950650][bookmark: _Toc24009031]Chapter 2 draws conclusions from the results of the analysis for the electricity sector, which assumes a high CO2 allowance price scenario and considers environmental and system costs. The need to prepare an additional analysis resulted from the dynamically changing regulatory and economic environment in Poland and the EU, as well as from comments made during PEP2040 consultation process.
A particularly important determinant of the attached forecasts is the adoption by the European Union (EU) in December 2019 of an EU-wide target to achieve complete climate neutrality in 2050, an upward revision of the ambition of the Paris Agreement, which obliges a balance between emissions and removals of greenhouse gases in the second half of the 21st century. Poland supported the EU headline target, but pointed out the need to take our country's unique starting position into account, which requires a separate path to achieve the Paris Agreement target. Subsequently, the European Commission (EC) undertook work to raise the target for reducing greenhouse gas (GHG) emissions in 2030 from 40% to at least 55% with respect to 1990. The importance of these intentions is underlined by the plan to establish the so-called European Green Deal, which replaces the Europe 2020 Strategy as the main strategic initiative for the EU. The political commitment contained in the Communication on the European Green Deal and the Conclusions of the European Council of 11 December 2020 is to be transformed into a legal commitment after the adoption by the European Parliament and the Council of the legislative proposal on the European Climate Law, presented by the EC on 4 March 2020. Based on the aforementioned changes, an analysis was made of the change in the electricity balance in the situation of tightened mechanisms for the implementation of the climate and energy policy, which is reflected in the increase in forecasts of CO2 emission allowance prices, which are of key importance for the shaping of the mix. The forecasts presented in Chapter 2 are consistent with those presented in the strategic option in the Polish Nuclear Power Programme, adopted by the Council of Ministers on 2 October 2020.



[bookmark: _Toc67409957]Conclusions from forecast analyses for the fuel and energy sector taking into account balanced increases of CO2 emission allowance prices
[bookmark: _Toc67409958]Assumptions
The analyses were based on forecasts of Poland's economic development prepared by the Ministry of Finance. For the long-term CO2 emission allowance price forecasts, the International Energy Agency studies and the European Commission forecasts accompanying the 2016 Reference Scenario for Energy Sector Development were used. (i.e. the EC Guidelines for Forecasting Assumptions for Integrated National Energy and Climate Plans). The development potential of each technology and its future costs have been determined taking into account a wide range of bibliographic references.
The forecasts take into account political decisions which, as analytical assumptions, are boundary values – e.g. the necessity of meeting the EU obligations regarding the share of RES in the energy balance has been enforced. The model selects generation sources according to cost-effectiveness, but also takes into account the safety conditions of grid operation. This means that even if one of the RES (weather-dependent) technologies were significantly cheaper than other available technologies, the model would not choose these sources as the only ones due to the uncertainty of their use. In such a situation, a source must be selected that will act as a reserve for the RES units. Moreover, due to technical conditions, the pace of connecting sources of particular technologies to the power grid is limited.

Main assumptions made in the analyses:
· The GDP growth paths published by the Ministry of Finance have been adopted – in five-year periods an annual average growth of 2.1–3.6% has been assumed, with services and industry being mainly responsible for the creation of value added;
· The demographic forecast of the Central Statistical Office (GUS) has been adopted, which assumes that the population will fall from around 38 million today to 36.5 million in 2040;
· The disposable income forecast was based on GUS data on household budgets and GDP growth paths – the forecast shows that 2015 household disposable income will almost double by 2040, reflecting improvements in the material situation of the population and determining the national growth in energy demand;
· Due to the need for consistency with the scenarios (REF and ECP) developed for the National Energy and Climate Plan 2021–2030, it was decided to use the 2017 forecasts of the Ministry of Finance and International Energy Agency i.e. older than the latest available. Nevertheless, the differences between the 2017 and 2018 long-term forecasts of MF and the IEA do not significantly alter the results of the forecasting analysis for the fuel and energy sector.

In addition, it was assumed that Poland will perform:
· obligations resulting from EU regulations and international agreements in the field of reduction of pollutant emissions, increasing the share of renewable energy sources (RES), improvement of energy efficiency, security of energy supply and building a single energy market;
· activities defined for the energy area in the Strategy for Responsible Development until 2020 (with an outlook to 2030) in order to improve energy security, increase energy efficiency, develop technology and restructure the hard coal mining sector.


The following assumptions were used for energy resources:
· hard coal: proven balance resources of hard coal deposits as at 31.12.2018 amount to 61,436 million tonnes. Nearly 70% of the total resources are thermal coal and about 30% are coking coal, and other types of coal account for about 1.28% of the total coal resources. The resources of developed deposits currently constitute 37.9% of the balance resources and amount to 22,308 million tonnes. The industrial resources of mines, as determined by the deposit development projects (PZZ), amounted to 3,605.45 million t at the end of 2018. The study assumes that future demand will be covered by domestic coal as far as possible and supplemented by imports;
· lignite: geological balance resources of lignite as of 31.12.2018 amount to 23,316.5 million t, of which the majority, i.e. 23,315 million t, are thermal coal. Lignite industrial resources as at the end of 2016 amounted to 1,064.6 million t. Due to its characteristics, lignite is used in close proximity to the mining site, so import/export is not considered in the analyses;
· natural gas: the recoverable balance resources of natural gas as at 31.12.2018 amounted to 139.9 billion m3. In the analysed year, the total recoverable resources of the developed gas fields amounted to 89.9 billion m3, which represents 64% of total recoverable resources. Industrial reserves of natural gas fields in 2018 were at 66.64 billion m3. Domestic gas reserves are only a supplement to gas imports – approx. 4 billion m3 was extracted in 2018, and natural gas imports to Poland in 2018 amounted to 14.95 billion m3. It has been assumed that actions will be maintained with a view to enabling future acquisition of the raw material from various directions, including an increase in own extraction;
· crude oil: the state of recoverable oil resources as of 31.12.2018 amounted to 22.56 billion m3. Total recoverable reserves of the developed oil fields amounted to 221.15 billion m3 in the analysed year. As in the case of natural gas, the demand for this energy carrier is met primarily by supplies from abroad.
· nuclear fuel: Poland does not have uranium ore deposits in a quantity which would be profitable to extract at present, although future extraction of these deposits, including unconventional sources, is not necessarily ruled out. Nuclear fuel is widely available on the world market – its availability is guaranteed by international agreements and its prices will remain stable;
· biomass, agricultural biogas, other biogas: it was assumed that the technical potential including solid biomass from forestry, agriculture (energy crops, by-products and waste from agriculture and agri-food processing), food processing and biogas is about 610 PJ/year in 2020 and 910 PJ/year in 2030, although the market potential is lower;
· geothermal energy, heat pumps: theoretical geothermal energy resources in Poland are unlimited, however, there are relatively few places where its application is economically justified. Similarly, the heat energy resources that can be extracted with heat pumps are mainly limited by economic considerations, but they are gaining in popularity for individual use. The potential for deep-rock heat utilisation was estimated at 45 PJ per year in the 2030 perspective and 105 PJ in 2040;
· water: the potential of hydropower in Poland is small and amounts to approx. 30 PJ/year (8 TWh/year), with approx. 25% currently in use;
· wind: the market potential of onshore wind farms has been estimated at about 10 GW of installed capacity, and of offshore wind farms – approx. 8–10 GW by 2040;
· solar: the real potential of solar plants has been estimated at approx. 7 GW by 2030 and as much as 16 GW by 2040. Much of the potential of solar technologies is in microgrids.


Below are presented forecasts of fuel import prices, prices of emission allowances, technical and economic parameters of individual technologies used in the energy sector. Then, forecasts of primary and final energy consumption, fuel and energy production and consumption are presented. This is followed by forecasts of energy consumption from renewable sources, district heat generation and electricity – unit decommissioning, the projected structure of installed capacity and electricity generation, and electricity prices. The forecasts of capital expenditure in the energy sector required to implement this scenario are also presented.
[bookmark: _Toc23950651][bookmark: _Toc24009032][bookmark: _Toc67409959]Forecast of fuel prices in imports to the European Union
International Energy Agency (IEA) forecasts – WEO 2017[footnoteRef:1], "New Policies" scenario, were used to calculate model forecasts of fuel prices for EU imports. These forecasts served as the basis for determining the development trends of fuel price forecasts on the domestic market. Forecasts indicate an increase in the prices of all raw materials. The forecasts are summarised in the table and shown in the graph below. [1:  World Energy Outlook 2017 (WEO 2017), International Energy Agency, 2017.] 


[bookmark: _Ref23322314]Table 1. Fuel price forecasts for EU imports [EUR'2016/GJ]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	crude oil
	7.73
	9.94
	6.83
	8
	10.7
	12.1
	13.3
	14.3

	natural gas
	5.17
	6.28
	6.64
	5.5
	6.9
	7.6
	8
	8.4

	hard coal
	2.18
	2.66
	1.97
	2.2
	2.6
	2.7
	2.7
	2.7


Source: ARE S.A. based on BŚ, MFW, EC and IEA's 2017 "New Policies" scenario
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Figure 1. Fuel price forecasts for EU imports [EUR'2016/GJ]

[bookmark: _Toc23950652][bookmark: _Toc24009033][bookmark: _Toc67409960]Forecast of CO2 emission allowance prices in the EU ETS
Forecasts of CO2 emission allowance prices (EUA, European Union Allowance) in the European Union Emissions Trading System (EU ETS) according to forecasts of the International Energy Agency (WEO2017, "New Policies" scenario) were adopted for further analyses.
The assumed prices of the emission allowances until 2030 are directionally in line with the EC guidelines on the use of indicators for integrated energy and climate plans[footnoteRef:2]. Despite the significant increase in CO2 allowance prices in 2018, the EC did not indicate updated (higher) EUA price forecasts in 2019 for use in analytical work for national plans. [2:  The National Energy and Climate Plan 2021-2030, submitted to the European Commission on 30 December 2019, indicates the same forecasts presented in this document. ] 

It was assumed that the EUA price in the EU ETS system will gradually increase to 40 EUR'2016/tCO2 in 2040.

Table 2. Forecast price of CO2 emission allowances in the EU ETS [EUR'2016/tCO2]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	price for 1 EUA allowance
	0
	12
	8
	17
	21
	30
	35
	40


Source: Own study by ARE S.A. based on IEA, EC, Thomson Reuters, KfW Bankengruppe
[bookmark: _Toc23950653][bookmark: _Toc24009034]
[bookmark: _Toc67409961]Forecast of technical and economic parameters of technologies used in the energy sector
The table below summarizes the technical and economic parameters of the new generation and transmission units. These values were adopted in the process of forecasting the structure of production and electrical capacity.

Table 3. Technical and economic parameters of generation and transmission technologies
	fuel / technology
	start-up period
	capital expenditure OVN
	costs
	net electric/ total efficiency
	service life
	CO2 emission indicator

	
	
	
	permanent
	variable
	
	
	

	
	
	€K/MWnet
	€K/MWnet
	€/MWhnet
	%
	years
	kg/GJ

	1.1. lignite – PL
	2016–2040
	1,800
	48
	3.4
	44
	40
	110

	1.2. lignite – PL+CCS
	2030–2040
	3,250
	72
	8.6*
	38
	40
	14

	1.3. lignite – FBC
	2020–2040
	2,050
	50
	3.4
	40
	40
	106

	2.1. hard coal – PC
	2016–2040
	1,650
	44
	3.2
	46
	40
	94

	2.2. hard coal – IGCC
	2025–2040
	2,250
	58
	5.0
	48
	40
	12

	2.3. hard coal – IGCC+CCS
	2030–2040
	3,250
	78
	7.2*
	40
	40
	12

	2.4. hard coal – CHP
	2016–2040
	2,250
	48
	3.2
	30/80
	40
	94

	2.5. hard coal – CHP+CCS
	2030–2040
	3,500
	76
	10*
	22/75
	40
	12

	3.1. natural gas – GTCC
	2016–2040
	750
	18
	1.8
	58–62
	30
	56

	3.2. natural gas – GTCC+CCS
	2030–2040
	1,350
	38
	4.0*
	50–52
	30
	6

	3.3. natural gas – TG
	2025–2040
	500
	16
	1.4
	40
	30
	56

	3.4. micro CHP gas
	2016–2040
	2,350
	97
	–
	20/90
	25
	56

	4.1. nuclear – PWR
	2030–2040
	4,500
	85
	0.8
	36
	60
	0

	5.1. onshore wind
	2016–2020
	1,350
	50
	–
	–
	25
	0

	5.2. onshore wind
	2021–2040
	1,350↓1,250
	50
	–
	–
	25
	0

	5.3. offshore wind
	2020–2030
	2,450↓2,250
	90
	–
	–
	25
	0

	5.4. offshore wind
	2031–2040
	2,250↓2,075
	90
	–
	–
	25
	0

	5.5. large hydropower
	2020–2040
	2,500
	35
	–
	–
	60
	0

	5.5. small hydropower
	2016–2040
	2,000
	75
	–
	–
	60
	0

	5.6. geothermal
	2020–2040
	7,000
	160
	–
	0.12
	30
	0

	5.7. photovoltaic cells
	2016–2020
	1,100↓800
	16
	–
	–
	25
	0

	5.8. photovoltaic cells
	2021–2040
	800↓600
	16
	–
	–
	25
	0

	5.9. roof photovoltaic cells
	2016–2020
	1,250↓1,150
	20
	–
	–
	25
	0

	5.10. roof photovoltaic cells
	2021–2040
	1,100↓800
	20
	–
	–
	25
	0

	5.11. agricultural biogas – CHP
	2016–2040
	3,250↓2,750
	220
	–
	36/85
	25
	0

	5.12. biogas from sewage treatment plants – CHP
	2016–2040
	3,500
	135
	–
	34/85
	25
	0

	5.13. landfill biogas – CHP
	2016–2040
	1,800
	80
	–
	40/85
	25
	0

	5.14. solid biomass – CHP
	2021–2040
	2,950↓2,750
	120
	–
	30/80
	30
	0

	5.15. district heating boiler – coal 
	2016–2040
	350
	1
	1.4
	0.9
	30
	94

	5.16. district heating boiler – natural gas
	2016–2040
	150
	1
	0.4
	0.96
	30
	56

	5.18. district heating boiler – fuel oil
	2016–2040
	200
	1
	0.5
	0.95
	30
	74

	5.19. district heating boiler – biomass
	2016–2040
	500
	1
	1.4
	0.9
	30
	0

	5.20. HV electr. transmission grid
	2016–2040
	190
	 
	
	 
	 
	 

	5.21. MV electr. distribution network
	2016–2040
	250
	 
	
	 
	 
	 

	5.22. LV electr. distribution network
	2016–2040
	500
	 
	 
	 
	 
	 


*including transport and storage of CO2

The following abbreviations are used in the table:
CHP	– cogeneration, combined generation of heat and power
PC	– condensing power plants with pulverised coal boilers
PL	– condensing power plants with pulverised lignite boilers
CCS	– carbon capture and storage
GTCC	– gas turbine combined cycle power plants
IGCC	– integrated gasification combined cycle power plants
FBC	– fluidised bed combustion power plants
PWR	– pressurised water reactor
MV	– medium voltage
EHV	– extra–high voltage
HV 	– high voltage

↓	– means a probable decrease of costs in the direction of the number on the right side of the arrow


Source: ARE S.A. based on:
World Energy Outlook, International Energy Agency, Paris 2016;
WEIO 2014-Power Generation Investment Assumptions, International Energy Agency, Paris 2014;
The Power to Change: Solar and Wind Cost Reduction Potential to 2025", International Renewable Energy Agency, Bonn 2016;
Energy and Environmental Economics – "Recommendations for WECC’s 10- and 20-Year Studies", San Francisco 2014;
World Energy Perspective Cost of Energy Technologies, World Energy Council, Project Partner: Bloomberg New Energy Finance, 2013;
Lazard's Levelized Cost of Energy Analysis – Version 9.0, Lazard, New York 2015;
Scenarios for the Dutch electricity supply system, Frontier Economics, London 2015;
Energy Technology Reference Indicator forecasts for 2010–2050, European Commission JRC Institute for Energy and Transport, Brussels 2014;
Projected Cost of Generating Electricity 2015 Edition, International Energy Agency, Nuclear Energy Agency, Organization for Economic Co-operation and Deployment, Paris, 2015
Cost and Performance Characteristics of New Generating Technologies, Annual Energy Outlook 2016, U.S. Energy Information Administration, Washington 2016.

[bookmark: _Toc23950654][bookmark: _Toc24009035][bookmark: _Toc67409962]Forecast of primary energy consumption and final energy consumption
The table and figure below summarize the historical and projected primary and final energy consumption in the country. The forecast indicates the achievement of the 2020 target, i.e. reaching the value of the demand for primary energy in the country at the level of 96.4 Mtoe. It is then projected to fall to 90.7 Mtoe in 2030, which is close to the target indicated in PEP2040 – i.e. a 23% reduction in primary energy consumption compared to forecasts for that year according to PRIMES 2007. Final energy consumption follows a similar pattern as primary energy.

Table 4. Total primary and final energy consumption forecast [ktoe] 
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	primary energy consumption
	87,952
	96,589
	90,104
	96,423
	93,509
	90,682
	88,613
	87,647

	primary energy consumption (acc. to PRIMES 2007)
	89,581
	95,611
	104,804
	109,829
	115,057
	118,583
	119,774
	119,826

	final energy consumption
	57,472
	65,230
	60,775
	69,720
	67,682
	65,509
	65,229
	65,112

	final energy consumption (acc. to PRIMES 2007)
	57,169
	63,712
	71,246
	77,448
	82,174
	85,467
	86,117
	86,767


Source: Own study by ARE S.A., Eurostat
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Figure 2. Total primary and final energy consumption forecast [ktoe]

It is worth noting how final energy consumption will be distributed by economic sector. The biggest differences can be seen in the period 2015–2020 and relate to transport. After 2020, energy use is projected to decrease in all sectors, except in the services sector where there is a slight increase. A key role in reducing final energy consumption in transport is the popularisation of electromobility.

Table 5. Final energy consumption forecast by sector [ktoe]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	industry
	14,616
	13,498
	14,096
	15,316
	14,902
	14,763
	14,664
	14,596

	transportation
	12,221
	17,187
	16,559
	22,546
	22,075
	21,049
	20,827
	20,492

	including: passenger
	N/A
	N/A
	8,985
	10,118
	9,434
	8,598
	8,745
	8,957

	cargo
	N/A
	N/A
	7,494
	12,346
	12,557
	12,364
	11,995
	11,449

	special vehicles
	N/A
	N/A
	79
	82
	84
	86
	87
	87

	households
	19,467
	21,981
	18,948
	19,772
	18,506
	17,513
	17,505
	17,657

	services
	6,730
	8,833
	7,842
	8,343
	8,586
	8,700
	8,853
	9,079

	agriculture
	4,438
	3,730
	3,330
	3,743
	3,613
	3,485
	3,379
	3,287

	TOTAL
	57,472
	65,230
	60,775
	69,720
	67,682
	65,509
	65,229
	65,112


Source: Own study by ARE S.A., Eurostat
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Figure 3. Forecast of final energy consumption by sector (without non–energy use)

Decomposition of final energy consumption[footnoteRef:3] by fuel and carriers also provides important information. Gradual changes are taking place in the fuel structure of final energy consumption. After 2020, there is an increase mainly in electricity consumption, influenced by economic growth and electrification of transport. The share of renewable energy sources is also growing in the balance – an increase in solid biomass, earth and solar energy use (solar collectors, heat pumps, geothermal sources). The decline in biofuels use after 2025 results from the popularisation of electromobility. [3:  Final energy consumption is understood as the consumption of the final consumer for their own use. This means that, for example, a household may use final energy in the form of electricity and natural gas for space heating. Thus, e.g. the "coal" item does not include the use of coal to generate electricity.] 

PEP2040 assumes popularisation of district heating. The forecasts do not show an increase in final energy consumption in this area due to improved energy efficiency of energy production, as well as a decrease in specific heat use by entities due to thermal modernisation and stringent efficiency standards in new construction.
In the forecasts of final energy consumption, a decrease in demand for hard coal is mainly related to the gradual process of modernisation of production facilities (in the industrial sector), as well as transition to fuels and carriers such as gas, electricity or RES. Next, the process of replacing old, inefficient batch–charged boilers in households will also translate into the decrease in coal consumption. The forecast assumes that all new boilers meet the requirements of carbon intensity class V.
Table 6. Final energy consumption forecast by fuels and carriers [ktoe]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	electricity
	9,028
	10,206
	10,990
	12,152
	13,041
	14,202
	15,349
	16,520

	district heating
	6,634
	6,547
	5,462
	5,748
	5,436
	5,090
	5,080
	5,132

	coal
	12,340
	13,733
	11,218
	9,917
	7,117
	4,899
	3,735
	2,842

	petroleum products
	17,563
	20,213
	18,646
	23,822
	22,602
	20,911
	20,063
	19,124

	natural gas
	7,917
	8,884
	8,487
	10,144
	10,353
	10,327
	10,277
	10,108

	biogas
	40
	48
	78
	97
	131
	165
	201
	237

	solid biomass
	3,755
	4,306
	4,639
	5,295
	5,916
	6,439
	6,681
	7,036

	biofuels
	46
	867
	653
	1,490
	1,531
	1,413
	1,364
	1,317

	municipal and industrial waste
	136
	378
	486
	785
	871
	891
	905
	919

	solar collectors, heat pumps, geothermal
	12
	48
	116
	270
	685
	1,172
	1,574
	1,876

	TOTAL
	57,472
	65,230
	60,775
	69,720
	67,682
	65,509
	65,229
	65,112


Source: Own study by ARE S.A., Eurostat
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Figure 4. Final energy consumption forecast by fuels and carriers [ktoe]


[bookmark: _Toc28954277][bookmark: _Toc67409963]Final energy savings
Below you will find detailed information on the methods and measures used in Poland to implement Art. 7 of the Energy Efficiency Directive 2012/27/EU[footnoteRef:4] (EED). [4:  Art. 7(6) of Directive 2012/27/EU on energy efficiency (Directive (EU) 2018/2002 of the European Parliament and of the Council of 11 December 2018 amending Directive 2012/27/EU on energy efficiency) provides that Member States shall describe in their integrated national energy and climate plans, in accordance with Appendix III to Regulation (EU) 2018/1999, the calculation of the energy savings to be achieved between 1 January 2021 and 31 December 2030, as referred to the first paragraph of Art. 7 Sec. 1(b) of Directive 2012/27/EU and, where applicable, explain how the annual savings rate and the basis for calculation have been determined and which of the options referred to in Art. 7 Sec. 4 have been used and to what extent.

In addition, in accordance with the provisions of Item 5) of Appendix V to Directive 2012/27/EU, Member States shall also notify to the European Commission the detailed method of operation of the energy efficiency obligation schemes and the alternative policy measures referred to in Art. 7a and 7b and Art. 20 Sec. 6 of Directive 2012/27/EU that they propose.
] 

[bookmark: _Toc315427733]Calculation of the amount of required energy savings to be achieved over the entire period from 1 January 2021 to 31 December 2030.
Guidance on how to calculate the total amount of new final energy savings to be achieved under the 2021–2030 obligation and the specification of the statistical datasets that can be used is provided in the document titled "Commission Recommendation on transposing the energy saving obligations under the Energy Efficiency Directive"[footnoteRef:5]. [5:  Commission Recommendation of 25 September 2019 on transposing the energy saving obligations under the Energy Efficiency Directive, C(2019) 6621 FINAL.] 

The value of the annual averaged final energy consumption and the base from which the energy savings will be calculated are presented in the table below, according to Eurostat data. The final energy consumption values will be used to determine the energy savings.
[bookmark: _Toc28955196] Table 7. Final energy consumption according to Eurostat data 2016–2018 [ktoe]
	item
	category (NRG_BAL_C)
	No.
	2016
	2017
	2018
(estimated data)
	average

	FEC2020–2030
	Final energy consumption [ktoe]
	1
	66,601
	70,923
	(71,700)
	69,741

	FC_TRA_E
	Final energy consumption – transport [ktoe]
	2
	18,557
	21,431
	(22,444)
	20,811

	Final energy consumption (after excluding energy consumed in transport from the calculation) [ktoe]
	3=1-2
	48,044
	49,492
	(49,256)
	48,930


Source: Own study based on Eurostat

Total cumulative final energy savings to be achieved in accordance with point Art. 7 Sec. 1(b) of Directive 2012/27/EU
The total final energy consumption savings to be achieved through the energy efficiency obligation scheme or through alternative policy measures shall, in accordance with Art. 7 Sec. 1(b) of Directive 2012/27/EU, be equivalent to at least new savings in each year from 1 January 2021 until 31 December 2030 of 0.8% of annual final energy consumption averaged over the most recent three years before 1 January 2019 (average of 69,741 ktoe).
In addition, in accordance with the concept of duration as set out in Appendix V Item 2(i) of Directive 2012/27/EU, each individual measure to increase energy savings is considered to contribute to achieving energy savings not only in the year of its implementation but also in subsequent years until 2030. Therefore, the required amount of savings can be "accumulated" from year to year. The amount of energy savings to be achieved under the obligation covering the period 2021–2030 has been calculated in accordance with Chapter 2.1 of the above recommendations.
The amount of final energy savings to be achieved in 2021 through the implementation of the provisions of Art. 7 is
558 ktoe (69,741 x 0.8% x 1 year). In 2022, the amount of energy savings is (69,741 x 0.8% x 2 years) cumulative 1,116 ktoe (including 558 ktoe credited from the previous year). Calculations were performed for each subsequent year until 2030, when the total amount of final energy savings required is 5,580 ktoe (69,741 x 0.8% x 10 years). On the other hand, the total amount of final energy savings, understood as the amount of final energy savings accumulated from year to year, to be achieved in total between 2021 and 2030 is 30,690 ktoe. The mechanism is shown in the table below.

[bookmark: _Toc28955197]Table 8. Final energy savings to be achieved in 2021–2030 – annual and cumulative (based on the provisions of the EED) [ktoe]
	year
	required percentage of savings
	annual energy savings [ktoe]
	TOTAL

	2021
	0.8%
	558
	
	
	
	
	
	
	
	
	
	558

	2022
	0.8%
	558
	558
	
	
	
	
	
	
	
	
	1,116

	2023
	0.8%
	558
	558
	558
	
	
	
	
	
	
	
	1,674

	2024
	0.8%
	558
	558
	558
	558
	
	
	
	
	
	
	2,232

	2025
	0.8%
	558
	558
	558
	558
	558
	
	
	
	
	
	2,790

	2026
	0.8%
	558
	558
	558
	558
	558
	558
	
	
	
	
	3,348

	2027
	0.8%
	558
	558
	558
	558
	558
	558
	558
	
	
	
	3,906

	2028
	0.8%
	558
	558
	558
	558
	558
	558
	558
	558
	
	
	4,464

	2029
	0.8%
	558
	558
	558
	558
	558
	558
	558
	558
	558
	
	5,022

	2030
	0.8%
	558
	558
	558
	558
	558
	558
	558
	558
	558
	558
	5,558

	Cumulative savings in 2021–2030
	30,690



Data used for the calculation of final energy consumption and sources of that data
Final energy consumption, the basis from which the energy savings were calculated, was taken from the aforementioned category (FEC2020–2030) in the Eurostat dataset. With respect to the statistical data used for the calculation of the required amount of final energy savings, Chapter 2.2.1 of the Commission Recommendation states that all elements that are required under the first paragraph of Art. 7 Sec. 1(b) of Directive 2012/27/EU are included in the corresponding Eurostat category, i.e. "Final Energy Consumption – Europe 2020–2030" (code FEC2020–2030). This specific category in the Eurostat statistical dataset was established in relation to the Member States' contribution to energy efficiency and energy saving obligation. Eurostat has revised the energy balance on the basis of the international recommendations on energy statistics published by the Statistical Commission.
Quantities of required energy savings using the possibilities provided for in Art. 7 Sec. 2 of Directive 2012/27/EU
In accordance with Art. 7 Sec. 2 of Directive 2012/27/EU, Member States may use the option of calculating the required amount of energy savings in one or more of the following ways:
a) using an annual savings rate for energy sales to end–users or for final energy consumption, averaged over the most recent three years before 1 January 2019;
b) excluding energy consumed in transport from the basis of calculation, in part or in whole,;
c) using any of the options set out in Art. 7 Sec. 4 of Directive 2012/27/EU.
At the same time (in accordance with Art. 7 Sec. 3 of Directive 2012/27/EU), where Member States make use of the above option, they shall determine:
a) its own annual energy savings rate; and
b) own calculation baseline and the amount of transport energy excluded from the calculation [ktoe].

Poland will make use of the possibility provided for in Art. 7 Sec. 2(b) of the Directive to exclude all final energy consumed in transport from the basis of calculation carried out in accordance with the first paragraph of Art. 7 Sec. 1(b) of Directive 2012/27/EU.
Therefore, the average annual final energy consumption in transport was calculated on the basis of the Eurostat statistical dataset. Calculations were based on statistics from three years (2016, 2017, and 2018) prior to 1 January 2019 [in ktoe], which are indicated in Table 39 at the beginning of this subsection.

[bookmark: _Toc28955198]Table 9. Energy savings excluding energy consumption in transport
	category (NRG_BAL_C)
	2016
	2017
	2018
(estimated data)
	average
	annual energy savings
	indicator

	Final energy consumption [ktoe]
	66,601
	70,923
	(71,700)
	69,741
	558
	0.8%

	Final energy consumption – transport [ktoe]
	18,557
	21,431
	(22,444)
	20,811
	N/A
	N/A

	Final energy consumption (excluding energy consumed in transport) [ktoe]
	48,044
	49,492
	(49,256)
	48,930
	563
	1.15%




[bookmark: _Toc28955199]Table 10. Summary of savings and indicator for determining final energy savings
	Final energy savings after deductions
	21,530 ktoe
	These are total final energy savings calculated using an indicator of 0.8% after excluding energy consumption in transport (48,930 ktoe x 0.8%)

	Additional savings to be achieved
	9,160 ktoe
	These are the energy savings missing to meet the required minimum level of total energy savings (30,690 ktoe – 21,530 ktoe)

	Required own savings indicator with transport exclusion
	1.15%
	Value of the required own indicator that has to be used if energy consumption in transport is excluded from the calculation basis (48,930 x 1.15% = 563)



The annual savings determined using our own indicator is 563 ktoe, which exceeds the minimum required level i.e. 558 ktoe (see Table 10).
For the second mandatory period under Art. 7 Sec. 1(b) of Directive 2012/27/EU, the options referred to in Art. 7 Sec. 4(b)-(g) of Directive 2012/27/EU are not provided for. Therefore, Sec. 2(d) and (e) of Appendix III to Directive 2012/27/EU are not applicable in this case.

[bookmark: _Toc67409964]Forecast of domestic energy production by fuel type
Table 10. shows the volume of domestic supply of fuels and energy carriers. The conclusions of the results are summarised below.
· Hard coal mining (excluding coking coal) is moderately reduced between 2015 and 2030, from 32.1 Mtoe to 22.6 Mtoe (in natural units it is respectively: 59.6 million t and 41.6 million t). In the period 2030–2040, the projected level of hard coal extraction is reduced very significantly to 16.2 Mtoe (29.8 million t). The reduction in coal production in this case is associated with a decline in demand across all sectors of the national economy. After 2030, the process of permanent decommissioning of worn-out coal-fired generation units from the national power system is expected to accelerate. The construction of new coal-fired units (in addition to those for which an investment decision has already been taken) will be difficult in conditions of rising CO2 emission allowance prices, continuously tightening environmental requirements and the directions of the EU climate and energy policy, including work on taxonomy. Coal technologies equipped with CCS systems can be competitive, but under conditions of high CO2 emission allowance prices exceeding 50 EUR/t.
The decrease in demand for coal in the industrial sector is mainly due to the process of modernisation of production processes. In households and services – as part of the fight against smog – there will be a gradual replacement of inefficient batch–charged boilers with boilers that meet the highest environmental standards (with high energy conversion efficiency) and replacement of coal technologies with more environmentally friendly ones (district heating, RES, natural gas).
· Coking coal extraction will decline slightly from approx. 10 Mtoe to 8.5 Mtoe.
· Lignite production will decline after 2030. The forecasts assume launch of the Złoczew open pit, whose resources are utilised by the upgraded units of the Bełchatów Power Plant. For economic reasons, no new lignite-fired power generation units are being built, apart from the Turów unit currently under construction (450 MW).
· Crude oil extraction will remain at a stable (relatively small) level (of about 1 Mtoe), as will domestic natural gas extraction (about 3.6 Mtoe).
· An increase in domestic production of biofuels (mainly HVO/COHVO of the 1st generation) is expected by 2025 due to growing demand in the transport sector and the properties of these substances which enable them to replace conventional fuels without significant technical limitations. However, due to the popularisation of electromobility, the use of biofuels may decline after 2025.
· Between 2015 and 2040, solid biomass harvesting is projected to increase by 62% – a fairly significant increase, making significant use of domestic potential. Demand for biomass will grow in all sectors. 
As the price of CO2 emission allowances rises, the profitability of using biomass in the power and heating sector will increase. In households and services, greater use of biomass will involve replacing old coal-fired stoves with modern pellet-fired ones.

Table 11. Forecast of domestic production by fuel type [ktoe] 
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	hard coal
	45,736
	35,302
	32,136
	29,367
	27,433
	22,615
	18,831
	16,210

	coking coal
	9,948
	8,216
	9,155
	9,339
	8,809
	8,668
	8,588
	8,564

	coke
	5,721
	6,701
	6,666
	7,160
	7,174
	7,192
	7,241
	7,323

	lignite 
	12,736
	11,559
	12,299
	10,637
	11,110
	11,095
	5,971
	3,761

	crude oil
	840
	681
	922
	1,000
	1,000
	1,000
	1,000
	1,000

	natural gas
	3,884
	3,693
	3,683
	3,595
	3,627
	3,653
	3,675
	3,694

	nuclear fuel
	0
	0
	0
	0
	0
	0
	0
	0

	biofuels
	117
	446
	936
	1,100
	1,133
	1,042
	1,006
	972

	solid biomass
	4,166
	5,866
	6,268
	7,356
	8,385
	9,753
	9,986
	10,193


Source: Own study by ARE S.A.

[bookmark: _Toc23950656][bookmark: _Toc67409965]Forecast of gross inland consumption of fuels and energy
Forecast of gross domestic consumption of individual fuels and energy[footnoteRef:6] indicates changes in demand for almost all fuels and energy carriers. The most relevant findings in this regard are presented below: [6:  Calculated according to the algorithm: (+) final consumption (+) energy sector consumption (+) energy transition sector consumption (–) transmission and distribution losses (+/–) statistical differences (=) gross domestic energy consumption.] 

· National electricity consumption will increase by 22% between 2015 and 2030 and 37% between 2015 and 2040. The average annual growth rate of this category is around 1.5% over the entire forecast period under consideration. Electricity consumption is increasing in all sectors. Services, as the fastest growing sector of the economy, will have the highest rate of growth in electricity consumption as the use of equipment, including air conditioning, will increase. Consumption in households will grow moderately – the increasing level of prosperity, the growing number of dwellings, more appliances and the intensity of their use are neutralised by the decreasing electro-intensity of these devices. The increase in electricity consumption in industry will be mainly related to the growing production of industrial products and the upgrading and mechanisation of production plants. The increase in demand by transport will be connected with an improvement in the quality of passenger rail services and the growing popularity of this branch of transport, and in road transport with the development of electromobility.
· Domestic consumption of hard coal and lignite is expected to decline as a result of the implementation of the existing energy and climate policy and reduction of coal consumption in households. The decline in coal consumption in the electricity and heating sector accelerates significantly over the period 2030–2040.
· Crude oil and petroleum product consumption is projected to decline slightly between 2020 and 2040. Economic growth is the driving force for maintaining demand in this sector, but efficiency improvements resulting from technological progress, measures taken to improve the organisation of transport services and the development of transport infrastructure (motorway and expressway networks) are an inhibiting factor.
· The increase in the use of natural gas will result from an increase in the use of this fuel in electricity and heat generation, also as regulating and reserve capacity, and to improve air quality, as a fuel with significantly lower carbon intensity than coal.
· Further gradual increase in demand for renewable energy carriers such as biomass, biogas, renewable municipal and industrial waste is expected. Only biofuel consumption will see a decline after 2025.

Table 12. Gross domestic fuel and energy consumption forecast [ktoe]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	electricity
	12,532
	13,440
	14,154
	15,258
	16,156
	17,297
	18,289
	19,412

	district heating
	8,032
	8,021
	6,721
	6,721
	6,626
	6,204
	6,153
	6,204

	hard coal
	37,669
	39,241
	31,205
	28,707
	24,284
	19,436
	15,731
	13,181

	coking coal
	7,884
	8,694
	9,488
	9,396
	8,957
	8,891
	8,874
	8,906

	coke
	2,314
	2,154
	2,266
	2,563
	2,415
	2,299
	2,235
	2,219

	lignite
	12,726
	11,576
	12,283
	10,651
	11,124
	11,110
	5,979
	3,766

	crude oil
	18,017
	22,633
	25,930
	27,247
	27,227
	26,784
	26,861
	26,754

	petroleum products
	22,338
	26,856
	25,338
	31,280
	31,225
	31,060
	30,817
	30,510

	natural gas
	12,235
	12,805
	13,776
	16,547
	17,290
	18,121
	19,677
	20,662

	coke-oven gas
	1,480
	1,744
	1,704
	1,676
	1,651
	1,641
	1,642
	1,651

	blast-furnace gas
	885
	526
	632
	576
	532
	489
	454
	428

	other gaseous fuels
	161
	149
	162
	88
	76
	76
	75
	75

	solid biomass
	4,166
	5,866
	6,774
	7,896
	9,023
	10,522
	10,778
	11,004

	biogas
	54
	115
	229
	284
	318
	352
	388
	425

	biofuels
	54
	868
	782
	1,497
	1,542
	1,418
	1,369
	1,322

	nuclear fuel
	0
	0
	0
	0
	0
	0
	4,624
	6,936

	municipal and industrial waste
	157
	400
	564
	1,047
	1,251
	1,329
	1,417
	1,499


Source: Own study by ARE S.A., Eurostat
[bookmark: _Toc23950665][bookmark: _Toc67409966][bookmark: _Toc23950658]Forecast of net imports by fuel
The forecast import–export balance for key fuels and energy carriers is summarised below.
· Although there has been a trend towards an increasing share of imported electricity since 2014 (due to increasing import–export capacity and intensive subsidies for non–dispatchable RES in neighbouring countries), this trend is expected to reverse in the 2020s when energy prices in European markets rise. This will result from the completion of the decommissioning of nuclear power plants in Germany (2023) and the withdrawal and replacement of conventional generation capacity in the EU providing a stable and reliable energy supply. Given the high uncertainty of energy prices, Poland's lack of responsibility for the availability of energy from other countries, and the expected increase in the competitiveness of domestically generated electricity, a zero balance of imports and exports of electricity was assumed in the further forecast perspective.
· It was estimated that on a small scale Poland will be an exporter of hard coal and importer of coking coal. The status of a coke exporter will be maintained.
· The modelling shows a steady level of crude oil imports and an increase in natural gas imports in the future. A negative consequence of increasing the share of gas in the national energy consumption structure is deterioration of the energy self-sufficiency index, nevertheless the use of gas is important for the operation of the power system, for the economy and for reducing CO2 and pollutant emissions.
· As a result of the implementation of nuclear power into the national power system, it will be necessary to import nuclear fuel.
· Net imports of biofuels and solid biomass are projected to increase as a result of the economic conditions for obtaining the raw materials needed to meet the target for the use of energy from renewable sources.


[bookmark: _Ref23322322] Table 13. Net import-export balance [ktoe]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	electricity
	-962
	-116
	-29
	65
	0
	0
	0
	0

	hard coal
	-8,161
	489
	-1,588
	-660
	-3,148
	-3,179
	-3,101
	-3,028

	coking coal
	-1,801
	944
	275
	57
	148
	223
	286
	342

	coke
	-3,068
	-4,227
	-4,333
	-4,597
	-4,759
	-4,893
	-5,006
	-5,105

	lignite 
	-2
	-19
	16
	14
	15
	15
	8
	5

	crude oil
	17,751
	22,484
	26,311
	26,533
	26,515
	26,074
	26,153
	26,048

	natural gas
	8,531
	8,874
	9,947
	12,952
	13,663
	14,468
	16,002
	16,968

	nuclear fuel
	0
	0
	0
	0
	0
	0
	4,624
	6,936

	biofuels
	-65
	427
	-144
	397
	409
	376
	363
	350

	solid biomass
	0
	0
	506
	540
	638
	769
	792
	811


"-" means export, "+" means import
Source: Own study by ARE S.A., Eurostat

[bookmark: _Toc67409967]Forecast of gross final energy consumption from renewable sources
The national and sectoral trajectories presented in this subsection[footnoteRef:7] of RES share assume the implementation of tasks indicated in PEP2040 e.g. implementation of offshore wind energy. In addition, the trends of decreasing technological inputs were implemented, although the safety conditions of the power grid operation were taken into account. [7:  The gross final energy consumption from RES consists of consumption in three sectors: (1) electricity; (2) heating and cooling; (3) transport.] 

It has been assumed that the basic support mechanisms for electricity generation from renewable energy sources, which will continue to operate in the period under consideration, will be the certificates of origin system (gradually phased out) and the auction system (expected to be in place by the end of 2035 for all RES technologies listed in the Act with the exception of offshore wind farms, for which support is expected to continue beyond the outlook of PEP2040).
It has been assumed that the technologies preferred in the RES energy supply auctions announced in the future will be mainly the sources characterised by stable operation and those which may be a valuable supplement to the currently installed generation units. An assumption of maximum construction rate for each technology was made and the amount of installed capacity achieved for each technology is the result of the cost optimisation process.
Cost optimisation, as well as the analysis of development opportunities based on current trends and in the absence of extraordinary measures going beyond the current legal framework, indicates a feasible level of RES share in gross final energy consumption in 2020 – 15%, in 2030 –23%, and in 2040 – 28.5%. It should be noted that RES are becoming competitive under the conditions of rising CO2 emission allowance prices and a significant reduction in technology costs.
The sector in which the share of RES consumption is growing the fastest is the power sector, where the main support stream is directed to. The share of RES increases in this sector from 22.1% in 2020 to 31.8% in 2030 and 39.7% in 2040. There is an increase in the RES share in the heating and cooling sector, in line with the RES Directive, by 1.1 percentage points on average per year, but this is a big challenge for the sector, both due to investments and organisational and technical difficulties. The most relevant information regarding RES utilisation is presented in the figure below, detailed results of the analysis are presented in the following four tables.
The increased use of RES in transport also implies the need for significant changes in the sector. There are also technological and organisational difficulties, in particular, limitations in blending or limits resulting from EU regulations on the use of biofuels from food raw materials.


Figure 5. Forecast of gross final energy consumption from RES in the three sub-sectors [ktoe] and the share of RES in gross final energy consumptiongross final energy consumption from RES in electricity generation
gross final energy consumption from RES in heating and cooling
gross final energy consumption from RES in transport
share of energy from RES in gross final energy consumption



Table 14. Forecast of total and sectoral gross final consumption of energy from renewable sources [ktoe] and share of RES consumption – total and by sector [%]
	[ktoe]
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	gross final energy consumption (RES–OS denominator)
	61,573.8
	69,156.4
	64,596.0
	73,512
	71,508
	69,345
	68,906
	68,836

	gross final energy consumption from RES
	4,245.4
	6,399.3
	7,664.4
	11,027
	13,143
	15,937
	17,761
	19,637

	RES consumption in electricity generation
	331.7
	890.3
	1,894.3
	3,369
	4,004
	5,493
	6,581
	7,715

	RES consumption in heating and cooling 
	3,867.6
	4,641.6
	5,116.7
	6,163
	7,604
	9,027
	9,812
	10,601

	RES consumption in transport 
	95.2
	916.2
	721.2
	1,613
	1,677
	1,708
	1,856
	2,024

	 
	 
	 
	 
	 
	 
	 
	 
	 

	[%]
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	share of energy from RES in gross final energy consumption
	6.9%
	9.3%
	11.9%
	15.0%
	18.4%
	23.0%
	25.8%
	28.5%

	share of energy from RES in the power sector 
	3.1%
	7.0%
	13.4%
	22.1%
	24.8%
	31.8%
	36.0%
	39.7%

	share of RES energy in heating and cooling 
	10.2%
	11.7%
	14.5%
	17.4%
	22.7%
	28.4%
	31.5%
	34.4%

	share of RES energy in transport (with multipliers)
	1.6%
	6.6%
	6.4%
	10.0%
	11.2%
	14.0%
	17.7%
	22.0%


Source: Own study by ARE S.A., Eurostat

Table 15. Forecast of gross final energy generation from renewable sources in the power sector by technology [ktoe] and share of electricity consumption from RES by technology [%]
	electricity production from RES by technology [ktoe]
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	gross final consumption of electricity (RES–E denominator)
	12,396.7
	13,390.8
	14,102.1
	15,258
	16,156
	17,297
	18,289
	19,412

	hydropower plants* 
	184.3
	202.0
	202.4
	206
	246
	254
	262
	270

	wind power plants*
	17.5
	146.2
	833.0
	2,020
	2,278
	3,290
	3,940
	4,746

	photovoltaic power plants
	0.0
	0.0
	4.9
	173
	390
	584
	929
	1,274

	biomass power plants
	120.4
	507.8
	776.2
	822
	835
	1,001
	984
	887

	biogas power plants
	9.6
	34.3
	77.9
	132
	230
	334
	431
	498

	renewable municipal waste
	0.0
	0.0
	0.0
	17
	25
	30
	35
	40



	share of technology in the consumption of energy from RES in the power sector [%]
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	hydropower plants
	55.6%
	22.7%
	10.7%
	6.1%
	6.1%
	4.6%
	4.0%
	3.5%

	wind power plants
	5.3%
	16.4%
	44.0%
	59.9%
	56.9%
	59.9%
	59.9%
	61.5%

	photovoltaic power plants
	0.0%
	0.0%
	0.3%
	5.1%
	9.7%
	10.6%
	14.1%
	16.5%

	biomass power plants
	36.3%
	57.0%
	41.0%
	24.4%
	20.8%
	18.2%
	15.0%
	11.5%

	biogas power plants
	2.9%
	3.9%
	4.1%
	3.9%
	5.7%
	6.1%
	6.5%
	6.5%

	renewable municipal waste
	0.0%
	0.0%
	0.0%
	0.5%
	0.6%
	0.5%
	0.5%
	0.5%


*standardised values
Source: Own study by ARE S.A., Eurostat

Table 16. Forecast of gross final energy consumption from renewable sources in district heating and cooling by source [ktoe] and share of different types of sources in the consumption of energy from renewable sources in district heating and cooling [%]
	gross final energy consumption from renewable sources in heating and cooling by source [ktoe]
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	gross final consumption of energy in heating and cooling (RES–H&C denominator)
	38,064.0
	39,558.3
	35,202.3
	35,489
	33,472
	31,794
	31,141
	30,822

	geothermal energy
	11.4
	13.4
	21.7
	31
	45
	59
	75
	109

	solar energy
	0.1
	10.0
	45.0
	108
	271
	455
	570
	591

	solid biomass
	3,814.5
	4,554.6
	4,896.0
	5,597
	6,473
	7,288
	7,555
	7,950

	biogas
	40.9
	50.8
	88.4
	135
	243
	341
	436
	508

	heat pumps
	0.0
	9.9
	25.6
	177
	431
	728
	1,001
	1,247

	renewable municipal waste
	0.7
	2.9
	39.9
	115
	140
	157
	176
	197

	 
	
	
	
	
	
	
	
	

	share of technology in energy consumption from RES in district heating and cooling [%]
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	geothermal energy
	0.3%
	0.3%
	0.4%
	0.5%
	0.6%
	0.7%
	0.8%
	1.0%

	solar energy
	0.0%
	0.2%
	0.9%
	1.7%
	3.6%
	5.0%
	5.8%
	5.6%

	solid biomass
	98.6%
	98.1%
	95.7%
	90.8%
	85.1%
	80.7%
	77.0%
	75.0%

	biogas
	1.1%
	1.1%
	1.7%
	2.2%
	3.2%
	3.8%
	4.4%
	4.8%

	heat pumps
	0.0%
	0.2%
	0.5%
	2.9%
	5.7%
	8.1%
	10.2%
	11.8%

	renewable municipal waste
	0.0%
	0.1%
	0.8%
	1.9%
	1.8%
	1.7%
	1.8%
	1.9%


Source: Own study by ARE S.A., Eurostat

Table 17. Projection of gross final energy consumption from RES in the transport sector by technology [ktoe] and share of technology in RES consumption in transport [%]
	gross final energy consumption from RES in the transport sector by technology [ktoe]
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	gross final consumption of energy in transport (RES–T denominator)
	10,178.7
	14,951.0
	14,488.0
	20,295
	19,804
	18,884
	18,673
	18,356

	electricity 
	49.1
	48.8
	67.8
	118
	142
	291
	488
	703

	1st generation biofuels/1st generation HVO/COHVO
	46.1
	867.4
	653.4
	1,274
	1,198
	999
	889
	832

	2nd generation biofuels or 2nd generation HVO/COHVO
	0.0
	0.0
	0.0
	221
	338
	418
	479
	489

	electricity consumption for road transport qualified as RES
	0.3
	0.34
	0.48
	13
	53
	150
	295
	473

	electricity consumption for rail transport qualified as RES
	43.7
	43.30
	61.06
	96
	82
	132
	182
	218

	electricity consumption in pipeline transport classified as RES
	5.2
	5.13
	6.26
	9
	7
	9
	11
	12

	total electricity consumption in transport
	343.0
	287.0
	267.2
	355
	627
	1004
	1356
	1769

	including: for road transport purposes
	1.8
	2.0
	1.9
	39
	234
	517
	819
	1190

	for rail transport purposes
	305.2
	254.9
	240.6
	290
	363
	457
	507
	550

	in pipeline transport
	36.0
	30.2
	24.7
	26
	29
	31
	31
	30






	[%]
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	share of electricity in the consumption of energy from RES in transport
	51.6%
	5.3%
	9.4%
	7.3%
	8.4%
	17.0%
	26.3%
	34.7%

	share of biofuels in energy consumption from RES in transport
	48.4%
	94.7%
	90.6%
	92.7%
	91.6%
	83.0%
	73.7%
	65.3%

	share of electricity for road transport
	0.5%
	0.7%
	0.7%
	11.0%
	37.3%
	51.4%
	60.4%
	67.3%

	share of electricity for rail transport
	89.0%
	88.8%
	90.1%
	81.6%
	58.0%
	45.5%
	37.4%
	31.1%

	share of electricity for other modes of transport
	10.5%
	10.5%
	9.2%
	7.4%
	4.7%
	3.1%
	2.3%
	1.7%


Source: Own study by ARE S.A., Eurostat
[bookmark: _Toc23950659][bookmark: _Toc67409968]Forecasts of thermal energy generation and combined heat and power generation
The demand for district heat will grow, but due to the priority given to energy generation in cogeneration, the importance of heat plants will decline. The quoted forecast results are based on the assumption of greater intensification of actions for connecting new consumers to heating networks and on assumptions concerning actions for thermal modernisation of buildings.

Table 18. Forecast of heat production at power plants, CHP plants and heating plants [TJ]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	CHP plants
	219,883
	205,851
	186,626
	207,729
	213,015
	205,980
	213,620
	212,328

	including industrial waste heat
	214
	82
	271
	295
	339
	375
	388
	407

	heating plants
	116,409
	129,980
	94,767
	82,955
	62,828
	53,635
	43,070
	46,404

	TOTAL
	336,292
	335,831
	281,393
	290,684
	275,842
	259,615
	256,690
	258,732


Source: Own study by ARE S.A.

In 2015, 66% of the usable heat came from combined heat and power (CHP), while the rest of the heat is produced in water boilers (heating plants and district heating boilers of the utility power industry). Thus, there is a significant potential in the country that can be exploited by converting non–compliant water boilers to cogeneration units. Waste incineration plants have some potential, but so does the use of waste heat from industrial plants or other plants that generate waste heat.
In the analyses, the rate of cogeneration development in Poland was determined in accordance with the forecasts of demand for usable heat, taking into account economic factors and assuming support for high–efficiency cogeneration. The results of the model calculations (see table below) indicate a constant percentage of CHP generation, but it is important to note that the volume of electricity generated by CHP will increase. The share of heat generated by CHP will increase throughout the period, which is related to the decreasing use of district heating plants without an electric component.
With the assumptions set out in the study, gas-fired combined heat and power plants are the fastest developing technology (the pro-environmental character of these units, availability of fuel and competitiveness in the conditions of growing prices of CO2 emission allowances are the arguments for the choice of such a solution).

Table 19. Forecast share of electricity generation in cogeneration and share of heat generation in cogeneration [%]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	share of electricity generated from CHP in total electricity generation [%]
	17%
	18%
	16%
	18%
	18%
	18%
	18%
	17%

	share of heat produced from CHP in total heat production [%]
	64%
	61%
	66%
	71%
	77%
	79%
	83%
	82%


Source: Own study by ARE S.A.



The graph below visualizes the decrease in generation of power in CHP plants, but also the increase in heat generation in CHP, which is a very welcome trend for energy efficiency improvement.
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Figure 6. Forecast heat production [TJ] and share of electricity and heat produced in cogeneration [%]
[bookmark: _Toc23950660][bookmark: _Toc67409969]Electricity forecasts
[bookmark: _Toc23950661][bookmark: _Toc67409970]Forecast of electricity generation unit decommissioning
The schedule of the decommissioning of existing generating units as well as the upgrading plans were based on surveys conducted among power companies and information from the annual reports of power companies. Moreover, the shut-down schedule implemented in the forecast optimisation model is based on expert assessment of the technical condition of the basic equipment (boilers, turbines), the number hours worked as well as the derogations granted and the legitimacy of incurring the capital expenditure in order to meet the EU requirements regarding the emission standards arising from the BAT conclusions. According to analyses, the largest number of generating units will be decommissioned after 2030, with hard coal and lignite power plants being the main sources. At that time we can also observe a large number of shut-downs of wind power plants, which results from the wear of the oldest turbines. Phasing out of energy storage facilities refer to pilot plants.
The figure below illustrates the determined and assumed permanent decommissioning of generating units in the utility and industrial power sector in 2016–2040.
According to estimates, in 2016–2040, about 26.5 GW of generation capacity will be permanently decommissioned, including about 15.8 GW in the group of centrally dispatched heat generating units (JWCD) and about 3.2 GW of installed capacity in utility CHP plants from the group of non–centrally dispatched generating units (nJWCD). The cumulative decommissioning values are shown in the table below.

Table 20. Cumulative capacity decommissioning between 2016 and 2040 [MWnet]
	
	2016–2020
	2021–2025
	2026–2030
	2031–2035
	2036–2040
	2016–2040

	Cumulative capacity decommissioning, including:
	3,004
	2,626
	4,050
	9,806
	7,042
	26,528

	 heat JWCD
	2,041
	1,756
	2,884
	7,398
	1,804
	15,883

	 nJWCD from utility CHP group 
	0
	371
	1,016
	1,147
	697
	3,231


Source: Own study by ARE S.A.
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Figure 7. Forecast of permanent generation unit shut-down from 2016 to 2040
Source: Own study by ARE S.A.

[bookmark: _Toc23950662][bookmark: _Toc67409971]Forecast of electricity generation capacity
The results of the analyses indicate a relatively large change in the structure of electricity generation in Poland in the 2040 perspective. The generating capacity may increase from approx. 46 GW in 2018 (37.3 GW in 2015) to approx. 59 GW in 2030 (an increase of about 58%) and to 72 GW in 2040, almost doubling the capacity in that period (93%).
The share of renewable sources in the power balance is gradually increasing – from 18% in 2015 to around 40% in 2030 and 50% in 2040. The share of gas-fired units, which are important for the balancing of the power system due to its high flexibility of operation, is increasing. The generating capacity structure between 2030 and 2035 includes the first nuclear unit with a capacity of 1–1.6 GW (the forecast assumes a capacity of 1.3 GW of a single unit, which is not the basis for inferring technology choice). Further units with a total installed capacity of approx. 6–9 GW will be commissioned every 2–3 years. The installed capacity of energy storage facilities will also gradually increase, as will the level of capacity reserved in demand side response (DSR) management tools. This is due to the implementation of smart grids, increased awareness of energy consumers, as well as the expected popularisation of aggregators.
On the other hand, the forecast indicates a decrease in the installed capacity in system units fired with coal, especially after 2030. This applies in particular to worn-out coal-fired units that will not meet the requirements for pollutant emissions. Due to the higher efficiency of the new coal-fired units currently under construction, they can produce more electricity at the same capacity (approx. 38% efficiency vs. 45–46%). The share of coal- and lignite-fired units in the installed capacity will be reduced from about 70% in 2015 to 40% in 2030 and to 19% in 2040.


Table 21. Net generating capacity forecast for electricity generation sources by technology [MW]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	lignite pp – old
	8,197
	8,145
	8,643
	7,481
	6,992
	6,992
	4,098
	2,939

	lignite pp – new
	0
	0
	0
	451
	451
	451
	451
	451

	hard coal pp – old
	14,613
	14,655
	13,617
	12,126
	10,867
	7,983
	3,539
	3,184

	hard coal pp – new
	0
	0
	0
	3,520
	4,450
	4,450
	4,450
	4,450

	hard coal CHP
	6,140
	6,126
	4,046
	4,713
	4,383
	3,544
	3,123
	2,714

	industrial CHP
	
	
	1,925
	1,973
	1,740
	1,710
	1,898
	1,826

	natural gas pp
	0
	0
	0
	0
	1,900
	1,900
	3,039
	3,260

	natural gas CHP
	760
	807
	928
	2,688
	3,807
	4,371
	4,100
	5,261

	nuclear pp
	0
	0
	0
	0
	0
	0
	2,600
	3,900

	solar pp
	0
	0
	108
	2,285
	4,935
	7,270
	11,670
	16,062

	onshore wind pp
	121
	1,108
	4,886
	9,497
	9,574
	9,601
	9,679
	9,761

	offshore wind pp
	0
	0
	0
	0
	725
	3,815
	5,650
	7,985

	biomass CHP and pp
	102
	140
	553
	658
	1,143
	1,531
	1,536
	1,272

	biogas CHP
	
	
	216
	305
	517
	741
	945
	1,094

	hydraulic pp
	1,064
	935
	964
	995
	1,110
	1,150
	1,190
	1,230

	pumped storage pp
	1,256
	1,405
	1,405
	1,415
	1,415
	1,415
	1,415
	1,415

	gas turbines – reserve 
	0
	0
	0
	0
	0
	0
	350
	350

	DSR/energy storage/
	0
	0
	0
	550
	1,160
	2,150
	3,660
	4,950

	total
	32,253
	33,320
	37,290
	48,656
	55,167
	59,073
	63,391
	72,103


pp – power plants, CHP – combined heat and power plants
Source: Own study by ARE S.A.

The change in the fuel mix of installed capacity is particularly clear after 2030. This is due to the decommissioning of worn-out coal-fired units which are being replaced by new hard coal-fired units (4.4 GW by 2025) characterised by high efficiency, the development of RES, the implementation of the nuclear programme and a significant increase in the capacity of gas-fired units (almost 2 GW of combined cycle power plants may be built by 2040). The capacity of lignite-fired power plants is decreasing due to the decommissioning of existing units. The only new investment based on lignite is a unit with a net capacity of approx. 450 MW in Turów. The role of coal-fired CHP plants in the system will also be significantly reduced, as the majority of new system cogeneration units are likely to be plants fired with natural gas. Approximately 2.5 GW of new units of this type may be built by 2030 and additionally more than 3.5 GW in the following years until 2040. They will replace old heating plants and CHP plants operating on hard coal and after 2030 also a part of currently operating gas-fired CHP plants. Together with the new combined cycle power plants, they will increase the reliability of the electricity system, which is essential for the high share of uncontrollable renewable energy sources (wind and solar). Among renewable sources, wind energy will continue to dominate, with photovoltaics, biomass, hydroelectric power plants and biogas accounting for a much smaller share. Gas turbines have been singled out as they are present in the system to provide needed additional reserve and flexibility, meaning they will be in operation for a small amount of time and thus produce little energy on an annual basis. Including them under gas-fired power plants would distort the inference about the use of gas-fired power plants and combined heat and power plants.
The forecast indicates that the installed capacity of utility coal-fired power plants in 2040 will be about half of the capacity installed in 2015 (26.3 GW vs. 13.7 GW). Meanwhile, the capacity installed in renewable technologies will increase several times (6.7 GW vs. 37.4 GW), although their utilisation rate is much lower than for conventional units.

Conclusions from predictive analyses – Appendix 2 to PEP2040 
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Figure 8. Net generating capacity forecast for electricity generation sources by technology [MW]
Draft Conclusions from predictive analyses – Appendix 2 to PEP2040 – v. 2.2



[bookmark: _Toc23950663][bookmark: _Toc67409972]Electricity generation forecast by fuel
The results of the analysis of the development directions of the domestic power sector indicate gradual changes that will take place in the electricity production structure as a result of legal and market conditions, determined mainly by the EU climate and energy policy. Particularly dynamic changes are observed in the period 2030–2040.
The development of renewable energy sources is well noted, although analyses suggest that it would take place at a slower pace under market conditions. In 2030 their share in electricity generation may reach 32%, and in 2040 – 40%. Wind power and photovoltaics, which are characterised by volatile production, will be responsible for a large part of RES energy growth. The volume of net electricity generated from RES in 2040 could be up to four times higher than in 2015.
Increasing production from RES and imposing an obligation to purchase proper amounts of CO2 emission allowances under the ETS on carbon–based generating units will cause a gradual decrease in the share of this type of power plants in the electricity production structure from about 77% in 2018 (about 80% in 2015) to about 56% in 2030 and to about 28% in 2040. The main factor affecting this process is the scope of permanent decommissioning of coal-fired units, determined on the basis of declarations from energy companies, and the decreasing operating time of such units. Nevertheless, despite the significant decline in share, coal-fired power plants will remain a significant producer of electricity in the country. To a large extent, the generating units in Opole, Jaworzno and in Ostrołęka (the fuel used will depend on the investor's decision) put into operation in 2019 and being under construction, as well as the unit in Kozienice put into operation in 2017, will contribute to this. The share of generation in gas-fired units (new units are mainly high-efficiency combined cycle gas and steam units) in the generation structure will increase from 3.9% in 2015 to about 10% in 2030 and to 17% in 2040. The presence of uncontrollable sources in the projected amounts will require investments in flexible sources (e.g. gas-fired), energy storage, etc., which are necessary for RES integration in the power system.
A very important element of the national CO2 emission reduction policy is the development of nuclear power in Poland. It is projected that nuclear capacity could generate even more than 20 TWh in 2035. This is almost twice as much energy as will be obtained in the same period from photovoltaics, with almost 4.5 times less installed nuclear capacity.
The import-export balance is assumed to be zero in the forecasts. Poland is not responsible for the availability of energy from other countries, therefore forecasts cannot base the security of energy supply on potential imports.

Table 22. Gross electricity generation forecast by fuel [TWh]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	lignite
	54.8
	48.7
	52.8
	47.0
	50.4
	49.9
	27.5
	17.3

	hard coal*
	88.2
	89.2
	79.4
	75.4
	72.3
	63.1
	53.2
	45.7

	gaseous fuels**
	5.2
	4.8
	6.4
	12.0
	15.3
	20.7
	31.3
	38.4

	heating oil 
	2.6
	2.5
	2.0
	1.9
	1.9
	1.9
	1.8
	1.7

	nuclear power
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	20.4
	30.6

	solar energy
	0.0
	0.0
	0.1
	2.0
	4.5
	6.8
	10.8
	14.8

	onshore wind energy
	0.1
	1.7
	10.9
	23.5
	23.7
	23.8
	24.2
	24.6

	offshore wind energy
	0.0
	0.0
	0.0
	0.0
	2.7
	14.5
	21.7
	30.6

	biomass
	1.4
	5.9
	9.0
	9.6
	9.7
	11.6
	11.4
	10.3

	biogas
	0.1
	0.4
	0.9
	1.5
	2.7
	3.9
	5.0
	5.8

	hydropower 
	2.2
	2.9
	1.8
	2.4
	2.9
	3.0
	3.0
	3.1

	from pumped water
	1.6
	0.6
	0.6
	0.6
	0.8
	0.9
	1.2
	1.5

	other***
	0.7
	1.1
	1.0
	0.7
	0.9
	1.1
	1.2
	1.3

	total
	156.9
	157.7
	164.9
	176.7
	187.9
	201.2
	212.7
	225.8


* including coke oven gas and blast furnace gas
** high-methane and nitrogen-rich natural gas, gas from demethylation of mines, gas accompanying crude oil
*** inorganic industrial and municipal waste
Source: Own study by ARE S.A.
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Figure 9. Gross electricity generation forecast by fuel [TWh]

[bookmark: _Toc23950664][bookmark: _Toc67409973]Electricity price forecast
The forecasts of prices for end consumers (energy consumers for own use) were based on forecasts of averaged system costs taking into account estimates of costs related to the operation of individual support schemes in Poland, the level of taxation and the rates of transmission and distribution charges. The presented electricity price forecasts include costs related to the operation of support schemes for energy generated from renewable energy sources, in cogeneration and for projects aimed at improving energy efficiency. The study also assumed the introduction of a capacity payment mechanism.
The following table and figure show the forecast of electricity prices for the three defined end-consumer groups. The prices presented are average prices offered under comprehensive and unbundled contracts, including taxes. According to the results obtained, a gradual increase in electricity prices is expected in all three groups of end consumers under consideration. Price increases are spread evenly across sectors. The main factors determining the projected growth are the rising costs over time of purchasing CO2 emission allowances and the costs of developing emission-free technologies. Industrial enterprises are in principle entitled to reduce the amount of output VAT by the amount of input VAT on the purchase of electricity.

Table 23. Electricity price forecast by sector [PLN'2018/kWh] 
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	households
	0.516
	0.657
	0.680
	0.718
	0.839
	0.851
	0.867
	0.869

	services
	N/A
	N/A
	0.609
	0.634
	0.755
	0.767
	0.783
	0.784

	industry
	0.298
	0.453
	0.372
	0.498
	0.554
	0.561
	0.574
	0.555


Source: Own study by ARE S.A.
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Figure 10. Electricity price forecast by consumer [PLN'2018/kWh]


[bookmark: _Toc67409974][bookmark: _Toc525724665][bookmark: _Toc23950657][bookmark: _Toc23950666]Transmission interconnection capacity forecasts
[bookmark: _Toc67409975]Electricity transmission interconnection capacity forecasts
The table below summarizes historical and forecast data on cross-border electricity interconnection capacity. The total capacity on all cross-border interconnections in 2015 was about 10 GW.

Table 24. Forecast cross-border electricity interconnection capacity on existing and planned interconnections [MW]
	 
	interconnection
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	Germany
	Krajnik-Vierraden
	592
	592
	592
	2,078
	2,078
	2,078
	2,078
	2,078

	Germany
	Mikułowa-Hagenverder
	2,730
	2,730
	2,730
	2,640
	2,640
	2,640
	2,640
	2,640

	Czech Republic
	Wielopole/ Dobrzeń – Nosovice/ Albrechtice
	2,772/2,480
	2,772/2,480
	2,772/2,480
	2,772/2,480
	2,772/2,480
	2,772/2,480
	2,772/2,480
	2,772/24,80

	Czech Republic
	Kopanina/Bujaków – Liskovec
	800/794
	800/794
	800/794
	800/794
	800/794
	800/794
	800/794
	800/794

	Slovakia
	Krosno Iskrzynia – Leměšany
	2,078
	2,078
	2,078
	2,078
	2,078
	2,078
	20,78
	2,078

	Sweden
	Słupsk – Stärno
	600
	600
	600
	600
	600
	600
	600
	600

	Belarus
	Białystok – Roś*
	0
	0
	0
	0
	0
	0
	0
	0

	Ukraine
	Rzeszów – Chmielnicka*
	0
	0
	0
	0
	0
	0
	0
	0

	Ukraine
	Zamość – Dobrotwór
	381/310
	381/310
	381/310
	381/310
	381/310
	381/310
	381/310
	381/310

	Lithuania 
	Ełk – Alytus
	0
	0
	488
	488
	488
	0
	0
	0

	Lithuania
	Żarnowiec-Darbenai (Harmony Link)
	0
	0
	0
	0
	0
	700
	700
	700

	TOTAL
	9,953
/ 9,584
	9,953
/ 9,584
	10,441
/ 10,072
	11,837
/ 11,468
	12,467 
/ 12,098
	12,049
/ 11,680
	12,049
/ 11,680
	12,049 
/ 11,680


*closed,
with different availability in winter and summer marked: winter period / summer period
Source: PSE S.A., own study by ARE S.A.

Due to limitations in the transmission of power between national electricity systems, the technical capacity for electricity transmission is not always equal to the real commercial capacity. These limitations are of various nature, ranging from maintenance work to limitations introduced by transmission system operators in order to ensure the security of network operation.
According to the EU regulation on the internal electricity market[footnoteRef:8], by the end of 2025 at the latest, transmission system operators are obliged to make a minimum of 70% of cross-border transmission capacity available (in compliance with the criteria of secure operation of the electricity grid). [8:  Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on common rules for the internal market for electricity and amending Directive 2012/27/EU] 


[bookmark: _Toc525724666][bookmark: _Toc67409976]Forecasts of gas transmission interconnection capacity
In 2015, the maximum capacity of the national transmission system (NTS) to receive natural gas was over 25.8 billion m3 per year. In 2016, the LNG regasification terminal in Świnoujście was put into operation, with an annual capacity of about 5 billion m3.
Key investment projects ensuring diversification of natural gas supply sources and directions are considered to be: construction of the Baltic Pipe – capacity of approx. 10 billion m3 annually towards Poland and 3 billion m3 towards Denmark and Sweden (includes the construction of the Norway–Denmark and Denmark–Poland interconnections and expansion of the Polish and Danish transmission systems to increase transmission capacity); expansion of the LNG terminal in Świnoujście – regasification capacity of approx. 8.3 billion m3, construction of an FSRU–type regasification terminal in the Gulf of Gdańsk, interconnection with Slovakia – capacity of 5.7 billion m3 towards Poland and 4.7 billion m3 towards Slovakia; interconnection with Lithuania – 1.9 billion m3 towards Poland and 2.4 billion m3 towards Lithuania. Moreover, in case of market interest, interconnections with the Czech Republic and Ukraine may also be feasible.

Table 25. Parameters of the cross-border input points to the gas transmission system
	interconnection
	terminal point
	input / output
	2020
	2025
	2030
	2035
	2040

	LNG Terminal
	LNG Terminal
	input
	4,993.2
	8,300
	8,300
	8,300
	8,300

	Germany
	GCP IN (Lasów, Gubin)
	input
	1,594.3
	1,594.3
	1,594.3
	1,594.3
	1,594.3

	Germany
	GCP OUT (Lasów Rewers, Kamminke)
	output
	440.8
	440.8
	440.8
	440.8
	440.8

	Czech Republic
	Branice
	input
	1.4
	1.4
	1.4
	1.4
	1.4

	Czech Republic
	Cieszyn*
	input
	587.2
	587.2
	587.2
	587.2
	587.2

	Ukraine
	Drozdowicze
	input
	4,380.0
	4,380.0
	4,380.0
	4,380.0
	4,380.0

	Ukraine
	Hermanowice tow. Ukraina**
	output
	02
	02
	02
	02
	02

	Belarus
	Tietierowka near Białystok
	input
	236.5
	236.5
	236.5
	236.5
	236.5

	Belarus
	Wysokoje near Janów Podlaski
	input
	5,475.0
	5,475.0
	5,475.0
	5,475.0
	5,475.0

	Belarus
	Kondratki near Białystok EUROPOL
	input
	33,741.2
	33,741.2
	33,741.2
	33,741.2
	33,741.2

	Germany
	Mallnow near Słubice EUROPOL
	output
	30,602.4
	30,602.4
	30,602.4
	30,602.4
	30,602.4

	Germany
	Mallnow near Słubice EUROPOL reverse
	input
	6,132.0
	6,132.0
	6,132.0
	6,132.0
	6,132.0

	Yamal
	PWP
	input
	9,076.1
	9,076.1
	9,076.1
	9,076.1
	9,076.1

	Denmark
	Baltic Pipe
	input
	0
	10,000
	10,000
	10,000
	10,000

	Denmark
	Baltic Pipe
	output
	0
	3,000
	3,000
	3,000
	3,000

	Slovakia
	GIPS
	input
	0
	5,700
	5,700
	5,700
	5,700

	Slovakia
	GIPS
	output
	0
	4,700
	4,700
	4,700
	4,700

	Lithuania
	GIPL
	input
	0
	1,900
	1,900
	1,900
	1,900

	Lithuania
	GIPL
	output
	0
	2,400
	2,400
	2,400
	2,400

	FSRU
	FSRU
	input
	0
	4,500
	4,500
	4,500
	4,500


* value calculated taking into account seasonal variation; ** no continuous capacity, Intermittent conditionally continuous capacity: 1463– 2190 million m3//year, values above 1,463 million m3/year depending on arrangements between GAZ–SYSTEM and Ukrtransgaz.
Source: Own study.
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Forecasts of pollutant emissions
The forecast emission levels take into account the full implementation of the Industrial Emissions Directive (IED)[footnoteRef:9] in Poland, as well as other existing and projected regulations on the reduction of emissions from the combustion of fuels in stationary plants and means of transport (including the Medium Combustion Plant Directive – MCP). It has also been assumed that by 2040 the problem of pollutant emissions from households and local boiler plants will have been comprehensively solved, as a result of which the carbon intensity of this sector will be similar to that of the utility and industrial energy sector. [9:  Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on industrial emissions (Integrated Pollution Prevention and Control).] 

The integrated emission indicators of SO2, NOx and PM10 for combustion of particular types of fuels were estimated on the basis of, among others, the EMEP/EEA guidelines[footnoteRef:10] and national publications concerning individual combustion sources. [10:  The EMEP/EEA air pollutant emission inventory guidebook 2016.] 


The obtained results of the forecasts for 2030 in terms of SO2 and NOx emissions as a result of the implementation of PEP2040 correspond to the target emissions ceilings for 2030, set for Poland in the NEC Directive[footnoteRef:11]. In case of failure to implement PEP2040, the national ceilings for SO2 and NOx in 2030 will not be met. It will be possible to meet them at a later date than set out in the NEC Directive, probably only after 2035. Data for total emissions are shown in the figure on the next page. [11:  Directive 2016/2284 of the European Parliament and of the Council of 14 December 2016 on the reduction of national emissions of certain atmospheric pollutants, amending Directive 2003/35/EC and repealing Directive 2001/81/EC ] 


Table 26. Forecasts of emissions of major air pollutants and carbon dioxide in 2030 and 2040.
	scenario
	emissions balance
	2030
	2040

	
	
	SO2
	NOx
	PM10
	CO2
	SO2
	NOx
	PM10
	CO2

	
	
	thousand t
	million t
	thousand t
	million t

	Implementation of PEP2040
	total
	319
	455
	147
	268
	181
	377
	103
	209

	
	combustion of fuels
	312
	394
	109
	246
	174
	316
	65
	187

	No implementation of PEP2040
	total
	471
	574
	197
	353
	345
	485
	155
	292

	
	combustion of fuels
	464
	513
	159
	327
	338
	424
	117
	267


Source: Own study by ATMOTERM S.A.

In terms of reducing carbon dioxide emissions compared to 1990, the forecasts carried out produce the results shown in the table below. In 2040, the implementation of PEP2040 allows for a reduction of as much as 45% of CO2 emissions compared to 1990. This is about 80 million t of CO2 less than if PEP2040 is not implemented.

[bookmark: _Toc422905117][bookmark: _Toc23587145]Table 27. Projected reductions in carbon dioxide emissions (excluding LULUCF) compared to 1990
	scenario
	CO2 emissions in 1990
	CO2 emissions in 2030
	CO2 emissions in 2040

	
	[million t]
	[million t]
	reduction comp. to 1990
	[million t]
	reduction comp. to 1990

	Implementation of PEP2040
	377
	268
	29%
	209
	45%

	No implementation of PEP2040
	377
	353
	6.4%
	292
	23%


Source: Own study by ATMOTERM S.A.
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Figure 11. Forecasts of emissions of main air pollutants [thousand t] and carbon dioxide [million t] in 2030 and 2040.
Key emission indicators by ETS and non–ETS were also analysed. The table and graph below indicate the projected steady decline in GHG emissions over the forecast period for both ETS and non–ETS. Only for non–ETS over the period 2015–2020 is an increase projected due to increasing transport activity. The ETS projects a GHG reduction of 25% between 2005 and 2030.
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Table 28. Forecast greenhouse gas emissions by ETS and non–ETS sector [kt CO2eq]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	Total
excluding LULUCF
	403,424.4
	411,668.7
	390,444.6
	384,247.1
	363,471.0
	336,252.8
	295,011.5
	271,109.8

	EU ETS
	223,440.9
	199,726.9
	198,696.5
	188,921.1
	181,772.1
	169,525.1
	137,797.5
	121,846.5

	Non-ETS (ESD)
	179,983.5
	211,941.8
	191,748.1
	195,326.1
	181,698.9
	166,727.7
	157,214.0
	149,263.3


Source: Own study by ATMOTERM S.A., historical data: KOBIZE


Figure 12. Projected greenhouse gas emissions by ETS and non–ETS sector [kt CO2eq]

Energy Policy of Poland until 2040 is strongly focused on reducing emissions in the electricity and heat generation sub-sector. Actions aimed at this goal result in both significant decreases in CO2 emissions of this sub-sector and in key pollutants. The tables and figures below illustrate the systematic decline in these indicators, which decrease significantly over the period 2005–2040. All indicators in 2040 will be 61–91% lower than in 2005, and will be reduced by about half between 2020 and 2040.
The increase in particulate emissions between 2015 and 2020 is due to the increase in energy demand. However, this is offset in subsequent years by the decommissioning of old coal-fired units, which is being replaced by high-efficiency conventional coal- and natural gas-fired generation units with much lower emissions, the growth in the use of renewable energy, and, in the 2030s, the commissioning of nuclear units.[footnoteRef:12] [12:  A wider range of economy-wide forecasts can be found in Appendix 2 (Chapter 5.1.2) of the National Energy and Climate Plan 2021–2030.] 


Table 29. Forecast of contaminants emissions from electricity and heat production [kt] and CO2 emission intensity for electricity and heat production [t CO2eq./MWh]
	 
	2005
	2010
	2015
	2020
	2025
	2030
	2035
	2040

	NOx (as NO2) [kt]
	291.2
	278.9
	214.5
	151.7
	126.3
	116.8
	87.9
	73.9

	SOx (as SO2) [kt]
	820.2
	507.0
	398.7
	158.7
	132.2
	122.2
	91.9
	77.4

	PM2.5 [kt]
	15.3
	9.4
	6.9
	10.0
	8.3
	7.7
	5.8
	4.9

	PM10 [kt]
	29.8
	17.6
	12.2
	16.9
	14.0
	13.0
	9.8
	8.2

	CO2 [t CO2eq./MWh]
	0.685
	0.664
	0.669
	0.541
	0.509
	0.461
	0.334
	0.268


Source: Own study by ATMOTERM S.A., historical data: KOBIZE
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Figure 13. Forecast of emissions of pollutants from generation of electricity and heat – NOx, SOx and dust – PM2.5 and PM10 [kt]


Figure 14. CO2 emission intensity for electricity and heat production [t CO2eq./MWh]
[bookmark: _Toc67409978]Forecast of capital expenditure related to changes in the energy sector
Poland's energy transition by 2040 leading to the diversification of the energy mix in a socially acceptable manner and, at the same time, ensuring energy security, maintaining competitiveness of the economy and limiting environmental impact, will require huge capital expenditure, the scale of which may reach around PLN 1,613 billion in 2021–2040. This scale of costs will pose a huge challenge for the whole economy.
The evolution of the Polish energy sector towards a low–carbon one will be a long and very costly process. This process must be spread over time due to the technical feasibility of building and connecting new sources. Furthermore, it must be done in such a way that the economic and social effects arising from it can be mitigated. In particular, action taken must not lead to increased energy poverty, which can occur when energy costs are too high. Protection and support must also be given to those regions that will suffer most from the reduction of the share of coal in power generation, as part of the so-called just transition.
The table below shows capital expenditure in the whole economy, then in particular sub-sectors. The item "capital expenditure in the entire fuel and energy sector" includes in particular expenditures in the electricity, heat, gas and fuel sectors. The totals in the tables are included in the outlook from 2021, while the full scope of the analysis included inputs from 2016.
Table 30. Forecast energy-related capital expenditure in the whole economy in 2016–2040 [PLN'2018 million]
	
	2016–2020
	2021–2025
	2025–2030
	2031–2035
	2036–2040
	2021–2040

	energy-related capital expenditure in the national economy 
	429,436
	453,301
	431,948
	391,402
	336,272
	1,612,924

	capital expenditure in the entire fuel and energy sector
	242,443
	204,280
	207,140
	238,346
	217,828
	867,594

	energy-related capital expenditure in non-energy sectors (industry, households, services, transport and agriculture)
	186,993
	249,021
	224,808
	153,057
	118,444
	745,330


Source: Own study by ARE S.A.

The table below shows how capital expenditure in each of the fuel and energy sub-sectors evolve between 2016 and 2040.

[bookmark: _Toc28955256]Table 31. Projected capital expenditure in the energy sector – by sub-sectors [PLN'2018 million]
	sector
	2016–2020
	2021–2025
	2025–2030
	2031–2035
	2036–2040
	2021–2040

	generation of electricity
	92,272
	52,932
	55,298
	107,972
	103,457
	319,659

	transmission and distribution of electricity
	38,438
	45,309
	47,635
	44,188
	42,895
	180,026

	generation of district heat
	9,959
	12,470
	14,433
	10,251
	5,598
	42,751

	distribution of district heat
	5,719
	6,721
	5,238
	4,341
	3,637
	19,937

	gas industry
	43,085
	28,446
	28,446
	18,781
	18,781
	94,454

	liquid fuels
	44,035
	48,033
	49,782
	44,448
	42,827
	185,091

	hard coal and lignite mining
	8,935
	10,369
	6,308
	8,365
	634
	25,676

	total
	242,443
	204,280
	207,140
	238,346
	217,828
	867,594



Capital expenditure for electricity generation include modernisation and expansion of the electricity generation sector (power plants and CHP plants, energy storage, DSR, IED/BREF compliance costs).
Expenditure for electricity transmission and distribution include funds for the expansion and upgrading of the transmission and distribution grid, including the reinforcement of the distribution grid for the development of RES, electromobility and the installation of smart meters in 80% of households by 2028, using transmission and distribution network development plans presented by operators.
Capital expenditure for the generation of district heat include upgrading and construction of new heat plants supplying heat to district heating networks (excluding industrial heat plants producing heat for their parent plants). Whereas, the item 'distribution of district heat' indicates the capital expenditure for the development and upgrading of district heating networks.	
The item 'gas industry' includes capital expenditure in the sector according to the plans of gas companies. Capital expenditures related to the liquid fuels sector were assumed on the basis of data reported by companies operating on the Polish market and include investments indicated in PEP2040.
The item 'hard coal and lignite mining' includes capital expenditure related to the implementation of the Programme for the hard coal mining sector in Poland of January 2018 and the Programme for the lignite mining sector in Poland of May 2018. The costs of pit reclamation have been included.
The expenditure in the electricity sector is detailed below. Most of the expenditure falls in the 2030–2040 period, when most existing coal-fired units are decommissioned and replaced by nuclear, gas and renewable energy sources. In the same period, a significant proportion of the renewable energy generation units currently in operation will have to be replaced. The required investment in renewable energy sources for the entire 2021–2040 period was estimated to be about 58% of the total investment in the electricity generation sector. The figure on the next page shows the distribution of expenditure in the manufacturing sector by fuel.
The forecast capital expenditure in the transmission and distribution sub-sector are the costs of network expansion or reinforcement associated with introducing new capacity into the system (table below). Estimating this category of costs is subject to a high degree of uncertainty due to the many factors that determine the cost components – from the location of the sources, to the length of the lines and the rated capacity of the grid, to the area in which they are located.
Table 32. Forecast capital expenditure in the power sector in 2016–2040 [PLN'2018 million]
	
	2016–2020
	2021–2025
	2025–2030
	2031–2035
	2036–2040
	2021–2040

	total expenditure on generating units
	92,272
	52,932
	55,298
	107,972
	103,457
	319,659

	by type
	
	
	
	
	
	

	   power plants
	67,184
	36,211
	41,808
	97,030
	87,923
	262,972

	   CHP plants
	17,290
	14,623
	12,591
	8,957
	12,996
	49,167

	   DSR/energy storage
	112
	290
	900
	1,984
	2,538
	5,712

	   access to IED/BREF
	7,687
	1,809
	0
	0
	0
	1,809

	by fuel
	
	
	
	
	
	

	   carbon
	41,697
	10,115
	0
	1,299
	2,016
	13,430

	   gas
	7,729
	11,354
	2,672
	8,146
	5,870
	28,042

	   nuclear
	0
	0
	0
	52,904
	26,452
	79,355

	   other
	3,138
	2,438
	2,019
	3,115
	4,799
	12,370

	   renewable
	39,709
	29,025
	50,607
	42,509
	64,320
	186,460

	      water
	497
	1,433
	543
	543
	543
	3,061

	      wind
	26,978
	8,328
	33,762
	24,887
	45,331
	112,308

	      photovoltaic
	9,061
	9,746
	7,503
	12,745
	12,830
	42,825

	      biomass
	1,840
	5,962
	5,014
	421
	1,259
	12,655

	      biogas
	1,332
	3,555
	3,786
	3,913
	4,357
	15,612

	total expenditure on grid inf.
	38,438
	45,309
	47,635
	44,188
	42,895
	180,026

	   transmission grid
	6,299
	7,868
	13,100
	10,740
	10,859
	42,567

	   distribution grid
	32,139
	37,441
	34,535
	33,447
	32,036
	137,459

	total expenditure in the power sector
	130,710
	98,241
	102,933
	152,159
	146,351
	499,685


Source: Own study by ARE S.A.
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Figure 15. Projected capital expenditure in the manufacturing sector between 2016 and 2040 [EUR'2016 million]

The next table shows the distribution of inputs in the heating sector. The highest level of expenditures will be incurred in 2021–2030, which is related to the priority of increasing the use of district heating.

Table 33. Projected capital expenditure in the district heating sector [PLN'2018 million]
	 
	2016–2020
	2021–2025
	2025–2030
	2031–2035
	2036–2040
	2021–2040

	total investment in generating units (commercial, excluding industrial)
	9,959
	12,470
	14,433
	10,251
	5,598
	42,751

	  district heating boilers
	1,322
	5,668
	10,619
	1,089
	3,315
	20,691

	  heat storage
	57
	128
	0
	29
	0
	157

	  upgrading of sources
	8,581
	6,674
	3,814
	9,132
	2,283
	21,903

	expenditures on the expansion and upgrading of heating networks
	5,719
	6,721
	5,238
	4,341
	3,637
	19,937

	total expenditure in the district heating sector
	15,677
	19,190
	19,671
	14,592
	9,235
	62,688


Source: Own study by ARE S.A.



[bookmark: _Toc67409979]Conclusions from the forecast analysis for the power sector taking into account high prices of CO2 emission allowances and environmental and system costs
Given the changes in the environment from the end of 2019, a forecast was made for the electricity sector with more ambitious EU energy and climate policy targets. It adopted a forecast of significantly higher prices of CO2 emission allowances by the National Centre for Balancing and Emission Management (KOBiZE), which directly reduced the economic effectiveness of the use of generation assets of fossil fuel-based sources. The forecast relates only to the power sector and is coherent with forecasts presented in the strategic option in the Programme of Polish Nuclear Power Generation adopted by the Council of Ministers on 2 October 2020.
In addition, the forecast presented in the document is the result of an analytical model (total cost methodology) that minimises the total cost generated by the power system, also taking into account properly allocated external costs, i.e. environmental costs, reflecting the negative impact of the power system on the environment, and system costs generated in particular by unstable renewable energy sources. The inclusion of these costs in the analytical model made it possible to determine an energy mix that not only takes into account the very ambitious climate policy targets adopted at the EU level, but also allows for the efficient use of generation units while ensuring the level of adequate reserve in the system. The results presented in the Appendix below can be interpreted as an approximation of the economically and socially optimal energy mix, the implementation of which in market conditions requires additional regulations allocating external costs to the sources generating those costs.

[bookmark: _Toc67409980]Main assumptions
a. Price paths for CO2 emission allowances
The growing climate ambitions of the EU increasingly contribute to rising prices of emission allowances in the EU ETS system, significantly worsening the financial condition of the Polish power sector. According to the estimations of KOBiZE[footnoteRef:13], raising the EU reduction target in an extreme case may cause even a three-fold increase in the prices of CO2 emission allowances in 2030 as compared to the prices in 2020. The additional forecast scenario presented in this appendix to PEP2040 shows the assumed development directions of the electricity sector assuming a 50% GHG reduction target. [13:  Change in reduction targets and prices of emission allowances resulting from the Communication on the European Green Deal, Centre for Climate and Energy Analysis (CAKE) KOBIZE, Warsaw, March 2020.] 


Table 34. Price paths for CO2 emission allowances [EUR2018/tCO2]
	

	2020
	2025
	2030
	2035
	2040

	Price path used to draw up KPEiK
	17
	21
	30
	35
	40

	Price path with a 50% GHG reduction target in 2030
	25
	35
	54
	60
	60


Source: Ministry of Climate and Environment on the basis of forecasts of the KOBiZE Climate and Energy Analysis Centre and assumptions of KPEiK	

The forecasts of CO2 emission allowance prices assumed in this scenario at the level of 54 EUR/tCO2 in 2030 are coherent with the forecasts presented by the EC for the impact assessment of the 2030 Climate Target Plan[footnoteRef:14] taking into account the target of 55% reduction of GHG emissions by 2030. The EC projected prices of CO2 emission allowances in 2030 amount to 32–65 EUR/tCO2 depending on the scenario. [14:  SWD(2020) 176 final, 17 September 2020. (Table 28: Overview of key modelling results, p. 130), accessed at: https://eur-lex.europa.eu/resource.html?uri=cellar:749e04bb-f8c5-11ea-991b-01aa75ed71a1.0001.02/DOC_1&format=PDF] 



b. Price paths for oil, natural gas, coal and uranium
Fossil fuel price paths were updated for model calculations using the International Energy Agency (IEA) forecasts – WEO 2019[footnoteRef:15], "Stated Policies EU" scenario. The forecasts are summarised in the table and shown in the graph below. [15:  World Energy Outlook 2019 (WEO 2019), International Energy Agency, 2019.] 


Table 35. Fossil fuel price paths [EUR2018/GJ]
	

	2020
	2025
	2030
	2035
	2040

	Crude oil
	10.7
	12.0
	13.0
	14.2
	15.2

	Natural gas
	6.2
	6.4
	6.4
	6.7
	7.1

	Hard coal
	2.9
	2.5
	2.6
	2.6
	2.6

	Uranus
	0.5
	0.5
	0.5
	0.5
	0.6


Source: Ministry of Climate and Environment based on IEA World Energy Outlook 2019, Stated Policies EU scenario

c. Total cost methodology
The "total cost methodology" (TCM) was used to develop this scenario which differs significantly from the investor's economic calculation. The overarching objective of the TCM is to minimise the total costs to the economy and society of generating energy, taking into account the indirect operating costs of the energy sector, as well as system (technical) and environmental requirements. Side effects from electricity generation, such as emissions and system imbalances, burden third parties with a portion of the plant's operating costs that are not included in the cost of energy at the investment decision stage. These side effects form a group of external costs which include system costs (reserve capacity, grids, balancing), environmental costs (health, ecosystem) and macroeconomic costs (security, import-export balance, employment).
The "total cost methodology" attributes external costs directly to their source, aiming for an equitable distribution of the cost between investors, end consumers and other energy market participants. The energy mix, optimised in terms of total cost, allows for efficient use of available resources, which translates into improved price competitiveness of Polish enterprises on the international and domestic markets and allows for lower electricity prices for households. The commonly used investor's calculation, on the other hand, is aimed at maximising individual investor returns. In this model, the external costs of power generation are not included as an investor's cost and are passed on to other market participants and end consumers. This leads to an energy mix that may not be cost-optimal for society.
The role of the state is to develop a strategy that reconciles the interests of both end consumers and investors in the energy sector. Given the incomplete cost mapping in the current energy market, regulatory action is needed to reduce external costs in a rational manner. The government administration aims to create optimal market mechanisms, which will enable investors to implement investments assumed in the strategy and receive a justified return on invested capital, while respecting the impact on the environment and other market participants (system aspects). The final effect of the application of the TCM is the achievement of the minimum energy price at which the end consumer, when purchasing electricity, pays off the capital expenditure and operating costs of the power sector, without having to incur technically and economically unjustified external costs. The figure below shows the mechanics of the TCM.
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Figure 16. Mechanics of external cost optimisation in the "total cost methodology" – reference drawing; MIN – minimum technically possible reduction of the external effect, BAU – Business as Usual, system design without considering external costs

d. System costs
The electricity system functions as a system of interconnected vessels in which the generation, transmission, distribution and use of electricity are interdependent. The indicators of particular importance, determining the way of system management, are the parameters of operation of the available and future generation base. The diversity of technologies in terms of flexibility of operation, stability and predictability of generation, average capacity utilisation, failure rate or ability to choose a convenient location has a direct impact on the cost of system operation as a whole. The greater the deviation of the properties of the generating source from the parameters that allow the system to operate safely, the higher the costs generated in its other components.
The lowest system costs are generated by dispatchable sources, which are characterised by the ability to produce energy on demand according to the demand profile of consumers, a high coefficient of capacity utilisation during the year and the possibility of building them in convenient network nodes close to centres of energy demand.
System maintenance costs increase significantly for uncontrollable sources such as wind and solar technologies. Unpredictability of operation and unreliability of supply, locational constraints due to wind and solar conditions, asynchronous operation that reduces the inertia available in the system, and low power concentration are factors that make it difficult to manage the system safely and economically.
This results in significant system costs that are ignored by investors when evaluating the economics of uncontrollable sources. These costs include:
· costs of maintaining the reserve and changing the load profile of the system (profile cost),
· costs of developing transmission and distribution infrastructure,
· balancing costs and system flexibility.

The largest cost component is the profile costs associated with permanent changes in the efficiency of generating units. The growth of uncontrollable generating units, which have priority access to the grid, reduces the number of available operating hours for controllable technologies, responsible for the safe operation of the system. The systematic reduction of working hours makes it more difficult to obtain a return on investment in dispatchable sources, increasing uncertainty about the ability to fully depreciate assets. This results in an increasing risk of stranded costs in the sector as a result of premature shut-down of existing generation units. Growing investment uncertainty, correlated with an increase in the share of non-controllable RES in electricity generation, leads to a systematic increase in the weighted average cost of capital (WACC) of new, dispatchable system power plants. This leads to postponing or not making investment decisions on future controllable generation sources. Ultimately, the increased level of risk, which translates into higher costs of financing dispatchable power plants necessary to secure unstable RES generation, increases the total cost of energy production from the power system. In the total cost methodology, due to the invariability of the WACC of individual technologies throughout the forecast period, profile costs valorising the change in asset utilisation efficiency have been entirely assigned to uncontrollable RES, which are a source of cost-effectiveness distortion for other system participants. These costs have been included in the modelling in a dynamic way – they increase as the penetration of particular uncontrollable sources in electricity generation increases. The optimiser builds unstable RES sources taking into account the decrease in technology costs and increase in system costs, determining the optimal number of these sources by minimising the total cost of power system development.
e. Environmental costs
Rationally reducing the negative impact of the energy sector on the environment and the health of citizens requires the identification, valuation and subsequent consideration of all environmental costs when optimising the national energy strategy. The identification of negative environmental effects associated with the production of electricity was carried out for the full production cycle, taking into account the extraction of energy resources, transport, conversion and final energy use. The studies used in the analysis[footnoteRef:16] provided a rough economic assessment of the impact of the electricity sector on human health, the ecosystem and the size of agricultural crops. [16:  NEEDS (2004-2008) – New Energy Externalities Developments for Sustainability http://www.needs-project.org/; European Commission (1990-2005), External Costs of Energy – http://www.externe.info] 

The model analysis starts with the determination of emissions of toxic substances, such as particulate matter (PM2.5, PM10), sulphur oxides (SOx), nitrogen oxides (NOX) or heavy metals, and energy emitted in the form of harmful noise, heat or radiation. Through mathematical models, the radius of dispersion of harmful factors around the power plant and the intensity of negative environmental effects in the studied area are determined. Based on functions that determine the effect of concentrations of individual effects on the quality of air, drinking water, soil, and agricultural crops, an increase in the probability of disease and degradation of surrounding ecosystems is determined. The obtained coefficients allow for a unit valuation of the impact of emissions on health and the environment. The cost indices calculated in this way are used as components of the sector's economic optimisation criterion.


[bookmark: _Toc67409981]Forecast electricity demand and net maximum capacity
The forecast electricity demand and net maximum capacity used in the scenario is consistent with the forecast contained in the Development Plan for meeting current and future electricity demand for 2021–2030 developed by the Transmission System Operator and approved by the President of the Energy Regulatory Office on 28 May 2020. The forecast was based on the estimation of final energy consumption in Poland in the long-term perspective. The analysis took into account a number of macro-factors affecting the structure of energy consumption in the household, transport, industry and service sectors, changes in energy efficiency, forecasts of Gross Domestic Product growth in individual sectors, technological and consumer changes, and changes resulting from EU regulations in terms of Poland achieving the required RES target in gross final energy consumption. Structural changes have been taken into account, i.e. primarily the development of the electric vehicle market and heat pumps.
Domestic net electricity demand was estimated to be over 181 TWh in 2030 and over 204 TWh in 2040. Demand for maximum capacity will be almost 28 GW in 2030 and over 31 GW in 2040. The total net increase in electricity demand in 2020–2040 is 27.7%. Peak power demand during this period will increase by 27.8%.

Table 36. Forecast net electricity and net capacity demand at annual peak [GW]
	

	2020
	2025
	2030
	2035
	2040

	net electricity demand [TWh]
	159.9
	170.1
	181.1
	191.9
	204.2

	net power demand at annual peak [GW]
	24.5
	25.9
	27.7
	29.5
	31.3


Source: Development plan for meeting current and future electricity demand in 2021-2030, PSE S.A.


 
Figure 17. Forecast of net peak power demand

Figure 18. Electricity demand forecast






[bookmark: _Toc67409982]Forecast structure of net installed capacity
The results of the optimisation model indicate that the net generating sources' net generating capacity increases to approximately 56.6 GW in 2030 and to 60 GW in 2040, representing a 38% increase in net generating capacity over the current state.
The share of renewable energy sources in the power balance has grown from about 25% in 2020 to about 39% in 2030 and to about 48% in 2040, driven by increases in photovoltaic and wind capacity. The installed capacity of offshore wind is about 5.9 GW in 2030 and the target is 9.6 GW in 2040. Total photovoltaics (PV) capacity was about 5.1 GW in 2030 and about 10 GW in 2040. A greater PV capacity development is constrained due to the high system cost generated by this technology. The share of gas-fired units, which are important for power system balancing due to its high flexibility of operation, grew from the current level of about 5% to about 11% in 2030 and 24% in 2040, with part of the gas-fired units in 2040 being open cycle gas turbine (OCGT) power plants. The generating capacity mix between 2030 and 2035 includes a first nuclear unit with a capacity of 1.1 GW, followed by others at 2-year intervals, up to 4.4 GW in 2040. A total of 6 nuclear units with a total capacity of 6.6 GW appear in the extended model outlook until 2045.
For technical and economic reasons, the forecast assumes a large reduction in the installed capacity of coal-fired sources. Their share in the power system will decrease from the current level of approx. 52% to approx. 37% in 2030 and approx. 11% in 2040. The decommissioning schedule for system power plants based on coal fuels results from the technical exhaustion of the existing units and the end of their technical life. New coal units are not built due to the lack of economic justification caused by high CO2 emission allowance prices and the environmental costs implemented in the model.

Table 37. Forecast structure of net installed capacity by technology until 2040 [MW]
	

	2025
	2030
	2035
	2040

	coal CHP
	4,094
	3,913
	3,095
	2,842

	gas CHP
	2,205
	2,107
	1,667
	1,530

	gas CHP, new
	480
	1,374
	2,048
	2,943

	biomass and biogas CHP and pp
	1,115
	1,302
	1,442
	1,423

	hard coal power plants, existing
	10,730
	10,222
	4,986
	2,208

	hard coal pp, recent and new
	3,480
	3,480
	3,480
	3,480

	lignite power plants
	7,448
	7,448
	3,812
	1,126

	nuclear pp
	0
	0
	2,200
	4,400

	gas (CCGT) pp
	4,701
	4,701
	6,701
	7,701

	gas peak (OCGT) pp
	0
	0
	250
	3,600

	hydraulic pp
	2,419
	2,419
	2,419
	2,419

	onshore wind pp
	9,661
	8,663
	4,827
	6,939

	offshore wind pp
	0
	5,900
	9,590
	9,590

	photovoltaic (PV) pp
	5,114
	5,114
	5,114
	9,814

	total
	51,446
	56,642
	51,630
	60,014


Source: The Ministry of Climate and Environment, in collaboration with the Office of the Government Plenipotentiary for Strategic Energy Infrastructure and PSE S.A. Transmission System Operator
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gas CHP, new
coal, gas and other CHP

Figure 19. Forecast structure of the installed capacity of the NPS for 2021–2040

[bookmark: _Toc67409983]Forecast of net electricity generation structure
In the optimisation model, the import–export balance was assumed to be zero, due to the need to ensure self-sufficiency of domestic generation in the absence of the availability of foreign energy imports. Poland is not responsible for the availability of energy from other countries, therefore analyses cannot base the security of energy supply on potential imports. Consequently, net electricity generation matches demand and grows from current demand of about 160 TWh to a level of 181.1 TWh in 2030 and to a level of 204.2 TWh in 2040.
The largest increase in the volume of net electricity produced was in RES, which will produce almost four times more electricity in 2040 than they do today. The share of wind power in net electricity generation was about 26% in 2030 (including 13% offshore) and 30% in 2040 (19% offshore). Photovoltaic power plants produce 2.5% of electricity in 2030 and 5% in 2040.
Growth similar to RES can be observed for gas sources which, due to their technical characteristics, play a key role in balancing the power system. The current share of less than 10% in electricity production of gas-fired power plants is observed to increase to 24% in 2030 and almost 30% in 2040.
An important share of electricity generation is provided by nuclear power, which from 2030–2035 will allow to replace the decommissioned coal-fired units operating in the base of the power system. The results of the model showed that nuclear power plants will produce about 9% of electricity in 2035 and about 16% in 2040. An important point is that nuclear power has a very low environmental cost as well as a systemic cost, which makes it a very attractive technology for a socially optimal energy mix.
The high price of CO2 emission allowances and the environmental cost results in a marked decline in the amount of electricity produced by coal-fired sources between 2020 and 2040. From the current around 90 TWh, coal-fired power plants will produce only 11 TWh in 2040. The reported amounts of electricity produced from coal do not include energy production from coal-fired combined heat and power plants. This figure is included in the aggregate corresponding to CHP plants, which also includes gas-fired CHP plants.

Table 38. Net electricity generation forecast [TWh]
	
	2025
	2030
	2035
	2040

	biomass and biogas
	6.6
	7.4
	8.0
	7.5

	hard coal
	35.9
	26.9
	21.8
	18.2

	lignite
	50.6
	41.0
	18.1
	4.6

	nuclear power
	0.0
	0.0
	16.7
	33.4

	natural gas
	45.1
	52.6
	67.5
	67.6

	hydropower
	1.8
	1.8
	1.9
	1.8

	wind energy, onshore
	25.4
	23.1
	14.5
	22.1

	wind energy, offshore
	0.0
	24.0
	39.2
	39.4

	solar energy
	4.6
	4.4
	4.3
	9.6

	total
	170.1
	181.1
	191.9
	204.2



Source: The Ministry of Climate and Environment, in collaboration with the Office of the Government Plenipotentiary for Strategic Energy Infrastructure and PSE S.A. Transmission System Operator

 Figure 20. Structure of electricity generation [TWh]
Solar energy
Wind energy, offshore
Wind energy, onshore
Water
Natural gas
Nuclear
Lignite
Hard coal
Biomass and biogas
CHP plants


Figure 20. Electricity production structure [TWh]
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Figure 21. Share of sources in the structure of electricity generation [%]

[bookmark: _Toc67409984]Forecast of net specific emissions in the sector of power plants and CHP plants
Electricity generation according to the model results presented above results in a significant reduction of the averaged level of emissions, which is affected by decommissioning of lignite- and hard coal-fired units as well as commissioning of nuclear and combined cycle gas and steam units and investments in RES. Forecast total emissions decrease by 34 million tCO2 (by 25%) by 2030, and 78 million tCO2 (by 58%) by 2040.
A very important factor that causes a deep reduction of CO2 emissions in the energy sector is the implementation of nuclear power. The average CO2 emission indicator of power and CHP plants decreases from 830 kgCO2/MWh to 533 kgCO2/MWh in 2030 (by 35.8%) and to 278 kgCO2/MWh in 2040 (by 66.5%).

Figure 22. Total annual CO2 emissions from power plants and CHP plants [million tCO2]


Figure 23. Average CO2 emission indicator in power plants and CHP plants [kgCO2/MWh]

[bookmark: _Toc67409985]Forecast of hard coal consumption in power plants and CHP plants
When evaluating the results of the model in terms of ensuring energy security and the plan for utilisation of domestic resources, it is crucial to analyse the demand for hard coal by the commercial power industry.
According to the results of the model, which reduced the share of coal-fired power plants in the production of electricity, the consumption of hard coal in power plants and CHPs decreases from over 30 million tonnes per year in 2020 to about 11 million tonnes in 2040. This is a direct result of the increased price path of CO2 emission allowances, as well as environmental costs implemented into the model, which reduce the profitability of using coal technologies. Consequently, this results in a significant decrease in demand for thermal coal. Due to significantly lower carbon intensity, the results of the optimisation model indicated a higher capacity factor of gas sources at the expense of coal-fired power generation, which is reflected in an increase in demand for this fuel.

Figure 24. Hard coal consumption in power plants and combined heat and power plants [million t]


[bookmark: _Toc67409986]Forecast of natural gas consumption in power plants and CHP plants
The significant increase in the share of electricity from renewable sources, as well as the aforementioned process of coal unit decommissioning, has resulted in a significant increase in the share of electricity produced in gas-fired power plants in the optimal energy mix, which directly translates into an increase in demand for natural gas in this sector.
According to the model, consumption at the level of 4.2 billion m3 of gas in power plants and CHP plants in 2020 will rise to the level of 12.3 billion m3 of gas in 2040, reaching the peak demand of 13.4 billion m3a few years earlier.


Figure 25. Consumption of natural gas in power plants and CHP plants [billion m3]


[bookmark: _Toc67409987]Capital expenditure
The following charts show the capital expenditure necessary to be incurred for the development of the National Power System in order to achieve the energy mix resulting from the optimisation model. According to the results of the model, the highest annual capital expenditure fall in the period 2026–2030 and is associated with investments in offshore wind energy. Between 2031 and 2040, most of the needed expenditure is required to implement nuclear power. Cumulative capital expenditure in 2021–2040, including the costs of financing during construction (capital interest included in the initial value of fixed assets) exceed PLN 340 billion. This scale of costs poses a huge challenge to the whole economy and requires private and public capital to work together.

Table 39. Capital expenditure for the development of generation capacity [PLN billion]
	

	2021–2025
	2026–2030
	2031–2035
	2036–2040
	total

	coal, gas and other CHP
	0.0
	0.0
	0.0
	0.0
	0.0

	gas CHP, new
	3.9
	4.6
	3.9
	3.1
	15.5

	biomass and biogas CHP and pp
	0.7
	3.4
	3.0
	1.3
	8.3

	hard coal power plants, existing
	0.0
	0.0
	0.0
	0.0
	0.0

	hard coal pp, recent and new
	0.0
	0.0
	0.0
	0.0
	0.0

	lignite power plants
	0.0
	0.0
	0.0
	0.0
	0.0

	nuclear pp
	0.0
	16.0
	63.0
	25.9
	104.8

	gas (CCGT) pp
	7.2
	0.0
	10.1
	0.3
	17.7

	gas peak (OCGT) pp
	0.0
	0.0
	3.1
	5.0
	8.1

	hydraulic pp
	0.0
	0.0
	0.0
	0.0
	0.0

	onshore wind power plants
	18.5
	0.0
	0.0
	16.0
	34.4

	offshore wind power plants
	20.0
	74.3
	31.4
	0.0
	125.8

	photovoltaic pp (PV)
	14.2
	0.0
	0.0
	13.4
	27.6

	total
	64.5
	98.3
	114.5
	64.9
	342.3


pp – power plants, CHP – combined heat and power plants
Source: The Ministry of Climate and Environment, in collaboration with the Office of the Government Plenipotentiary for Strategic Energy Infrastructure and PSE S.A. Transmission System Operator
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Figure 26. Capital expenditure for the expansion of generating capacity [PLN billion], including the costs of financing during the construction period (capital interest included in the initial value of fixed assets)
Figure 27. Cumulative capital expenditure for the expansion of generating capacity, including the costs of financing during construction (capital interest included in the initial value of fixed assets)



[bookmark: _Toc67409988]Conclusions of the analyses
a. Renewable energy sources
In order to achieve the target set in PEP2040 for the share of RES in electricity generation in 2030, there is a significant development of offshore wind farms and the development of photovoltaics. In the further period, the installed capacity in PV technology is dynamically increasing, which results from its growing profitability. The results of the optimisation model show that by 2040 the installed PV capacity will be nearly 10 GW, similar to the installed offshore wind capacity.
For onshore wind, we see a relatively small increase in installed capacity between 2020 and 2025. In the following years, until the mid-2030s, due to the depletion of some of the existing onshore wind capacity and at the same time the high system cost generated by this technology, there is a gradual reduction in the amount of installed capacity. After 2035, new onshore wind capacity increases again to 6.9 GW in 2040.
The capacity of other RES (biomass, biogas) is growing only slightly. Installed capacity between 2035 and 2040 will amount to 1.4 GW and will account for about 4% in electricity generation over the entire period analysed.
The presented values of installed capacity in solar sources (photovoltaics) and onshore wind farms in the years 2025–2035 are the result of strategic decisions concerning the development of the offshore wind farm sector and minimisation of the total cost of electricity generation in the national power system. The early development of offshore wind farms, provided through the Act on promoting offshore wind farm generation, results in a significant increase in electricity generation from uncontrollable sources over the period 2025–2035. Due to the need to ensure power balance and energy production in the NPS as well as to minimise the total costs of the transition, controllable sources are developed in addition to the uncontrollable sources in order to secure the operation of the system. An additional increase in unstable energy production in the 2025–2035 period, in which there is an accumulation of the commissioning of old, economically inefficient coal sources, would at the same time increase investment needs in dispatchable sources needed to maintain the necessary reserve capacity. By minimising the total cost of the energy transition, the model avoids the accumulation of capital expenditure and decides to rebuild the available capacity first, as a result of which the development of photovoltaics and onshore wind farms is stagnant. Greater development of these technologies in the period under discussion is possible, however, given the projected balance situation in the NPS, it will result in higher costs of ensuring energy supply security.
b. Natural gas
Due to economic and technical conditions, natural gas will be used in cogeneration and gas-fired power plants as reserve, regulating and peaking capacity. Installed capacity in natural gas-fired units reaches over 11 GW in 2040. Demand for natural gas in the power sector rises from 4.2 billion m3 in 2020 to a peak of 13.4 billion m3 in 2036, and then declines slightly. Technical import capacity after 2023 will make it possible to cover such demand while maintaining energy security (without supplies from the East).
c. Nuclear power
Nuclear power, not only because of its zero emissions, but also because of its low environmental and system cost, is a highly desirable part of the energy mix. This technology will not only achieve deep decarbonisation of the power system to the extent required by the EU, but will also minimise the social cost of operation of the NPS. According to the model results, the first nuclear unit with a capacity of 1.1 GW will be completed in 2030–2035, with subsequent units to be built every 2 years, according to the technical capabilities of the NPS.
d. Hard coal
The high CO2 price scenario and the environmental costs implemented result in that the installed capacity in hard coal-fired power plants will be rapidly reduced between 2020 and 2040. In 2040, only 2.2 GW of capacity will remain in the system from the 11.5 GW of hard coal capacity existing today and 3.5 GW of units under construction or built in recent years. Due to high operating costs, these units will constitute a back-up, which means only a 3% share of this technology in electricity generation in 2040.
As a result, the use of hard coal in power plants and combined heat and power plants will fall to 11.2 million tonnes per year in 2040 (from over 30 million tonnes per year in 2020).

e. Lignite
The schedule of the decommissioning of lignite-fired units and the lack of profitability of investing in new generating capacity will result in a dynamic reduction of the capacity installed in this technology in the NPS after 2030, which will simultaneously result in a significant decrease in electricity generation from sources based on this raw material. In 2040, only 1.1 GW of lignite-fired generation units will remain in the system, which will translate into a 2% share in electricity production.


[bookmark: _Toc67409989]Conclusions – confirmation of PEP2040 specific objectives
The presented results of the forecast from the optimisation model, which assumes prices of CO2 emission allowances much higher than in the scenario presented in Chapter 1, as well as takes into account the share of environmental and system costs, confirm the proper definition of specific objectives in PEP2040, namely:
· optimal use of own energy resources,
· expansion of electricity generation and grid infrastructure,
· diversification of natural gas sources and suppliers and expansion of network infrastructure,
· implementation of nuclear power,
· development of renewable energy sources (including offshore wind farms),
· development of district heating and cogeneration,
· improvement of energy efficiency
Their implementation will not only allow for a significant reduction in the carbon intensity of the NPS, but will also lead to the achievement of an energy mix that is optimal in terms of social costs while maintaining the fundamental role of the state, which is to ensure energy security.

[bookmark: _Toc67409990]Extended technical and economic assumptions
This chapter complements Chapter 2.1 and indicates details of the technical and economic assumptions made for the model. All economic indicators used in the analysis were assumed to be based on forecast paths referred to as realistic or average. The use of average values was considered to be the most rational assumption and one bearing the lowest risk of overestimation or underestimation of technology costs.

Table 40. Unit capital expenditure, contractual – Overnight Cost (OVN) [million PLN/GW net]
	
	2020
	2025
	2030
	2035
	2040

	nuclear power – PWR GEN III+
	22,346
	21,657
	21,147
	20,576
	19,996

	offshore wind farms (OffWF)
	15,010
	13,396
	11,953
	10,692
	9,590

	onshore wind farms (OnWF)
	6,462
	5,880
	5,298
	5,032
	4,761

	photovoltaics (PV)
	3,903
	3,518
	3,129
	2,956
	2,782

	biomass
	13,802
	13,733
	13,502
	13,233
	12,957

	natural gas – OCGT
	2,326
	2,203
	2,148
	2,108
	2,078

	natural gas – CCGT
	3,266
	3,133
	3,069
	3,017
	2,975

	natural gas – CCGT + CCS
	8,002
	7,478
	7,155
	6,894
	6,669

	hard coal – ASC PC
	7,363
	7,363
	7,363
	7,363
	7,363

	hard coal – ASC PC + CCS
	20,684
	20,113
	19,708
	19,247
	18,776

	hard coal – IGCC
	14,536
	13,816
	13,434
	13,125
	12,863


Source: Ministry of Climate and Environment in cooperation with the Office of the Government Plenipotentiary for Strategic Energy Infrastructure on the basis of forecasts of the National Renewable Energy Laboratory (NREL) – ATB'19[footnoteRef:17], International Energy Agency (IEA) – WEO'19[footnoteRef:18] and Polskie Sieci Elektroenergetyczne (PSE) - PRSP'20[footnoteRef:19] [17:  2019 Annual Technology Baseline, NREL (2019), Mid Scenarios.]  [18:  World Energy Outlook 2019, IEA 2019, EU Stated Policies scenarios]  [19:  Development Plan for Meeting Current and Future Electricity Demand for 2021–2030 – main document, Generation Sufficiency Analysis for 2020–2030, PSE 2020.
] 



Table 41. Unit fixed O&M costs (FOM) [million PLN/GW net]
	
	2020
	2025
	2030
	2035
	2040

	nuclear power – PWR GEN III+
	371
	371
	371
	371
	371

	offshore wind farms (OffWF)
	405
	344
	292
	247
	210

	onshore wind farms (OnWF)
	156
	150
	143
	138
	133

	photovoltaics (PV)
	47
	42
	38
	35
	33

	biomass
	411
	411
	411
	411
	411

	natural gas – OCGT
	45
	45
	45
	45
	45

	natural gas – CCGT
	39
	39
	39
	39
	39

	natural gas – CCGT + CCS
	124
	124
	124
	124
	124

	hard coal – ASC PC
	121
	121
	121
	121
	121

	hard coal – ASC PC + CCS
	295
	295
	295
	295
	295

	hard coal – IGCC
	199
	199
	199
	199
	199


Source: Ministry of Climate and Environment in collaboration with the Office of the Government Plenipotentiary for Strategic Energy Infrastructure based on the forecasts of the National Renewable Energy Laboratory (NREL) – ATB'19

Table 42. Unit variable O&M costs (VOM) [PLN/MWh]
	
	2020
	2025
	2030
	2035
	2040

	nuclear power – PWR GEN III+
	26
	26
	26
	26
	26

	offshore wind farms (OffWF)
	0
	0
	0
	0
	0

	onshore wind farms (OnWF)
	0
	0
	0
	0
	0

	photovoltaics (PV)
	0
	0
	0
	0
	0

	biomass
	20
	20
	20
	20
	20

	natural gas – OCGT
	26
	26
	26
	26
	26

	natural gas – CCGT
	10
	10
	10
	10
	10

	natural gas – CCGT + CCS
	26
	26
	26
	26
	26

	hard coal – ASC PC
	18
	18
	18
	18
	18

	hard coal – ASC PC + CCS
	37
	37
	37
	37
	37

	hard coal – IGCC
	29
	29
	29
	29
	29


Source: Ministry of Climate and Environment in cooperation with the Office of the Government Plenipotentiary for Strategic Energy Infrastructure based on the forecasts of the National Renewable Energy Laboratory (NREL) – ATB'19; VOM of nuclear power plants includes a fee for the decommissioning fund in accordance with the RM Regulation of 10 October 2012.[footnoteRef:20] [20:  Regulation of the Council of Ministers of 10 October 2012 on the level of contributions to cover the costs of final disposal of spent nuclear fuel and radioactive waste, and to cover the costs of the decommissioning of a nuclear power plant carried out by an organisational unit which has been granted authorisation to operate the nuclear power plant] 


	
	2020
	2025
	2030
	2035
	2040

	offshore wind farms (OffWF)
	44.5%
	45.7%
	46.9%
	48.2%
	49.5%

	onshore wind farms (OnWF)
	35.4%
	36.2%
	36.9%
	37.6%
	38.4%

	photovoltaics (PV)
	10.6%
	11.5%
	12.4%
	13.2%
	14.1%


 Table 43. Annual average capacity factor (CF) [%]	

Source: Ministry of Climate and Environment in cooperation with the Office of the Government Plenipotentiary for Strategic Energy Infrastructure on the basis of the results of the strategic scenario for optimisation of the total cost of electricity generation in the National Power System carried out in cooperation with PSE S.A.


	
	2020
	2025
	2030
	2035
	2040

	nuclear power – PWR GEN III+
	32.6%
	32.6%
	32.6%
	32.6%
	32.6%

	offshore wind farms (OffWF)
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	onshore wind farms (OnWF)
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	photovoltaics (PV)
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	biomass
	25.3%
	25.3%
	25.3%
	25.3%
	25.3%

	natural gas – OCGT
	35.4%
	36.6%
	37.9%
	37.6%
	37.6%

	natural gas – CCGT
	51.2%
	51.8%
	52.4%
	52.3%
	52.3%

	natural gas – CCGT + CCS
	45.4%
	45.5%
	45.6%
	45.5%
	45.5%

	hard coal – ASC PC
	38.8%
	39.0%
	39.1%
	39.0%
	39.0%

	hard coal – ASC PC + CCS
	30.9%
	33.9%
	37.7%
	36.9%
	36.9%

	hard coal – IGCC
	40.7%
	43.4%
	46.5%
	45.8%
	45.8%


 Table 44. Annual average electricity generation efficiency [%]

Source: Ministry of Climate and Environment in collaboration with the Office of the Government Plenipotentiary for Strategic Energy Infrastructure based on the forecasts of the National Renewable Energy Laboratory (NREL) – ATB'19 and aggregated data of Polskie Sieci Elektroenergetyczne (PSE)





[bookmark: _Toc67409991]List of abbreviations
	CHP
	–
	combined heat and power

	DSR
	–
	demand side response

	EC
	–
	European Commission

	EU
	–
	European Union

	EU ETS
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el. na węgiel brunatny	2005	2010	2015	2020	2025	2030	2035	2040	8196.5	8144.8	8643.1	7931.51	7442.81	7442.81	4548.79	3389.79	el. na węgiel kamienny – istniejące	2005	2010	2015	2020	2025	2030	2035	2040	14612.7	14654.8	13617	12126	10867	7983	3539	3184	el. na węgiel kamienny – nowe	2005	2010	2015	2020	2025	2030	2035	2040	0	0	0	3520	4450	4450	4450	4450	ec. na węgiel kamienny	2005	2010	2015	2020	2025	2030	2035	2040	0	0	4045.5	4713.0375000000004	4382.5375000000004	3543.5374999999999	3122.5374999999999	2713.5374999999999	ec. przemysłowe	2005	2010	2015	2020	2025	2030	2035	2040	1925.2	1973.4	1739.63	1709.9599999999998	1897.83	1826.03	ec. na węgiel kamienny/przemysłowe	6140	6126.4110000000001	el. na gaz ziemny	2005	2010	2015	2020	2025	2030	2035	2040	0	0	0	0	1900	1900	3038.59	3260.24	ec. na gaz ziemny	2005	2010	2015	2020	2025	2030	2035	2040	760.4	806.8	927.6	2687.5	3806.5	4370.93	4100.13	5261.1399999999994	el. jądrowe	2005	2010	2015	2020	2025	2030	2035	2040	0	0	0	0	0	0	2600	3900	el. fotowoltaiczne	2005	2010	2015	2020	2025	2030	2035	2040	0	0	108	2285.12	4935.12	7270.12	11670	16062	el. wiatrowe lądowe	2005	2010	2015	2020	2025	2030	2035	2040	120.926	1107.51	4886	9497	9574	9601	9679	9761	el. wiatrowe morskie	2005	2010	2015	2020	2025	2030	2035	2040	0	0	0	0	725.04	3815	5650	7985	el. i ec. na biomasę	2005	2010	2015	2020	2025	2030	2035	2040	102.179	139.99200000000002	552.9	658.16250000000002	1142.6624999999999	1530.6624999999999	1535.6624999999999	1272.1624999999999	ec. na biogaz	2005	2010	2015	2020	2025	2030	2035	2040	0	0	216	304.5	516.5	740.5	944.5	1093.5	el. wodne	2005	2010	2015	2020	2025	2030	2035	2040	1064.1130000000003	934.65099999999984	964	995	1110	1150	1190	1230	el. pompowe	2005	2010	2015	2020	2025	2030	2035	2040	1256	1405	1405	1415	1415	1415	1415	1415	turbiny gazowe – rezerwa	2005	2010	2015	2020	2025	2030	2035	2040	0	0	0	0	0	0	350	350	DSR/magazyny energii	2005	2010	2015	2020	2025	2030	2035	2040	0	0	0	550	1160	2150	3660	4950	
[MW]



węgiel brunatny	2005	2010	2015	2020	2025	2030	2035	2040	54.758000000000003	48.651000000000003	52.825000000000003	46.965235829860795	50.373613124314538	49.877321365154486	27.5489011842336	17.281420954991997	węgiel kamienny*	2005	2010	2015	2020	2025	2030	2035	2040	88.22	89.162000000000006	79.412999999999997	75.428204375361005	72.319749255757856	63.137333834406455	53.185105907030064	45.714485406686066	paliwa gazowe**	2005	2010	2015	2020	2025	2030	2035	2040	5.181	4.7969999999999997	6.4050000000000002	12.021570504	15.275827284	20.735866518000002	31.282152242041885	38.351773219047942	olej opałowy 	2005	2010	2015	2020	2025	2030	2035	2040	2.6419999999999999	2.54	1.984	1.9361253456673617	1.9287586403684269	1.8913249745930394	1.7632677868703999	1.6929840429359999	energia jądrowa	2005	2010	2015	2020	2025	2030	2035	2040	0	0	0	0	0	0	20.424377999999997	30.636566999999996	energia słoneczna	2005	2010	2015	2020	2025	2030	2035	2040	0	0	5.7000000000000002E-2	2.0146607159999999	4.5302094720000001	6.7924602000000007	10.807211124000002	14.819223672	energia wiatru na lądzie	2005	2010	2015	2020	2025	2030	2035	2040	0.13500000000000001	1.6639999999999999	10.858000000000001	23.488554824999998	23.749446239999997	23.8	24.2	24.6	energia wiatru na morzu	2005	2010	2015	2020	2025	2030	2035	2040	0	0	0	0	2.7476230560000001	14.5	21.7	30.6	biomasa	2005	2010	2015	2020	2025	2030	2035	2040	1.401	5.907	9.0259999999999998	9.5544985368000006	9.7077688666799986	11.646181395119999	11.444498040480001	10.3203898044	biogaz	2005	2010	2015	2020	2025	2030	2035	2040	0.11	0.39800000000000002	0.90600000000000003	1.5362411999999996	2.6750411999999999	3.8874252	5.0082672000000006	5.7957912000000009	energia wodna 	2005	2010	2015	2020	2025	2030	2035	2040	2.2010000000000001	2.92	1.8320000000000001	2.3959721279999999	2.85583008	2.9514892799999997	3.0471484800000002	3.1428952800000003	z wody przepompowanej	2005	2010	2015	2020	2025	2030	2035	2040	1.577	0.56799999999999995	0.60299999999999998	0.63004548000000005	0.79864919999999995	0.93175739999999985	1.1536043999999999	1.4641901999999998	odpady komunalne i przemysłowe	2005	2010	2015	2020	2025	2030	2035	2040	0.70999999999999985	1.0510000000000002	1.0349999999999999	0.72875762115130072	0.93227362498592981	1.0539368849859294	1.2083318849859297	1.3491401249859298	
[TWh]



gospodarstwa domowe	2005	2010	2015	2020	2025	2030	2035	2040	0.51637487662079995	0.65699885790720003	0.68005938216960005	0.71794086350628372	0.83888151641790532	0.8508804009723151	0.86713418572049961	0.86886887073238206	usługi	2015	2020	2025	2030	2035	2040	0.60861697367040002	0.63357024136083562	0.75451089427245699	0.76650977882686688	0.78276356357505139	0.78449824858693384	przemysł	2005	2010	2015	2020	2025	2030	2035	2040	0.298430313984	0.45261930954239998	0.3721335581952	0.49787886041301782	0.55421889666393898	0.56059577258297244	0.57353057802193241	0.55460824055147495	
[PLN'2018/kWh]



EU ETS	2005	2010	2015	2020	2025	2030	2035	2040	223440.9	199726.9	198696.5	188921.1	181772.1	169525.1	137797.5	121846.5	Non-ETS (ESD)	2005	2010	2015	2020	2025	2030	2035	2040	179983.5	211941.8	191748.1	195326.1	181698.9	166727.70000000001	157214	149263.29999999999	
[kt CO2eq]



NOx (jako NO2)	2005	2010	2015	2020	2025	2030	2035	2040	291.22968600000002	278.90791789616691	214.4958655972323	151.72	126.33	116.83	87.88	73.94	SOx (jako SO2)	2005	2010	2015	2020	2025	2030	2035	2040	820.16160000000002	506.95320653355901	398.69848869280321	158.71	132.16999999999999	122.22	91.93	77.36	
[kt]



PM2.5	2005	2010	2015	2020	2025	2030	2035	2040	15.343407235282552	9.4184542631087425	6.8797931234866674	9.98	8.31	7.69	5.78	4.87	PM10	2005	2010	2015	2020	2025	2030	2035	2040	29.769538764382233	17.599699695372099	12.173710808500614	16.850000000000001	14.04	12.98	9.76	8.2100000000000009	
[kt]



CO2	2005	2010	2015	2020	2025	2030	2035	2040	0.68534921889180578	0.66442743161779583	0.66909135653984531	0.54069189412381191	0.50886208632459251	0.46101966900151559	0.3338148684490434	0.26841917854431058	
[t CO2eq./MWh]



 Węglowe	2016-2020	2021-2025	2025-2030	2031-2035	2036-2040	41697.429545629435	10114.7528919168	0	1299.0762001152	2016.2132879616001	 Gazowe	2016-2020	2021-2025	2025-2030	2031-2035	2036-2040	7728.5538396863994	11354.143029235202	2671.9212086772486	8145.8950687787528	5870.3820113364482	 Jądrowe	2016-2020	2021-2025	2025-2030	2031-2035	2036-2040	0	0	0	52903.555660799997	26451.777830399998	 Inne paliwa	2016-2020	2021-2025	2025-2030	2031-2035	2036-2040	3137.5878011136001	2438.4141834168959	2018.7273372733441	3114.6798832617601	4798.6237987200002	 źródła odnawialne	2016-2020	2021-2025	2025-2030	2031-2035	2036-2040	39708.716490714825	29025.16530147057	50607.061889561883	42508.626720242835	64319.566617081342	
[mln PLN'2018]



Wariant strategiczny	
2020	2025	2030	2035	2040	159.9	170.1	181.1	191.9	204.2	


Wariant strategiczny	
2020	2025	2030	2035	2040	24.5	25.9	27.7	29.5	31.3	


EC węglowe, gazowe i pozostałe	
2025	2030	2035	2040	6.2991999999999999	6.0194999999999999	4.7618999999999998	4.3723999999999998	EC gazowe, nowe	
2025	2030	2035	2040	0.47960000000000003	1.3742000000000001	2.0478999999999998	2.9424999999999999	EC i EL biomasowe i biogazowe	
2025	2030	2035	2040	1.1151	1.3017000000000001	1.4424000000000001	1.4229000000000001	EL na węgiel kamienny, istniejące	
2025	2030	2035	2040	10.730300000000003	10.222300000000001	4.9859	2.2084000000000001	EL na węgiel kamienny, ostatnie i nowe	
2025	2030	2035	2040	3.48	3.48	3.48	3.48	EL na węgiel brunatny	




2025	2030	2035	2040	7.4474999999999998	7.4474999999999998	3.8115000000000001	1.1254999999999999	EL jądrowe	
2025	2030	2035	2040	0	0	2.2000000000000002	4.4000000000000004	EL gazowe (CCGT)	
2025	2030	2035	2040	4.7004999999999999	4.7004999999999999	6.7004999999999999	7.7004999999999999	EL gazowe, szczytowe (OCGT)	
2025	2030	2035	2040	0	0	0.25	3.6	EL wodne	
2025	2030	2035	2040	2.419	2.419	2.419	2.419	EL wiatrowe lądowe	
2025	2030	2035	2040	9.6611000000000011	8.6632999999999996	4.8265000000000002	6.9390000000000001	EL wiatrowe morskie	
2025	2030	2035	2040	0	5.9	9.59	9.59	EL słoneczne (PV)	
2025	2030	2035	2040	5.1139999999999999	5.1139999999999999	5.1139999999999999	9.8140000000000001	SUMA	
2025	2030	2035	2040	51.446300000000001	56.641999999999989	51.629599999999989	60.014199999999995	



Elektrociepłownie	
2025	2030	2035	2040	26.9588	25.812399999999993	19.806900000000002	18.349899999999998	Biomasa i biogaz	
2025	2030	2035	2040	6.6147	7.3700999999999999	8.0443999999999996	7.5286999999999988	Węgiel kamienny	
2025	2030	2035	2040	18.381599999999999	10.073999999999998	8.9349000000000007	6.2738000000000005	Węgiel brunatny	
2025	2030	2035	2040	50.634200000000014	40.979900000000015	18.109400000000001	4.6356999999999999	Atom	
2025	2030	2035	2040	0	0	16.6556	33.402500000000003	Gaz ziemny	
2025	2030	2035	2040	35.704900000000002	43.574599999999997	60.534046191794751	61.2012	Woda	
2025	2030	2035	2040	1.7881655863199208	1.7885247015795906	1.8986461917947541	1.8096999999999999	Wiatr lądowy	
2025	2030	2035	2040	25.3903	23.070400000000003	14.479000000000001	22.054500000000001	Wiatr morski	
2025	2030	2035	2040	0	23.984099999999994	39.2164	39.379600000000003	Słońce	
2025	2030	2035	2040	4.6185	4.4283999999999999	4.2584999999999997	9.5644000000000009	SUMA	



2025	2030	2035	2040	170.09116558631996	181.08242470157961	191.93779238358951	204.2	



Elektrociepłownie	
2025	2030	2035	2040	0.15849618001658422	0.1425450318689864	0.10319437227044752	8.9862389813907914E-2	Biomasa i biogaz	
2025	2030	2035	2040	3.8889144989973576E-2	4.0700250243201598E-2	4.1911495907607343E-2	3.6869245837414293E-2	Węgiel kamienny	
2025	2030	2035	2040	0.10806910480410273	5.5632124523413908E-2	4.6551019937457222E-2	3.0723800195886386E-2	Węgiel brunatny	
2025	2030	2035	2040	0.29768859438089718	0.2263052312643489	9.4350360995130084E-2	2.2701762977473065E-2	Atom	
2025	2030	2035	2040	0	0	8.6776031927644687E-2	0.16357737512242898	Gaz ziemny	
2025	2030	2035	2040	0.2099162521282156	0.24063406524299702	0.31538367426263236	0.29971204701273257	Woda	
2025	2030	2035	2040	1.0512983317833994E-2	9.8768541702876217E-3	9.8919872330316874E-3	8.8623898139079324E-3	Wiatr lądowy	
2025	2030	2035	2040	0.14927465463874795	0.12740275616487678	7.5435899414032961E-2	0.10800440744368266	Wiatr morski	
2025	2030	2035	2040	0	0.13244852469545479	0.20431828204851732	0.19284818805093046	Słońce	
2025	2030	2035	2040	2.7153085723644756E-2	2.4455161826433015E-2	2.2186876003498814E-2	4.6838393731635654E-2	


Wariant strategiczny	
2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	134.44547489999999	134.44547489999999	132.7570173	129.96372730000002	123.96488190000001	117.12093279999998	114.08375580000001	109.91599040000001	107.2158702	103.73947659999997	99.963015499999997	97.662287600000028	96.463352099999994	86.318998800000003	82.786008499999994	74.616402400000013	72.725515200000018	66.640501999999998	64.136490600000002	57.350717400000008	56.004968600000012	


Wariant strategiczny	
2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	830.09085727565684	808.61931849328846	781.78702208202287	734.91286681207032	688.57740139691168	662.28768393291193	629.68357360755056	604.63736827680168	579.33977382514729	552.03046714631284	532.52571696533983	518.56524927198564	459.9583240527104	435.80299480948821	388.75305104519703	372.18542148900752	337.67569999787179	320.83950393717726	283.33570835017184	274.26527228207647	278.02017850290486	


Wariant strategiczny	
2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	30.550210280373836	30.35335514018692	28.739502325581398	27.389581395348834	23.083688372093025	19.130651162790699	17.839333333333332	17.251818604651163	16.498390697674417	15.727637209302326	14.696435185185184	15.312231481481481	15.241703703703703	13.808921296296296	13.908226851851852	13.079857142857145	13.442986175115207	13.200244239631337	12.57505069124424	11.191657407407407	11.108935185185185	


Wariant strategiczny	
2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	4.1552237960339946	4.2441218130311622	4.2108866855524081	4.2395155807365441	6.1963286118980179	7.7058441926345616	7.9923541076487252	8.4169660056657225	8.8223994334277638	8.8526713881019834	9.3104107648725218	9.5705354107648741	9.7788243626062332	10.392405099150142	10.93531161473088	12.009175637393769	13.368067988668555	13.239592067988669	13.261320113314449	12.364042492917848	12.259801699716714	


EC węglowe, gazowe i pozostałe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EC gazowe, nowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0.15599115000000002	1.2319801699999999	2.0576923000000003	3.4481666200000003	3.9038914600000005	5.2543657800000005	5.6533146600000004	7.0037889800000004	7.4359405800000005	8.5382510800000002	8.9951587899999996	10.063757349999999	10.526096839999999	11.560406329999999	12.45307268	13.400048679999999	14.32983808	15.259627480000001	15.445585360000001	15.538564300000001	EC i EL biomasowe i biogazowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0.25666084	0.70581731000000003	1.53996504	2.6307736099999999	3.3365909199999999	3.72158218	4.10657344	4.5557299100000002	5.1332168000000005	5.7748689000000004	6.4165210000000004	7.0581731000000003	7.4431643599999999	7.8923208300000001	8.1489816699999995	8.2773120899999988	8.3414772999999993	EL na węgiel kamienny, istniejące	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EL na węgiel kamienny, ostatnie i nowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EL na węgiel brunatny	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EL jądrowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	2.6647500000000002	7.994250000000001	15.96012	26.562359999999998	39.770829999999997	52.920779999999993	65.982949999999988	78.985719999999986	89.352119999999985	97.112289999999987	102.26622999999999	104.8432	104.8432	EL gazowe (CCGT)	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	4.0978431999999998	6.2684160000000002	6.9879392000000005	7.1952320000000007	7.1952320000000007	7.1952320000000007	7.1952320000000007	7.1952320000000007	7.1952320000000007	8.6004320000000014	10.177282000000002	13.320082000000001	16.626632000000001	17.323432	17.671232	17.671232	17.671232	17.671232	17.671232	EL gazowe, szczytowe (OCGT)	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	9.0639999999999998E-2	0.47442000000000001	3.08358	4.8786199999999997	6.9595500000000001	7.4069500000000001	7.94095	8.0744500000000006	EL wodne	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EL wiatrowe lądowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	6.500160754911283	10.597520330407058	16.830012108727932	17.81979808336872	18.470058163368719	18.470058163368719	18.470058163368719	18.470058163368719	18.470058163368719	18.470058163368719	18.470058163368719	18.470058163368719	18.470058163368719	18.470058163368719	18.470058163368719	22.77831632336872	27.57706659336872	32.860149633368721	33.919179823368722	34.445682763368723	EL wiatrowe morskie	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	6.7277658799999998	20.031024520000003	36.397679180000004	52.395720520000005	68.03497428	82.016933800000004	94.374903220000007	105.80515424000001	116.98122824000001	123.61664004000001	125.8112191	125.8112191	125.8112191	125.8112191	125.8112191	125.8112191	125.8112191	EL słoneczne (PV)	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	3.8289416879999996	8.7580414098539983	12.982558590620664	13.521923934170664	14.225532876837331	14.225532876837331	14.225532876837331	14.225532876837331	14.225532876837331	14.225532876837331	14.225532876837331	14.225532876837331	14.225532876837331	14.225532876837331	14.225532876837331	16.27041287683733	19.156975576837329	22.008843876837329	24.826017776837329	27.60849727683733	SUMA	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	10.485093592911284	24.685385110261056	38.138678999348599	48.762254557539386	64.531556330206058	83.082833040206069	100.57063183020607	120.93092722020606	141.05952960020605	162.87067078020604	187.21442598020604	214.82190543020604	238.94469882020601	259.56773947020605	277.41078792020608	297.60513334020607	316.51049218020609	331.43323376020606	338.73469615020605	342.33432274020606	



EC węglowe, gazowe i pozostałe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EC gazowe, nowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0.15599115000000002	1.07598902	0.8257121300000001	1.39047432	0.45572484000000008	1.35047432	0.39894888000000001	1.35047432	0.43215159999999997	1.1023104999999997	0.45690770999999997	1.0685985599999999	0.46233948999999996	1.0343094900000001	0.89266634999999994	0.94697600000000004	0.92978939999999999	0.92978939999999999	0.18595787999999999	9.2978939999999996E-2	EC i EL biomasowe i biogazowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0.25666084	0.44915646999999997	0.83414772999999998	1.0908085699999999	0.70581730999999992	0.38499126	0.38499126	0.44915646999999997	0.57748688999999997	0.64165209999999995	0.64165209999999995	0.64165209999999995	0.38499126	0.44915646999999997	0.25666083999999995	0.12833042	6.416521E-2	EL na węgiel kamienny, istniejące	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EL na węgiel kamienny, ostatnie i nowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EL na węgiel brunatny	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EL jądrowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	2.6647500000000002	5.3295000000000003	7.9658699999999998	10.60224	13.20847	13.14995	13.06217	13.00277	10.366400000000001	7.7601699999999996	5.1539400000000004	2.5769700000000002	0	EL gazowe (CCGT)	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	4.0978431999999998	2.1705728000000004	0.71952320000000003	0.20729280000000003	0	0	0	0	0	1.4052	1.5768500000000001	3.1427999999999998	3.3065500000000001	0.69679999999999997	0.3478	0	0	0	0	EL gazowe, szczytowe (OCGT)	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	9.0639999999999998E-2	0.38378000000000001	2.6091600000000001	1.79504	2.0809299999999999	0.44740000000000002	0.53400000000000003	0.13350000000000001	EL wodne	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	EL wiatrowe lądowe	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	6.500160754911283	4.0973595754957746	6.232491778320874	0.98978597464078999	0.65026008000000013	0	0	0	0	0	0	0	0	0	0	4.3082581600000003	4.7987502699999993	5.2830830400000011	1.0590301899999999	0.52650294000000009	EL wiatrowe morskie	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	0	0	6.7277658799999998	13.303258640000001	16.366654660000002	15.998041340000002	15.639253760000001	13.981959520000002	12.357969420000002	11.43025102	11.176074	6.6354118000000009	2.1945790600000001	0	0	0	0	0	0	EL słoneczne (PV)	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	3.8289416879999996	4.9290997218539996	4.2245171807666662	0.53936534354999999	0.70360894266666674	0	0	0	0	0	0	0	0	0	0	2.04488	2.8865627000000003	2.8518683	2.8171738999999998	2.7824795	SUMA	 	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	0	10.485093592911284	14.200291517349774	13.453293889087542	10.623575558190788	15.769301772666669	18.551276710000003	17.487798790000003	20.360295390000001	20.128602380000004	21.81114118	24.3437552	27.60747945	24.122793390000002	20.62304065	17.843048449999998	20.194345420000001	18.905358839999998	14.92274158	7.3014623899999993	3.5996265900000002	
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Wykres1

		2005		2005		2005		2005

		2010		2010		2010		2010

		2015		2015		2015		2015

		2020		2020		2020		2020

		2025		2025		2025		2025

		2030		2030		2030		2030

		2035		2035		2035		2035

		2040		2040		2040		2040



udział energii ze źródeł odnawialnych w zużyciu końcowym energii brutto

zużycie energii końcowej brutto ze źródeł odnawialnych w transporcie

zużycie energii końcowej brutto ze źródeł odnawialnych w ciepłownictwie i chłodnictwie

zużycie energii końcowej brutto ze źródeł odnawialnych w elektroenergetyce

[ktoe]
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0.0925339084

916.188896532

4641.6215004784
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0.1186512714

721.2314359415

5116.6837734052

1894.2871243367

0.1500087568

1612.9681989602

6162.8408683904

3369.395598779

0.1837943948

1677.2291499912

7603.6832798414

4003.5146279175

0.2298175262

1707.7455079771

9027.2493151268

5492.9598544385

0.2577541417

1855.6602831755

9811.8837658838

6581.1347456131

0.2852758535

2023.5233411071

10601.2397400609

7715.4734101806



Wegiel_kamienny

		Zużycie węgla kamiennego [ktoe]

				2015		2020		2025		2030		2035		2040

		Przemysł przetwórczy		2494.6645409382		1932.3490600197		1371.0124571115		968.1540909244		717.3420081256		506.5012026396

		Gospodarstwa domowe		6038.9079965606		5679.3773395684		3948.4215845853		2540.9891826899		1853.2707024323		1310.6856489054

		Usługi		619.9945543136		438.7861865718		351.1716235669		224.194117692		174.799285031		154.7190894333

		Rolnictwo		869.9351533391		811.5645992047		628.2148991272		504.1628709709		430.3102771756		385.1024678862

		Razem zużycie finalne		10023.5022451514		8862.0771853645		6298.8205643909		4237.5002622771		3175.7222727645		2357.0084088646

				2015		2020		2025		2030		2035		2040

		Zużycie nieenergetyczne		101.5893952422		117.7069066201		118.5128642823		119.4463886522		120.4082980601		121.4508933939

				2015		2020		2025		2030		2035		2040

		Sektor energii		49.5500143308		43.822034696		40.791592114		38.1892479558		35.9545264807		34.035495112

				2015		2020		2025		2030		2035		2040

		Elektrownie i elektrociepłownie		19879.9133467087		17981.3499570077		16687.5514359415		14310.5032158212		11941.9513671539		10375.568460877

		Ciepłownie		2386		1848.3524677558		1263.8503181427		844.4850902837		562.6285124678		392.0533104041

		RAZEM ZUŻYCIE KRAJOWE WĘGLA KAMIENNEGO		32440.5550014331		28853.3085514442		24409.5267748714		19550.1242049901		15836.6649769269		13280.1165686516

		Import		3010.4		2870.6785984152		242.8441095863		97.1779513104		78.6543394362		65.9070492239

		Eksport		4247.8		3530.4802750919		3391.2726765176		3276.6271401166		3179.1623559143		3094.3937269221

		Zmiana zapasów		29.3		0		0		0		0		0

		Z innych źródeł		292.3234928824		0		0		0		0		0

		Różnice bilansowe		-1053.0443680138		-146.5225672925		-125.1158162386		-114.5339429197		-105.7970896814		-98.7067238667

		Produkcja krajowa		32361.8871405369		29366.5876608284		27432.8395255641		22615.0394508767		18831.3759037236		16209.8965224832

																Przyjęta w obliczeniach uśredniona

		Zużycie węgla kamiennego [tony]														wartość opałowa węgla kamiennego								22.72		MJ/kg

				2015		2020		2025		2030		2035		2040

		Przemysł przetwórczy		4597.1221390845		3560.8974667652		2526.4766529201		1784.0966319904		1321.9047181428		933.3711422586

		Gospodarstwa domowe		11128.389084507		10465.8525727574		7276.0790010308		4682.4883407069		3415.1733173167		2415.3075153332

		Usługi		1142.5146126761		808.5871505013		647.1326380061		413.1408151201		322.1169219048		285.113505123

		Rolnictwo		1603.1005721831		1495.5363837808		1157.6629135853		929.062107474		792.9678998586		709.6597766488

		Razem zużycie finalne		18471.1264084507		16330.8735738047		11607.3512055422		7808.7878952913		5852.1628572229		4343.4519393636

				2015		2020		2025		2030		2035		2040

		Zużycie nieenergetyczne		187.2070774648		216.9081323226		218.3933363455		220.1136179618		221.8862070061		223.8074825976

				2015		2020		2025		2030		2035		2040

		Sektor energii		91.3098591549		80.7544431625		75.1699990593		70.3744468932		66.2563430762		62.7199872072

				2015		2020		2025		2030		2035		2040

		Elektrownie i elektrociepłownie		36634.3403169014		33135.7024647887		30751.5142394366		26371.1333028169		22006.4093239437		19119.907584507

		Ciepłownie		4396.8771126761		3406.110084507		2329.0002253521		1556.2016619718		1036.8015211268		722.4686619718

		RAZEM ZUŻYCIE KRAJOWE WĘGLA KAMIENNEGO		59780.8607746479		53170.3486985857		44981.4290057358		36026.6109249351		29183.5162523757		24472.3556556473

		Import		5547.51		5290.0339594386		447.5086787042		179.0777493601		144.9427765632		121.4523035611

		Eksport		7827.7680633803		6505.9044083427		6249.3751945616		6038.1084992254		5858.5021794639		5702.2921020588

		Zmiana zapasów		53.9935035211		0		0		0		0		0

		Z innych źródeł		538.6883802817		0		0		0		0		0

		Różnice bilansowe		-1940.5308802817		-270.0091041991		-230.5611353116		-211.061052912		-194.960939735		-181.8949434353

		Produkcja krajowa		59635.8930809859		54116.2100432906		50552.7343862815		41674.5806218884		34702.1147155414		29871.3005107097





Wegiel_kamienny

		



Przemysł przetwórczy

Gospodarstwa domowe

Usługi

Rolnictwo

Zużycie nieenergetyczne

Sektor energii

Elektrownie i elektrociepłownie

Ciepłownie

[tony]

Zużycie węgla kamiennego w kraju w podziale na sektory



Nowe_inwestycje

		Nowe inwestycje [MW netto]

				2016-2020		2021-2025		2026-2030		2031-2035		2036-2040		Razem

		EL_WB		565		0		0		0		0		565

		EL_WK		3557		938		0		0		0		4495

		EL_Gaz		0		1900		0		1138.59		221.65		3260.24

		EL_Jądrowe		0		0		0		2600		1300		3900

		EL_Wodne		38		119		40		40		40		277

		EC_Przemysłowe		352.5		242.83		111.74		352.07		163		1222.14

		EC_WK		250.1		40		0		0		0		290.1

		EC_Gaz		1778		1119		599.33		450		1167.41		5113.74

		EL i EC_Biomasa		121		485		390		10		18		1024

		EC_Biogaz		88.5		235		252		254		279		1108.5

		EL_Wiatr_Ląd		4611		77		148		1065		3860		9761

		EL_Wiatr_Morze		0		725.04		3089.96		1835		2335		7985

		Fotowoltaika		2177		2650		2335		4400		4500		16062

		Turb. Gazowe / Import Mocy		0		0		0		350		0		350

		Razem		550		610		990		1570		1580		55413.72





Odstawienia

		

		Odstawienia jednostek wytwórczych energii elektrycznej

				EL_WB		EL_WK		EL_Gaz		EC_Przemysł		EC_WK		EC_Gaz		EL i EC_Biomasa		EC_Biogaz		EL_Wiatr		Fotowoltaika		Magazyny en.		Suma

		2016-2020		-1256		-1694		0		-53.6		0		0		0		0		0		0		0		-3003.6

		2021-2025		-488.7		-1267		0		-476.6		-370.5		0		-0.5		-23		0		0		0		-2626.3

		2026-2030		0		-2884		0		-141.41		-839		-34.9		-2		-28		-121		0		0		-4050.31

		2031-2035		-2894.02		-4504		0		-164.2		-421		-720.8		-5		-50		-987		-0.12		-60		-9806.14

		2036-2040		-1159		-645		0		-234.8		-409		-6.4		-281.5		-130		-3778		-108		-290		-7041.7

		Rok		2016-2020		2021-2025		2026-2030		2031-2035		2036-2040		2016-2040

		Razem odstawienia		3003.6		2626.3		4050.31		9806.14		7041.7		26528.05

		- w tym: JWCD cieplne		2041		1755.7		2884		7398.02		1804		15882.72

		nJWCD z grupy EC zawodowe		0		370.5		1016.4		1146.8		696.9		3230.6
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		1.		Ogólne parametry i zmienne

		1.1		Liczba ludności (rezydującej) [mln]

						2005		2010		2015		2020		2025		2030		2035		2040

				Ogółem		38.1		38.06		37.967		38.055		37.869		37.529		37.051		36.509

				Miasto		23.4		23.092		22.89		22.623		22.251		21.781		21.243		20.689

				Wieś		14.733		14.923		15.078		15.432		15.618		15.747		15.808		15.821

				Źródła:

				Statystyka:		GUS

				Prognoza:		"Prognoza ludności rezydującej Polski na lata 2015 – 2050". Główny Urząd Statystyczny, Warszawa, styczeń 2016 r.

		1.2		PKB [mln EUR'2016]

						2005		2010		2015		2020		2025		2030		2035		2040

				PKB		317010		400114		462370		551249		649661		748029		843849		938089

				Źródła:

				Statystyka:		GUS, EUROSTAT

				Prognoza:		"Wytyczne dotyczące stosowania jednolitych wskaźników makroekonomicznych będących podstawą oszacowania skutków finansowych projektowanych ustaw. Aktualizacja - maj 2017 r. Ministerstwo Finansów, Warszawa 2017 r.

		1.3		Sektorowa wartość dodana brutto [mln EUR'2016]

						2005		2010		2015		2020		2025		2030		2035		2040

				Wartość dodana brutto		278683		351994		402825.4		475640.1		555686.7		636721.3		714784.9		790728.5

				Przemysł		61282		86856.5		103904.2		119116.9		137327.3		156588		171983.1		185217.568926727

				Rolnictwo		10298		10266.6		9536.8		9735.3		9937.3		10142.6		10351.3		10563.6

				Transport		18277		18613.3		25905.3		31206.5		33929.4		36468.7		38943		41184.2

				Budownictwo		22971		29884.8		35389.1		35165.8		38852.1		42636		44560.4		46726.6

				Usługi		165855		206372.6		228089.9		280415.7		335640.6		390886.1		448947.1		506982.39469275

				Źródła:

				Statystyka:		GUS, EUROSTAT

				Prognoza:		ARE SA, MF maj 2017 r., PRIMES Reference 2016 Scenario

		1.4		Liczba gospodarstw domowych [tys.]

						2005		2010		2015		2020		2025		2030		2035		2040																												2005		2010		2015		2020		2025		2030		2035		2040

				Ogółem		12776		13471		13962		14742		15443		16044		16530		16922																										Ogółem		12.776		13.471		13.962		14.742		15.443		16.044		16.53		16.922

				Miasto		8580		9088		9398		9875		10301		10646		10905		11102																										Miasto		8.58		9.088		9.398		9.875		10.301		10.646		10.905		11.102

				Wieś		4196		4383		4564		4867		5142		5398		5625		5820																										Wieś		4.196		4.383		4.564		4.867		5.142		5.398		5.625		5.82

				Źródła:

				Statystyka:		GUS

				Prognoza:		ARE SA, GUS

		1.5		Liczba osób przypadających na jedno gospodarstwo domowe

						2005		2010		2015		2020		2025		2030		2035		2040

				Ogółem		2.9821540388		2.8		2.7		2.6		2.5		2.3		2.2		2.2

				Miasto		2.7272727273		2.5		2.4		2.3		2.2		2		1.9		1.9

				Wieś		3.5112011439		3.4		3.3		3.2		3		2.9		2.8		2.7

				Źródła:

				Statystyka:		GUS

				Prognoza:		ARE SA, GUS

		1.6		Dochód rozporządzalny gospodarstw domowych [EUR'2016]

						2005		2010		2015		2020		2025		2030		2035		2040

				Ogółem kraj		8639.7		11111.1		10730.5		12699.6		14382.7		16019.4		17607.3		19493.2

				Źródła:

				Statystyka:		ARE SA, GUS

				Prognoza:		ARE SA, GUS

		1.7		Praca przewozowa transportu pasażerskiego - pasażerokilometry [mln pkm]

						2005		2010		2015		2020		2025		2030		2035		2040

				Motoryzacja indywidualna (sam. os.)		b.d.		280.9985411505		333.9812519892		388.63269328		444.732207621		508.9282994493		549.7340110586		580.4751231018

				Motocykle, skutery, motorowery (indyw.)		b.d.		5.087657414		6.7129340048		8.3697465912		10.4025606791		12.7149996515		15.4308812988		18.5517766615

				Rowery		b.d.		1.5		1.6671797822		1.9176678671		2.151139379		2.3751234951		2.5994593421		2.8290314199

				Autobusy (miejskie)		b.d.		11.7147		11.6911243738		12.3075482211		13.1061746908		13.8096635786		14.4246849272		14.9789638832

				Autobusy (pozamiejskie)		21.57		21.5378		21.5286750251		21.8088086079		23.1004351123		24.376832283		25.6349503968		26.9153285276

				Kolej (publ.)		18.157		17.921		17.3669		18.9		25.9		39.5		42.5		45

				Lotnictwo		8.504		8.273		13.4868		17.4643755014		20.788849611		24.1768990806		27.5477401956		30.9316867948

				Statki (żegluga śródlądowa)		b.d.		0.02		0.025		0.03		0.035		0.04		0.045		0.05

				Pojazdy szynowe (tramwaje, trolejbusy, metro)		b.d.		3.1535959064		3.4912242716		3.963222337		5.4084603505		6.8490702693		8.2838591796		9.7161770746

				Razem		b.d.		350.2062944709		409.9510894467		473.3940624058		545.6248274437		632.7708878075		686.2005863987		729.4480874634

				Źródła:

				Statystyka:		Primes Ver. 4 Energy Model. National Technical University of Athens, 2013-01-07

						"Transport-wyniki działalności" - GUS. Warszawa, 2011,2012,2013,2014,2015

						"Strategia rozwoju transportu do 2020 r. (z perspektywą do 2030)" - Monitor Polski. Warszawa, 2013

				Prognoza:		ARE SA (STEAM-PL), Ministerstwo infrastruktury - "Projekt Strategii Rozwoju Zrównoważonego Transportu do 2030 r." projekt z dnia 19 czerwca 2019 r.

		1.8		Praca przewozowa transportu towarowego - tonokilometry [mln tkm]

						2005		2010		2015		2020		2025		2030		2035		2040

				Transport kolejowy		49.972		48.861		50.744		71.5117228418		89.9634180349		109.4348520533		125.9121388909		140.7284490386

				Transport samochodowy		119.74		214.204		273.107		296.088950279		310.7628969447		322.2525098983		321.1405676999		314.6916289721

				Transport rurociągowy		25.388		24.16944		21.843		23.8765830474		26.75711473		28.3643510221		28.9641169137		29.1401059531

				Żegluga śródlądowa		1.277		1.0282		2.187		1.3822626543		1.6489048246		1.9290630052		2.1594486837		2.3707189756

				Żegluga morska		b.d.		112		158		180		200		220		235		245

				Transport lotniczy		0.1		0.115087		0.1246431863		0.1385723911		0.1634419709		0.1906292916		0.213870412		0.2361745069

				Razem		b.d.		400.377727		506.0056431863		572.9980912136		629.295776505		682.1714052705		713.3901426002		732.1670774463

				Źródła:

				Statystyka:		Primes Ver. 4 Energy Model. National Technical University of Athens, 2013-01-07

						"Transport-wyniki działalności" - GUS. Warszawa, 2011,2012,2013,2014,2015

						"Strategia rozwoju transportu do 2020 r. (z perspektywą do 2030)" - Monitor Polski. Warszawa, 2013

				Prognoza:		ARE SA (STEAM-PL), Ministerstwo infrastruktury - "Projekt Strategii Rozwoju Zrównoważonego Transportu do 2030 r." projekt z dnia 19 czerwca 2019 r.

		1.9		Międzynarodowe ceny importowe paliw

				Euro'2016/GJ (NCV)		2005		2010		2015		2020		2025		2030		2035		2040

				Ropa naftowa		7.73		9.94		6.83		8		10.7		12.1		13.3		14.3

				Gaz ziemny		5.1670977735		6.2823668212		6.6417128029		5.5		6.9		7.6		8		8.4

				Węgiel kamienny		2.1788695191		2.6568565071		1.9711711712		2.2		2.6		2.7		2.7		2.7

				Źródło: ARE SA na podstawie BŚ, MFW, KE oraz scenariusza „New Policies” MAE z 2017 r.

		1.10		Ceny emisji dwutlenku węgla w ramach EU ETS [EUR'2016/tCO2]

						2005		2010		2015		2020		2025		2030		2035		2040																		2005		2010		2015		2020		2025		2030		2035		2040

				Cena za 1 uprawnienie		0		11.5		7.7		16.6		21		29.6		34.8		40																ZKPEiK		0		11.5		7.7		16.6		21		29.6		34.8		40

				Źródło: ARE SA na podstawie MAE, KE, Thomson Reuters, KfW Bankengruppe																																Rekomendacje KE		0		11.5		7.7		15.3091049939		22.9636574908		34.1903344864		42.8654939829		51.0303499796

		1.11		Kurs wymiany walut

						2005		2010		2015		2020		2025		2030		2035		2040

				USD/EUR		1.2452		1.3277		1.12		1.16		1.2		1.2		1.2		1.2

				Źródła:

				Statystyka:		Rekomendacje Komisji Europejskiej, Assumptions_X_rate_CDD_HDD.xls

				Prognoza:		Rekomendacje Komisji Europejskiej, Assumptions_X_rate_CDD_HDD.xls

						2005		2010		2015		2020		2025		2030		2035		2040

				PLN/EUR		4.023		3.9947		4.1841		4.25		4.25		4.25		4.25		4.25

				Źródła:

				Statystyka:		EUROSTAT, NBP

				Prognoza:		Rekomendacje Komisji Europejskiej

		1.12		Liczba stopniodni grzania HDD

						2005		2010		2015		2020		2025		2030		2035		2040

				HDD		3547		3881		3113		3442		3430		3418		3408		3399

				Źródła:

				Statystyka:		EUROSTAT

				Prognoza:		Rekomendacje Komisji Europejskiej, Assumptions_X_rate_CDD_HDD.xls

		1.13		Liczba stopniodni chłodzenia CDD

						2005		2010		2015		2020		2025		2030		2035		2040

				CDD		216		197		220		223		226		229		231		233

				Źródła:

				Statystyka:		Rekomendacje Komisji Europejskiej, Assumptions_X_rate_CDD_HDD.xls

				Prognoza:		Rekomendacje Komisji Europejskiej, Assumptions_X_rate_CDD_HDD.xls

		1.14		Tabela 1. Założenia dotyczące kosztów technologii wykorzystywane w tworzeniu modeli dla najważniejszych technologii

				Paliwo/Technologia		Okres uruchomie-nia		Nakłady Inwest. OVN		Koszty				Sprawność		Techniczny czas życia		Wskaź. emisji CO2

														netto elektr. /całkowita

										Stałe		Zmienne

								tys.€/MWnet		tys.€/MWnetto		€/MWhnetto		%		Lata		kg/GJ

				1.1 Węgiel brunatny - PL		2016-2040		1800		48		3.4		44		40		110

				1.2 Węgiel brunatny - PL+CCS		2030-2040		3250		72		8.6*		38		40		14

				1.3 Węgiel brunatny - FBC		2020-2040		2050		50		3.4		40		40		106

				2.1 Węgiel kamienny - PC		2016-2040		1650		44		3.2		46		40		94

				2.2 Węgiel kamienny - IGCC		2025-2040		2250		58		5		48		40		12

				2.3 Węgiel kamienny - IGCC+CCS		2030-2040		3250		78		7.2*		40		40		12

				2.4 Węgiel kamienny - CHP		2016-2040		2250		48		3.2		30/80		40		94

				2.5 Węgiel kamienny - CHP+CCS		2030-2040		3500		76		10*		22/75		40		12

				3.1 Gaz ziemny - GTCC		2016-2040		750		18		1.8		58-62		30		56

				3.2 Gaz ziemny - GTCC+CCS		2030-2040		1350		38		4.0*		50-52		30		6

				3.3 Gaz ziemny – TG		2025-2040		500		16		1.4		40		30		56

				3.4 Gaz_Mikro CHP		2016-2040		2350		97		-		20/90		25		56

				4.1 Jądrowa – PWR		2030-2040		4500		85		0.8		36		60		0

				5.1 Wiatrowe na lądzie		2016-2020		1350		50		-		-		25		0

				5.2 Wiatrowe na lądzie		2021-2040		1350↓1250		50		-		-		25		0

				5.3 Wiatrowe na morzu		2020-2030		2450↓2250		90		-		-		25		0

				5.4 Wiatrowe na morzu		2031-2040		2250↓2075		90		-		-		25		0

				5.5 Duże wodne		2020-2040		2500		35		-		-		60		0

				5.5 Małe wodne		2016-2040		2000		75		-		-		60		0

				5.6 Geotermalne		2020-2040		7000		160		-		0.12		30		0

				5.7 Ogniwa fotowoltaiczne		2016-2020		1100↓800		16		-		-		25		0

				5.8 Ogniwa fotowoltaiczne		2021-2040		800↓600		16		-		-		25		0

				5.9 Ogniwa fotowoltaiczne_dachowe		2016-2020		1250↓1150		20		-		-		25		0

				5.10 Ogniwa fotowoltaiczne_dachowe		2021-2040		1150↓800		20		-		-		25		0

				5.11 Biogaz rolniczy - CHP		2016-2040		3250↓2750		220		-		36/85		25		0

				5.12 Biogaz z oczyszczalni ścieków- CHP		2016-2040		3500		135		-		34/85		25		0

				5.13 Biogaz składowiskowy- CHP		2016-2040		1800		80		-		40/85		25		0

				5.14 Biomasa stała - CHP		2021-2040		2950↓2750		120		-		30/80		30		0

				6.1 Kocioł ciepł._Węgiel		2016-2040		350		1		1.4		0.9		30		94

				6.2 Kocioł ciepł._gaz ziemny		2016-2040		150		1		0.4		0.96		30		56

				6.3 Kocioł ciepł._olej opałowy		2016-2040		200		1		0.5		0.95		30		74

				6.4 Kocioł ciepł._Biomasa		2016-2040		500		1		1.4		0.9		30		0

				Podłączenie do/wzmocnienie sieci

				7.1 Elektrownie systemowe		2016-2040		250

				7.2 Elektrownie wiatrowe na lądzie		2016-2040		350

				7.3 Elektrownie wiatrowe na morzu		2016-2040		800

				7.4 Inne el. I elektrociepłownie		2016-2040		50-250

				Tabela 2. Parametry techniczno-ekonomiczne technologii CO i CWU

						Koszt zakupu [EUR'2016]		Koszt zakupu dodatkowych instalacji [EUR'2016/kW]		Opis dodatkowych instalacji				Sprawność [%]

				Piece lub grzejniki elektryczne - zainstalowane		24		brak		nie dotyczy				100

				Piece lub grzejniki elektryczne - ruchome		12		brak		nie dotyczy				100

				Elektryczne ogrzewanie podłogowe		143		48		sterowanie i automatyka				100

				Elektryczny ogrzewacz wody (bojler, terma)		17		brak		nie dotyczy				100

				Kocioł centralnego ogrzewania na gaz ziemny		48		179		grzejniki wodne+przyłącze				90-97

				Ogrzewacz wody (bojler, terma) na gaz ziemny		18		60		przyłącze				90

				Dwufunkcyjny kocioł (co + cw) na gaz ziemny		72		179		grzejniki wodne+przyłącze				90-97

				Kocioł centralnego ogrzewania na gaz ciekły (propan - butan)		48		239		grzejniki wodne+zbiornik				90-97

				Ogrzewacz wody na gaz ciekły (propan - butan)		18		2		butla				90

				Dwufunkcyjny kocioł (co + cw) na gaz ciekły (propan - butan)		72		239		grzejniki wodne+zbiornik				90-97

				Kocioł centralnego ogrzewania na olej opałowy		48		131		grzejniki wodne+zbiornik				90-95

				Dwufunkcyjny kocioł (co + cw) na olej opałowy		72		131		grzejniki wodne+zbiornik				90-95

				Kocioł centralnego ogrzewania na paliwa stałe		48		119		grzejniki wodne				60-80

				Ogrzewacz wody (bojler, terma) na paliwa stałe		18		48		piec na paliwo stałe				60-80

				Dwufunkcyjny kocioł (co +cw) na paliwa stałe		66		119		grzejniki wodne				60-80

				Piece na paliwa stałe w pomieszczeniach		24		brak		nie dotyczy				40-80

				Kominek na paliwa stałe z otwartym wkładem kominkowym		24		72		obudowa				40-80

				Kominek na paliwa stałe z zamkniętym wkładem kominkow.		24		72		obudowa				50-80

				Kominek na paliwa stałe z płaszczem wodnym		96		191		obudowa+grzejniki wodne				60-80

				Kuchnia na paliwa stałe		24		brak		nie dotyczy				30-80

				Pompa ciepła		717		119		grzejniki wodne				3.5

				Źródło: ARE SA based on various sources

				*COP – coefficient of performance

				Tabela 3.Parametry techniczno-ekonomiczne technologii przemysłowych

				Technologia		Paliwo		Kierunek użytkowa-nia		Koszty zakupu [EUR'2016/kW]		Koszty operacyjne O&M [EUR'2016/GJ]		Tech-niczny czas życia		Wskaźnik emisji CO2 [kg/GJ]

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		Gaz wielkopiecowy		Ciepło piecowe		1200-3030		0.3		25		260

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		Gaz koksowniczy		Ciepło piecowe		1611-4066		0.4		25		44

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		Koks		Ciepło piecowe		500-1262		0.12		25		107

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		Energia elektryczna		Ciepło piecowe		1200-3030		0.3		25		0

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		Węgiel		Ciepło piecowe		1611-4066		0.4		25		94

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		Ciężki olej opałowy		Ciepło piecowe		1611-4066		0.4		25		77

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		Lekki olej opałowy		Ciepło piecowe		1611-4066		0.4		25		77

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		LPG		Ciepło piecowe		1200-3030		0.3		25		63

				Piece/kotły przemysłowe do produkcji ciepła technologicznego		Gaz ziemny		Ciepło piecowe		1200-3030		0.3		25		56

				Silniki elektryczne		Energia elektryczna		Napędy elektryczne		400-1100		0.18		10		0

				Źródło: ARE SA based on MARKAL model input data and EC proposals

				Tabela 4. Parametry techniczno-ekonomiczne technologii stosowanych w transporcie i rolnictwie

						Koszt zakupu nowych pojazdów				Jednostkowe zużycie paliw/energii

						[EUR'2016/pojazd]				[l/100km]

										2015 à 2040

				Samochody os. (benzyna <1399 cm3)		8200				5,4 à 4,3

				Samochody os. (benzyna 1400 -1900 cm3)		10600				6,6 à 5,4

				Samochody os. (benzyna >1900 cm3)		12900				8,5 à 7,0

				Samochody os. (ON <1399 cm3)		11800				4,6 à 3,8

				Samochody os. (ON 1400 -1900 cm3)		15300				5,9 à 5,0

				Samochody os. (ON >1900 cm3)		17600				6,9 à 5,8

				Samochody os. (LPG <1399 cm3)		8900				6,4 à 5,1

				Samochody os. (LPG 1400 -1900 cm3)		11300				8,1 à 6,5

				Samochody os. (LPG >1900 cm3)		13600				10,7 à 8,8

				Samochody os. (hybrydowe)		17 400  à  12 000				3,8 à 2,8

						[EUR'2016/pojazd]				[m3/100km]

				Samochody os. (CNG)		16500				7,1 à 6,5

				Samochody ciężarowe o masie do 3,5t (CNG)		31000				11.9

						[EUR'2016/pojazd]				[kWh/100km]

				Samochody os. (elektr.)		20 000 à 14 000				17,1 à 12,6

				Samochody ciężarowe o masie do 3,5 t (elektr.)		70 000 à 50 000				33,0 à 28,0

						[EUR’2016/pojazd]				l/100km

				Samochody ciężarowe o masie do 3,5t (benzyna)		24000				10.7

				Samochody ciężarowe o masie do 3,5t (ON)		31000				9.6

				Samochody ciężarowe o masie do 3,5t (LPG)		29000				12.1

				Samochody ciężarowe o masie do 3,5t (CNG)		31000				11.9

				Samochody ciężarowe o masie pow. 3,5t (ON)		94000				45

						[EUR'2016/pojazd]				[toe/rok]

				Ciągniki rolnicze		40000				1,15 à 1,02

				Siloso-kombajny		135000				4,5 à 3,96

				Kombajny zbożowe		63500				1,42 à 1,25
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		2.		Bilanse energetyczne i wskaźniki

		2.1		Dostawy energii

		2.1.1		Produkcja krajowa z podziałem na rodzaj paliwa [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Węgiel kamienny		45736.1		35301.8		32136		29366.5876608284		27432.8395255641		22615.0394508767		18831.3759037236		16209.8965224832

				Węgiel koksujący		9948		8216.1		9154.8		9339.0552153149		8809.1788065813		8668.0000480267		8587.6383766319		8564.3406310459

				Koks		5720.7		6700.9		6665.5		7159.6926250325		7173.7055363252		7191.9310757609		7240.8757809988		7323.4707504888

				Węgiel brunatny		12735.6		11559		12299		10636.76954129		11109.7152772844		11095.0984751887		5970.9377312921		3760.9691567711

				Ropa naftowa		839.9		680.8		921.7		1000		1000		1000		1000		1000

				Gaz ziemny		3884.4		3693		3682.9		3594.6905215864		3626.5450986459		3652.779191549		3675.0818496707		3694.479273749

				Paliwo jądrowe		0		0		0		0		0		0		0		0

				Biopaliwa		116.5		445.8		935.6		1100		1133.3860859978		1042.2658909079		1006.3317822781		971.6378825603

				Biomasa stała		4166.2		5866.2		6268.1		7355.9791991827		8385.0588542538		9752.9084493742		9986.0333194902		10192.6833747525

		2.1.2		Saldo importowo-eksportowe netto [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		-961.8		-116.4		-28.7		64.7773115425		0.0000316354		0.0000075322		0.0000429338		-0.0000173242

						2005		2010		2015		2020		2025		2030		2035		2040

				Węgiel kamienny		-8161.2		488.8		-1588.4		-659.8016766767		-3148.4285669313		-3179.4491888062		-3100.5080164781		-3028.4866776982

				Węgiel koksujący		-1800.5		944.2		275.1		56.7450177333		147.7681635394		222.7310066795		286.4599363806		341.8872791087

				Koks		-3068		-4227.2		-4332.7		-4596.9132587357		-4759.0636278863		-4892.6038673508		-5006.1317990115		-5104.8711251994

				Węgiel brunatny		-1.7		-18.5		16.1		13.9524458031		14.572817404		14.5536442765		7.8321885951		4.9333322606

				Ropa naftowa		17740.9		22483.6		26311.1		26532.7512944994		26515.012095604		26074.0960254586		26152.5982874881		26047.5835724608

				Gaz ziemny		8531.4		8874.2		9946.9		12951.8594752467		13662.9709275681		14468.2636648345		16002.3950396335		16967.6816591904

				Paliwo jądrowe		0		0		0		0		0		0		4623.9618572657		6935.9390197764

				Biopaliwa		-65.1		427.1		-143.7		396.6498035939		408.6885167337		375.8314190193		362.8739125372		350.3636138926

				Biomasa stała		0		0		505.8		539.793664609		638.3025010662		769.2401514218		791.5560718573		811.3376858435

				znak "-" przed wartością oznacza eksport

				znak "+" przed wartością oznacza import

		2.1.2a		Import netto z UE [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		-1121.4961306965		-116.4230438521		-34.3938091144		64.7773115425		0.0000316354		0.0000075322		0.0000429338		-0.0000173242

				Węgiel kamienny		-9326		-4367		-3929		-2950.5231822916		-2968.5886896572		-2846.6655596313		-2737.5867420998		-2643.8417693057

				Węgiel koksujący		-1355		-665		-1173		-1236.0138859464		-1251.1846757804		-1263.6787016522		-1274.3003758459		-1283.5384279934

				Koks		-2626		-3505		-3264		-3434.3045411375		-3455.0615444852		-3467.4881369639		-3474.6903116364		-3478.4168880508

				Węgiel brunatny		-2		-19		16.1		13.9524458031		14.572817404		14.5536442765		7.8321885951		4.9333322606

				Ropa naftowa		-109		41		-200		-234.8823155564		-237.4209919933		-240.3259257485		-241.9297055849		-243.6555320893

				Gaz ziemny		268.2287188306		887.747205503		2632.0937231298		3967.1158009261		3631.840231892		3542.6275929119		3571.456358323		3608.4593318381

				Paliwo jądrowe		0		0		0		0		0		0		0		0

				Biopaliwa		0		427.113		-186		323.4370646753		333.2536989081		306.4612912422		295.8954524995		285.694276966

				Biomasa stała		0		0		-83		-75.7949239587		-65.1977612489		-51.1120443167		-48.7113922699		-46.5833701593

				znak "-" przed wartością oznacza eksport

				znak "+" przed wartością oznacza import

		2.1.2b		Import netto spoza UE [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		159.6732588134		0		5.6749785039		0		0		0		0		0

				Węgiel kamienny		1165		4855		2340		2290.7215056149		-179.839877274		-332.783629175		-362.9212743783		-384.6449083925

				Węgiel koksujący		-446		1609		1448		1292.7589036797		1398.9528393197		1486.4097083317		1560.7603122265		1625.4257071021

				Koks		-442		-722		-1069		-1162.6087175982		-1304.002083401		-1425.1157303869		-1531.441487375		-1626.4542371487

				Węgiel brunatny		0		0		0		0		0		0		0		0

				Ropa naftowa		17859.7		22449.6		26302.7		26482.0774509062		26464.3721313993		26024.298149273		26102.6504829628		25997.8363313519

				Gaz ziemny		8263.1556319862		7986.5219260533		7314.8108340499		8984.7436743206		10031.1306956761		10925.6360719226		12430.9386813105		13359.2223273523

				Paliwo jądrowe		0		0		0		0		0		0		4623.9618572657		6935.9390197764

				Biopaliwa		0		0		42		73.2127389186		75.4348178256		69.3701277771		66.9784600376		64.6693369266

				Biomasa stała		0		0		589		615.5885885678		703.5002623152		820.3521957385		840.2674641272		857.9210560028

				znak "-" przed wartością oznacza eksport

				znak "+" przed wartością oznacza import

		2.1.3		Uzależnienie od importu z państw trzecich [%]

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		0.0143981392		0		0.000430878		0		0		0		0		0

				Węgiel kamienny		0.0423430617		0.130510394		0.0863806122		0.0926175106		0.0092613088		0.0046272437		0.0046234175		0.0046199166

				Węgiel koksujący		0.0030895223		0.1833901461		0.1696816271		0.15312897		0.1728819123		0.1843334299		0.1933358937		0.2001405399

				Koks		0.0051920335		0.0123844888		0.0210510374		0.0342930893		0.0391646838		0.0435680949		0.0469385972		0.0490607877

				Węgiel brunatny		0		0.0000178289		0		0		0		0		0		0

				Ropa naftowa		0.9567953164		0.9588483688		0.989600128		0.9719193965		0.971991759		0.9716369899		0.9717777382		0.9717298588

				Gaz ziemny		0.6770536836		0.6175488652		0.5258981017		0.5902962815		0.6297601621		0.6540717441		0.6823750839		0.6981603421

				Paliwo jadrowe		0		0		0		0		0		0		1		1

				Biopaliwa		0		0		0.0645608443		0.0490720739		0.0490558774		0.0490563166		0.0490563113		0.0490563059

				Biomasa stała		0		0		0.0850738986		0.0779643233		0.0779643233		0.0779643233		0.0779643233		0.0779643233

		2.1.4		Główne źródła importu (państwa)

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna*		Niemcy		Niemcy		Szwecja		Szwecja		Szwecja		Szwecja		Szwecja		Szwecja

						Ukraina		Szwecja		Niemcy		Niemcy		Niemcy		Niemcy		Niemcy		Niemcy

						Białoruś		Czechy		Czechy		Litwa		Litwa		Litwa		Litwa		Litwa

				Węgiel kamienny		Rosja		Rosja		Rosja		Rosja		Rosja		Rosja		Rosja		Rosja

						Ukraina		Czechy		Czechy

								Ukraina		Kolumbia

								Kazachstan

				Węgiel kamienny 
koksujący		Czechy		USA		Australia		Australia		Australia		Australia		Australia		Australia

						Australia		Czechy		Czechy		USA		USA		USA		USA		USA

						Niemcy		Australia		USA		Rosja		Rosja		Rosja		Rosja		Rosja

				Koks		Czechy		Czechy		Rosja		Rosja		Rosja		Rosja		Rosja		Rosja

								Rosja

				Węgiel brunatny		-		Niemcy		Czechy		Niemcy		Niemcy		Niemcy		Niemcy		Niemcy

										Niemcy

				Ropa naftowa		Rosja		Rosja		Rosja		Rosja		Rosja		Rosja		Rosja		Rosja

								Norwegia		Irak

				Gaz ziemny		Rosja		Rosja		Rosja		Rosja		Norwegia		Norwegia		Norwegia		Norwegia

						Uzbekistan		Niemcy		Niemcy		USA		USA		USA		USA		USA

						Kazachstan				Katar		Niemcy		Niemcy		Niemcy		Niemcy		Niemcy

				Paliwo jądrowe		-		-		-		-		-		-		b.d.		b.d.

				Biopaliwa		-		b.d.		Niemcy		Niemcy		Niemcy		Niemcy		Niemcy		Niemcy

										Holandia

										Szwajcaria

				Biomasa stała		-		-		b.d.		b.d.		b.d.		b.d.		b.d.		b.d.

				*przepływy fizyczne

		2.1.5		Zużycie krajowe brutto paliw i energii [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		12532.3		13439.7		14153.8		15258.1885747284		16156.0271539699		17297.2578403337		18288.80667953		19411.8361894398

				Ciepło sieciowe		8032.2		8021.3		6721		6721		6625.9801509796		6203.9458542356		6152.7602681177		6203.5353062021

				Węgiel kamienny		37668.5		39240.7		31204.8		28706.7859841517		24284.4109586328		19435.5902620704		15730.8678872455		13181.409844785

				Węgiel koksujący		7883.8		8693.7		9488.4		9395.8002330483		8956.9469701206		8890.7310547062		8874.0983130125		8906.2279101546

				Koks		2313.7		2154.4		2266.1		2562.7793662968		2414.6419084389		2299.3272084101		2234.7439819873		2218.5996252893

				Węgiel brunatny		12725.8		11576.1		12283.1		10650.7219870931		11124.2880946884		11109.6521194652		5978.7699198871		3765.9024890317

				Ropa naftowa		18017		22633		25930		27247.1951353498		27226.9511394061		26783.9722235244		26860.7207773778		26754.1807992625

				Produkty naftowe		22338		26856		25338		31280.3409952599		31225.064829205		31059.6081093801		30816.7183931214		30509.9862142269

				Gaz ziemny		12234.6		12804.7		13775.8		16546.5499968331		17289.516026214		18121.0428563835		19677.4768893042		20662.1609329394

				Gaz koksowniczy		1479.6		1743.8		1703.8		1676.0614184442		1651.0414879873		1640.632042977		1641.9719610485		1650.6896559961

				Gaz wielkopiecowy		885		526		632.2		575.873510946		532.0971971091		489.4468354495		454.3274755979		427.6591849589

				Pozostałe paliwa 
gazowe		160.8		148.5		162.2719021687		87.8483959884		76.4748894252		75.931864145		75.4151442891		74.9495727216

				Biomasa stała		4166.2		5866.2		6773.9		7895.7728637918		9023.36135532		10522.148600796		10777.5893913474		11004.021060596

				Biogaz		53.6		114.6		228.8		284.4377416916		317.9769514129		352.4116180945		387.8764065637		424.5314536719

				Biopaliwa		53.7		867.7		782.1		1496.6498035939		1542.0746027315		1418.0973099272		1369.2056948152		1322.001496453

				Paliwo jądrowe		0		0		0		0		0		0		4623.9618572657		6935.9390197764

				Odpady komunalne
i przemysłowe		156.7		400.4		563.5		1046.8366650131		1251.182978209		1329.2761360613		1416.7709204978		1499.3432751714

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		12532.3		13439.7		14153.8		15258.1885747284		16156.0271539699		17297.2578403337		18288.80667953		19411.8361894398

				Ciepło sieciowe		8032.2		8021.3		6721		6721		6625.9801509796		6203.9458542356		6152.7602681177		6203.5353062021

				Węgiel		62956.4		63934.7		57578.4		53568.02249998		48963.4266169772		43865.3795230785		34914.7795387789		30150.4887102155

				Produkty naftowe		22338		26856		25338		31280.3409952599		31225.064829205		31059.6081093801		30816.7183931214		30509.9862142269

				Gaz ziemny		12395.4		12953.2		13938.0719021687		16634.3983928215		17365.9909156392		18196.9747205285		19752.8920335933		20737.110505661

				Paliwo jądrowe		0		0		0		0		0		0		4623.9618572657		6935.9390197764

				OZE+Odpady		4430.2		7248.9		8348.3		10723.6970740903		12134.5958876734		13621.9336648789		13951.4424132242		14249.8972858922
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		2.		Bilanse energetycznei wskaźniki

		2.2		Energia elektryczna i ciepło

		2.2.1		Produkcja energii elektrycznej i ciepła sieciowego brutto

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna [GWh]		156935		157658		164944		176699.86656184		187894.790044107		201167.04257226		212698.958984642		225759.813901048

				Ciepło sieciowe [TJ]		336291.553		335830.687		281392.9		290684.02608		275842.2384		259615.07424		256689.79488		258731.75088

		2.2.2		Produkcja energii elektrycznej brutto z podziałem na paliwo [TWh]

						2005		2010		2015		2020		2025		2030		2035		2040

				Węgiel brunatny		54.758		48.651		52.825		46.9652358299		50.3736131243		49.8773213652		27.5489011842		17.281420955																																						54.8		48.7		52.8		47		50.4		49.9		27.5		17.3

				Węgiel kamienny*		88.22		89.162		79.413		75.4282043754		72.3197492558		63.1373338344		53.185105907		45.7144854067																																						88.2		89.2		79.4		75.4		72.3		63.1		53.2		45.7

				Paliwa gazowe**		5.181		4.797		6.405		12.021570504		15.275827284		20.735866518		31.282152242		38.351773219																																						5.2		4.8		6.4		12		15.3		20.7		31.3		38.4

				Olej opałowy		2.642		2.54		1.984		1.9361253457		1.9287586404		1.8913249746		1.7632677869		1.6929840429																																						2.6		2.5		2		1.9		1.9		1.9		1.8		1.7

				Energia jądrowa		0		0		0		0		0		0		20.424378		30.636567																																						0		0		0		0		0		0		20.4		30.6

				Biomasa		1.401		5.907		9.026		9.5544985368		9.7077688667		11.6461813951		11.4444980405		10.3203898044																																						1.4		5.9		9		9.6		9.7		11.6		11.4		10.3

				Biogaz		0.11		0.398		0.906		1.5362412		2.6750412		3.8874252		5.0082672		5.7957912																																						0.1		0.4		0.9		1.5		2.7		3.9		5		5.8

				Energia wodna		2.201		2.92		1.832		2.395972128		2.85583008		2.95148928		3.04714848		3.14289528																																						2.2		2.9		1.8		2.4		2.9		3		3		3.1

				Z wody przepompowanej		1.577		0.568		0.603		0.63004548		0.7986492		0.9317574		1.1536044		1.4641902																																						1.6		0.6		0.6		0.6		0.8		0.9		1.2		1.5

				Energia wiatru		0.135		1.664		10.858		23.488554825		26.497069296		38.26194552		45.826092735		55.190952996																																						0.1		1.7		10.9		23.5		26.5		38.3		45.8		55.2

				Energia słoneczna		0		0		0.057		2.014660716		4.530209472		6.7924602		10.807211124		14.819223672																																						0		0		0.1		2		4.5		6.8		10.8		14.8

				Pozostałe***		0.71		1.051		1.035		0.7287576212		0.932273625		1.053936885		1.208331885		1.349140125																																						0.7		1.1		1		0.7		0.9		1.1		1.2		1.3

				Razem		156.935		157.658		164.944		176.6998665618		187.8947900441		201.1670425723		212.6989589846		225.759813901																																						156.9		157.7		164.9		176.7		187.9		201.2		212.7		225.8

				*Łacznie z gazem koksowniczym i wiekopiecowym

				**Gaz ziemny wysokometanowy i zaazotowany, gaz z odmetanwania kopalń, gaz towarzyszący ropie naftowej

				***Odpady przemysłowe i komunalne

		2.2.3		Procentowy udział wytwarzania skojarzonego w produkcji energii elektrycznej i ciepła

						2005		2010		2015		2020		2025		2030		2035		2040

				Udział en. el. ze skojarzenia		0.168		0.176		0.162		0.1789393172		0.1803460714		0.1819183007		0.1814697273		0.172658882

				Udział ciepła ze skojarzenia		0.6387664095		0.6121357157		0.6616748103		0.7146198602		0.7722335913		0.793406249		0.8322087872		0.8206483649

		2.2.4		Moc osiągalna netto źródeł wytwarzania energii elektrycznej wg technologii [MW]

						2005		2010		2015		2020		2025		2030		2035		2040

				EL_WB_Stare		8196.5		8144.8		8643.1		7480.51		6991.81		6991.81		4097.79		2938.79

				EL_WB_Nowe		0		0		0		451		451		451		451		451

				EL_WK_Stare		14612.7		14654.8		13617		12126		10867		7983		3539		3184

				EL_WK_Nowe		0		0		0		3520		4450		4450		4450		4450

				EL_Gaz		0		0		0		0		1900		1900		3038.59		3260.24

				EL_Jądrowe		0		0		0		0		0		0		2600		3900

				EL_Wodne		1064.113		934.651		964		995		1110		1150		1190		1230

				EL_Pompowe		1256		1405		1405		1415		1415		1415		1415		1415

				EC_Przemysłowe		6140		6126.411		1925.2		1973.4		1739.63		1709.96		1897.83		1826.03

				EC_WK						4045.5		4713.0375		4382.5375		3543.5375		3122.5375		2713.5375

				EC_Gaz		760.4		806.8		927.6		2687.5		3806.5		4370.93		4100.13		5261.14

				EL i EC_Biomasa		102.179		139.992		552.9		658.1625		1142.6625		1530.6625		1535.6625		1272.1625

				EC_Biogaz						216		304.5		516.5		740.5		944.5		1093.5

				EL_Wiatr_ląd		120.926		1107.51		4886		9497		9574		9601		9679		9761

				EL_Wiatr_morze		0		0		0		0		725.04		3815		5650		7985

				Fotowoltaika		0		0		108		2285.12		4935.12		7270.12		11670		16062

				Turb.gaz./Zimna rez./Import mocy		0		0		0		0		0		0		350		350

				DSR/Magazyny energii/Interkonektory		0		0		0		550		1160		2150		3660		4950

				Razem		32252.818		33319.964		37290.3		48656.23		55166.8		59072.52		63391.04		72103.4

		2.2.5		Produkcja energii cieplnej w elektrowniach cieplnych [TJ]

						2005		2010		2015		2020		2025		2030		2035		2040

				Elektrownie cieplne		0		0		0		0		0		0		0		0

		2.2.6a		Produkcja energii cieplnej w elektrociepłowniach [TJ]

						2005		2010		2015		2020		2025		2030		2035		2040

				Elektrociepłownie		219883		205851		186626		207728.57808		213014.6424		205980.22224		213619.50288		212327.78832

				w tym przemysłowego ciepła odpadowego		214		82		271		295.23392		338.77664		375.04064		388.05184		406.85856

		2.2.7		Straty przesyłu i dystrybucji

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna [TWh]		16.774266		12.680268		11.434599		10.8184019627		10.9181380579		10.9120807019		10.6432884502		11.1534187807

				Ciepło sieciowe [TJ]		27527.553		30196.687		25296.9		27030.124304784		22616.0889156		19594.349320176		18138.277548288		18025.702259184

				Gaz ziemny [TJ]		7119.15		7184.25		1236.9		1230.5766801408		1224.4360902073		1218.326141879		1212.2466822538		1206.197559193

		2.2.8		Potrzeby własne elektrowni, elektrociepłowni i ciepłowni

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna [TWh]		13.9666		14.767		14.702		13.5114034507		13.452134017		13.1882421768		11.8978590234		11.1682464495

				Ciepło sieciowe [TJ]		6473.3		8039.522		8682.364		8720.5207824		8275.267152		7788.4522272		7700.6938464		7761.9525264
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		2.		Bilanse energetycznei wskaźniki

		2.2		Energia elektryczna i ciepło

		2.2.7 a)		Transgraniczna przepustowość połączeń międzysystemowych energii elektrycznej na występujących i planowanych połączeniach [MW]

						Połączenie		Liczba torów		2005				2010				2015				2020				2025				2030				2035				2040

										zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni

				Niemcy		Krajnik-Vierraden		2		592		592		592		592		592		592		2078		2078		2078		2078		2078		2078		2078		2078		2078		2078

				Niemcy		Mikułowa-Hagenverder		2		2730		2730		2730		2730		2730		2730		2640		2640		2640		2640		2640		2640		2640		2640		2640		2640

				Czechy		Wielopole/ Dobrzeń – Nosovice/ Albrechtice		2		2772		2480		2772		2480		2772		2480		2772		2480		2772		2480		2772		2480		2772		2480		2772		2480

				Czechy		Kopanina/Bujaków – Liskovec		2		800		794		800		794		800		794		800		794		800		794		800		794		800		794		800		794

				Słowacja		Krosno Iskrzynia – Leměšany		2		2078		2078		2078		2078		2078		2078		2078		2078		2078		2078		2078		2078		2078		2078		2078		2078

				Szwecja		Słupsk – Stärno		1		600		600		600		600		600		600		600		600		600		600		600		600		600		600		600		600

				Białoruś		Białystok – Roś*		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ukraina		Rzeszów – Chmielnicka**		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ukraina		Zamość – Dobrotwór		1		381		310		381		310		381		310		381		310		381		310		381		310		381		310		381		310

				Litwa		Ełk – Alytus***		1		0		0		0		0		488		488		488		488		488		488		0		0		0		0		0		0

				Litwa		Żarnowiec-Darbenai		1		0		0		0		0		0		0		0		0		0		0		700		700		700		700		700		700

										2005				2010				2015				2020				2025				2030				2035				2040

						Zdolności handlowe				zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni		zimowy		letni

						PLàDE/CZ/SK				b.d.		b.d		900		900		1000		1000		1604.8		1587.4166666667		3628.8		3524.5		3628.8		3524.5		3628.8		3524.5		3628.8		3524.5

						DE/CZ/SKàPL				b.d.		b.d.		0		0		0		0		604.8		587.4166666667

						PLàSE				b.d.		b.d		100		100		100		100		600		600		600		600		600		600		600		600		600		600

						SEàPL				b.d.		b.d.		600		600		600		600

						PLàUA				b.d.		b.d		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						UAàPL				b.d.		b.d.		220		220		220		220		220		220		220		220		220		220		220		220		220		220

						PLàLT				b.d.		b.d		0		0		500		500		500		500		500		500		700		700		700		700		700		700

						LTàPL				b.d.		b.d.

						PL eksport				b.d.		b.d		1000		1000		1600		1600		2704.8		2687.4166666667		4728.8		4624.5		4928.8		4824.5		4928.8		4824.5		4928.8		4824.5

						PL import				b.d.		b.d.		820		820		1320		1320		1924.8		1907.4166666667		4948.8		4844.5		5148.8		5044.5		5148.8		5044.5		5148.8		5044.5

						Moc NTC w wymianie transgranicznej				b.d.		b.d.		0.0246098439		0.0246098439		0.0353982301		0.0353982301		0.0395593555		0.0392020854		0.0897058024		0.0878151794		0.0871599546		0.0853943426		0.0812228865		0.0795775426		0.0714089566		0.0699624149

						Moc zainstalowana				32253		32253		33320		33320		37290		37290		48656		48656		55167		55167		59073		59073		63391		63391		72103		72103

		2.2.7 b)		Transgraniczna przepustowość połączeń międzysystemowych gazu ziemnego na istniejących i planowanych połączeniach

								2015 r.				2020 r.				2025 r.				2030 r.				2035 r.				2040 r.

				Punkt graniczny		Połączenie		Zdolność przesyłowa           roczna                bez korekty temp. [mln m3 w 0ºC]		Zdolność przesyłowa         roczna                po korekcie temp. [mln m3 w 15ºC]		Zdolność przesyłowa           roczna                bez korekty temp. [mln m3 w 0ºC]		Zdolność przesyłowa         roczna                po korekcie temp. [mln m3 w 15ºC]		Zdolność przesyłowa           roczna                bez korekty temp. [mln m3 w 0ºC]		Zdolność przesyłowa         roczna                po korekcie temp. [mln m3 w 15ºC]		Zdolność przesyłowa           roczna                bez korekty temp. [mln m3 w 0ºC]		Zdolność przesyłowa         roczna                po korekcie temp. [mln m3 w 15ºC]		Zdolność przesyłowa           roczna                bez korekty temp. [mln m3 w 0ºC]		Zdolność przesyłowa         roczna                po korekcie temp. [mln m3 w 15ºC]		Zdolność przesyłowa           roczna                bez korekty temp. [mln m3 w 0ºC]		Zdolność przesyłowa         roczna                po korekcie temp. [mln m3 w 15ºC]

				Świnoujście (zdolność regazyfikacji)		Terminal LNG		5000		5274.2616033755		5000		5274.2616033755		7500		7911.3924050633		7500		7911.3924050633		7500		7911.3924050633		7500		7911.3924050633

				Lasów		Polska-Niemcy		1576.84		1663.3333333333		1576.84		1663.3333333333		1576.84		1663.3333333333		1576.84		1663.3333333333		1576.84		1663.3333333333		1576.84		1663.3333333333

				Gubin		Polska-Niemcy		17.52		18.4810126582		17.52		18.4810126582		17.52		18.4810126582		17.52		18.4810126582		17.52		18.4810126582		17.52		18.4810126582

				Brieskow-Finkenheerd / Słubice EWE		Polska-Niemcy		227.75		240.2426160338		227.75		240.2426160338		227.75		240.2426160338		227.75		240.2426160338		227.75		240.2426160338		227.75		240.2426160338

				Branice		Polska-Czechy		1.416		1.4936708861		1.416		1.4936708861		1.416		1.4936708861		1.416		1.4936708861		1.416		1.4936708861		1.416		1.4936708861

				Cieszyn		Polska-Czechy		911.08		961.0548523207		911.08		961.0548523207		911.08		961.0548523207		911.08		961.0548523207		911.08		961.0548523207		911.08		961.0548523207

				Drozdowicze / Hermanowice		Polska-Ukraina		5693.97		6006.2974683544		5693.97		6006.2974683544		5693.97		6006.2974683544		5693.97		6006.2974683544		5693.97		6006.2974683544		5693.97		6006.2974683544

				Tietierowka k/Białegostoku		Polska-Białoruś		236.51		249.4831223629		236.51		249.4831223629		236.51		249.4831223629		236.51		249.4831223629		236.51		249.4831223629		236.51		249.4831223629

				Wysokoje k/Janowa Podlaskiego		Polska-Białoruś		5474.97		5775.2848101266		5474.97		5775.2848101266		5474.97		5775.2848101266		5474.97		5775.2848101266		5474.97		5775.2848101266		5474.97		5775.2848101266

				Włocławek*		Polska-Białoruś		8759.99		9240.4957805907		8759.99		9240.4957805907		8759.99		9240.4957805907		8759.99		9240.4957805907		8759.99		9240.4957805907		8759.99		9240.4957805907

				Lwówek*		Polska-Białoruś		2365.2		2494.9367088608		2365.2		2494.9367088608		2365.2		2494.9367088608		2365.2		2494.9367088608		2365.2		2494.9367088608		2365.2		2494.9367088608

				Kondratki k/Białegostoku EUROPOL		Polska- Białoruś		33743.5		35594.4092827004		33743.5		35594.4092827004		33743.5		35594.4092827004		33743.5		35594.4092827004		33743.5		35594.4092827004		33743.5		35594.4092827004

				Kamminke k/Świnoujścia		Polska-Niemcy		131.38		138.5864978903		131.38		138.5864978903		131.38		138.5864978903		131.38		138.5864978903		131.38		138.5864978903		131.38		138.5864978903

				Hermanowice / Drozdowicze		Polska-Ukraina		2190		2310.1265822785		2190		2310.1265822785		2190		2310.1265822785		2190		2310.1265822785		2190		2310.1265822785		2190		2310.1265822785

				Mallnow k/Słubic EUROPOL		Polska-Niemcy		30659.97		32341.7405063291		30659.97		32341.7405063291		30659.97		32341.7405063291		30659.97		32341.7405063291		30659.97		32341.7405063291		30659.97		32341.7405063291

				Mallnow k/Słubic EUROPOL rewers		Polska-Niemcy		6090		6424.0506329114		6090		6424.0506329114		6090		6424.0506329114		6090		6424.0506329114		6090		6424.0506329114		6090		6424.0506329114

				Baltic Pipe		Polska-Dania		0		0		0		0		10000		10549		10000		10549		10000		10549		10000		10549

				*punkt poboru do krajowego systemu przesyłowego z gazociagu Jamalskiego





		2.		Bilanse energetycznei wskaźniki

		2.3		Sektor przemian energetycznych

		2.3.1		Wsad paliwowy na potrzeby wytwarzania energii elektrycznej i cieplnej [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Elektrownie

				Węgiel		2264.5		1118		507		4722.0316766982		4722.0316766982		4722.0316766982		5041.3009114359		5924.4942046432		5924.5658586432		5924.4942046432		5935.898022356		5989.7686328461		5989.7686328461		5989.7686328461		6047.0212209802		4796.1866208083

				Produkty naftowe		9.6		4		1		5.5060705073		5.5060705073		5.5060705073		5.5060705073		5.5060705073		5.4985382631		5.5060705073		5.4985382631		5.4985382631		5.4985382631		5.4985382631		5.5361994841		3.3518486672

				Gaz		1.4		0		0		0		0		0		0		150.6448839209		188.3061049011		219.692966466		251.0722957868		282.4591573517		384.5210662081		570.5674978504		1587.2547549441		2018.8674118659

				OZE, odpady		5.9		61.2		440.9		449.7427687016		449.7427687016		449.7427687016		449.7427687016		449.7427687016		447.2947893379		416.4276526225		416.4276526225		416.4276526225		416.4276526225		416.4276526225		416.4276526225		0

				Elektrociepłownie

				Węgiel		34392.1042323493		33935.1856549154		32374.6913060094		24368.8060189166		24205.0098366294		24283.8649011178		23833.0826827171		23234.6760103181		22281.5796271694		21869.4642820292		21215.3867927773		20905.4801375752		20309.6796216681		19745.6651762683		12222.9944625967		9680.9750300946

				Produkty naftowe		555.3310404127		558.2975064488		403.4823731728		337.4004763543		336.5041392949		336.775300086		336.3007687016		337.3929441101		334.1992725709		332.8359363715		330.1092639725		329.2807171109		327.0135116079		324.0910008598		300.6958503869		289.0287807395

				Gaz		1182.0244578198		1092.7868539219		1347.2293875991		2258.844711976		2448.8079105974		2578.2721238392		2588.8097334695		2423.8611178203		2561.5354772338		2805.1508512665		2904.4634909914		2976.2005847145		3020.0683749122		3017.7785726767		3582.3278074144		4276.5747549638

				OZE, odpady		434.6517626827		1547.4877233209		2021.1773081112		2696.0981255374		2731.6889595873		2996.7420808255		3099.4753396389		3351.5353396389		3472.5267583835		3666.7240584695		3896.3455030095		4122.3703009458		4368.2802235598		4591.93855546		4908.5171797077		5413.8909200344

				Paliwo jądrowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4623.9618572657		6935.9390197764

				Ciepłownie

				Węgiel		3063.156114455		3359.7639247158		2403.41501863		1864.4265864144		1802.8956835769		1601.9354084265		1406.9180739467		1351.1719346518		1277.64216681		1121.498744626		1057.0001375752		929.9236457438		888.9708340499		855.6047807395		564.9635081685		393.6124849527

				Produkty naftowe		51.7292442916		36.3738415974		15.9310213051		22.6343938091		22.6343938091		21.9489595873		21.5422184007		21.5120894239		21.323783319		20.3973172829		19.9679793637		19.5009802236		19.3729320722		19.5612381771		20.7438005159		24.1559071367

				Gaz		295.1251552498		277.2164899207		208.8277443394		153.6879105761		151.3981083405		137.1696990542		130.6919690456		129.2533104041		127.0011693895		117.8871539123		116.4710920034		110.000894239		110.422699914		111.2135855546		105.428822012		108.7053482373

				OZE, odpady		39.9828030954		47.3153721219		41.6308397822		81.978937737		91.4716965132		114.8416735815		142.3957435975		161.9169520002		193.0824088311		207.1841189035		246.4113312886		282.512259202		343.1245395537		404.2734476142		423.3067865239		447.8225136331

		2.3.2		Wsad paliwowy w pozostałe procesy konwersji [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Wielkie piece

				Węgiel		1400.0815897583		1236.194		1715.678		1855.9752292451		1847.1492033814		1838.2925234958		1829.4051174848		1820.4869130976		1811.5378379358		1802.5578194529		1793.5467849544		1784.5046615973		1775.4313763899		1766.3268561914		1744.0455398127		1757.1651812917

				Produkty naftowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				OZE, odpady		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gazownie

				Węgiel		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Produkty naftowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				OZE, odpady		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Koksownie

				Węgiel		7989.2180185344		9185.1175360657		9197.206458393		9190.5473973776		8823.3886990297		8806.9743676642		8790.2602349449		8774.1897657559		8751.5749593115		8737.2943910887		8723.5348468509		8710.3875962598		8697.4369649102		8684.9865651063		8667.800707445		8699.2406670173

				Produkty naftowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				OZE, odpady		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Brykietownie

				Węgiel		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Produkty naftowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				OZE, odpady		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Rafinerie/Petrochemie

				Ropa naftowa		18432.2599598739		23187.816470813		26537.0822585268		27247.1951353498		27355.1414534636		27390.9293583401		27370.5624814356		27302.7724051691		27226.9511394061		27151.9693191104		27057.9911866535		26977.4444342155		26881.2679066444		26783.9722235244		26860.7207773778		26754.1807992625

				Węgiel		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Produkty naftowe		1085.201108245		1703.4482659788		1906.3339543327		1864.0510031603		1879.9199137127		1892.3666152589		1902.0791553061		1909.4476197188		1916.0909284821		1922.3963094844		1927.5928762789		1933.0093420539		1937.4983880177		1941.6633569227		1981.5273686565		2009.1310458758

				Gaz		204.4049632177		308.1407996561		637.6255588994		649.1877169939		649.5345120662		645.6478811095		641.7414133136		635.6571461298		629.7514569836		623.3995421956		616.2612185228		609.4805916873		602.3422758665		595.5010769359		571.0528593772		545.018157775

				OZE, odpady		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Pozostałe sektory przemian energetycznych

				Węgiel		129.5		137.9		150.5756186109		150		150		150		150		150		150		150		150		150		150		150		150		150

				Produkty naftowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				OZE, odpady		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.3.1a)		Wsad paliwowy na potrzeby wytwarzania energii elektrycznej i cieplnej - dane szczegółowe [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Elektrownie

				Węgiel kamienny		710		611		0		4194.6917282889		4194.6917282889		4194.6917282889		4513.9609630266		5397.1542562339		5397.2259102339		5397.1542562339		5408.5580739467		5462.4286844368		5462.4286844368		5462.4286844368		5519.6812725709		4398.1979019776

				Węgiel brunatny		1554.5		507		507		527.3399484093		527.3399484093		527.3399484093		527.3399484093		527.3399484093		527.3399484093		527.3399484093		527.3399484093		527.3399484093		527.3399484093		527.3399484093		527.3399484093		397.9887188306

				Koks		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz koksowniczy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz wielkopiecowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz rafineryjny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Lekki olej opałowy		0		2.1		1		5.5060705073		5.5060705073		5.5060705073		5.5060705073		5.5060705073		5.4985382631		5.5060705073		5.4985382631		5.4985382631		5.4985382631		5.4985382631		5.5361994841		3.3518486672

				Ciężki olej opałowy		9.6		1.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz ziemny		1.4		0		0		0		0		0		0		150.6448839209		188.3061049011		219.692966466		251.0722957868		282.4591573517		384.5210662081		570.5674978504		1587.2547549441		2018.8674118659

				Pozostałe paliwa gazowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biomasa		5.9		61.2		440.9		449.7427687016		449.7427687016		449.7427687016		449.7427687016		449.7427687016		447.2947893379		416.4276526225		416.4276526225		416.4276526225		416.4276526225		416.4276526225		416.4276526225		0

				Biogaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biopaliwa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady komunalne		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady przemysłowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciepło odpadowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Razem		2281.4		1183.2		948.9		5177.2805159071		5177.2805159071		5177.2805159071		5496.5497506449		6530.387927773		6565.6652911453		6566.120894239		6608.8965090284		6694.1539810834		6796.2158899398		6982.2623215821		8056.2398280309		6818.4058813414

				Elektrociepłownie

				Węgiel kamienny		22824.7995127544		22373.2607241808		19879.9133467087		13786.6582287188		13517.0490799656		13595.0454686156		13258.836216681		12444.3294582975		11290.3255257076		10878.2101805675		10227.3564918315		9969.0231126397		9403.5549441101		8848.0745313844		6422.270094583		5977.3705588994

				Węgiel brunatny		11192.4934078533		10889.6334432024		11617.7		10020.0615993121		10190.2978503869		10190.2978503869		10075.227755804		10291.1244711952		10534.5063456578		10534.5063456578		10534.5063456578		10534.5063456578		10534.5063456578		10534.5063456578		5416.8887360275		3336.4753568358

				Koks		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz koksowniczy		267.7128116939		434.5442820292		489.1444539983		315.1189681857		278.7758899398		279.6345657782		280.1316938951		280.3350644884		256.7817368874		256.7817368874		255.8176096303		240.36144454		231.2700257954		228.7090627687		234.9306964746		229.9217540843

				Gaz wielkopiecowy		107.0985000478		237.747205503		387.9335053024		246.9672226999		218.8870163371		218.8870163371		218.8870163371		218.8870163371		199.9660189166		199.9660189166		197.7063456578		161.5892347377		140.3483061049		134.3752364574		148.9049355116		137.2073602751

				Gaz rafineryjny		11.8228718831		59.1143594153		9.4582975064		33.5422132416		33.5422132416		33.5422132416		33.5422132416		33.5422132416		33.5422132416		33.5422132416		33.5422132416		33.5422132416		33.5422132416		33.5422132416		33.5422132416		31.5691418745

				Lekki olej opałowy		4.108149422		6.2052163944		19.5137097545		3.2614617369		2.960171969		2.8547205503		2.8321238177		2.8019948409		2.6965434222		2.4856405847		2.4178503869		2.4404471195		2.3199312124		2.229544282		2.2446087704		1.8529320722

				Ciężki olej opałowy		539.4000191077		492.9779306392		374.5103659119		300.5968013758		300.0017540843		300.3783662941		299.9264316423		301.0487360275		297.9605159071		296.8080825451		294.1492003439		293.2980567498		291.1513671539		288.3192433362		264.9090283749		255.6067067928

				Gaz ziemny		1068.5726569217		972.7429062769		1234.7807394669		2212.8754256234		2408.1789853826		2537.4548925193		2547.8795184867		2382.8857093723		2523.95711092		2767.5724849527		2866.8851246776		2938.6222184007		2982.4900085985		2980.2002063629		3544.7494411006		4238.99638865

				Pozostałe paliwa gazowe		113.4518008981		120.043947645		112.4486481322		45.9692863526		40.6289252148		40.8172313198		40.9302149828		40.975408448		37.5783663138		37.5783663138		37.5783663138		37.5783663138		37.5783663138		37.5783663138		37.5783663138		37.5783663138

				Paliwo jądrowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4623.9618572657		6935.9390197764

				Biomasa		365.8163752747		1449.149708608		1808.1589758288		2080.4209114359		2084.8574032674		2261.6843680138		2245.1209630266		2431.935683577		2477.505760963		2614.5097506449		2770.7887532244		2923.7460361135		3105.2505245056		3272.820361135		3267.9093379192		3533.3079621668

				Biogaz		13.3753702111		65.9931212382		150.425145696		332.1531384351		354.8816852966		410.5788650043		467.2175752365		524.0370593293		578.9810146174		634.678194325		690.5561478934		743.1462768702		790.0872226999		841.9241272571		1085.0913327601		1255.5723817713

				Biopaliwa		0		0.2201203783		1.5202908188		1.5		2.5		3.5		4.5		5.5		6.5		7.5		8.5		9.5		10.5		1.5		1.5		1.5

				Odpady komunalne		0		8.7656444062		17.3640966848		239.2240756664		245.2498710232		275.3788478074		335.6368013758		341.6625967326		359.7399828031		358.8361134996		373.9006018917		391.9779879622		407.0424763543		419.0940670679		494.4165090284		563.1105760963

				Odpady przemysłowe		12.7304862902		8.4551447406		14.3546383873		11.8		11.7		11.6		11.5		11.4		11.3		11.2		11.1		11		10.9		10.6		8.6		7.4

				Ciepło odpadowe		42.7295309067		14.9039839496		29.3541606955		31		32.5		34		35.5		37		38.5		40		41.5		43		44.5		46		51		53

				Razem		36564.1114932645		37133.757738607		36146.5803748925		29661.1493327842		29722.010846109		30195.6544058684		29857.6685245271		29347.4654118874		28649.8411353576		28674.1751281367		28346.3050507506		28333.3317403465		28025.041731748		27679.4733052648		25638.4971573714		26596.4085056087

				Ciepłownie

				Węgiel kamienny		3041		3341		2386		1848.3524677558		1787.1303869303		1587.0890455718		1392.6140326741		1337.0863284609		1263.8503181427		1108.3546689596		1044.0895614789		917.5403267412		876.7155631986		844.4850902837		562.6285124678		392.0533104041

				Węgiel brunatny		6.9		7.5		7.784752078		8.5795356836		8.5795356836		8.5795356836		8.5795356836		8.5795356836		8.5795356836		8.5795356836		8.5795356836		8.5795356836		8.5795356836		7.5795356836		0		0

				Koks		7.6345418936		1.3112162033		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz koksowniczy		7.5021496131		9.9527085125		9.630266552		7.4945829751		7.185760963		6.2668271711		5.724505589		5.5060705073		5.2123129837		4.5645399828		4.3310404127		3.803783319		3.6757351677		3.5401547721		2.3349957008		1.5591745486

				Gaz wielkopiecowy		0.1194229483		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz rafineryjny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Lekki olej opałowy		25.6759338875		13.4446355212		9.2433361995		12.8274118659		12.3378159931		11.2757695615		10.5150128977		9.987755804		9.3399828031		8.1950816853		7.4267927773		6.5605846948		5.9504729149		5.6115219261		3.7435253654		3.1409458298

				Ciężki olej opałowy		26.0533104041		22.9292060762		6.6876851056		9.8069819433		10.296577816		10.6731900258		11.027205503		11.5243336199		11.9838005159		12.2022355976		12.5411865864		12.9403955288		13.4224591574		13.9497162511		17.0002751505		21.014961307

				Gaz ziemny		293.7876182287		276.1177987962		208.4694754944		153.3866208083		151.0968185727		136.8684092863		130.3906792777		128.9520206363		126.6998796217		117.5858641445		116.1698022356		109.6996044712		110.1214101462		110.9122957868		105.1275322442		108.4040584695

				Pozostałe paliwa gazowe		1.3375370211		1.0986911245		0.3582688449		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678		0.3012897678

				Biomasa		39.7678417885		44.8552593866		35.6835769561		70.7503697334		80.2409974205		104.3818400688		131.859466896		151.7219948409		182.807566638		197.2845399828		236.444677558		272.4714015477		333.0155803955		393.5672914875		411.7651934652		434.5954256234

				Biogaz		0.0238845897		0.3582688449		0.3821534346		0.8016728009		0.8565295995		0.9909582978		1.1276594402		1.2647968919		1.397407635		1.5318363334		1.666701341		1.7936309741		1.9069259431		2.032037621		2.6189371928		3.0304040863

				Biopaliwa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady komunalne		0		0		3.3677271424		5.1330262027		5.0803004933		4.6561162149		4.5958582613		4.3574032674		4.304677558		4.0360935874		3.9683033896		3.9155776802		3.8703842151		3.8176585057		3.674545866		4.0610689234

				Odpady przemysłowe		0.1910767173		2.1018438903		2.197382249		5.293869		5.293869		4.812759		4.812759		4.572757		4.572757		4.331649		4.331649		4.331649		4.331649		4.85646		5.24811		6.135615

				Ciepło odpadowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Razem		3449.9933170918		3720.6696283558		2669.8046240566		2122.7278285366		2068.3998822398		1875.8957406494		1701.5480049904		1663.85428648		1619.0495283495		1466.9673347247		1439.850540231		1341.9377794084		1361.8910055898		1390.6530520854		1114.4429172204		974.2962539598

		2.3.2b)		Wsad paliwowy w pozostałe procesy konwersji - dane szczegółowe [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Wielkie piece

				Węgiel kamienny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel brunatny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel koksujący		0		22.645		190.886		198.2334567151		198.5308069002		198.8286031106		199.1268460152		199.4255362842		199.7246745887		200.0242616005		200.3242979929		200.6247844399		200.9257216166		201.227110199		202.740847932		204.2659728082

				Koks		1400.0815897583		1213.549		1524.792		1657.74177253		1648.6183964812		1639.4639203852		1630.2782714696		1621.0613768134		1611.8131633471		1602.5335578523		1593.2224869615		1583.8798771574		1574.5056547733		1565.0997459924		1541.3046918807		1552.8992084835

				Gaz koksowniczy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz wielkopiecowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz rafineryjny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Lekki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciężki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz ziemny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Pozostałe paliwa gazowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biomasa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biogaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biopaliwa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady komunalne		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady przemysłowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciepło odpadowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gazownie

				Węgiel kamienny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel brunatny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel koksujący		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Koks		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz koksowniczy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz wielkopiecowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz rafineryjny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Lekki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciężki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz ziemny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Pozostałe paliwa gazowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biomasa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biogaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biopaliwa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady komunalne		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady przemysłowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciepło odpadowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Koksownie

				Węgiel kamienny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel brunatny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel koksujący		7943.2127161555		9122.4309974205		9141.8214388077		9137.5667763331		8770.1092241009		8753.4093257222		8736.421781528		8720.0890636817		8697.222295532		8682.6992758941		8668.7060986366		8655.3334143888		8642.1649926909		8629.5039445072		8611.3574650805		8641.9619373464

				Koks		46.0053023789		62.6865386453		55.3850195854		52.9806210444		53.2794749289		53.565041942		53.8384534169		54.1007020741		54.3526637796		54.5951151946		54.8287482143		55.054181871		55.2719722193		55.4826205991		56.4432423644		57.2787296709

				Gaz koksowniczy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz wielkopiecowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz rafineryjny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Lekki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciężki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz ziemny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Pozostałe paliwa gazowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biomasa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biogaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biopaliwa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady komunalne		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady przemysłowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciepło odpadowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Brykietownie

				Węgiel kamienny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel brunatny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel koksujący		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Koks		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz koksowniczy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz wielkopiecowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz rafineryjny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Lekki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciężki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz ziemny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Pozostałe paliwa gazowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biomasa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biogaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biopaliwa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady komunalne		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady przemysłowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciepło odpadowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Rafinerie/Petrochemie

				Ropa naftowa		18432.2599598739		23187.816470813		26537.0822585268		27247.1951353498		27355.1414534636		27390.9293583401		27370.5624814356		27302.7724051691		27226.9511394061		27151.9693191104		27057.9911866535		26977.4444342155		26881.2679066444		26783.9722235244		26860.7207773778		26754.1807992625

				Węgiel kamienny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel brunatny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel koksujący		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Koks		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz koksowniczy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz wielkopiecowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Półprodukty z przerobu ropy naftowej		615.0897105188		1113.5592815515		1015.0717015382		1055.8957338432		1060.3866433395		1062.1361636075		1061.7497195239		1059.5581636598		1057.0490058819		1054.5580386825		1051.3378372531		1048.6127821732		1045.2871800944		1041.9092304401		1046.1388917171		1043.2757884694

				Półprodukty rafineryjne nie z przerobu ropy naftowej		161.2788764689		99.8393044807		67.199531862		69.9006928522		70.197992742		70.3138116387		70.2882288957		70.1431470771		69.9770398929		69.8121369318		69.5989583917		69.4185587253		69.1984026227		68.9747810911		69.254786251		69.0652477442

				Gaz rafineryjny		93.4006878762		109.9527085125		66.2080825451		69.9376897451		69.7978143656		69.6582187369		69.5189022994		69.3798644948		69.2411047658		69.1026225563		68.9644173112		68.8264884766		68.6888354996		68.5514578286		67.86867983		67.1927023548

				Lekki olej opałowy		16.432597688		23.7866628451		111.9470717493		8.9282157121		8.9103592807		8.8925385622		8.874753485		8.8570039781		8.8392899701		8.8216113902		8.8039681674		8.7863602311		8.7687875106		8.7512499356		8.6640867868		8.57779179

				Ciężki olej opałowy		0		28.6615075953		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				LPG		23.724562912		21.9738224897		69.2175408426		55.4646381816		55.9471783438		56.4082650487		56.8497249873		57.2731610413		57.6799874155		58.0714581348		58.4486903579		58.8126835966		59.1643356762		59.5044560783		61.0555103111		62.4045179746

				Nafta		144.549536639		264.8323301806		375.1791344225		386.4784190966		393.3616034462		399.9387653896		406.2359617231		412.2760567223		418.0792232792		423.6633494102		429.0443708		434.236544965		439.252678918		444.1043194903		466.2293011136		485.4721935494

				Pozostałe produkty naftowe		30.7251361422		40.8426483233		201.5108913729		217.4456137294		221.3183221948		225.0188522754		228.5618643916		231.9602227454		235.2252772768		238.3670923787		241.3946339976		244.3159238862		247.1381676961		249.8678620587		262.3161126468		273.1428039933

				Gaz ziemny		204.4049632177		308.1407996561		637.6255588994		649.1877169939		649.5345120662		645.6478811095		641.7414133136		635.6571461298		629.7514569836		623.3995421956		616.2612185228		609.4805916873		602.3422758665		595.5010769359		571.0528593772		545.018157775

				Pozostałe paliwa gazowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biomasa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biogaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biopaliwa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady komunalne		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady przemysłowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciepło odpadowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Pozostałe sektory przemian energetycznych

				Węgiel kamienny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel brunatny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Węgiel koksujący		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Koks		129.5		137.9		150.5756186109		150		150		150		150		150		150		150		150		150		150		150		150		150

				Gaz koksowniczy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz wielkopiecowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz rafineryjny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Lekki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciężki olej opałowy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz ziemny		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Pozostałe paliwa gazowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biomasa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biogaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biopaliwa		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady komunalne		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Odpady przemysłowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Ciepło odpadowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





		2.		Bilanse energetyczne i wskaźniki

		2.4		Zużycie energii

		2.4.1		Zużycie energii pierwotnej i końcowej ogółem [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Zużycie energii pierwotnej*		92560		101558		95739		101912.748343677		99006.6895996579		96213.1572905005		94205.6774811186		93301.7390943367

				Zużycie energii pierwotnej		87952.4134040317		96589.1465558422		90104.3469666571		96422.6019344152		93509.4186790119		90682.2438740466		88613.0141083182		87647.0364505559

				Finalne zuzycie energii*		62079.5377836295		70199.0435750454		66409.4994315468		75210.6457093142		73179.6438137834		71039.8658001326		70821.2714377711		70766.6106768543

				Finalne zużycie energii		57471.9511876612		65230.1901308875		60774.8463982039		69720.4993000524		67682.3728931374		65508.9523836787		65228.6080649706		65111.9080330735

				*łącznie ze zużyciem nieenergetycznym

		2.4.2		Zużycie energii finalnej w podziale na sektory [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Przemysł		14615.6086032292		13498.2632798318		14095.6202111398		15315.7683244906		14902.2794467375		14762.9479651106		14663.9517058283		14596.1751679457

				Transport		12221.2270546718		17187.3182955957		16558.5264703169		22546.2885170481		22074.659815889		21048.682722362		20827.1447022194		20492.3633742329

				w tym:   pasażerski		b.d.		b.d.		8985.472		10118.329481894		9434.0201562363		8598.4900466542		8745.1152712459		8956.8578901713

				towarowy		b.d.		b.d.		7493.5724134073		12346.1885382424		12556.598456214		12363.774722578		11995.4174451694		11448.6400744527

				pojazdy spec. przezn.		b.d.		b.d.		79.4820569096		81.7704969117		84.0412034386		86.4179531299		86.6119858041		86.8654096088

				Gospodarstwa domowe		19466.8842552785		21981.3829655106		18948.287952613		19771.7449974077		18505.8445797832		17512.7697584364		17505.2602004847		17657.2129633565

				Usługi		6730.1619136333		8832.9167383204		7842.255063533		8343.232978847		8586.3184790983		8699.6390718692		8853.4223397459		9078.72293517

				Rolnictwo		4438.0693608484		3730.3088516289		3330.1921515238		3743.464482259		3613.2705716294		3484.9128659004		3378.8291166923		3287.4335923684

				RAZEM		57471.9511876612		65230.1901308875		60774.8818491264		69720.4993000524		67682.3728931374		65508.9523836787		65228.6080649706		65111.9080330735

		2.4.3		Zużycie energii finalnej w podziale na paliwa i nośniki [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		9028.3748925194		10205.5030094583		10990.4230438521		12151.813026663		13040.8672333486		14201.8230259553		15349.1942501335		16520.2456242628

				Ciepło sieciowe		6633.6581637527		6546.9093340976		5462.2623483329		5747.7991766882		5435.6859187354		5089.7736434738		5079.5134555571		5132.4837570671

				Węgiel		12340.1384828509		13733.3077768224		11217.5631030859		9917.4333545811		7116.7651401984		4899.4366506112		3734.8137689165		2842.0975824638

				Produkty naftowe		17563.4518008981		20212.6516671444		18645.5384064202		23821.59735435		22602.1844941996		20910.8504169902		20062.6854657576		19124.3331038818

				Gaz ziemny		7917.067927773		8884.0498710232		8486.9706697239		10143.6278934879		10352.6705321501		10327.3101665977		10277.2553157349		10108.0416674202

				Biogaz		39.8872647368		48.2229865291		78.0309544282		97.2009401399		130.7401498612		165.1748165428		200.6396050121		237.2946521202

				Biomasa stała		3755.3979172638		4305.5794401452		4638.6500429923		5294.8588139208		5915.753238381		6439.333295551		6681.4872073406		7036.1176728058

				Biopaliwa		46.0813586749		867.4248208656		653.4277730009		1490.4430347121		1531.2325172838		1412.5916520101		1363.8382858443		1316.7675649844

				Odpady komunalne i przemysłowe		136.3810069743		378.1647081303		486.3618993026		785.3856941441		871.2655608478		890.9079504877		904.8317556034		918.6360151517

				Kolektory słoneczne, pompy ciepła, geotermalne		11.5123722174		48.3765166714		115.6181570651		270.3400113654		685.2081081314		1171.7507654589		1574.3489550708		1875.8903929157

				RAZEM		57471.9511876612		65230.1901308875		60774.8463982039		69720.4993000524		67682.3728931374		65508.9523836787		65228.6080649706		65111.9080330735

				Porównanie zużycia energii pierwotnej i finalnej (bez zużycia nieenergetycznego) - scenariusz PEK vs ODN [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Zużycie energii pierwotnej (PEK)		87952.4134040317		96589.1465558422		90104.3469666571		96422.6019344152		93509.4186790119		90682.2438740466		88613.0141083182		87647.0364505559

				Zużycie energii pierwotnej (ODN)		87659.4		95727.1		90005.6		98942.9499594795		102216.645694088		104778.354217095		103198.84145061		102680.088985785

				Oszczędność energii pierwotnej		-		-		-		2520.3480250644		8707.2270150761		14096.110343048		14585.8273422915		15033.0525352294

				Finalne zużycie energii (PEK)		58475		66288		62304		69720.4993000524		67682.3728931374		65508.9523836787		65228.6080649706		65111.9080330735

				Finalne zużycie energii (ODN)		58475		66288		62304		72117		75078		77327		78300		78784

				Oszczędność energii finalnej		-		-		-		2396.5006999476		7395.6271068626		11818.0476163213		13071.3919350294		13672.0919669265

		2.4.4		Zużycie nieenergetyczne [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Zużycie nieenergetyczne ogółem		4607.5865959683		4968.8534441578		5634.6530333429		5490.1464092618		5497.270920646		5530.9134164539		5592.6633728005		5654.7026437808

		2.4.5		Energochłonność pierwotna PKB [toe/MEUR'2016]

						2005		2010		2015		2020		2025		2030		2035		2040

				Ogółem kraj		291.9781710356		253.8226605417		207.0614442979		181.0182356777		150.5235244778		127.2880707845		110.6961719557		99.0075037921

		2.4.6		Energochłonność finalna PKB  [toe/MEUR'2016]

						2005		2010		2015		2020		2025		2030		2035		2040

				Ogółem kraj		195.8283264996		175.4476063698		143.6284781269		133.5897482086		111.2577135083		93.9843127608		83.2183776054		75.0942645116

				Przemysł		225.0779086439		155.5979761849		138.9153616775		132.3284016783		113.5190808747		99.806591041		91.6036584834		85.4503373172

				Transport		677.2300277341		930.3414763845		644.0336577891		726.5659666081		654.4139599087		580.7677756503		538.2299012844		500.8599140374

				w tym:   pasażerski		b.d		b.d		346.8584420949		324.2378825531		278.0485406826		235.7772568437		224.5619308026		217.4828669774

				towarowy		b.d		b.d		289.267926386		395.6287484416		370.0801799093		339.0242789729		308.0249966661		277.9862198234

				Usługi		40.5785892113		42.800821128		34.3822986618		29.7530879293		25.5818827612		22.2561996241		19.7204132508		17.9073731755

				Rolnictwo		430.9642028402		363.34413064		349.1938754639		384.524820217		363.606872252		343.5916693846		326.4159203861		311.2039070363

				Gospodarstwa domowe [toe/gosp.dom.]		1523.7072836004		1631.7558433309		1357.1327856047		1341.1847101755		1198.3322268849		1091.5463574194		1058.9994071679		1043.4471671999

		2.4.7		Zużycie finalne paliw i nośników energii w podziale na sektory [ktoe]

				Przemysł

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		3517.28288908		3564.2304385211		4254.6861564918		4788.141986229		4836.2317511123		5083.708055492		5344.9356768215		5603.6208248961

				Ciepło sieciowe		1135.8555460017		669.8910862711		660.8865959683		677.5365779262		660.7231912096		648.3130208715		638.8156589107		631.0325225356

				Węgiel kamienny		3314.4046527181		2993.296097258		2494.6645409382		1932.3490600197		1371.0124571115		968.1540909244		717.3420081256		506.5012026396

				Koks		485.183003726		174.0333906563		442.0170058278		453.7672550191		367.0923965208		309.1830441676		270.9795655978		244.1093554514

				Gaz koksowniczy		350.1074806535		254.105760963		192.7343078246		158.0971245454		114.773037807		88.2292901212		70.6819153438		56.6679270678

				Gaz wielkopiecowy		451.7770134709		288.2392280501		244.2915830706		216.1332621641		172.3569483272		129.7065866676		94.587226816		67.918936177

				Węgiel brunatny		3.2594105283		9.1104423426		18.0673067737		23.1198051017		20.891276098		19.1668828363		17.8325802016		16.800122258

				Gaz rafineryjny		436.263972485		410.2536543422		184.4368013758		192		192		192		192		192

				Olej napędowy, benzyna		9.1310786281		9.6732588134		4.6432119996		4.8858		4.8858		4.8858		4.8858		4.8858

				Ciężki olej opałowy		386.9399063724		165.2813604662		77.3860705073		86.6875030109		60.7364950661		43.187433795		33.4753237845		25.9574694525

				Lekki olej opałowy		537.1405369256		437.467755804		260.8674882966		276.1423354691		228.0532281044		192.7203700401		170.0961675438		152.6931266154

				LPG		91.5090283749		64.8227763447		68.1188497182		45.0517519996		38.2994432577		34.3641141247		33.2864574943		32.7136046669

				Pozostałe produkty naftowe		171.5510652527		42.8011846756		21.4005923378		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824

				Gaz ziemny		2794.5399828031		3089.2949269131		3229.7936371453		3778.9422112005		3724.1361319461		3590.501608223		3505.3942762999		3332.6399383962

				Pozostałe paliwa gazowe		46.0017196905		27.3956243432		49.8232540365		41.8791096358		38.8965231114		38.3534978312		37.8367779753		37.3712064078

				Biogaz		1.6241520971		3.5826884494		12.4438712143		22.635746908		34.0955359131		45.7961191393		57.8040235902		70.2041564539

				Odpady komunalne		17.1252507882		107.7672685583		95.8010891373		203.7571219303		217.3192377627		232.2450766685		248.7518443776		267.0913418617

				Odpady przemysłowe		118.7302952135		269.7764402408		385.903315181		566.2197564045		632.3778721801		631.1564323091		626.1564323091		621.1564323091

				Biomasa stała		747.1816184198		917.2398968186		1397.6545332951		1838.9416290445		2178.9178333271		2501.7962540169		2589.6096827543		2723.3309128743

				RAZEM		14615.6086032292		13498.2632798318		14095.6202111398		15315.7683244906		14902.2794467375		14762.9479651106		14663.9517058283		14596.1751679457

				Gospodarstwa domowe

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		2171.3671539123		2460.4471195185		2431.6423043852		2587.3873562379		2767.5127253643		2950.2404065586		3176.6086031974		3405.6024983419

				Ciepło sieciowe		4538.0720359224		4657.4949842362		3881.2458201968		4036.0714604504		3759.0084463716		3512.1951035409		3538.3880806877		3553.7263354162

				Węgiel kamienny		5971.0062816471		7637.1691984332		6038.9079965606		5679.3773395684		3948.4215845853		2540.9891826899		1853.2707024323		1310.6856489054

				Koks		70.0275867011		152.885449508		98.2014903984		86.966818235		68.4770704028		54.1086185347		48.2332886213		45.1502337765

				Węgiel brunatny		47.9125824018		96.3653386835		74.152097067		48.0902308613		15.7302360853		7.152240816		4.5787890889		3.4826189812

				Lekki olej opałowy		462.1668099742		108.5912869017		76.0007643069		77.5853284241		77.3742542338		75.0745581227		73.9599015165		72.0091336475

				LPG		564.870545524		593.2932072227		510.8913728862		532.3236409525		509.5636809186		485.9423094874		466.8467811452		450.1092449629

				Gaz ziemny		3227.0636285469		3545.1203783319		3157.5881341359		3804.4382264721		3944.5281950817		3911.9934912734		3891.4586257798		3903.8019116984

				Biogaz		0		0		0		0		0		0		0		0

				Biomasa stała		2405.1781790389		2692.8919461164		2588.9700964937		2712.3680362157		2839.5414557998		2963.4921881944		3080.7741394118		3287.7308394882

				Kolektory słoneczne, pompy ciepła, geotermalne		9.2194516098		37.1240565587		90.6878761823		207.1365599902		575.68693094		1011.5816592184		1371.1412886038		1624.9144981382

				RAZEM		19466.8842552785		21981.3829655106		18948.287952613		19771.7449974077		18505.8445797832		17512.7697584364		17505.2602004847		17657.2129633565

				Transport

						2005		2010		2015		2020		2025		2030		2035		2040

				Benzyna		4173.0963982039		4243.3361994841		3654.1989108627		4139.7051244836		4009.8530079819		3800.8469623058		3967.4362157792		4007.3531322313

				Olej napędowy		5670.2732397057		9740.1213337155		9817.4500812076		14165.7541088361		13512.6560330254		12467.1736416875		11711.9282341709		10935.8592426824

				LPG		1749.9689500334		1823.8272666476		1790.866532913		1876.0881050458		1693.8286879764		1450.1820685631		1327.584797856		1240.8384471429

				CNG		2		10		16		62.7583422491		159.6855926163		313.0443505124		461.1632474932		556.1773187491

				Energia elektryczna		342.9922613929		287.0163370593		267.1539122958		355.1023511533		626.6262432402		1004.2779327993		1356.1106165367		1768.8736363167

				Paliwa lotnicze		3.1742619662		4.2036877806		18.5822107576		32.6181624599		37.9658400445		42.7774687791		47.5919197558		51.8789019592

				Gaz ziemny (transport rur.)		233.6405846948		211.388650043		340.8115983567		423.8192881082		502.8118937205		557.7886457047		591.4913847834		614.6151301669

				Bioetanol		34.1788478074		169.6331327028		153.4823731728		229.4569980651		268.6570375994		247.8413201673		239.2874690838		231.0288406383

				Biodiesel		11.9025108675		697.7916881628		499.945399828		1260.986036647		1262.5754796844		1164.7503318428		1124.5508167605		1085.7387243461

				RAZEM		12221.2270546718		17187.3182955957		16558.4910193943		22546.2885170481		22074.659815889		21048.682722362		20827.1447022194		20492.3633742329

				Transport pasażerski

						2005		2010		2015		2020		2025		2030		2035		2040

				Benzyna		b.d.		b.d.		3248.8		3757.8335077018		3680.9740713938		3521.1653443104		3709.9983094665		3764.7773029809

				Olej napędowy		b.d.		b.d.		3885		4022.2549189697		3235.5523444542		2424.0358558729		2053.7519496473		1805.0779695911

				LPG		b.d.		b.d.		1401.58		1548.9500413844		1334.3272003285		1114.0248104412		1040.5409931901		1006.9787837535

				CNG		b.d.		b.d.		14		56.1757360021		143.8841599911		281.7398403399		422.3370634376		514.3060216557

				Energia elektryczna		b.d.		b.d.		91		134.40364822		323.9453325012		591.0649783787		869.5150517031		1233.921272241

				Paliwa lotnicze		b.d.		b.d.		13.77		27.4216977952		32.0410686004		36.1054435725		40.3737933512		44.2032304862

				Gaz ziemny (transport rur.)		b.d.		b.d.		0		0		0		0		0		0

				Bioetanol		b.d.		b.d.		131.97		208.3014056492		249.1405938832		229.8370228713		221.9045616263		214.2458767322

				Biodiesel		b.d.		b.d.		199.352		362.9885261716		434.155385084		400.5167508673		386.6935488239		373.3474327309

				RAZEM		b.d.		b.d.		8985.472		10118.329481894		9434.0201562363		8598.4900466542		8745.1152712459		8956.8578901713

				Transport towarowy

						2005		2010		2015		2020		2025		2030		2035		2040

				Benzyna		b.d.		b.d.		393.3194849972		371.1690705635		319.3958845938		270.9843779079		248.8405858103		234.1148273072

				Olej napędowy		b.d.		b.d.		5876.37		10084.062632074		10213.3639129163		9975.6966970975		9590.5798748423		9063.0349031032

				LPG		b.d.		b.d.		383.171303624		321.8963697582		355.0986501518		332.3387972389		283.2253437829		230.0412025064

				CNG		b.d.		b.d.		2		6.0621304651		14.8003664156		29.8383020876		37.0489516935		39.6878395629

				Energia elektryczna		b.d.		b.d.		176.1809632969		220.6987029333		302.680910739		413.2129544206		486.5955648335		534.9523640757

				Paliwa lotnicze		b.d.		b.d.		4.8136397502		5.1964646647		5.9247714441		6.6720252066		7.2181264046		7.675671473

				Gaz ziemny (transport rur.)		b.d.		b.d.		340.8115983567		423.8192881082		502.8118937205		557.7886457047		591.4913847834		614.6151301669

				Bioetanol		b.d.		b.d.		20.8754233823		20.5743652489		18.9802503982		17.5096485759		16.9053307553		16.3218700084

				Biodiesel		b.d.		b.d.		296.03		892.7095144266		823.5418158347		759.7332743383		733.5122822636		708.196266249

				RAZEM		b.d.		b.d.		7493.5724134073		12346.1885382424		12556.598456214		12363.774722578		11995.4174451694		11448.6400744527

				Pojazdy specjalnego przeznaczenia

						2005		2010		2015		2020		2025		2030		2035		2040

				Benzyna		b.d.		b.d.		12.0825955973		10.7025462182		9.4830519942		8.6972400875		8.5973205024		8.4610019432

				Olej napędowy		b.d.		b.d.		56.0773495084		59.4365577924		63.7397756549		67.4410887172		67.5964096813		67.7463699881

				LPG		b.d.		b.d.		6.1176268367		5.2416939033		4.4028374961		3.818460883		3.818460883		3.818460883

				CNG		b.d.		b.d.		0		0.5204757818		1.0010662096		1.4662080848		1.7772323622		2.1834575305

				Energia elektryczna		b.d.		b.d.		0		0		0		0		0		0

				Paliwa lotnicze		b.d.		b.d.		0		0		0		0		0		0

				Gaz ziemny		b.d.		b.d.		0		0		0		0		0		0

				Bioetanol		b.d.		b.d.		0.6412835068		0.5812271671		0.536193318		0.4946487202		0.4775767021		0.4610938978

				Biodiesel		b.d.		b.d.		4.5632014604		5.2879960488		4.8782787657		4.5003066372		4.3449856731		4.1950253663

				RAZEM		b.d.		b.d.		79.4820569096		81.7704969117		84.0412034386		86.4179531299		86.6119858041		86.8654096088

				Usługi

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		2868.1857265692		3754.8581255374		3907.3619948409		4279.5550688025		4670.6657509532		5025.5213487028		5335.4432517933		5608.2223320331

				Ciepło sieciowe		940.0735645362		1193.2502149613		898.8726473679		1015.0216560762		995.6459652533		909.4408897945		882.6687253925		926.9237078549

				Węgiel kamienny		606.7774195089		824.1024171205		619.9945543136		438.7861865718		351.1716235669		224.194117692		174.799285031		154.7190894333

				Koks		62.6913633324		49.4040317187		18.985621477		8.7731505392		7.7955206108		7.6312197157		7.8682877164		8.1741069063

				Węgiel brunatny		0		35.2410432789		7.8054839018		3.0260723645		1.2180916851		0.4771406481		0.1988613165		0.0932465407

				Lekki olej opałowy		316.3275054935		654.6503296073		348.1656635139		174.5621815618		134.3038594923		119.1923976533		113.1333288428		109.4995246446

				LPG		112.9741091048		81.303143212		71.4149230916		40.9922716376		31.6727541755		28.3968929566		27.5804871331		27.4484283664

				Pozostałe produkty naftowe		0		0		0		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588

				Gaz ziemny		1633.9423903697		1992.7558039553		1715.4557179708		2032.7017498998		1974.1654493031		1904.2210951968		1780.6157705269		1657.4406949571

				Biogaz		38.2631126397		43.7087990828		56.3915161938		60.433306034		66.7232530661		73.6678628373		81.3352731714		89.8007137316

				Biomasa stała		148.1083404987		191.7693704022		168.2191649947		211.4806103147		224.2959875067		223.6978087839		222.4605574268		221.518247718

				Odpady komunalne		0.5254609726		0.6209993312		4.6574949842		15.4088158093		21.568450905		27.50644151		29.9234789167		30.3882409808

				Kolektory słoneczne, pompy ciepła, geotermalne		2.2929206076		11.2524601127		24.9302808828		62.3742621767		106.9741255216		155.5742093194		197.2773854196		244.3769549443

				RAZEM		6730.1619136333		8832.9167383204		7842.255063533		8343.232978847		8586.3184790983		8699.6390718692		8853.4223397459		9078.72293517

				Rolnictwo

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		128.5468615649		138.950988822		129.5786758383		141.6262642403		139.8307626785		138.0752824026		136.0961017846		133.9263326751

				Ciepło sieciowe		19.6570172924		26.273048629		21.2572847998		19.1694822354		20.3083159009		19.8246292669		19.6409905662		20.8011912604

				Węgiel kamienny		852.0445208751		1130.1078389223		869.9351533391		811.5645992047		628.2148991272		504.1628709709		430.3102771756		385.1024678862

				Koks		26.6771758861		22.0315276584		5.8920894239		3.9985453899		3.6908140896		3.4978415814		3.363198631		3.258994447

				Węgiel brunatny + Brykiety WB		52.2682717111		39.8203878857		42.0906181332		11.5047953605		7.0226610694		4.4300254143		2.9310048433		2.0624255854

				Olej napędowy		2618.9452565205		1755.0420368778		1667.9086653291		2098.4323080723		2000.1337382835		1905.7995222616		1826.3880820794		1757.0787440176

				Ciężki olej opałowy		173.6887360275		21.9738224897		9.5538358651		11.5765812461		6.6637433154		3.8268220358		2.1938213459		1.2558613766

				Lekki olej opałowy		6.3485239324		1.0748065348		1.0270373555		0.85131		0.85131		0.85131		0.85131		0.85131

				LPG		79.0818763734		54.9345562243		62.6253940957		56.7429062096		53.7446833831		54.0308102363		53.8489023691		52.3031971744

				Gaz ziemny		25.8813413586		35.4901117799		27.3215821152		40.9680755582		47.3432694824		49.7609756875		47.1320108517		43.3666734525

				Biogaz		0		0.9314989968		9.1955670202		14.1318871978		29.921360882		45.7108345662		61.5003082505		77.2897819347

				Biomasa stała		454.9297793064		503.6782268081		483.8062482087		532.0685383459		672.9979617476		750.3470445558		788.6428277477		803.5376727254

				Odpady komunalne		0		0		0		0		0		0		0		0

				Kolektory słoneczne, pompy ciepła, geotermalne		0		0		0		0.8291891985		2.5470516697		4.5948969211		5.9302810474		6.5989398332

				RAZEM		4438.0693608484		3730.3088516289		3330.1921515238		3743.464482259		3613.2705716294		3484.9128659004		3378.8291166923		3287.4335923684

		2.4.8		Zużycie nieenergetyczne w podziale na sektory [ktoe]																				Zużycie nieenergetyczne w podziale na paliwa [ktoe]

				Przemysł

						2005		2010		2015		2020		2025		2030		2035		2040						2005		2010		2015		2020		2025		2030		2035		2040

				Węgiel kamienny		52.3398777109		53.909429636		69.9893952422		85.1474621591		84.9648445478		84.8797783572		84.7921705884		84.7533831303				Węgiel kamienny		52.3398777109		53.909429636		101.5893952422		117.7069066201		118.5128642823		119.4463886522		120.4082980601		121.4508933939

				Koks		38.6819050349		0.6676220503		0		0		0		0		0		0				Koks		38.6819050349		0.6676220503		0		0		0		0		0		0

				Torf		89.6975733257		29.7305818286		0		0		0		0		0		0				Torf		89.6975733257		29.7305818286		0		0		0		0		0		0

				Nafta		671.7301996752		985.764784561		1047.7691793255		984.3429490586		924.52190172		883.6361663709		872.254836651		855.9544958286				Nafta		671.7301996752		985.764784561		1047.7691793255		984.3429490586		924.52190172		883.6361663709		872.254836651		855.9544958286

				LPG		73.4331709181		81.303143212		143.9285373077		91.4687086052		77.759475705		69.769565041		67.5815955186		66.4185306873				LPG		73.4331709181		81.303143212		143.9285373077		91.4687086052		77.759475705		69.769565041		67.5815955186		66.4185306873

				Pozostałe produkty naftowe		1404.7148179994		1853.6352345467		1873.1533390656		1788.3608699421		1834.5763325497		1880.9063032267		1924.4341534995		1970.9419943405				Pozostałe produkty naft.		1664.4209802236		2156.0419413395		2221.8474347951		2145.7330616276		2200.8551231356		2256.3327809401		2309.2562838492		2365.4148222459

				Gaz ziemny		2017.28288908		1661.4359415305		2119.5184866724		2150.8947833503		2175.6215558031		2201.7285154497		2223.1623587215		2245.4639016251				Gaz ziemny		2017.28288908		1661.4359415305		2119.5184866724		2150.8947833503		2175.6215558031		2201.7285154497		2223.1623587215		2245.4639016251

				RAZEM		4347.8804337441		4666.446737365		5254.3589376134		5100.2147731152		5097.4441103257		5120.9203284456		5172.2251149791		5223.5323056118				RAZEM		4607.5865959683		4968.8534441578		5634.6530333429		5490.1464092618		5497.270920646		5530.9134164539		5592.6633728005		5654.7026437808

				Transport

						2005		2010		2015		2020		2025		2030		2035		2040

				Pozostałe produkty naftowe     (oleje smarowe)		156.5061622241		129.4067067928		125.3940957294		127.2923199088		129.2131954368		131.1630574958		133.1423435006		135.1514974664

				RAZEM		156.5061622241		129.4067067928		125.3940957294		127.2923199088		129.2131954368		131.1630574958		133.1423435006		135.1514974664

				Pozostałe sektory

						2005		2010		2015		2020		2025		2030		2035		2040

				Węgiel kamienny		0		0		31.6		32.559444461		33.5480197345		34.566610295		35.6161274717		36.6975102636

				Pozostałe produkty naftowe		103.2		173		223.3		230.0798717767		237.0655951491		244.2634202175		251.6797868491		259.321330439

				RAZEM		103.2		173		254.9		262.6393162377		270.6136148836		278.8300305125		287.2959143207		296.0188407026

		2.4.8		Zużycie energii w sektorze energii [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Energia elektryczna		2061.4789337919		2143.9380911436		2180.309544282		2176.1604179983		2176.3690300006		2157.164762626		2024.4543511369		1932.5691738855

				Ciepło sieciowe		698.3137479698		738.1293589376		625.1313652431		624.0464316423		611.6182287188		600.1692175408		589.0214961307		587.5150472915

				Węgiel kamienny		314.2034728193		64.5017196905		49.5500143308		43.822034696		40.791592114		38.1892479558		35.9545264807		34.035495112

				Węgiel koksujący		60.6136906468		0.7043804337		45.1552498328		60		60		60		60		60

				Węgiel brunatny		3.940861756		25.6841501863		1.9513709754		9		9		9		9		9

				Koks		0.6134040317		0		0		0.05		0.05		0.05		0.05		0.05

				Gaz rafineryjny		243.5511607911		487.1023215821		442.1754084265		559.127686806		594.1730609239		623.034960384		647.5716226113		668.9120404255

				LPG		0		0		15.3816757428		3		3		3		3		3

				Benzyna		0		0		0		0		0		0		0		0

				Olej napędowy		38.0003821534		41.3681092959		45.1896436419		46.4021378435		45.2868197096		44.3926558979		43.6493749573		43.0152710573

				Lekki olej opałowy

				Ciężki olej opałowy		654.2275723703		771.9499379001		537.8809592051		529.9223062561		511.896652191		497.0514799415		484.4310015943		473.4545175702

				Pozostałe produkty naftowe		9.6016050444		11.4646030381		17.9641492309		25.013701339		27.1776341232		28.9597583558		30.4748138844		31.7925121798

				Gaz ziemny		587.2742906277		708.9853826311		1195.3353396389		1210.1135419428		1266.1774269051		1308.6225352092		1342.8048060579		1371.4296146779

				Gaz koksowniczy		853.1384350817		1042.9707652623		1012.3387790198		1054.4218072263		1072.7259635079		1088.8602661833		1107.7475590324		1130.4792422558

				Odpady przemysłowe		6.8071080539		0.0477691793		0.0477691793		0.1		0.1		0.1		0.1		0.1

				RAZEM		5531.7646651381		6036.8465892806		6168.4112687494		6341.1800657505		6418.3664081941		6458.5948840943		6378.2595518858		6345.3529144554

		2.4.8		Zużycie energii w sektorze przemian energetycznych [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Ropa naftowa		18432.2599598739		23187.816470813		26537.0822585268		27247.1951353498		27226.9511394061		26783.9722235244		26860.7207773778		26754.1807992625

				Węgiel		49238.559955097		48972.161115697		46348.5664016433		42151.7869086519		40196.9004498698		37192.3520111515		29396.8254390032		25477.1799841646

				Produkty naftowe		1701.8613929493		2302.119614025		2326.7473488106		2229.591943831		2277.1125226352		2290.8141342228		2308.5032190434		2325.6675824192

				Gaz		1682.9545762874		1678.1441434986		2193.6826908379		3061.720339546		3506.5942085081		4295.0607330176		5846.0642437478		6949.165672842

				OZE, odpady		480.5345657782		1656.0030954428		2503.7081478934		3227.819831976		4112.9039565525		5412.6396556967		5748.2516188541		5861.7134336675

				Paliwo jądrowe		0		0		0		0		0		0		4623.9618572657		6935.9390197764

				RAZEM		71536.1704499857		77796.2444394764		79909.7868477119		77918.1141593547		77320.4622769717		75974.838757613		74784.3271552919		74303.8464921323

				Zestawienie wyników prognoz z projekcjami PRIMES Baseline 2007

						2005		2010		2015		2020		2025		2030		2035		2040

				Zużycie energii pierwotnej (prognoza PEK)		87952.4134040317		96589.1465558422		90104.3469666571		96422.6019344152		93509.4186790119		90682.2438740466		88613.0141083182		87647.0364505559

				Finalne zużycie energii (prognoza PEK)		57471.9511876612		65230.1901308875		60774.8463982039		69720.4993000524		67682.3728931374		65508.9523836787		65228.6080649706		65111.9080330735

				Zużycie energii pierwotnej (PRIMES_2007)		89581		95611		104804		109829		115057		118583		119773.942231311		119826

				Finalne zużycie energii (PRIMES_2007)		57169		63712		71246		77448		82174		85467		86117		86767

				Cel na 2020 r. (pierwotna)								96400

				Cel na 2020 r. (finalna)								71600

				PRIMES 2007		1		2		3		4		5		6		7		8

						2005		2010		2015		2020		2025		2030		2035		2040

				Gross Inland Consumption		93935		100775		111092		117108		123267		127548

				Primary energy consumption		89581		95611		104804		109829		115057		118583		119773.942231311		119826

				Final energy demand		57169		63712		71246		77448		82174		85467		86117		86767

				Non-energy Uses		4354		5164		6288		7279		8210		8965

				Redukcja energii pierwotnej								0.1220661034		0.1872774479		0.2352846203		0.2601645027		0.2685474233

				Redukcja energii finalnej								0.0997766334		0.1763529475		0.2335175871		0.2425582862		0.2495775118

				Zużycie energii elektrycznej ogółem [ktoe]

						2005		2010		2015		2020		2025		2030		2035		2040

				Finalne zużycie		9028.3748925194		10205.5030094583		10990.4230438521		12151.813026663		13040.8672333486		14201.8230259553		15349.1942501335		16520.2456242628

				Zużycie w sektorze energii		2061.4789337919		2143.9380911436		2180.309544282		2176.1604179983		2176.3690300006		2157.164762626		2024.4543511369		1932.5691738855

				Straty przesyłu i dystrybucji		1442.3272570937		1090.3067927773		983.1985382631		930.2151300671		938.7908906208		938.2700517524		915.1580782597		959.0213912915

				RAZEM		12532.181083405		13439.7478933792		14153.9311263972		15258.1885747284		16156.0271539699		17297.2578403337		18288.80667953		19411.8361894398

				Zużycie energii elektrycznej ogółem [TWh]

						2005		2010		2015		2020		2025		2030		2035		2040

				Zużycie finalne energii elektrycznej		105000		118690		127818.62		141325.585500091		151665.285923844		165167.201791861		178511.129129052		192130.456610176

				Zużycie w sektorze energii		23975		24934		25357		25308.7456613205		25311.1718189067		25087.8261893398		23544.4041037219		22475.7794922879

				Straty przesyłu i dystrybucji		16774.266		12680.268		11434.599		10818.40196268		10918.13805792		10912.08070188		10643.28845016		11153.41878072

				RAZEM		145749.266		156304.268		164610.219		177452.733124091		187894.59580067		201167.108683081		212698.821682934		225759.654883184



Skwierz:
Wartość ekstrapolowana E&Y

Skwierz:
Wartość ekstrapolowana E&Y



		



Cel w zakresie oszczędnosci energii pierwotnej na 2020 r. - 96,4 Mtoe

Cel w zakresie oszczędnosci energii finalnej na 2020 r. - 71,6 Mtoe

Zużycie energii pierwotnej (prognoza PEK)

Finalne zużycie energii (prognoza PEK)

Zużycie energii pierwotnej (PRIMES_2007)

Finalne zużycie energii (PRIMES_2007)

[ktoe]



		



Zużycie energii pierwotnej*

Finalne zuzycie energii*

Finalne zużycie energii

[ktoe]



		



Przemysł

Transport

Gospodarstwa domowe

Usługi

Rolnictwo

[ktoe]

Zużycie energii finalnej w podziale na sektory



		



Energia elektryczna

Ciepło sieciowe

Węgiel

Produkty naftowe

Gaz ziemny

Biogaz

Biomasa stała

Biopaliwa

Odpady komunalne i przemysłowe

Kolektory słoneczne, pompy ciepła, geotermalne

[ktoe]

Zużycie energii finalnej w podziale na paliwa i nośniki



		



Zużycie energii pierwotnej (PEK)

Zużycie energii pierwotnej (ODN)

[ktoe]



		



Finalne zużycie energii (PEK)

Finalne zużycie energii (ODN)

[ktoe]



		2005

		2010

		2015

		2020

		2025

		2030

		2035

		2040



RAZEM

Zapotrzebowanie na e.e. brutto [GWh]



		2.		Bilanse energetyczne i wskaźniki

		2.4		Zużycie energii

		2.4.1		Zużycie energii pierwotnej i końcowej ogółem [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Zużycie energii pierwotnej*		92560		101558		95739		101912.748343677		101134.819259437		100962.071389503		100225.617161936		100103.671722115		99006.6895996579		98484.3587935158		97726.2244385728		97317.5942768761		96752.5858712389		96213.1572905005		94205.6774811186		93301.7390943367

				Zużycie energii pierwotnej		87952.4134040317		96589.1465558422		90104.3469666571		96422.6019344152		95666.0336001598		95482.966600281		94742.6850809023		94613.2094826316		93509.4186790119		92980.7131161615		92216.2942847217		91797.5521387486		91226.9425317553		90682.2438740466		88613.0141083182		87647.0364505559

				Finalne zuzycie energii*		62079.5377836295		70199.0435750454		66409.4994315468		75210.6457093142		74905.1968184033		74556.6036429596		74139.5018538629		73674.2945173487		73179.4364467828		72752.9048152243		72277.9494928411		71838.724527328		71388.2661333532		71039.8658001326		70821.2714377711		70766.6106768543

				Finalne zużycie energii		57471.9511876612		65230.1901308875		60774.8463982039		69720.4993000524		69436.411159126		69077.4988537373		68656.5697728292		68183.8322778655		67682.1655261368		67249.25913787		66768.01933899		66318.6823892005		65862.6227938696		65508.9523836787		65228.6080649706		65111.9080330735

				*ze zużyciem nieenergetycznym

		2.4.2		Zużycie energii finalnej w podziale na sektory [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Przemysł		14615.6086032292		13498.2632798318		14095.6202111398		15315.7683244906		15186.2913107549		15099.5191152643		15023.2210401425		14957.9154190636		14902.2794467375		14886.6725805588		14847.373771401		14814.5860183076		14791.0882331952		14762.9479651106		14663.9517058283		14596.1751679457

				Transport		12221.2270546718		17187.3182955957		16558.5264703169		22546.2885170481		22627.1827335169		22575.1174107483		22453.5150663518		22279.6740875148		22074.4524488884		21881.7080751185		21663.2142270968		21464.8382514648		21250.645493009		21048.682722362		20827.1447022194		20492.3633742329

				w tym:   pasażerski		b.d.		b.d.		8985.472		10118.329481894		10131.2197851917		10014.111234076		9844.9339918004		9655.1433033418		9433.8127892358		9260.026466681		9070.4819631195		8911.2024338864		8744.7021846869		8598.4900466542		8745.1152712459		8956.8578901713

				towarowy		b.d.		b.d.		7493.5724134073		12346.1885382424		12413.7161253143		12478.2933255102		12525.4132876351		12540.9199483482		12556.598456214		12537.2124081223		12507.8502223264		12468.3571508584		12420.2852935252		12363.774722578		11995.4174451694		11448.6400744527

				pojazdy spec. przezn.		b.d.		b.d.		79.4820569096		81.7704969117		82.2468230109		82.7128511621		83.1677869163		83.6108358248		84.0412034386		84.4692003152		84.8820416509		85.27866672		85.6580147968		86.4179531299		86.6119858041		86.8654096088

				Gospodarstwa domowe		19466.8842552785		21981.3829655106		18948.287952613		19771.7449974077		19494.9829080754		19231.6524793498		18987.6517213177		18747.251073849		18505.8445797832		18278.7971616853		18056.564661799		17838.7155033399		17625.6415835411		17512.7697584364		17505.2602004847		17657.2129633565

				Usługi		6730.1619136333		8832.9167383204		7842.255063533		8343.232978847		8410.1187073821		8479.3994558444		8526.5011824971		8559.4931435476		8586.3184790983		8614.8439455399		8639.4747430609		8664.7904614021		8684.9840765052		8699.6390718692		8853.4223397459		9078.72293517

				Rolnictwo		4438.0693608484		3730.3088516289		3330.1921515238		3743.464482259		3717.8354993968		3691.8103925305		3665.68076252		3639.4985538904		3613.2705716294		3587.2373749674		3561.3919356324		3535.7521546861		3510.2634076192		3484.9128659004		3378.8291166923		3287.4335923684

				RAZEM		57471.9511876612		65230.1901308875		60774.8818491264		69720.4993000524		69436.411159126		69077.4988537374		68656.5697728292		68183.8322778655		67682.1655261368		67249.25913787		66768.01933899		66318.6823892005		65862.6227938696		65508.9523836787		65228.6080649706		65111.9080330735

		2.4.3		Zużycie energii finalnej w podziale na paliwa i nośniki [ktoe]								0		0		0		0		0		0		0		0		0		0		0

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Energia elektryczna		9028.3748925194		10205.5030094583		10990.4230438521		12151.813026663		12270.501899294		12428.1283668804		12614.0581440274		12821.009445064		13040.8672333486		13276.4920179222		13514.4307490603		13752.8856803741		13981.9752925559		14201.8230259553		15349.1942501335		16520.2456242628

				Ciepło sieciowe		6633.6581637527		6546.9093340976		5462.2623483329		5747.7991766882		5693.9740988392		5634.5227862822		5571.3154926191		5502.2075948193		5435.6859187354		5360.7059021681		5279.2599913213		5195.588238618		5109.8096433225		5089.7736434738		5079.5134555571		5132.4837570671

				Węgiel		12340.1384828509		13733.3077768224		11217.5631030859		9917.4333545811		9287.6047275138		8677.2416083297		8155.8213489385		7688.4109985503		7116.7651401984		6584.4063437922		6141.2143882253		5721.0360741882		5303.1607483463		4899.4366506112		3734.8137689165		2842.0975824638

				Produkty naftowe		17563.4518008981		20212.6516671444		18645.5384064202		23821.59735435		23752.5829946658		23550.1663424726		23278.2863574626		22943.4460561471		22601.9771271991		22273.5811646285		21919.8111717678		21590.4855236665		21245.535444079		20910.8504169902		20062.6854657576		19124.3331038818

				Gaz ziemny		7917.067927773		8884.0498710232		8486.9706697239		10143.6278934879		10176.6679827764		10204.4869542808		10267.7074292979		10355.4896151458		10352.6705321501		10324.5639241226		10364.9997638552		10394.7429049623		10377.0206123796		10327.3101665977		10277.2553157349		10108.0416674202

				Biogaz		39.8872647368		48.2229865291		78.0309544282		97.2009401399		104.8428773131		112.5168742716		120.223808805		125.4645880883		130.7401498612		137.5514636607		144.3995321085		151.285392258		158.2101170017		165.1748165428		200.6396050121		237.2946521202

				Biomasa stała		3755.3979172638		4305.5794401452		4638.6500429923		5294.8588139208		5499.6760359837		5708.6762037607		5768.6844777594		5743.0938180954		5915.753238381		6122.0170587573		6152.3432575527		6182.7752912566		6282.6477461422		6439.333295551		6681.4872073406		7036.1176728058

				Biopaliwa		46.0813586749		867.4248208656		653.4277730009		1490.4430347121		1504.3010816569		1519.8226566256		1537.0754060085		1556.1306069957		1531.2325172838		1506.7327970073		1482.6250722551		1458.9030710991		1435.5606219615		1412.5916520101		1363.8382858443		1316.7675649844

				Odpady komunalne i przemysłowe		136.3810069743		378.1647081303		486.3618993026		785.3856941441		808.6837138573		829.1358657967		846.4870245113		860.5197190687		871.2655608478		878.3194704104		881.6178222026		884.8381789158		887.9467597664		890.9079504877		904.8317556034		918.6360151517

				Kolektory słoneczne, pompy ciepła, geotermalne		11.5123722174		48.3765166714		115.6181570651		270.3400113654		337.5757472257		412.8011950372		496.9102833995		588.0598358909		685.2081081314		784.8889954007		887.3175906412		986.1420338619		1080.7558083144		1171.7507654589		1574.3489550708		1875.8903929157

				RAZEM		57471.9511876612		65230.1901308875		60774.8463982039		69720.4993000524		69436.411159126		69077.4988537373		68656.5697728292		68183.8322778655		67682.1655261368		67249.25913787		66768.01933899		66318.6823892005		65862.6227938696		65508.9523836787		65228.6080649706		65111.9080330735

		2.4.4		Zużycie nieenergetyczne [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Zużycie nieenergetyczne ogółem		4607.5865959683		4968.8534441578		5634.6530333429		5490.1464092618		5468.7856592773		5479.1047892223		5482.9320810337		5490.4622394832		5497.270920646		5503.6456773543		5509.9301538511		5520.0421381275		5525.6433394836		5530.9134164539		5592.6633728005		5654.7026437808

		2.4.5		Energochłonność pierwotna PKB [toe/MEUR'2016]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Ogółem kraj		291.9781710356		253.8226605417		207.0614442979		181.0182356777		173.7296632877		167.8924651832		161.6564463776		156.7570460942		150.5235244778		145.3683550236		140.1839716495		135.7955346802		131.4577704871		127.2880707845		110.6961719557		99.0075037921

		2.4.6		Energochłonność finalna PKB  [toe/MEUR'2016]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Ogółem kraj		195.8283264996		175.4476063698		143.6284781269		133.5897482086		128.6723476351		123.9821232769		119.5814877003		115.3700417071		111.2573982406		107.3873072409		103.6795402749		100.2426958909		96.9952608535		93.9843127608		83.2183776054		75.0942645116

				Przemysł		225.0779086439		155.5979761849		138.9153616775		132.3284016783		127.7128897437		123.8014928602		120.1184446247		116.7086398344		113.5190808747		110.5628954698		107.6253539016		104.8846763985		102.2983100748		99.806591041		91.6036584834		85.4503373172

				Transport		677.2300277341		930.3414763845		644.0336577891		726.5659666081		716.6640293932		702.9791194918		687.6306767998		671.2182603592		654.4078481884		639.1713193832		623.6408363922		609.1227834136		594.5749943068		580.7677756503		538.2299012844		500.8599140374

				w tym:   pasażerski		b.d		b.d		346.8584420949		324.2378825531		319.0826827053		310.0760670033		299.7826444569		289.2075890582		278.0424289624		268.8955644753		259.563623279		251.3527052983		243.172912109		235.7772568437		224.5619308026		217.4828669774

				towarowy		b.d		b.d		289.267926386		395.6287484416		390.9698859161		386.3767864013		381.4044382025		375.6473735173		370.0801799093		364.0595218122		357.9283809106		351.6871402872		345.3836254527		339.0242789729		308.0249966661		277.9862198234

				Usługi		41.2008194726		43.6391107071		35.4998404731		30.6896949603		29.7615920594		28.909210819		28.0461759804		27.1984346576		26.3881428349		25.634108086		24.9157918107		24.2424016788		23.5947290676		22.9695277023		20.3603459162		18.4912570417

				Rolnictwo		430.9642028402		363.34413064		349.1938754639		384.524820217		380.3139927981		376.0974717587		371.9049117354		367.7412678607		363.606872252		359.5016991738		355.4489117766		351.4496479975		347.4978476172		343.5916693846		326.4159203861		311.2039070363

				Gospodarstwa domowe [toe/gosp.dom.]		1523.7072836004		1631.7558433309		1357.1327856047		1341.1960244107		1309.0860581371		1278.8624455035		1250.9090520788		1224.182840924		1198.3701064673		1173.4324438619		1149.7443497588		1127.2350870926		1105.8722699195		1091.5611642352		1058.9994071679		1043.4471671999

		2.4.7		Zużycie finalne paliw i nośników energii w podziale na sektory [ktoe]

				Przemysł

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Energia elektryczna		3517.28288908		3564.2304385211		4254.6861564918		4788.141986229		4747.5179480261		4732.9814194305		4754.4842395901		4795.8658874512		4836.2317511123		4884.6289250098		4933.7165143233		4983.7807824789		5033.7708488122		5083.708055492		5344.9356768215		5603.6208248961

				Ciepło sieciowe		1135.8555460017		669.8910862711		660.8865959683		677.5365779262		673.2663171555		670.0218440178		666.8567672959		663.8680301866		660.7231912096		658.0266968342		655.4396521945		652.9869476989		650.6033343009		648.3130208715		638.8156589107		631.0325225356

				Węgiel kamienny		3314.4046527181		2993.296097258		2494.6645409382		1932.3490600197		1767.4824642037		1620.3561133436		1540.4555420492		1496.4079992997		1371.0124571115		1247.6922361115		1190.7743692467		1134.8324023717		1058.8099961482		968.1540909244		717.3420081256		506.5012026396

				Koks		485.183003726		174.0333906563		442.0170058278		453.7672550191		435.1821140453		418.7176428145		402.4621053902		387.23844608		367.0923965208		354.0990954952		341.9025931399		330.5555939921		319.6139859141		309.1830441676		270.9795655978		244.1093554514

				Gaz koksowniczy		350.1074806535		254.105760963		192.7343078246		158.0971245454		146.8460277773		137.6644904308		129.2131708693		121.6705434745		114.773037807		108.5393579294		102.8632598005		97.6954374494		92.8157775753		88.2292901212		70.6819153438		56.6679270678

				Gaz wielkopiecowy		451.7770134709		288.2392280501		244.2915830706		216.1332621641		207.2182637852		198.8625449681		189.9916379938		181.3188150073		172.3569483272		163.4113163013		154.5894979199		146.1152354054		137.7875737857		129.7065866676		94.587226816		67.918936177

				Węgiel brunatny		3.2594105283		9.1104423426		18.0673067737		23.1198051017		22.6272451514		22.1593131986		21.7147778435		21.2924692561		20.891276098		20.5101425979		20.1480657728		19.8040927889		19.4773184542		19.1668828363		17.8325802016		16.800122258

				Gaz rafineryjny		436.263972485		410.2536543422		184.4368013758		192		192		192		192		192		192		192		192		192		192		192		192		192

				Benzyna		9.1310786281		9.6732588134		4.6432119996		4.8858		4.8858		4.8858		4.8858		4.8858		4.8858		4.8858		4.8858		4.8858		4.8858		4.8858		4.8858		4.8858

				Ciężki olej opałowy		386.9399063724		165.2813604662		77.3860705073		86.6875030109		78.6364302877		71.0859825818		67.8269769436		66.6202047835		60.7364950661		54.7835252528		52.6541248437		50.5243979342		47.2710702053		43.187433795		33.4753237845		25.9574694525

				Olej napędowy, lekki olej opałowy		537.1405369256		437.467755804		260.8674882966		276.1423354691		263.8348211055		253.8024488547		244.6903695494		236.4152986782		228.0532281044		220.3394082619		213.46992286		207.0323743214		200.8189144303		192.7203700401		170.0961675438		152.6931266154

				LPG		91.5090283749		64.8227763447		68.1188497182		45.0517519996		42.6400878563		41.393907605		40.2702356793		39.3191972558		38.2994432577		37.3240429532		36.5365798577		35.8254262905		35.0917570581		34.3641141247		33.2864574943		32.7136046669

				Pozostałe produkty naftowe		171.5510652527		42.8011846756		21.4005923378		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824		9.4802878824

				Gaz ziemny		2794.5399828031		3089.2949269131		3229.7936371453		3778.9422112005		3745.5749045078		3710.5790794374		3724.9972058271		3773.92794216		3724.1361319461		3661.664548128		3676.9103318837		3689.1553553402		3660.1500178728		3590.501608223		3505.3942762999		3332.6399383962

				Pozostałe paliwa gazowe		46.0017196905		27.3956243432		49.8232540365		41.8791096358		41.1835626732		40.882663847		40.5671487686		40.267977458		38.8965231114		38.7828237331		38.6702411995		38.5726054871		38.4625348446		38.3534978312		37.8367779753		37.3712064078

				Biogaz		1.6241520971		3.5826884494		12.4438712143		22.635746908		25.9111232238		29.1943860023		32.4859295669		33.2861679567		34.0955359131		36.4144899144		38.7435092628		41.0830972257		43.4337822337		45.7961191393		57.8040235902		70.2041564539

				Odpady komunalne		17.1252507882		107.7672685583		95.8010891373		203.7571219303		206.3698355882		209.0309306558		211.7418585755		214.5041143328		217.3192377627		220.1888148956		223.1144793425		226.0979137228		229.1408511344		232.2450766685		248.7518443776		267.0913418617

				Odpady przemysłowe		118.7302952135		269.7764402408		385.903315181		566.2197564045		585.7563737057		602.3836368892		615.8379926997		625.8955748948		632.3778721801		635.1564323091		634.1564323091		633.1564323091		632.1564323091		631.1564323091		626.1564323091		621.1564323091

				Biomasa stała		747.1816184198		917.2398968186		1397.6545332951		1838.9416290445		1989.87770378		2134.0366233049		2133.2589936181		2053.6506629061		2178.9178333271		2338.7446369491		2327.318109562		2321.001835609		2385.3179502339		2501.7962540169		2589.6096827543		2723.3309128743

				RAZEM		14615.6086032292		13498.2632798318		14095.6202111398		15315.7683244906		15186.2913107549		15099.5191152643		15023.2210401425		14957.9154190636		14902.2794467375		14886.6725805588		14847.373771401		14814.5860183076		14791.0882331952		14762.9479651106		14663.9517058283		14596.1751679457

				Gospodarstwa domowe

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Energia elektryczna		2171.3671539123		2460.4471195185		2431.6423043852		2587.3873562379		2623.4149293241		2660.505465685		2697.2435133939		2733.5800978022		2767.5127253643		2802.4092021054		2839.9573011736		2880.8335852354		2919.4197644813		2950.2404065586		3176.6086031974		3405.6024983419

				Ciepło sieciowe		4538.0720359224		4657.4949842362		3881.2458201968		4036.0714604504		3985.7356011298		3931.4404905373		3876.5237100015		3818.6992190234		3759.0084463716		3695.8237673468		3630.755791025		3567.1831802055		3504.7527815422		3512.1951035409		3538.3880806877		3553.7263354162

				Węgiel kamienny		5971.0062816471		7637.1691984332		6038.9079965606		5679.3773395684		5310.6627415452		4951.9225311026		4607.5664689667		4273.5205458153		3948.4215845853		3640.0784162589		3343.5386492661		3059.1057832206		2789.2077273337		2540.9891826899		1853.2707024323		1310.6856489054

				Koks		70.0275867011		152.885449508		98.2014903984		86.966818235		82.9379747564		79.0660199387		75.420087923		71.9045824144		68.4770704028		65.2831699599		62.2205305567		59.2774879391		56.5305777512		54.1086185347		48.2332886213		45.1502337765

				Węgiel brunatny		47.9125824018		96.3653386835		74.152097067		48.0902308613		37.7570898845		29.8761008076		23.8597309328		19.2579001592		15.7302360853		13.0307520737		10.9506182664		9.3452200923		8.1002492844		7.152240816		4.5787890889		3.4826189812

				Lekki olej opałowy		462.1668099742		108.5912869017		76.0007643069		77.5853284241		77.6511502012		77.6435627023		77.6310434383		77.5615994802		77.3742542338		77.0888773698		76.6554785939		76.0728434684		75.4380387733		75.0745581227		73.9599015165		72.0091336475

				LPG		564.870545524		593.2932072227		510.8913728862		532.3236409525		527.2298009268		522.57474395		518.3128245349		513.9542222755		509.5636809186		505.2108004629		500.5463735704		495.7627815397		490.7375972382		485.9423094874		466.8467811452		450.1092449629

				Gaz ziemny		3227.0636285469		3545.1203783319		3157.5881341359		3804.4382264721		3846.4688388839		3883.8991666339		3913.9386737511		3933.5029215774		3944.5281950817		3949.8830800326		3946.2095435882		3935.3125349401		3918.1672121841		3911.9934912734		3891.4586257798		3903.8019116984

				Biogaz		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Biomasa stała		2405.1781790389		2692.8919461164		2588.9700964937		2712.3680362157		2737.2828351338		2762.5410590821		2790.0006237598		2816.3340337336		2839.5414557998		2865.0778149695		2888.9257731472		2910.5081091318		2933.3085893508		2963.4921881944		3080.7741394118		3287.7308394882

				Kolektory słoneczne, pompy ciepła, geotermalne		9.2194516098		37.1240565587		90.6878761823		207.1365599902		265.8419462895		332.1833389104		407.1550446157		488.9359515678		575.68693094		664.9112811059		756.8046026115		845.3139775669		929.9790456018		1011.5816592184		1371.1412886038		1624.9144981382

				RAZEM		19466.8842552785		21981.3829655106		18948.287952613		19771.7449974077		19494.9829080754		19231.6524793498		18987.6517213177		18747.251073849		18505.8445797832		18278.7971616853		18056.564661799		17838.7155033399		17625.6415835411		17512.7697584364		17505.2602004847		17657.2129633565

				Transport																																				Transport pasażerski																																				Transport towarowy																																				Pojazdy specjalnego przeznaczenia

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Benzyna		4173.0963982039		4243.3361994841		3654.1989108627		4139.7051244836		4164.1970704985		4154.22718309		4118.4304947527		4067.0652029397		4009.8530079819		3971.0814170811		3925.6293890705		3887.2335133082		3846.5051043549		3800.8469623058		3967.4362157792		4007.3531322313				Benzyna		b.d.		b.d.		3248.8		3757.8335077018		3792.8221089296		3792.6162071932		3767.5508232474		3727.6779522318		3680.9740713938		3654.0946468317		3619.7628724333		3591.2491090015		3559.4941930978		3521.1653443104		3709.9983094665		3764.7773029809				Benzyna		b.d.		b.d.		393.3194849972		371.1690705635		360.9196774357		351.4013005437		340.9139232932		329.6637197017		319.3958845938		307.7453921198		296.8644516067		287.2192894136		278.4803813785		270.9843779079		248.8405858103		234.1148273072				Benzyna		b.d.		b.d.		12.0825955973		10.7025462182		10.4552841333		10.2096753531		9.965748212		9.7235310061		9.4830519942		9.2413781296		9.0020650305		8.7651148931		8.5305298785		8.6972400875		8.5973205024		8.4610019432

				Olej napędowy		5670.2732397057		9740.1213337155		9817.4500812076		14165.7541088361		14143.5788845505		14037.3753473978		13890.0153269186		13695.7190023564		13512.6560330254		13312.1168523364		13093.596028994		12887.0110426472		12670.920780347		12467.1736416875		11711.9282341709		10935.8592426824				Olej napędowy		b.d.		b.d.		3885		4022.2549189697		3952.9042375626		3801.3633682652		3619.3192938061		3421.9445585618		3235.5523444542		3066.566702533		2887.7355210855		2728.5414361614		2566.8138631182		2424.0358558729		2053.7519496473		1805.0779695911				Olej napędowy		b.d.		b.d.		5876.37		10084.062632074		10130.3457808744		10174.8060033161		10208.6287797943		10210.8623791066		10213.3639129163		10181.0319236855		10140.5822079262		10092.450326405		10037.3664683025		9975.6966970975		9590.5798748423		9063.0349031032				Olej napędowy		b.d.		b.d.		56.0773495084		59.4365577924		60.3288661134		61.2059758165		62.0672533182		62.912064688		63.7397756549		64.5182261179		65.2782999823		66.0192800808		66.7404489263		67.4410887172		67.5964096813		67.7463699881

				LPG		1749.9689500334		1823.8272666476		1790.866532913		1876.0881050458		1869.7273621954		1838.8295213249		1797.2814147619		1750.2627310285		1693.8286879764		1647.7680010245		1595.684317561		1547.7878385287		1496.7355243531		1450.1820685631		1327.584797856		1240.8384471429				LPG		b.d.		b.d.		1401.58		1548.9500413844		1531.3676866713		1492.5819075978		1443.75079036		1392.0320069739		1334.3272003285		1285.962470957		1235.0401661001		1192.7673829835		1149.800752089		1114.0248104412		1040.5409931901		1006.9787837535				LPG		b.d.		b.d.		383.171303624		321.8963697582		333.292642395		341.3517662903		348.8025179113		353.6669440991		355.0986501518		357.5221295449		356.4789070863		350.9720864933		343.0019977094		332.3387972389		283.2253437829		230.0412025064				LPG		b.d.		b.d.		6.1176268367		5.2416939033		5.0670331291		4.8958474367		4.7281064906		4.5637799555		4.4028374961		4.2834005226		4.1652443745		4.0483690519		3.9327745547		3.818460883		3.818460883		3.818460883

				CNG		2		10		16		62.7583422491		76.5828979873		93.4700386459		113.2068176926		135.0250445097		159.6855926163		183.9301917636		212.4070907266		243.5204479145		278.676556733		313.0443505124		461.1632474932		556.1773187491				CNG		b.d.		b.d.		14		56.1757360021		70.1152677295		85.2024618882		102.7748671244		122.1192531613		143.8841599911		165.0933007276		190.4372103473		218.3316449469		250.3568098877		281.7398403399		422.3370634376		514.3060216557				CNG		b.d.		b.d.		2		6.0621304651		5.8473062671		7.5491347961		9.6172556974		11.9968434536		14.8003664156		17.7385360213		20.7760431977		23.901613834		26.9416595516		29.8383020876		37.0489516935		39.6878395629				CNG		b.d.		b.d.		0		0.5204757818		0.6203239906		0.7184419616		0.8146948709		0.9089478948		1.0010662096		1.0983550146		1.1938371816		1.2871891336		1.3780872936		1.4662080848		1.7772323622		2.1834575305

				Energia elektryczna		342.9922613929		287.0163370593		267.1539122958		355.1023511533		391.384532204		434.6398834478		487.9024842449		550.6375416006		626.6262432402		707.0798304634		788.0711530618		863.1703473367		933.246834189		1004.2779327993		1356.1106165367		1768.8736363167				Energia elektryczna		b.d.		b.d.		91		134.40364822		155.8326876966		183.2736904273		220.0986629282		265.9933015861		323.9453325012		383.2560837052		442.3639830474		494.887644137		542.3707726944		591.0649783787		869.5150517031		1233.921272241				Energia elektryczna		b.d.		b.d.		176.1809632969		220.6987029333		235.5518445074		251.3661930205		267.8038213167		284.6442400145		302.680910739		323.8237467581		345.7071700144		368.2827031998		390.8760614946		413.2129544206		486.5955648335		534.9523640757				Energia elektryczna		b.d.		b.d.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Paliwa lotnicze		3.1742619662		4.2036877806		18.5822107576		32.6181624599		33.6648932223		34.7180995323		35.7418405842		36.7504489019		37.7584730439		38.7644267158		39.7607532197		40.7789245499		41.7851763046		42.7774687791		47.5919197558		51.8789019592				Paliwa lotnicze		b.d.		b.d.		13.77		27.4216977952		28.3233681903		29.2264488719		30.1000470104		30.9697481367		31.8337015998		32.6900186228		33.536778695		34.4054721479		35.2623652037		36.1054435725		40.3737933512		44.2032304862				Paliwa lotnicze		b.d.		b.d.		4.8136397502		5.1964646647		5.341525032		5.4916506604		5.6417935739		5.7807007652		5.9247714441		6.074408093		6.2239745247		6.373452402		6.5228111009		6.6720252066		7.2181264046		7.675671473				Paliwa lotnicze		b.d.		b.d.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Gaz ziemny (transport rur.)		233.6405846948		211.388650043		340.8115983567		423.8192881082		443.7460112021		462.0346806841		473.8612813884		488.0835091821		502.8118937205		514.2345587266		525.4404222079		536.4330660805		547.2148947659		557.7886457047		591.4913847834		614.6151301669				Gaz ziemny (transport rur.)		b.d.		b.d.		0		0		0		0		0		0		0		0		0		0		0		0		0		0				Gaz ziemny (transport rur.)		b.d.		b.d.		340.8115983567		423.8192881082		443.7460112021		462.0346806841		473.8612813884		488.0835091821		502.8118937205		514.2345587266		525.4404222079		536.4330660805		547.2148947659		557.7886457047		591.4913847834		614.6151301669				Gaz ziemny		b.d.		b.d.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Bioetanol		34.1788478074		169.6331327028		153.4823731728		229.4569980651		239.5335788689		250.1363290185		261.2911995363		273.0254447149		268.6570375994		264.3585249979		260.1287885979		255.9667279803		251.8712603326		247.8413201673		239.2874690838		231.0288406383				Bioetanol		b.d.		b.d.		131.97		208.3014056492		218.7164759317		229.6522997282		241.1349147146		253.1916604504		249.1405938832		245.154344381		241.2318748709		237.372164873		233.574210235		229.8370228713		221.9045616263		214.2458767322				Bioetanol		b.d.		b.d.		20.8754233823		20.5743652489		20.2451754049		19.9212525984		19.6025125568		19.2888723559		18.9802503982		18.6765663919		18.3777413296		18.0836974683		17.7943583088		17.5096485759		16.9053307553		16.3218700084				Bioetanol		b.d.		b.d.		0.6412835068		0.5812271671		0.5719275324		0.5627766919		0.5537722648		0.5449119086		0.536193318		0.527614225		0.5191723974		0.510865639		0.5026917888		0.4946487202		0.4775767021		0.4610938978

				Biodiesel		11.9025108675		697.7916881628		499.945399828		1260.986036647		1264.7675027879		1269.686327607		1275.7842064722		1283.1051622809		1262.5754796844		1242.3742720094		1222.4962836573		1202.9363431188		1183.6893616289		1164.7503318428		1124.5508167605		1085.7387243461				Biodiesel		b.d.		b.d.		199.352		362.9885261716		381.1379524801		400.1948501042		420.2045926094		441.2148222398		434.155385084		427.2088989226		420.3735565399		413.6475796352		407.0292183611		400.5167508673		386.6935488239		373.3474327309				Biodiesel		b.d.		b.d.		296.03		892.7095144266		878.4261621958		864.3713436006		850.541402103		836.9327396694		823.5418158347		810.3651467813		797.3993044328		784.6409155619		772.0866609129		759.7332743383		733.5122822636		708.196266249				Biodiesel		b.d.		b.d.		4.5632014604		5.2879960488		5.2033881121		5.1201339023		5.0382117598		4.9576003717		4.8782787657		4.8002263055		4.7234226846		4.6478479216		4.5734823549		4.5003066372		4.3449856731		4.1950253663

				RAZEM		12221.2270546718		17187.3182955957		16558.4910193943		22546.2885170481		22627.1827335169		22575.1174107483		22453.5150663518		22279.6740875148		22074.4524488884		21881.7080751185		21663.2142270968		21464.8382514648		21250.645493009		21048.682722362		20827.1447022194		20492.3633742329				RAZEM		b.d.		b.d.		8985.472		10118.329481894		10131.2197851917		10014.111234076		9844.9339918004		9655.1433033418		9433.8127892358		9260.026466681		9070.4819631195		8911.2024338864		8744.7021846869		8598.4900466542		8745.1152712459		8956.8578901713				RAZEM		b.d.		b.d.		7493.5724134073		12346.1885382424		12413.7161253143		12478.2933255102		12525.4132876351		12540.9199483482		12556.598456214		12537.2124081223		12507.8502223264		12468.3571508584		12420.2852935252		12363.774722578		11995.4174451694		11448.6400744527				RAZEM		b.d.		b.d.		79.4820569096		81.7704969117		82.2468230109		82.7128511621		83.1677869163		83.6108358248		84.0412034386		84.4692003152		84.8820416509		85.27866672		85.6580147968		86.4179531299		86.6119858041		86.8654096088

				Usługi

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Energia elektryczna		2868.1857265692		3754.8581255374		3907.3619948409		4279.5550688025		4366.9397000921		4459.1161085709		4533.8990987966		4600.7490874936		4670.6657509532		4742.8890395368		4813.5451671349		4886.3087161663		4957.1008481007		5025.5213487028		5335.4432517933		5608.2223320331

				Ciepło sieciowe		940.0735645362		1193.2502149613		898.8726473679		1015.0216560762		1015.8345102844		1013.5624737982		1008.1210062555		999.5550531657		995.6459652533		986.450948825		972.67417547		955.1381403119		934.3648002134		909.4408897945		882.6687253925		926.9237078549

				Węgiel kamienny		606.7774195089		824.1024171205		619.9945543136		438.7861865718		426.5742486096		415.0741366762		403.948501604		392.9966039549		351.1716235669		316.1580427927		286.7552362812		262.1864396552		241.5624648886		224.194117692		174.799285031		154.7190894333

				Koks		62.6913633324		49.4040317187		18.985621477		8.7731505392		8.4865650862		8.2591118402		8.0718588395		7.911148709		7.7955206108		7.7170347893		7.6649930917		7.639479392		7.6314330368		7.6312197157		7.8682877164		8.1741069063

				Węgiel brunatny		0		35.2410432789		7.8054839018		3.0260723645		2.5275854842		2.1091792659		1.7582593727		1.4641725434		1.2180916851		1.0122692773		0.8402783902		0.6966927769		0.5769435495		0.4771406481		0.1988613165		0.0932465407

				Lekki olej opałowy		316.3275054935		654.6503296073		348.1656635139		174.5621815618		163.2322559578		153.924882962		146.1534196917		139.5614330857		134.3038594923		130.0136903038		126.4519670318		123.5814213206		121.2062306143		119.1923976533		113.1333288428		109.4995246446

				LPG		112.9741091048		81.303143212		71.4149230916		40.9922716376		38.3440323499		36.1867635576		34.377501456		32.8531500009		31.6727541755		30.7111825968		29.9195250789		29.3049679978		28.8015068271		28.3968929566		27.5804871331		27.4484283664

				Pozostałe produkty naftowe		0		0		0		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588		0.1176470588

				Gaz ziemny		1633.9423903697		1992.7558039553		1715.4557179708		2032.7017498998		2022.5274227349		2011.0472453183		1996.7847296755		1978.7888302987		1974.1654493031		1966.5964963927		1955.1245014895		1940.9788467993		1923.2391060841		1904.2210951968		1780.6157705269		1657.4406949571

				Biogaz		38.2631126397		43.7087990828		56.3915161938		60.433306034		61.6419721547		62.8748115978		64.1323078298		65.4149539863		66.7232530661		68.0577181274		69.4188724899		70.8072499397		72.2233949385		73.6678628373		81.3352731714		89.8007137316

				Biomasa stała		148.1083404987		191.7693704022		168.2191649947		211.4806103147		216.6703987518		220.1884598831		222.2296462276		222.9736443301		224.2959875067		225.1339587122		225.4982873052		225.4339801548		224.9479167585		223.6978087839		222.4605574268		221.518247718

				Odpady komunalne		0.5254609726		0.6209993312		4.6574949842		15.4088158093		16.5575045635		17.7212982517		18.9071732361		20.1200298412		21.568450905		22.9742232057		24.346910551		25.5838328839		26.6494763229		27.50644151		29.9234789167		30.3882409808

				Kolektory słoneczne, pompy ciepła, geotermalne		2.2929206076		11.2524601127		24.9302808828		62.3742621767		70.6648642542		79.2173370637		88.0000324535		96.9873890794		106.9741255216		117.0116939213		127.1171816878		137.0130469448		146.5623081119		155.5742093194		197.2773854196		244.3769549443

				RAZEM		6730.1619136333		8832.9167383204		7842.255063533		8343.232978847		8410.1187073821		8479.3994558444		8526.5011824971		8559.4931435476		8586.3184790983		8614.8439455399		8639.4747430609		8664.7904614021		8684.9840765052		8699.6390718692		8853.4223397459		9078.72293517

				Rolnictwo

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Energia elektryczna		128.5468615649		138.950988822		129.5786758383		141.6262642403		141.2447896479		140.8854897462		140.5288080019		140.1768307164		139.8307626785		139.4850208068		139.1406133666		138.7922491568		138.4369969726		138.0752824026		136.0961017846		133.9263326751

				Ciepło sieciowe		19.6570172924		26.273048629		21.2572847998		19.1694822354		19.1376702695		19.4979779288		19.8140090662		20.0852924436		20.3083159009		20.404489162		20.3903726317		20.2799704017		20.088727266		19.8246292669		19.6409905662		20.8011912604

				Węgiel kamienny		852.0445208751		1130.1078389223		869.9351533391		811.5645992047		783.8465355385		739.0512596268		698.4816424282		661.6883225593		628.2148991272		598.059374288		570.8760330479		546.3403172479		524.2100438175		504.1628709709		430.3102771756		385.1024678862

				Koks		26.6771758861		22.0315276584		5.8920894239		3.9985453899		3.8816491541		3.8326979172		3.7848530651		3.7378099485		3.6908140896		3.6471163552		3.6063369525		3.5679957728		3.5321513917		3.4978415814		3.363198631		3.258994447

				Węgiel brunatny + Brykiety WB		52.2682717111		39.8203878857		42.0906181332		11.5047953605		10.390659819		9.4078025519		8.5255628919		7.7336618707		7.0226610694		6.3851958288		5.8136852933		5.3012905968		4.8419705709		4.4300254143		2.9310048433		2.0624255854

				Olej napędowy, lekki olej opałowy		2618.9452565205		1755.0420368778		1667.9086653291		2098.4323080723		2077.2900496916		2057.5389537396		2038.1229729824		2019.0040773222		2000.1337382835		1981.2650553436		1962.3965584092		1943.5315235903		1924.669564436		1905.7995222616		1826.3880820794		1757.0787440176

				Ciężki olej opałowy		173.6887360275		21.9738224897		9.5538358651		11.5765812461		10.3683825758		9.2850991782		8.3139822482		7.4436344377		6.6637433154		5.9650132514		5.3390899571		4.7784811371		4.2764129294		3.8268220358		2.1938213459		1.2558613766

				Benzyna		6.3485239324		1.0748065348		1.0270373555		0.85131		0.85131		0.85131		0.85131		0.85131		0.85131		0.85131		0.85131		0.85131		0.85131		0.85131		0.85131		0.85131

				LPG		79.0818763734		54.9345562243		62.6253940957		56.7429062096		54.8527283052		54.2448010553		53.7829089802		53.5808086597		53.7446833831		53.8138267334		53.8360177786		53.9249420913		53.9427212662		54.0308102363		53.8489023691		52.3031971744

				Gaz ziemny		25.8813413586		35.4901117799		27.3215821152		40.9680755582		41.7679074605		43.4567435613		44.9187209633		46.1613674177		47.3432694824		48.2550490792		48.9078739594		49.3426538877		49.5728247396		49.7609756875		47.1320108517		43.3666734525

				Biogaz		0		0.9314989968		9.1955670202		14.1318871978		17.2897819347		20.4476766715		23.6055714084		26.7634661452		29.921360882		33.0792556189		36.2371503557		39.3950450926		42.5529398294		45.7108345662		61.5003082505		77.2897819347

				Biomasa stała		454.9297793064		503.6782268081		483.8062482087		532.0685383459		555.845098318		591.9100614906		623.1952141539		650.1354771257		672.9979617476		693.0606481265		710.6010875383		725.8313663609		739.073289799		750.3470445558		788.6428277477		803.5376727254

				Odpady komunalne		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Kolektory słoneczne, pompy ciepła, geotermalne		0		0		0		0.8291891985		1.0689366819		1.4005190632		1.7552063304		2.1364952437		2.5470516697		2.9660203735		3.3958063419		3.8150093503		4.2144546008		4.5948969211		5.9302810474		6.5989398332

				RAZEM		4438.0693608484		3730.3088516289		3330.1921515238		3743.464482259		3717.8354993968		3691.8103925305		3665.68076252		3639.4985538904		3613.2705716294		3587.2373749674		3561.3919356324		3535.7521546861		3510.2634076192		3484.9128659004		3378.8291166923		3287.4335923684

		2.4.8		Zużycie nieenergetyczne w podziale na sektory [ktoe]																																				Zużycie nieenergetyczne w podziale na paliwa [ktoe]

				Przemysł

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Węgiel kamienny		52.3398777109		53.909429636		69.9893952422		85.1474621591		85.0759009586		85.0547253073		85.008061649		84.9865306996		84.9648445478		84.9430147787		84.9210517177		84.9242863419		84.902086525		84.8797783572		84.7921705884		84.7533831303				Węgiel kamienny		52.3398777109		53.909429636		101.5893952422		117.7069066201		117.8307020864		118.0060552418		118.1570995632		118.3344628412		118.5128642823		118.6923226316		118.8728554177		119.0798008641		119.2625341343		119.4463886522		120.4082980601		121.4508933939

				Koks		38.6819050349		0.6676220503		0		0		0		0		0		0		0		0		0		0		0		0		0		0				Koks		38.6819050349		0.6676220503		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Torf		89.6975733257		29.7305818286		0		0		0		0		0		0		0		0		0		0		0		0		0		0				Torf		89.6975733257		29.7305818286		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Nafta		671.7301996752		985.764784561		1047.7691793255		984.3429490586		955.4367134846		949.3188885111		940.8654230404		932.7037010105		924.52190172		916.319629722		908.0966284737		900.1814789845		891.9193162178		883.6361663709		872.254836651		855.9544958286				Nafta		671.7301996752		985.764784561		1047.7691793255		984.3429490586		955.4367134846		949.3188885111		940.8654230404		932.7037010105		924.52190172		916.319629722		908.0966284737		900.1814789845		891.9193162178		883.6361663709		872.254836651		855.9544958286

				LPG		73.4331709181		81.303143212		143.9285373077		91.4687086052		86.572299587		84.0421760464		81.7607815307		79.8298853376		77.759475705		75.779117511		74.1803288021		72.7364715596		71.2469006938		69.769565041		67.5815955186		66.4185306873				LPG		73.4331709181		81.303143212		143.9285373077		91.4687086052		86.572299587		84.0421760464		81.7607815307		79.8298853376		77.759475705		75.779117511		74.1803288021		72.7364715596		71.2469006938		69.769565041		67.5815955186		66.4185306873

				Pozostałe produkty naftowe		1404.7148179994		1853.6352345467		1873.1533390656		1788.3608699421		1796.1127894524		1806.6507248225		1815.1894308025		1825.0247483586		1834.5763325497		1843.8805254452		1852.9700354813		1863.5358894107		1872.2878983375		1880.9063032267		1924.4341534995		1970.9419943405				Pozost. Prod. naft.		1664.4209802236		2156.0419413395		2221.8474347951		2145.7330616276		2155.2473373284		2167.557057395		2177.8770297122		2189.5031486884		2200.8551231356		2211.9693491882		2222.8785896617		2235.2739260037		2245.8652243307		2256.3327809401		2309.2562838492		2365.4148222459

				Gaz ziemny		2017.28288908		1661.4359415305		2119.5184866724		2150.8947833503		2153.6986067909		2160.1806120279		2164.2717471873		2170.0910416055		2175.6215558031		2180.8852583015		2185.9017514959		2192.7704607157		2197.349364107		2201.7285154497		2223.1623587215		2245.4639016251				Gaz ziemny		2017.28288908		1661.4359415305		2119.5184866724		2150.8947833503		2153.6986067909		2160.1806120279		2164.2717471873		2170.0910416055		2175.6215558031		2180.8852583015		2185.9017514959		2192.7704607157		2197.349364107		2201.7285154497		2223.1623587215		2245.4639016251

				RAZEM		4347.8804337441		4666.446737365		5254.3589376134		5100.2147731152		5076.8963102736		5085.2471267152		5087.0954442099		5092.6359070119		5097.4441103257		5101.8075457584		5106.0697959707		5114.1485870124		5117.705565881		5120.9203284456		5172.2251149791		5223.5323056118				RAZEM		4607.5865959683		4968.8534441578		5634.6530333429		5490.1464092618		5468.7856592773		5479.1047892223		5482.9320810337		5490.4622394832		5497.270920646		5503.6456773543		5509.9301538511		5520.0421381275		5525.6433394836		5530.9134164539		5592.6633728005		5654.7026437808

				Transport

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Pozostałe produkty naftowe     (oleje smarowe)		156.5061622241		129.4067067928		125.3940957294		127.2923199088		127.6741968685		128.0572194591		128.4413911175		128.8267152909		129.2131954368		129.6008350231		129.9896375281		130.3796064407		130.77074526		131.1630574958		133.1423435006		135.1514974664

				RAZEM		156.5061622241		129.4067067928		125.3940957294		127.2923199088		127.6741968685		128.0572194591		128.4413911175		128.8267152909		129.2131954368		129.6008350231		129.9896375281		130.3796064407		130.77074526		131.1630574958		133.1423435006		135.1514974664

				Pozostałe sektory

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Węgiel kamienny		0		0		31.6		32.559444461		32.7548011278		32.9513299345		33.1490379142		33.3479321416		33.5480197345		33.7493078529		33.9518037		34.1555145222		34.3604476093		34.566610295		35.6161274717		36.6975102636

				Pozostałe produkty naftowe		103.2		173		223.3		230.0798717767		231.4603510074		232.8491131134		234.2462077921		235.6516850389		237.0655951491		238.48798872		239.9189166523		241.3584301522		242.8065807331		244.2634202175		251.6797868491		259.321330439

				RAZEM		103.2		173		254.9		262.6393162377		264.2151521352		265.800443048		267.3952457063		268.9996171805		270.6136148836		272.2372965729		273.8707203523		275.5139446744		277.1670283425		278.8300305125		287.2959143207		296.0188407026

		2.4.8		Zużycie energii w sektorze energii [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Energia elektryczna		2061.4789337919		2143.9380911436		2180.309544282		2176.1604179983		2156.0493273029		2160.7955891954		2167.0238711385		2185.9069499222		2176.3690300006		2175.7818996502		2177.8371158607		2177.6307453368		2174.4777754217		2157.164762626		2024.4543511369		1932.5691738855

				Ciepło sieciowe		698.3137479698		738.1293589376		625.1313652431		624.0464316423		620.9582115219		618.5478933792		616.2128976784		613.8779019776		611.6182287188		609.2832330181		607.0235597592		604.6885640585		602.4288907997		600.1692175408		589.0214961307		587.5150472915

				Węgiel kamienny		314.2034728193		64.5017196905		49.5500143308		43.822034696		43.1784736551		42.5542194455		41.9486928621		41.3613320762		40.791592114		40.2389443505		39.70287602		39.1828897394		38.6785030472		38.1892479558		35.9545264807		34.035495112

				Węgiel koksujący		60.6136906468		0.7043804337		45.1552498328		60		60		60		60		60		60		60		60		60		60		60		60		60

				Węgiel brunatny		3.940861756		25.6841501863		1.9513709754		9		9		9		9		9		9		9		9		9		9		9		9		9

				Koks		0.6134040317		0		0		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05

				Gaz rafineryjny		243.5511607911		487.1023215821		442.1754084265		559.127686806		566.7611561716		574.0552458918		581.0388530218		587.7373341026		594.1730609239		600.3658713427		606.3334380746		612.0915727425		617.6544783569		623.034960384		647.5716226113		668.9120404255

				LPG		0		0		15.3816757428		3		3		3		3		3		3		3		3		3		3		3		3		3

				Benzyna		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Olej napędowy, lekki olej opałowy		38.0003821534		41.3681092959		45.1896436419		46.4021378435		46.1563949019		45.9230469289		45.700969069		45.4891802106		45.2868197096		45.0931286159		44.9074344017		44.7291384378		44.557705647		44.3926558979		43.6493749573		43.0152710573

				Ciężki olej opałowy		654.2275723703		771.9499379001		537.8809592051		529.9223062561		525.9960169366		522.2442881756		518.6522567186		515.2068803811		511.896652191		508.7113685092		505.6419393412		502.6802319491		499.8189409877		497.0514799415		484.4310015943		473.4545175702

				Pozostałe produkty naftowe		9.6016050444		11.4646030381		17.9641492309		25.013701339		25.4850421374		25.9354273958		26.3666414091		26.7802498576		27.1776341232		27.5600191264		27.9284960971		28.2840413494		28.627531871		28.9597583558		30.4748138844		31.7925121798

				Gaz ziemny		587.2742906277		708.9853826311		1195.3353396389		1210.1135419428		1222.8505359984		1234.7247779001		1245.8464091378		1256.3056686783		1266.1774269051		1275.5244960512		1284.4000934581		1292.8497054315		1300.9125187873		1308.6225352092		1342.8048060579		1371.4296146779

				Gaz koksowniczy		853.1384350817		1042.9707652623		1012.3387790198		1054.4218072263		1058.5505107455		1062.6433723228		1066.4478976261		1070.0982651348		1072.7259635079		1076.1782513447		1079.5105677318		1082.7471762188		1085.8476264937		1088.8602661833		1107.7475590324		1130.4792422558

				Odpady przemysłowe		6.8071080539		0.0477691793		0.0477691793		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

				RAZEM		5531.7646651381		6036.8465892806		6168.4112687494		6341.1800657505		6338.1356693712		6359.5738606351		6381.3884886614		6414.9137623411		6418.3664081941		6430.8872120088		6445.4355207446		6457.0340652639		6465.1539714122		6458.5948840943		6378.2595518858		6345.3529144554

		2.4.8		Zużycie energii w sektorze przemian energetycznych [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Ropa naftowa		18432.2599598739		23187.816470813		26537.0822585268		27247.1951353498		27355.1414534636		27390.9293583401		27370.5624814356		27302.7724051691		27226.9511394061		27151.9693191104		27057.9911866535		26977.4444342155		26881.2679066444		26783.9722235244		26860.7207773778		26754.1807992625

				Węgiel		49238.559955097		48972.161115697		46348.5664016433		42151.7869086519		41550.4750993157		41403.0988774024		41050.9670205295		41255.0188284666		40196.9004498698		39605.3094418399		38875.3665845138		38470.0646740222		37811.2874298642		37192.3520111515		29396.8254390032		25477.1799841646

				Produkty naftowe		1701.8613929493		2302.119614025		2326.7473488106		2229.591943831		2244.564517324		2256.5969454395		2265.4282129157		2273.8587237601		2277.1125226352		2281.1356336461		2283.1686578782		2287.2895776515		2289.3833699609		2290.8141342228		2308.5032190434		2325.6675824192

				Gaz		1682.9545762874		1678.1441434986		2193.6826908379		3061.720339546		3249.7405310041		3361.0897040028		3361.2431158286		3339.4164582751		3506.5942085081		3766.1305138404		3888.2680973043		3978.1412279925		4117.3544169008		4295.0607330176		5846.0642437478		6949.165672842

				OZE, odpady		480.5345657782		1656.0030954428		2503.7081478934		3227.819831976		3272.9034248021		3561.3265231086		3691.613851938		3963.1950603407		4112.9039565525		4290.3358299955		4559.1844869206		4821.3102127704		5127.832415736		5412.6396556967		5748.2516188541		5861.7134336675

				Paliwo jądrowe		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4623.9618572657		6935.9390197764

				RAZEM		71536.1704499857		77796.2444394764		79909.7868477119		77918.1141593547		77672.8250259096		77973.0414082935		77739.8146826475		78134.2614760116		77320.4622769717		77094.8807384324		76663.9790132705		76534.2501266521		76227.1255391062		75974.838757613		74784.3271552919		74303.8464921323

				Zestawienie wyników prognoz z projekcjami PRIMES Baseline 2007

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Zużycie energii pierwotnej (prognoza PEK)		87952.4134040317		96589.1465558422		90104.3469666571		96422.6019344152		95666.0336001598		95482.966600281		94742.6850809023		94613.2094826316		93509.4186790119		92980.7131161615		92216.2942847217		91797.5521387486		91226.9425317553		90682.2438740466		88613.0141083182		87647.0364505559

				Finalne zużycie energii (prognoza PEK)		57471.9511876612		65230.1901308875		60774.8463982039		69720.4993000524		69436.411159126		69077.4988537373		68656.5697728292		68183.8322778655		67682.1655261368		67249.25913787		66768.01933899		66318.6823892005		65862.6227938696		65508.9523836787		65228.6080649706		65111.9080330735

				Zużycie energii pierwotnej (PRIMES_2007)		89581		95611		104804		109829		110874.6		111920.2		112965.8		114011.4		115057		115762.2		116467.4		117172.6		117877.8		118583		119773.942231311		119826

				Finalne zużycie energii (PRIMES_2007)		57169		63712		71246		77448		78393.2		79338.4		80283.6		81228.8		82174		82832.6		83491.2		84149.8		84808.4		85467		86117		86767

				Cel na 2020 r. (pierwotna)								96400

				Cel na 2020 r. (finalna)								71600

				PRIMES 2007

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Gross Inland Consumption		93935		100775		111092		117108		118339.8		119571.6		120803.4		122035.2		123267		124123.2		124979.4		125835.6		126691.8		127548

				Primary energy consumption		89581		95611		104804		109829		110874.6		111920.2		112965.8		114011.4		115057		115762.2		116467.4		117172.6		117877.8		118583		119773.942231311		119826

				Final energy demand		57169		63712		71246		77448		78393.2		79338.4		80283.6		81228.8		82174		82832.6		83491.2		84149.8		84808.4		85467		86117		86767

				Non-energy Uses		4354		5164		6288		7279		7465.2		7651.4		7837.6		8023.8		8210		8361		8512		8663		8814		8965

				Redukcja energii pierwotnej								0.1220661034		0.1371690757		0.1468656543		0.1613153266		0.1701425517		0.1872774479		0.1967955592		0.208222264		0.2165612768		0.2260888604		0.2352846203		0.2601645027		0.2685474233

				Redukcja energii finalnej								0.0997766334		0.1142546655		0.1293308303		0.1448244751		0.1605953519		0.176355471		0.1881305291		0.200298722		0.2118973261		0.2233950553		0.2335175871		0.2425582862		0.2495775118

				Zużycie energii elektrycznej [ktoe]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Finalne zużycie		9028.3748925194		10205.5030094583		10990.4230438521		12151.813026663		12270.501899294		12428.1283668804		12614.0581440274		12821.009445064		13040.8672333486		13276.4920179222		13514.4307490603		13752.8856803741		13981.9752925559		14201.8230259553		15349.1942501335		16520.2456242628

				Zużycie w sektorze energii		2061.4789337919		2143.9380911436		2180.309544282		2176.1604179983		2156.0493273029		2160.7955891954		2167.0238711385		2185.9069499222		2176.3690300006		2175.7818996502		2177.8371158607		2177.6307453368		2174.4777754217		2157.164762626		2024.4543511369		1932.5691738855

				Straty przesyłu i dystrybucji		1442.3272570937		1090.3067927773		983.1985382631		930.2151300671		929.8311309854		928.578020141		931.9806903663		937.7762574067		938.7908906208		939.3648785107		940.2984753224		941.1391709407		940.989960196		938.2700517524		915.1580782597		959.0213912915

				RAZEM		12532.181083405		13439.7478933792		14153.9311263972		15258.1885747284		15356.3823575823		15517.5019762167		15713.0627055321		15944.6926523929		16156.0271539699		16391.6387960832		16632.5663402435		16871.6555966516		17097.4430281736		17297.2578403337		18288.80667953		19411.8361894398

				Zużycie energii elektrycznej [GWh]

						2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

				Zużycie finalne energii elektrycznej		105000		118690		127818.62		141325.585500091		142705.93708879		144539.132906819		146701.496215038		149108.339846094		151665.285923844		154405.602168436		157172.829611571		159946.060462751		162610.372652425		165167.201791861		178511.129129052		192130.456610176

				Zużycie w sektorze energii		23975		24934		25357		25308.7456613205		25074.8536765329		25130.0527023419		25202.4876213406		25422.0978275956		25311.1718189067		25304.3434929316		25328.2456574602		25325.8455682672		25289.1765281548		25087.8261893398		23544.4041037219		22475.7794922879

				Straty przesyłu i dystrybucji		16774.266		12680.268		11434.599		10818.40196268		10813.93605336		10799.36237424		10838.93542896		10906.33787364		10918.13805792		10924.81353708		10935.671268		10945.44855804		10943.71323708		10912.08070188		10643.28845016		11153.41878072

				RAZEM		145749.266		156304.268		164610.219		177452.733124091		178594.726818683		180468.5479834		182742.919265339		185436.77554733		187894.59580067		190634.759198447		193436.746537031		196217.354589058		198843.262417659		201167.108683081		212698.821682934		225759.654883184
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		1.		Ceny energii elektrycznej z podziałem na sektor [EUR'2016/kWh]

						2005		2010		2015		2020		2025		2030		2035		2040

				Gospodarstwa (z VAT)
domowe		0.1142		0.1453		0.1504		0.1587777607		0.1855246518		0.188178291		0.1917729318		0.1921565698

				Usługi (z VAT)		b.d.		b.d.		0.1346		0.1401185938		0.1668654848		0.169519124		0.1731137648		0.1734974028

				Przemysł (bez VAT)		0.066		0.1001		0.0823		0.1101094736		0.1225694759		0.1239797677		0.1268403925		0.1226555821

		2.		Krajowe ceny detaliczne paliw (z uwzględnieniem podatków, z podziałem na źródło i sektor) [EUR'2016/ktoe]

				Lata		Natural gas																Steam coal										Cooking coal

						Industry (Total price)		Industry (excise tax)		Industry (VAT)		Electricity generation (Average price)		Electricity generation (Nitrogen-rich gas)*		Households (Total price)		Households (Excise tax)		Households (VAT)		Industry (Total price)		Electricity generation (Total price)		Households (Total price)		Households (Excise tax)		Households (VAT)		Industry 
(Total price)

						EUR2016/ktoe																										EUR2016/ktoe

				2005		212270.6		0		0		175216.4		-		418771.3		0		75427.6		96359.5		87980.9		222766.9		0		40153.6		154629.6

				2010		379524		0		0		243483.7		-		645042.9		0		116228.9		147186.3		129739.6		299986.5		0		54088.9		224465.5

				2015		339967.6		2832.4		0		238394.2		332802.618587509		636686.4		566.5		119526.5		117656.6		106019.3		318344.9		0		59532.3		138406

				2020		291002.2		2665.5		0		215286		304723.317783335		621916.2		0		116293.3		106615.9		97045.6		318829.9		0		59618.6		142442.1

				2025		327424.6		2665.5		0		242480.7		343215.247770372		700475.8		0		130983.3		118462.1		107828.5		354255.5		0		66242.9		158269

				2030		350711.3		2665.5		0		259867.7		367814.749618834		750703.3		0		140375.4		125231.4		113990.1		374498.6		0		70028.2		167313

				2035		373210.5		2665.5		0		276666.6		391597.837096917		799231.8		0		149449.9		127769.8		116300.7		382089.8		0		71447.7		170704.4

				2040		382210.1		2665.5		0		283386.2		401113.748856577		818643.3		0		153079.6		130308.3		118611.3		389681		0		72867.2		174095.9

				Lata		Light fuel oil										Diesel										Gasoline						LPG

						Industry (Total price)		Industry (Excise tax)		Households (Total price)		Households (Excise tax)		Households (VAT)		Commercial use (Total price)		Commercial use (Excise tax)		Non-comm use (Total price)		Non-comm use (Excise tax)		Non-comm use (VAT)		Non-comm use (Total price)		Non-comm use (Excise tax)		Non-comm use (VAT)		comm use		Non-comm use (Total price)		Non-comm use (Excise tax)		Non-comm use (VAT)

						EUR2016/ktoe

				2005		613425.488544776		79187.6354379022		796974.3		79187.6		143761.2		1031864.9		406181.4		1258888.8		406181.4		227023.9		1457051.5		573547.4		262860.7		704947.3		860477.5		206606.6		155070

				2010		730718.97317343		74716.9586306418		929669		74717		167791.1		1130528.7		415356.8		1379243.9		415356.8		248825.3		1573408.4		573597.7		283685.3		792308.9		966616.4		199270.9		174416.5

				2015		671381.281088956		65730.0876922283		860110.8		65730.1		160925.4		1037404.2		415847.1		1276007.2		415847.1		238563.4		1408693.3		507953.9		269650.8		612178.8		752979.9		178755.2		140779.3

				2020		745109.548623857		61856.7307140343		739697.4		61856.7		138278		1120630.8		391341.9		1378375.9		391341.9		257745.1		1479351.7		478021.1		276626.7		716134.6		834677.9		168221.4		156078

				2025		832689.099898046		61856.7307140343		783968.8		61856.7		146554		1194243.5		391341.9		1468919.5		391341.9		274676		1557630.8		478021.1		291264.3		779023.5		889806.6		168221.4		166386.6

				2030		907442.429044056		61856.7307140343		831193.6		61856.7		155382.2		1257075.4		391341.9		1546202.8		391341.9		289127.3		1624445.7		478021.1		303758.1		832702.3		936861.5		168221.4		175185.5

				2035		942429.423923617		61856.7307140343		881568.9		61856.7		164799.2		1286482.8		391341.9		1582373.9		391341.9		295891		1655717.2		478021.1		309605.7		857825.7		958884.7		168221.4		179303.7

				2040		992171.606505741		61856.7307140343		935304.9		61856.7		174844.6		1328292.3		391341.9		1633799.5		391341.9		305507.2		1700177.1		478021.1		317919.3		893544.5		990195.9		168221.4		185158.6

				*dla nowych jednostek wytwórczych

				Źródła:

				Statystyka:		"Energy prices and taxes" - International Energy Agency

				Prognoza:		ARE SA





		



Gospodarstwa (z VAT)
domowe

Usługi (z VAT)

Przemysł (bez VAT)

[EUR'2016/kWh]

Cene e.e. dla odbiorców końcowych



		ENERGIA ZE ŹRÓDEŁ ODNAWILANYCH

		Zużycie energii końcowej brutto ze źródeł odnawialnych oraz  udział energii ze źródeł odnawilanych w zużyciu energii końcowej brutto i w różnych sektorach (ciepłowniczo-chłodniczym, elektroenergetycznym oraz transportowym), a także podziałem na technologię w każdym z tych sektorów.

		Dane przygotowane na podstawie aplikacji SHARES 2016 v2016.71107

		1. Sektorowe i całkowite zużycie energii końcowej brutto ze źródeł odnawialnych [ktoe]

		Zużycie energi końcowej brutto z OZE w podziale na sektory [ktoe]		2005		2010		2015		2020		2025		2030		2035		2040

		Końcowe zużycie energii brutto (denominator RES-OS)		61573.7978485956		69156.4045901889		64596.0096348524		73511.6169373256		71508.2232962121		69345.4792002021		68905.6792220099		68835.8808109869

		Zużycie energii końcowej brutto ze źródeł odnawialnych		4245.4066167671		6399.3124056863		7664.3986707428		11027.3862707633		13142.7725104904		15936.8064794925		17760.7242063121		19637.2146466944

		Zużycie energii końcowej brutto ze źródeł odnawialnych w elektroenergetyce		331.7175385929		890.2660843424		1894.2871243367		3369.395598779		4003.5146279175		5492.9598544385		6581.1347456131		7715.4734101806

		Zużycie energii końcowej brutto ze źródeł odnawilanych w ciepłownictwie i chłodnictwie		3867.6077194994		4641.6215004784		5116.6837734052		6162.8408683904		7603.6832798414		9027.2493151268		9811.8837658838		10601.2397400609

		Zużycie energii końcowej brutto ze źródeł odnawilanych w transporcie		95.1635512802		916.188896532		721.2314359415		1612.9681989602		1677.2291499912		1707.7455079771		1855.6602831755		2023.5233411071

		Sektorowy i całkowity udział energii ze źródeł odnawialnych w zużyciu końcowym energii brutto		2005		2010		2015		2020		2025		2030		2035		2040

		Udział energii ze źródeł odnawialnych w zużyciu końcowym energii brutto		0.0689482664		0.0925339084		0.1186512714		0.1500087568		0.1837938618		0.2298175262		0.2577541417		0.2852758535

		Udział energii z OZE w elektroenergetyce		0.030717914		0.0701251137		0.13432694		0.220824786		0.2478029062		0.3175625702		0.359844718		0.3974620385

		Udział energii z OZE w ciepłownictwie i chłodnictwie		0.1016078948		0.1173361944		0.1453506444		0.1736572469		0.2271685035		0.2839328172		0.3150779054		0.3439483735

		Udział energii z OZE w transporcie (z multiplikatorami)		0.0162010479		0.0657136664		0.0644285571		0.1000461298		0.1118385652		0.1398696536		0.1772214358		0.2200700851

		2. Sektor elektroenergetyczny

		Produkcja energii elektrycznej z OZE w podziale na technologie - sektor elektroenergetyczny [ktoe]		2005		2010		2015		2020		2025		2030		2035		2040

		Końcowe zużycie energii elektrycznej brutto (denominator RES-E)		12396.6663800516		13390.7827171109		14102.064144454		15258.2310141943		16156.0438875345		17297.2521633585		18288.8185282856		19411.8498451907

		Elektrownie wodne*		184.3051985595		201.9788581698		202.3570435221		206.0165200344		245.5571865864		253.7823972485		262.0076079106		270.2403508169

		Elektrownie wiatrowe*		17.4788060695		146.1986621141		832.9722132308		2019.652177558		2278.3378586414		3289.9351263972		3940.3347149613		4745.56775546

		Elektrownie fotowoltaiczne		0		0		4.8700773861		173.2296402408		389.5278995701		584.0464488392		929.2528911436		1274.2238754944

		Elektrownie biomasowe		120.3654342218		507.7566638005		776.1513327601		821.5389971453		834.7178733173		1001.3913495374		984.0497025348		887.3937922958

		Elektrownie biogazowe		9.568099742		34.331900258		77.9364574377		132.092966466		230.0121410146		334.2584006879		430.6334651763		498.3483404987

		Odnawialne odpady komunalne		0		0		0		16.8652973345		25.3616687876		29.5461317283		34.8563638865		39.6992956148

		*wartości znormalizowane

		Udział poszczególnych rodzajów technologii w zużyciu energii z OZE w elektroenergetyce		2005		2010		2015		2020		2025		2030		2035		2040

		Elektrownie wodne		0.5556088452		0.2268747083		0.1068249058		0.0611434645		0.0613354039		0.0462013931		0.0398119197		0.035025764

		Elektrownie wiatrowe		0.0526918358		0.1642190629		0.4397285937		0.5994108196		0.5690844347		0.5989366778		0.5987318095		0.6150714938

		Elektrownie fotowoltaiczne		0		0		0.0025709288		0.0514126748		0.0972964847		0.106326364		0.1411994933		0.1651517422

		Biomasa stała		0.3628552012		0.5703425894		0.4097326761		0.2438238471		0.2084962716		0.1823045091		0.1495258402		0.1150148209

		Elektrownie biogazowe		0.0288441177		0.0385636394		0.0411428956		0.0392037571		0.0574525542		0.060852147		0.0654345309		0.0645907664

		Odnawialne odpady komunalne		0		0		0		0.005005437		0.006334851		0.0053789091		0.0052964064		0.0051454128

		3. Sektor ciepłownictwa i chłodnictwa

		Zużycie energi końcowej brutto z OZE w podziale na technologie - ciepłownictwo i chłodnictwo [ktoe]		2005		2010		2015		2020		2025		2030		2035		2040

		Końcowe zużycie energii brutto w ciepłownictwie i chłodnictwie (denominator RES-H&C)		38064.0473392567		39558.3095677374		35202.3466663067		35488.5325983037		33471.5559743206		31793.6102020318		31141.1355669436		30822.1830821426

		Geotermia		11.3690646795		13.4470239801		21.7110920034		30.7433870569		44.9108119492		59.0083458124		74.6881063658		109.1945025507

		Słońce		0.143307538		10.0315276584		45.0224515143		107.6823749582		270.693323613		455.4347796998		569.553750662		590.8249238088

		Biomasa stała		3814.4645074998		4554.5762873794		4895.9826120187		5597.0814798766		6473.0121793962		7287.6616398283		7554.7972204019		7950.1297078543

		Biogaz		40.9143020923		50.7547530333		88.4446355212		134.6587905268		243.4451197667		340.5254614268		435.7058818822		507.6871542698

		Pompy ciepła		0		9.8741038987		25.6118330211		177.2657400179		431.4341846136		728.0881269206		1001.1489967518		1246.7677933118

		Odnawialne odpady komunalne		0.7165376899		2.9378045285		39.9111493265		115.409095954		140.1876605026		156.5309614389		175.9898098199		196.6356582654

		Udział poszczególnych rodzajów technologii w zużyciu energii z OZE w ciepłownictwie i chłodnictwie		2005		2010		2015		2020		2025		2030		2035		2040

		Geotermia		0.0029395599		0.0028970531		0.004243196		0.004988509		0.0059064548		0.0065366917		0.0076120048		0.0103001635

		Słońce		0.0000370533		0.0021612119		0.0087991468		0.0174728469		0.0356002892		0.0504511135		0.0580473398		0.0557316822

		Biomasa stała		0.98625941		0.9812468093		0.9568663667		0.9081982805		0.8512995533		0.807295931		0.7699639947		0.749924528

		Biogaz		0.0105787104		0.0109347031		0.0172855387		0.0218501164		0.0320167359		0.0377219516		0.0444059359		0.0478894136

		Pompy ciepła		0		0.0021272962		0.0050055532		0.0287636406		0.0567401572		0.0806544831		0.1020343311		0.1176058484

		Odnawialne odpady komunalne		0.0001852664		0.0006329263		0.0078001985		0.0187266065		0.0184368095		0.0173398292		0.0179363937		0.0185483644

		4. Sektor transportu

		Zużycie energi końcowej brutto z OZE w podziale na technologie - sektor transportu [ktoe]		2005		2010		2015		2020		2025		2030		2035		2040

		Końcowe zużycie energii brutto w transporcie (denominator RES-T)		10178.6588464937		14950.9767325881		14488.0249584408		20295.1862793236		19803.5495643104		18883.5848071925		18672.916669998		18356.4932303022

		Energia elektryczna		49.0821926053		48.7640756664		67.8036629407		117.8183953663		141.6545472597		291.1481980499		487.9545883603		703.0218446542

		Biopaliwa I generacji/HVO/CHVO I generacji		46.0813586749		867.4248208656		653.4277730009		1273.867632662		1197.7481901306		998.7011034986		889.0087016299		831.9159427654

		Biopaliwa II generacji lub HVO/COHVO II generacji		0		0		0		221.2821709319		337.8264126009		417.8962064285		478.6969931853		488.5855536876

		Zużycie energii elektrycznej na cele transportu drogowego zakwalifikowane do OZE		0.2583920894		0.3360017197		0.4801031814		13.0057026248		52.8948062468		149.789070332		294.5609067551		472.7976380434

		Zużycie energii elektrycznej na cele transportu kolejowego zakwalifikowane do OZE		43.6682631126		43.3003955288		61.0603955288		96.121106759		82.1211751861		132.4630789265		182.4022117779		218.4264360582

		Zużycie energii elektrycznej w transporcie rurociągowym zakwalifikowane do OZE		5.1555374033		5.1276784179		6.2631642304		8.6915859825		6.6385658269		8.8960487915		10.9914698272		11.7977705525

		Udział poszczególnych rodzajów technologii w zużyciu energii z OZE w transporcie		2005		2010		2015		2020		2025		2030		2035		2040

		Energia elektryczna		0.5157667189		0.0532249145		0.0940109645		0.0730444627		0.0844574799		0.1704868768		0.2629546975		0.3474246283

		Biopaliwa		0.4842332811		0.9467750855		0.9059890355		0.9269555373		0.9155425201		0.8295131232		0.7370453025		0.6525753717

		Udział energii elektrycznej na cele transportu drogowego		0.0052644773		0.0068903535		0.0070807853		0.110387708		0.3734070474		0.5144770647		0.6036645905		0.672521973

		Udział energii elektrycznej na cele transportu kolejowego		0.8896966658		0.8879568604		0.9005471516		0.8158412484		0.5797284787		0.4549678817		0.3738098096		0.3106965135

		Udział energii elektrycznej na cele innych rodzajów transportu		0.1050388569		0.1051527861		0.0923720631		0.0737710436		0.0468644739		0.0305550536		0.0225255999		0.0167815135

		Całkowite zużycie energii elektrycznej w transporcie [ktoe]		342.9922613929		287.0163370593		267.1539122958		355.0885936297		626.5436980983		1004.1816301338		1356.0143138712		1768.7773336512

		Rzeczywiste zużycie energii elektrycznej na cele transportu drogowego [ktoe]		1.8056749785		1.9776440241		1.8916595013		39.1974159879		233.9558323905		516.6284175195		818.5778254674		1189.5416222613

		Rzeczywiste zużycie energii elektrycznej na cele transportu kolejowego [ktoe]		305.1590713672		254.8581255374		240.5846947549		289.6959215161		363.2252249477		456.8703891004		506.8914525095		549.5529507479

		Rzeczywiste zużycie energii elektrycznej w transporcie rurociągowym [ktoe]		36.0275150473		30.1805674979		24.6775580396		26.1952561257		29.3626407601		30.682823514		30.5450358942		29.6827606419

		RES-E (%) EU28 average						0.2538		0.3318		0.2260888549		0.2899357938		0.359844718		0.3974620385

		Źródło: ARE, EUROSTAT SHARES						34429.6670249355

		Wytwarzanie energii elektrycznej w budynkach (OZE)		Produkcja brutto [GWh]												Energiia wprowadzona do sieci [GWh]

						Biogazownie		Fotowoltaika		Elektrownie wiatrowe		MEW						Biogazownie		Fotowoltaika		Elektrownie wiatrowe		MEW

				2015		0		9.024552		0		0				2015		0		4.024552		0		0

				2020		89.352		377.4684		34.6896		20.4984				2020		17.781048		156.649386		25.3580976		18.5100552

				2025		260.172		1520.9988		113.5296		71.7444				2025		51.774228		631.214502		82.9901376		64.7851932

				2030		430.992		2896.932		160.8336		122.9904				2030		85.767408		1202.22678		117.5693616		111.0603312

				2035		538.74		4429.932		200.2536		174.2364				2035		107.20926		1838.42178		146.3853816		157.3354692

				2040		572.904		5930.52		239.6736		225.4824				2040		114.007896		2461.1658		175.2014016		203.6106072

				Zużycie na własne potrzeby [GWh]

						Biogazownie		Fotowoltaika		Elektrownie wiatrowe		MEW

				2015		0		5		0		0

				2020		71.570952		220.819014		9.3315024		1.9883448

				2025		208.397772		889.784298		30.5394624		6.9592068

				2030		345.224592		1694.70522		43.2642384		11.9300688

				2035		431.53074		2591.51022		53.8682184		16.9009308

				2040		458.896104		3469.3542		64.4721984		21.8717928

		Źródło: URE

		Wytwarzanie energii cieplnej w budynkach (OZE)		Produkcja brutto [ktoe]														Energiia wprowadzona do sieci [ktoe]

						Biogazownie		Kolektory słoneczne		Kotły na biomasę		Pompy ciepła		Geotermalne						Biogazownie		Kolektory słoneczne		Kotły na biomasę		Pompy ciepła		Geotermalne

				2015		0		45.0224515143		1054.2964718629		25.6118330211		0				2015		0		0		0		0		0

				2020		45.8756632748		107.6823749582		1253.3149510252		177.2657400179		0				2020		0		0		0		0		0

				2025		133.4891849017		270.693323613		1591.9438842373		431.4341846136		0				2025		0		0		0		0		0

				2030		221.2826110905		455.4347796998		1990.7820010427		728.0881269206		0				2030		0		0		0		0		0

				2035		276.693216144		569.553750662		2117.4457242229		1001.1489967518		0				2035		0		0		0		0		0

				2040		293.9640540828		590.8249238088		2299.8441363523		1246.7677933118		0				2040		0		0		0		0		0

				Zużycie na własne potrzeby [ktoe]

						Biogazownie		Kolektory słoneczne		Kotły na biomasę		Pompy ciepła		Geotermalne

				2015		0		45.0224515143		1054.2964718629		25.6118330211		0

				2020		45.8756632748		107.6823749582		1253.3149510252		177.2657400179		0

				2025		133.4891849017		270.693323613		1591.9438842373		431.4341846136		0

				2030		221.2826110905		455.4347796998		1990.7820010427		728.0881269206		0

				2035		276.693216144		569.553750662		2117.4457242229		1001.1489967518		0

				2040		293.9640540828		590.8249238088		2299.8441363523		1246.7677933118		0

				2005		2010		2015		2020		2025		2030		2035		2040

		Krajowy udział OZE (PEK)		0.0689482664		0.0925339084		0.1186512714		0.1500087568		0.1837938618		0.2298175262		0.2577541417		0.2852758535

		Krajowy udział OZE (ODN)		0.069		0.093		0.119		0.132		0.139		0.152		0.169		0.18

				2005		2010		2015		2020		2025		2030		2035		2040

		Udział OZE w elektroenergetyce (PEK)		0.030717914		0.0701251137		0.13432694		0.220824786		0.2478029062		0.3175625702		0.359844718		0.3974620385

		Udział OZE w elektroenergetyce (ODN)		0.027		0.066		0.13		0.15		0.165		0.194		0.239		0.259

				2005		2010		2015		2020		2025		2030		2035		2040

		Udział OZE w ciepłownictwie i chłodnictwie (PEK)		0.1016078948		0.1173361944		0.1453506444		0.1736572469		0.2271685035		0.2839328172		0.3150779054		0.3439483735

		Udział OZE w ciepłownictwie i chłodnictwie (ODN)		0.102		0.117		0.145		0.156		0.165		0.177		0.188		0.197

				2005		2010		2015		2020		2025		2030		2035		2040

		Udział OZE w transporcie (PEK)		0.0162010479		0.0657136664		0.0644285571		0.1000461298		0.1118385652		0.1398696536		0.1772214358		0.2200700851

		Udział OZE w transporcie (ODN)		0.016		0.066		0.064		0.1		0.104		0.112		0.121		0.13



Skwierz: Udział z 2013 r
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		ENERGIA ZE ŹRÓDEŁ ODNAWILANYCH

		Zużycie energii końcowej brutto ze źródeł odnawialnych oraz  udział energii ze źródeł odnawilanych w zużyciu energii końcowej brutto i w różnych sektorach (ciepłowniczo-chłodniczym, elektroenergetycznym oraz transportowym), a także podziałem na technologię w każdym z tych sektorów.

		Dane przygotowane na podstawie aplikacji SHARES 2016 v2016.71107

		1. Sektorowe i całkowite zużycie energii końcowej brutto ze źródeł odnawialnych [ktoe]

		Zużycie energi końcowej brutto z OZE w podziale na sektory [ktoe]		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

		Końcowe zużycie energii brutto (denominator RES-OS)		61573.7978485956		69156.4045901889		64596.0096348524		73511.6169373256		73260.4718200196		72890.032881153		72464.1540572225		71993.0190537005		71508.0159292116		71051.2035702883		70560.7039271299		70150.5711797204		69704.4354485097		69345.4792002021		68905.6792220099		68835.8808109869

		Zużycie energii końcowej brutto ze źródeł odnawialnych (numerator RES-OS)		4245.4066167671		6399.3124056863		7664.3986707428		11027.3862707633		11422.6170802248		11939.1900606182		12241.2936070386		12497.4377682997		13142.7725104904		13757.6124504176		14232.2679241072		14742.179497273		15349.7414985108		15936.8064794925		17760.7242063121		19637.2146466944

		Zużycie energii końcowej brutto ze źródeł odnawialnych w elektroenergetyce		331.7175385929		890.2660843424		1894.2871243367		3369.395598779		3397.4153219742		3506.1017793431		3552.5575371694		3659.343583718		4003.5146279175		4280.8211442304		4570.8187026346		4891.7033511209		5228.5219643226		5492.9598544385		6581.1347456131		7715.4734101806

		Zużycie energii końcowej brutto ze źródeł odnawilanych w ciepłownictwie i chłodnictwie		3867.6077194994		4641.6215004784		5116.6837734052		6162.8408683904		6516.2692160141		6908.7082674392		7147.1762243657		7277.5508891229		7603.6832798414		7965.7858970993		8174.6198989302		8387.4360927704		8681.5881216606		9027.2493151268		9811.8837658838		10601.2397400609

		Zużycie energii końcowej brutto ze źródeł odnawilanych w transporcie		95.1635512802		916.188896532		721.2314359415		1612.9681989602		1583.2903754963		1620.3501590881		1649.49037515		1684.9408419371		1677.2291499912		1673.259573199		1682.0917804778		1688.4385701124		1696.0706680342		1707.7455079771		1855.6602831755		2023.5233411071

		Sektorowy i całkowity udział energii ze źródeł odnawialnych w zużyciu końcowym energii brutto		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040																				2005		2010		2015		2020		2025		2030		2035		2040

		Udział energii ze źródeł odnawialnych w zużyciu końcowym energii brutto		0.0689482664		0.0925339084		0.1186512714		0.1500087568		0.1559178749		0.1637972928		0.1689289521		0.1735923557		0.1837943948		0.1936295483		0.2017024651		0.2101505269		0.220211833		0.2298175262		0.2577541417		0.2852758535								zużycie energii końcowej brutto ze źródeł odnawialnych w elektroenergetyce												331.7175385929		890.2660843424		1894.2871243367		3369.395598779		4003.5146279175		5492.9598544385		6581.1347456131		7715.4734101806

		Udział energii z OZE w elektroenergetyce		0.030717914		0.0701251137		0.13432694		0.220824786		0.2212382759		0.2259437093		0.2260888549		0.2295020432		0.2478029062		0.2611577977		0.2748101693		0.2899357938		0.305806135		0.3175625702		0.359844718		0.3974620385								zużycie energii końcowej brutto ze źródeł odnawialnych w ciepłownictwie i chłodnictwie												3867.6077194994		4641.6215004784		5116.6837734052		6162.8408683904		7603.6832798414		9027.2493151268		9811.8837658838		10601.2397400609

		Udział energii z OZE w ciepłownictwie i chłodnictwie		0.1016078948		0.1173361944		0.1453506444		0.1736572469		0.1856963187		0.1991445562		0.2084656827		0.2148943491		0.2271685035		0.2406465955		0.249837197		0.259036752		0.2709531766		0.2839328172		0.3150779054		0.3439483735		0.0107022513		0.0113528628		0.011027557		zużycie energii końcowej brutto ze źródeł odnawialnych w transporcie												95.1635512802		916.188896532		721.2314359415		1612.9681989602		1677.2291499912		1707.7455079771		1855.6602831755		2023.5233411071

		Udział energii z OZE w transporcie (z multiplikatorami)		0.0162010479		0.0657136664		0.0644285571		0.1000461298		0.0931918416		0.0978358828		0.1023032162		0.1078744689		0.1118385652		0.1158587818		0.1217658921		0.1273443309		0.1332657104		0.1398696536		0.1772214358		0.2200700851								udział energii ze źródeł odnawialnych w zużyciu końcowym energii brutto												0.0689482664		0.0925339084		0.1186512714		0.1500087568		0.1837943948		0.2298175262		0.2577541417		0.2852758535

		Punkty referencyjne								15				16.44						18.44				20.2						23

		2. Sektor elektroenergetyczny

										0.1743537127		0.1853537127		0.1963537127		0.2073537127		0.2183537127		0.2293537127		0.2403537127		0.2513537127		0.2623537127		0.2733537127		0.2843537127

		Produkcja energii elektrycznej z OZE w podziale na technologie - sektor elektroenergetyczny [ktoe]		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

		Końcowe zużycie energii elektrycznej brutto (denominator RES-E)		12396.6663800516		13390.7827171109		14102.064144454		15258.2310141943		15356.3632175763		15517.5897164972		15713.1033214497		15944.7102662215		16156.0438875345		16391.7033397327		16632.6403242528		16871.6779913488		17097.5051350228		17297.2521633585		18288.8185282856		19411.8498451907

		Elektrownie wodne*		184.3051985595		201.9788581698		202.3570435221		206.0165200344		207.4551786758		208.2761932932		209.9182225279		211.5602517627		245.5571865864		247.1992158212		248.8487773001		250.498338779		252.1403680138		253.7823972485		262.0076079106		270.2403508169

		Elektrownie wiatrowe*		17.4788060695		146.1986621141		832.9722132308		2019.652177558		2027.1607893379		2027.8590283749		2031.3332760103		2034.1465692175		2278.3378586414		2482.6532966466		2682.3304539983		2906.2324385211		3135.6627136715		3289.9351263972		3940.3347149613		4745.56775546

		Elektrownie fotowoltaiczne		0		0		4.8700773861		173.2296402408		214.4945881341		268.6471305245		304.8526699914		345.0525585555		389.5278995701		420.7352677558		449.6679735168		487.4486558899		527.9532237317		584.0464488392		929.2528911436		1274.2238754944

		Elektrownie biomasowe		120.3654342218		507.7566638005		776.1513327601		821.5389971453		789.8980549063		818.6965511402		797.113622466		836.2756325572		834.7178733173		852.8312047635		889.3398974755		924.7686099343		970.3587258015		1001.3913495374		984.0497025348		887.3937922958

		Elektrownie biogazowe		9.568099742		34.331900258		77.9364574377		132.092966466		141.1165950129		163.2086672399		185.6773516767		208.2213585555		230.0121410146		252.1042132416		274.2716079106		295.1208598452		313.7104385211		334.2584006879		430.6334651763		498.3483404987

		Odnawialne odpady komunalne		0		0		0		16.8652973345		17.2901159071		19.4142087704		23.662394497		24.0872130696		25.3616687876		25.2979460017		26.3599924334		27.6344481513		28.696494583		29.5461317283		34.8563638865		39.6992956148

		*wartości znormalizowane																																																																																2020		2030		2040

		Udział poszczególnych rodzajów technologii w zużyciu energii z OZE w elektroenergetyce		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040																																														Udział energii ze źródeł odnawialnych w zużyciu końcowym energii brutto		0.1500087568		0.2298175262		0.2852758535

		Elektrownie wodne		0.5556088452		0.2268747083		0.1068249058		0.0611434645		0.0610626488		0.059403921		0.0590893238		0.0578137163		0.0613354039		0.0577457473		0.0544429332		0.0512088164		0.0482240239		0.0462013931		0.0398119197		0.035025764																																														Udział energii z OZE w elektroenergetyce		0.220824786		0.3175625702		0.3974620385

		Elektrownie wiatrowe		0.0526918358		0.1642190629		0.4397285937		0.5994108196		0.5966773553		0.5783799661		0.5717946169		0.5558774471		0.5690844347		0.5799479149		0.5868380762		0.594114612		0.5997225861		0.5989366778		0.5987318095		0.6150714938																																														Udział energii z OZE w ciepłownictwie i chłodnictwie		0.1736572469		0.2839328172		0.3439483735

		Elektrownie fotowoltaiczne		0		0		0.0025709288		0.0514126748		0.0631346385		0.0766227416		0.0858121696		0.0942935668		0.0972964847		0.0982837763		0.0983779937		0.099648041		0.1009756155		0.106326364		0.1411994933		0.1651517422																																														Udział energii z OZE w transporcie (z multiplikatorami)		0.1000461298		0.1398696536		0.2200700851

		Biomasa stała		0.3628552012		0.5703425894		0.4097326761		0.2438238471		0.2324997035		0.2335062136		0.2243773997		0.2285315968		0.2084962716		0.1992214054		0.1945690598		0.1890483833		0.1855894902		0.1823045091		0.1495258402		0.1150148209

		Elektrownie biogazowe		0.0288441177		0.0385636394		0.0411428956		0.0392037571		0.0415364569		0.0465498943		0.0522658253		0.0569012867		0.0574525542		0.0588915549		0.0600049194		0.0603308988		0.0599998318		0.060852147		0.0654345309		0.0645907664

		Odnawialne odpady komunalne		0		0		0		0.005005437		0.005089197		0.0055372633		0.0066606647		0.0065823863		0.006334851		0.0059096013		0.0057670177		0.0056492486		0.0054884525		0.0053789091		0.0052964064		0.0051454128

		3. Sektor ciepłownictwa i chłodnictwa

		Zużycie energi końcowej brutto z OZE w podziale na technologie - ciepłownictwo i chłodnictwo [ktoe]		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

		Końcowe zużycie energii brutto w ciepłownictwie i chłodnictwie (denominator RES-H&C)		38064.0473392567		39558.3095677374		35202.3466663067		35488.5325983037		35090.9983739781		34691.9263101852		34284.6656114319		33865.7155066696		33471.5559743206		33101.5939866001		32719.7871146714		32379.3285189848		32040.9165513572		31793.6102020318		31141.1355669436		30822.1830821426				Występują róznice w wartościach opałowych stosowanych w bilansach EUROSTAT i OECD dla biomasy

		Geotermia		11.3690646795		13.4470239801		21.7110920034		30.7433870569		33.4447567666		36.4258735189		39.4604988508		41.7084497549		44.9108119492		48.2316160791		51.6979732522		55.3410357485		57.0472772621		59.0083458124		74.6881063658		109.1945025507

		Słońce		0.143307538		10.0315276584		45.0224515143		107.6823749582		131.9214937644		160.6422403808		194.4426820073		231.4658363161		270.693323613		310.3085917673		350.8196109558		388.6054340091		424.0136913294		455.4347796998		569.553750662		590.8249238088

		Biomasa stała		3814.4645074998		4554.5762873794		4895.9826120187		5597.0814798766		5861.0385387618		6142.0408910372		6253.4303402972		6269.2485943588		6473.0121793962		6711.0131360403		6791.5698416729		6879.6450187128		7056.0690130743		7287.6616398283		7554.7972204019		7950.1297078543

		Biogaz		40.9143020923		50.7547530333		88.4446355212		134.6587905268		149.945955559		176.8121107291		207.4923900604		225.5003232559		243.4451197667		262.9633295248		282.5258261755		301.9302761789		321.0647687644		340.5254614268		435.7058818822		507.6871542698

		Pompy ciepła		0		9.8741038987		25.6118330211		177.2657400179		221.2374894274		268.4230194251		319.1858400574		373.5360601965		431.4341846136		491.1465542245		552.3715321871		612.3889778946		670.2362086234		728.0881269206		1001.1489967518		1246.7677933118

		Odnawialne odpady komunalne		0.7165376899		2.9378045285		39.9111493265		115.409095954		118.6809817348		124.364132348		133.1644730926		136.0916252406		140.1876605026		142.1226694633		145.6351146867		149.5253502265		153.157162607		156.5309614389		175.9898098199		196.6356582654

		Udział poszczególnych rodzajów technologii w zużyciu energii z OZE w ciepłownictwie i chłodnictwie		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

		Geotermia		0.0029395599		0.0028970531		0.004243196		0.004988509		0.0051325008		0.0052724579		0.0055211314		0.0057311107		0.0059064548		0.0060548472		0.0063242051		0.0065980873		0.0065710647		0.0065366917		0.0076120048		0.0103001635

		Słońce		0.0000370533		0.0021612119		0.0087991468		0.0174728469		0.0202449422		0.0232521383		0.0272055251		0.0318054576		0.0356002892		0.038955176		0.0429157093		0.0463318504		0.0488405676		0.0504511135		0.0580473398		0.0557316822

		Biomasa stała		0.98625941		0.9812468093		0.9568663667		0.9081982805		0.8994469603		0.8890288392		0.8749511897		0.8614503272		0.8512995533		0.842479728		0.8308116984		0.8202321833		0.8127624709		0.807295931		0.7699639947		0.749924528

		Biogaz		0.0105787104		0.0109347031		0.0172855387		0.0218501164		0.023011013		0.0255926439		0.0290313802		0.0309857432		0.0320167359		0.033011599		0.034561341		0.0359979227		0.0369822623		0.0377219516		0.0444059359		0.0478894136

		Pompy ciepła		0		0.0021272962		0.0050055532		0.0287636406		0.0339515576		0.0388528519		0.0446590136		0.0513271657		0.0567401572		0.0616570117		0.0675715249		0.073012655		0.0772020279		0.0806544831		0.1020343311		0.1176058484

		Odnawialne odpady komunalne		0.0001852664		0.0006329263		0.0078001985		0.0187266065		0.0182130262		0.0180010687		0.0186317601		0.0187001956		0.0184368095		0.0178416381		0.0178155213		0.0178273013		0.0176416066		0.0173398292		0.0179363937		0.0185483644

		4. Sektor transportu

		Zużycie energi końcowej brutto z OZE w podziale na technologie - sektor transportu [ktoe]		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

		Końcowe zużycie energii brutto w transporcie (denominator RES-T)		10178.6588464937		14950.9767325881		14488.0249584408		20295.1862793236		20290.2280713276		20251.8469226992		20144.3427403818		19987.7173368946		19803.5495643104		19628.5812297772		19438.989987473		19260.7579624272		19066.9412714439		18883.5848071925		18672.916669998		18356.4932303022

		Energia elektryczna		49.0821926053		48.7640756664		67.8036629407		117.8183953663		74.3578332598		95.9701452522		107.9305296465		124.3975464782		141.6545472597		162.2541641112		195.2624579354		225.3985167307		256.4392555066		291.1481980499		487.9545883603		703.0218446542

		Biopaliwa I generacji/HVO/COHVO I generacji		46.0813586749		867.4248208656		653.4277730009		1273.867632662		1264.3415229708		1256.4801462364		1250.3511295702		1246.0257311917		1197.7481901306		1157.1650377213		1116.9749924104		1077.1717644842		1037.7491648646		998.7011034986		889.0087016299		831.9159427654

		Biopaliwa II generacji lub HVO/COHVO II generacji		0		0		0		221.2821709319		244.5910192657		267.8998675995		291.2087159333		314.5175642671		337.8264126009		353.8403713664		369.854330132		385.8682888975		401.882247663		417.8962064285		478.6969931853		488.5855536876

		Zużycie energii elektrycznej na cele transportu drogowego zakwalifikowane do OZE		0.2583920894		0.3360017197		0.4801031814		13.0057026248		11.3600524836		19.2822261319		27.7196500944		39.1058860791		52.8948062468		67.7289294319		88.4567997667		107.8760487517		127.5935272921		149.789070332		294.5609067551		472.7976380434

		Zużycie energii elektrycznej na cele transportu kolejowego zakwalifikowane do OZE		43.6682631126		43.3003955288		61.0603955288		96.121106759		57.8443349451		70.5212347586		73.9460189715		78.7766553347		82.1211751861		87.7135552594		99.378896061		109.6266586906		120.4719537277		132.4630789265		182.4022117779		218.4264360582

		Zużycie energii elektrycznej w transporcie rurociągowym zakwalifikowane do OZE		5.1555374033		5.1276784179		6.2631642304		8.6915859825		5.153445831		6.1666843616		6.2648605806		6.5150050644		6.6385658269		6.8116794199		7.4267621077		7.8958092883		8.3737744869		8.8960487915		10.9914698272		11.7977705525

		Udział poszczególnych rodzajów technologii w zużyciu energii z OZE w transporcie		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040

		Energia elektryczna		0.5157667189		0.0532249145		0.0940109645		0.0730444627		0.0469641163		0.0592280284		0.065432652		0.0738290291		0.0844574799		0.0969689143		0.1160831176		0.1334952427		0.1511960913		0.1704868768		0.2629546975		0.3474246283

		Biopaliwa		0.4842332811		0.9467750855		0.9059890355		0.9269555373		0.9530358837		0.9407719716		0.934567348		0.9261709709		0.9155425201		0.9030310857		0.8839168824		0.8665047573		0.8488039087		0.8295131232		0.7370453025		0.6525753717

		Udział energii elektrycznej na cele transportu drogowego		0.0052644773		0.0068903535		0.0070807853		0.110387708		0.1527754641		0.2009190054		0.2568286303		0.3143621975		0.3734070474		0.4174249074		0.4530148842		0.4786014137		0.4975584843		0.5144770647		0.6036645905		0.672521973

		Udział energii elektrycznej na cele transportu kolejowego		0.8896966658		0.8879568604		0.9005471516		0.8158412484		0.7779185112		0.7348247163		0.6851260641		0.6332653462		0.5797284787		0.5405935542		0.5089503487		0.486368146		0.4697874882		0.4549678817		0.3738098096		0.3106965135

		Udział energii elektrycznej na cele innych rodzajów transportu		0.1050388569		0.1051527861		0.0923720631		0.0737710436		0.0693060247		0.0642562783		0.0580453056		0.0523724563		0.0468644739		0.0419815384		0.0380347671		0.0350304403		0.0326540274		0.0305550536		0.0225255999		0.0167815135

		Całkowite zużycie energii elektrycznej w transporcie [ktoe]		342.9922613929		287.0163370593		267.1539122958		355.0885936297		391.3570171567		434.5986108769		487.8474541503		550.5687539824		626.5436980983		706.9835277979		787.9748503963		863.0740446712		933.1505315235		1004.1816301338		1356.0143138712		1768.7773336512

		Rzeczywiste zużycie energii elektrycznej na cele transportu drogowego [ktoe]		1.8056749785		1.9776440241		1.8916595013		39.1974159879		59.7897499137		87.3191206446		125.2931934344		173.078003397		233.9558323905		295.1125336353		356.9643355904		413.0684579018		464.2969641147		516.6284175195		818.5778254674		1189.5416222613

		Rzeczywiste zużycie energii elektrycznej na cele transportu kolejowego [ktoe]		305.1590713672		254.8581255374		240.5846947549		289.6959215161		304.4438681323		319.3538009438		334.2370061367		348.6561125876		363.2252249477		382.1907380476		401.0400749033		419.7717229567		438.3824443437		456.8703891004		506.8914525095		549.5529507479

		Rzeczywiste zużycie energii elektrycznej w transporcie rurociągowym [ktoe]		36.0275150473		30.1805674979		24.6775580396		26.1952561257		27.1233991107		27.9256892885		28.3172545792		28.8346379978		29.3626407601		29.6802561149		29.9704399026		30.2338638128		30.4711230651		30.682823514		30.5450358942		29.6827606419

		RES-E (%) Polska						0.2538		0.3318		0.19		0.220824786		0.2212382759		0.2259437093		0.2260888549		0.2295020432		0.2478029062		0.2611577977		0.2748101693		0.2899357938		0.359844718		0.3974620385

		Źródło: ARE, EUROSTAT SHARES



Skwierz: Udział z 2013 r



		



udział energii ze źródeł odnawialnych w zużyciu końcowym energii brutto

zużycie energii końcowej brutto ze źródeł odnawialnych w transporcie

zużycie energii końcowej brutto ze źródeł odnawialnych w ciepłownictwie i chłodnictwie

zużycie energii końcowej brutto ze źródeł odnawialnych w elektroenergetyce

[ktoe]



		



Elektrownie wodne*

Elektrownie wiatrowe*

Elektrownie fotowoltaiczne

Elektrownie biomasowe

Elektrownie biogazowe

Odnawialne odpady komunalne

[ktoe]



		



Geotermia

Słońce

Biomasa stała

Biogaz

Pompy ciepła

Odnawialne odpady komunalne

[ktoe]



		



Energia elektryczna

Biopaliwa I generacji/HVO/COHVO I generacji

Biopaliwa II generacji lub HVO/COHVO II generacji

[ktoe]



		

		Inwestycje w sektorze elektroenergetycznym						[mln Euro'2016]

		Sektor wytwarzania energii elektrycznej

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040

		Łącznie

		Elektrownie

		Elektrociepłownie

		Dost. do IED/BREF

		Wg paliw

		Węglowe

		Gazowe

		Jądrowe

		Inne

		Odnawialne

		Wodne

		Wiatrowe

		Fotowoltaiczne

		Biomasa

		Biogaz

		Przesył i dystrybucja energii elektrycznej

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040

		Łącznie

		Sieć Przesyłowa

		Sieć dystrybucyjna

		Ciepłownie

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040

		Łącznie

		Kotły ciepł.

		Magazyn ciepł.

		Modernizacja

		Nakłady inwestycyjne związane z energią w pozostałych sektorach [mln EUR'2016]

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040

		Nakłady inwestycyjne

		Nakłady inwestycyjne związane z energią w przemyśle [mln EUR'2016]

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040

		Nakłady inwestycyjne

		Nakłady inwestycyjne związane z energią w gospodarce krajowej [mln EUR'2016]

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040				Uwaga:

		Nakłady inwestycyjne																Pełne nakłady inwestycyjne związane z energią w gospodarce krajowej

		Nakłady inwestycyjne elektroenergetyka [mln EUR'2016]

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040				Uwaga:

		Nakłady inwestycyjne																Pełne nakłady inwestycyjne uwzględniające koszt związany z wymianą liczników i wzmocnieniem sieci przesyłowej dla potrzeb rozwoju energetyki wiatrowej na morzu i energetyki jądrowej (sektor wytwarzania+sektor przesyłu i dystrybucji

		Nakłady inwestycyjne ciepłownictwo [mln EUR'2016]

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040				Uwaga:

		Nakłady inwestycyjne																Pełne nakłady inwestycyjne uwzględniające koszt rozwoju mocy wytwórczych oraz rozbudowy i modernizacji sieci ciepł.

		Nakłady inwestycyjne w całym sektorze paliwowo-energetycznym [mln EUR'2016]

				2016-2020		2021-2025		2025-2030		2031-2035		2036-2040		2016-2040

		Nakłady inwestycyjne w sektorze energetycznym																Elektroenergetyka, ciepłownictwo, gazownictwo, sektor paliw ciekłych, wydobycie węgla





		

		Guidance for the template on reporting of used parameters and variables included in Annex 1, part 2, of the provisionally agreed Energy Union Governance

The aim of this excel file is to facilitate reporting of the quantitative parameters and variables under Annex I Part 2 in the indicated format

-  All parameters and variables highlighted in  green are already currently requested under existing legislation (MMR, RES Directive, or Energy Efficiency Directive), see e.g. http://cdr.eionet.europa.eu/help/mmr/MMR_projections_templates_2018.zip 
-  All energy related parameters and variables highlighted in red might require to rely on complementary tools than standard energy system models
-  All variables highligted in orange correspond to indicators to be computed on the basis of parameters and variables already available elsewhere in the excel file
-  The request for historical data relates to data if and when used in modelling
-  All monetary Euro values shall be expressed in constant 2016 prices.
-  Elements in red font are meant to provide further precision to what is currently indicated in the template in the provisionally agreed Governance Regulation. They aim to provide additional guidance or specifications and should facilitate the better understanding of modelling results by the Commission. While they remain optional, their use is much encouraged.
-  Please report the used values for the years 2005 to 2040 in five yearly steps, and if possible yearly for 2021 to 2030 (the latter indicated in the red font as not required in the template in the Governance regulation).
- Column T can be used for comments that MS wish to provide (e.g. explanation of different methodology, caveats or sources of projections)





		Reporting of used parameters and variables included in Annex 1, part 2, of the Energy Union Governance as agreed in trilogue

		All parameters and variables highlighted in  green are already currently requested under existing legislation (MMR, RES Directive, or Energy Efficiency Directive), see e.g. http://cdr.eionet.europa.eu/help/mmr/MMR_projections_templates_2018.zip

		All energy related parameters and variables highlighted in red might require to rely on complementary tools than standard energy system models

		All variables highligted in orange correspond to indicators to be computed on the basis of parameters and variables already available elsewhere in the excel file

						Unit		2005		2010		2015		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2035		2040		Comments MS		Comments Commission

		1. General parameters and variables

		1		Population		million

		2		GDP		EUR million

		3		Sectorial gross value added		EUR million

				Agriculture		EUR million

				Construction		EUR million

				Services		EUR million

				Energy Sector		EUR million

				Industry		EUR million																																		Including Construction and Energy Sector

		4		Number of households		million

		5		Households size		inhabitants/household																																		inhabitants/household

		6		Disposable income of households (yearly)		EUR																																		Definition applied: The sum of the current incomes of the household from all sources reduced by advances towards personal income tax deducted by the employer on behalf of the tax-payer, by taxes paid from income from property, by taxes paid by self-employed persons, including freelance professionals and persons using private farm in agriculture and by social security and health insurance premiums.		Please specify the definition applied

		7		Number of passenger-kilometers		million pkm

				Public road transport		million pkm

				Private cars		million pkm

				Motorcycles		million pkm																																		Including bicycyles

				Rail		million pkm																																		Including trams, troleybuses, metro

				Aviation		million pkm

				Inland navigation		million pkm

		8		Freight transport tonnes-kilometres		million tkm

				Trucks		million tkm

				Rail		million tkm

				Inland navigation		million tkm

		9		International Fuel prices

				Oil		Euro'2016/GJ (NCV)																																		Source: ARE SA based on IEA (WEO_2016_New_Policies_Scenario), World Bank, International Monetary Fund and European Comission proposal		Please specify if Commission's proposal or other source was applied and in the latter case specify methodology

				Gas (NCV)		Euro'2016/GJ (NCV)																																				Please specify if Commission's proposal or other source was applied and in the latter case specify methodology

				Coal		Euro'2016/GJ (NCV)																																				Please specify if Commission's proposal or other source was applied and in the latter case specify methodology

		10		Carbon price ETS sectors		EUR/  ton CO2																																		Source: ARE SA based on IEA (WEO_2016), Thomson Reuters, KfW Bankengruppe, Consus		Please specify if Commission's proposal or other source was applied and in the latter case specify methodology

		11		Exchange rate to EUR and to US dollar		EUR/currency and/or USD/currency

		12		Heating degree days																																				Source: EUROSTAT, ARE SA, EC proposal		Please specify if Commission's proposal or other source was applied and in the latter case specify methodology

		13		Cooling degree days																																						Please specify if Commission's proposal or other source was applied and in the latter case specify methodology

		14		Technology cost assumptions (see specific excel file circulated with technology cost assumptions as used in EU Reference Scenario 2016 for suggestions on what could be relevant to report																																				See tables 1, 2, 3, 4 attached		Please specify if Commission's proposal or other source was applied and in the latter case specify methodology

		2. energy balances and indicators

		2.1 energy supply

		1		Production (incl.recovery of products)		ktoe

				Solids		ktoe

				Oil		ktoe

				Natural gas		ktoe

				Nuclear		ktoe

				Renewable energy sources		ktoe

		2		Net Imports (ktoe)		ktoe

				Solids		ktoe

				Oil		ktoe

				Natural gas		ktoe

				Electricity		ktoe

		3		Import Dependency		%

		4		Main import sources for energy carriers

				Main country (please specify here) of origin of Electricity Purchases		% of total imports																																		The volume of imports depends on the price relations, the determination of which, without the knowledge of the development directions of the power systems in the neighbouring countries, is burdened with high uncertainty.

				1st main country (please specify here) of origin of Gas Purchases		% of total imports

				2nd main country (please specify here) of origin of Gas Purchases		% of total imports

				3rd main country (please specify here) of origin of Gas Purchases		% of total imports																																				If more countries to be reported please add rows

		5		Gross Inland Consumption		ktoe

				Solids		ktoe

				Oil		ktoe

				Natural gas		ktoe

				Nuclear		ktoe

				Electricity		ktoe

				Renewable energy forms		ktoe

				Other		ktoe

		2.2. Electricity and heat

		1		Gross electricity generation		GWhe

		2		By fuel

				Nuclear energy		GWhe

				Solids		GWhe

				Oil (including refinery gas)		GWhe

				Gas (including derived gases)		GWhe

				Biomass-waste		GWhe																																		Includes biogas

				Hydro (pumping excluded)		GWhe

				Wind		GWhe

				Solar		GWhe

				Geothermal and other renewables		GWhe

				Other fuels (hydrogen, methanol)		GWhe

		3		Share of power generation from combined heat and power generation in total electricity generation (CHP electricity generation divided by the total gross electricity generation, including the generation in pumped storage power stations		%

				Share of heat generation from combined heat and power generation in total heat generation (CHP heat generation divided by the total heat for district heating)		%

		4		Capacity electricity generation including retirements and new investments [note: split between retirements and new investments may not be straightforward to obtain with standard models. Complementary assumptions may need to be made]		GW																																		Net available capacity (electical)

				Nuclear energy		GW

				Solids		GW

				Oil (including refinery gas)		GW

				Gas (including derived gases)		GW

				Biomass-waste		GW																																		Includes biogas

				Hydro (pumping excluded)		GW

				Wind		GW

				Solar		GW

				Geothermal and other renewables		GW

				Other fuels (hydrogen, methanol)		GW

		5		Heat generation from thermal power generation		GWh

		6		Heat generation from combined heat and power plants, including industrial waste heat		GWh

		7		Cross-border interconnection capacities for electricity [the level of electricity interconnectivity in line with Article 4(d)(1) and the relevant annex of the Energy Union Governance regulation] and their projected usage rates [note that such information may not be available in standard energy system models; complementary tools or assumptions might be needed]		MW

		2.3. Transformation sector

		1		Fuel Inputs to Thermal Power Generation		ktoe

				Solids		ktoe																																		Including biomass (cofirnig) and waste

				Oil		ktoe

				Gas		ktoe

		2		Fuel Input to other conversion processes		ktoe

		2.4. Energy consumption

		1		Primary energy consumption		ktoe

		1		Final energy consumption		ktoe

		2		by sector

				Industry		ktoe

				Residential		ktoe

				Tertiary		ktoe

				Transport		ktoe

				Other		ktoe																																		Agriculture

				By transport activity, when available

				Passenger transport		ktoe																																		Special purpose vehicles excluded

				Freight transport		ktoe																																		Special purpose vehicles excluded

		3		by fuel

				Solids		ktoe

				Oil		ktoe

				Gas		ktoe

				Electricity		ktoe

				Heat		ktoe

				Renewable energy forms		ktoe

				Other		ktoe																																		Waste (renewable and non-renewable)

		4		Final non energy consumption		ktoe

		5		Primary energy intensity of the economy		toe/euro

		6		Final energy intensity by sector

				Industry		toe/euro of value added

				Residential		toe/household																																		Unit has been changed

				Tertiary		toe/euro of value added

				Passenger transport		toe/million pkm

				Freight transport		toe/million tkm

		2.5. Prices

		1		Electricity prices by type of using sector (residential, industry, tertiary)

				residential		euro/MWh																																		Real prices

				industry		euro/MWh																																		Real prices

				tertiary		euro/MWh																																		Unit has been changed. Real prices

		2		National retail fuel prices (including taxes, per source and sector)

				Diesel oil

				Industry		euro/ktoe																																		Given prices concern Light fuel oil (diesel oil consumption in industry in Poland is negligibly). Prices include taxation

				Households		euro/ktoe																																		Given prices concern Light fuel oil (diesel oil consumption in households in Poland is negligibly). Prices include taxation

				Transport private		euro/ktoe																																		Non-commercial use. Taxation included

				Transport public		euro/ktoe																																		Commercial use. Taxation included

				Gasoline

				Transport private		euro/ktoe																																		Non-commercial use. Taxation included

				Transport public		euro/ktoe

				Natural gas

				Industry		euro/ktoe																																		Taxation included

				Households		euro/ktoe																																		Taxation included

		2.6. Investments

				Energy-related investment costs for overall economy		% of GDP

				Energy related investmentts costs for Industry		% of value added

		2.7. Renewables

		1		Gross final consumption of energy from renewable sources and share of renewable energy in gross final energy consumption and by sector (electricity, heating and cooling, transport) and by technology

				RES in Gross Final Energy Consumption		%																																				In line with RED recast

				RES-H&C share		%																																				In line with RED recast

				RES-E share		%																																				In line with RED recast

				RES-T share		%																																				In line with RED recast (as per Art 25 (1))

				(final consumption of renewable energy in transport as contribution to overall target		%																																				In line with RED recast (as per Art 7 (4))

				Contribution of biofuels and biogas produced from feedstock listed in part A of Annex IX and consumed in transport		%																																				In line with RED recast

				Contribution of biofuels and biogas produced from feedstock listed in part B of Annex IX and consumed in transport		%																																				In line with RED recast

				Contribution from biofuels, bioliquids and biomass fuels consumed in transport, produced from food or feed crops		%																																				In line with RED recast

				Contribution of other biofuels and consumed in transport		%																																				In line with RED recast

				Gross final consumption of RES for heating and cooling		ktoe

				Gross final consumption of electricity from RES		ktoe																																		Electricty production from hydro and widn has been normalized

				Gross final consumption of energy from RES in transport		ktoe

				Total Gross final consumption of RES		ktoe

				Gross final consumption of waste heat and cold for heating and cooling		ktoe																																				If applicable for H&C obligation

				Waste heat and cold share in gross final consumption for heating and cooling		%																																				If applicable for H&C obligation

				Gross final consumption of RES from district heating and cooling		ktoe																																				In line with RED recast

				RES share from district heating and cooling in gross final consumption for heating and cooling		%																																				In line with RED recast

				Gross final consumption of waste heat and cold from district heating and cooling		ktoe																																				In line with RED recast

				Waste heat and cold share from district heating and cooling in gross final consumption for heating and cooling		%																																				In line with RED recast

		2		Electricity and heat generation from renewable energy in buildings (as defined in Article 2(1) of Directive 2010/31/EU); this shall include, where available, disaggregated data on energy produced, consumed and injected into the grid by solar photovoltaic systems, solar thermal systems, biomass, heat pumps, geothermal systems, as well as all other decentralized renewables systems)																																				See table 5 attached		Add additional rows if necessary

		3		If applicable, other national trajectories, including long-term or sectorial ones (the share of food-based and advanced biofuels, the share of renewable energy in district heating, as well as the renewable energy produced by cities and energy communities as defined by Article 22 of [recast of Directive 2009/28/EC as proposed by COM(2016) 767])																																				Not applicable		Add additional rows if necessary

		3. GHG emissions and removals related indicators

		1		GHG emissions by policy sector (EU ETS, Effort Sharing Regulation and LULUCF)		tCO2eq

				ETS sector emissions (in ETS scope since 2013)		tCO2eq

				Effort Sharing sector GHG emissions (in scope since 2013)		tCO2eq

				LULUCF (accounted according to EU legislation requirements)		tCO2eq

		2		GHG emissions by IPCC sector and by gas (where relevant split into EU ETS and Effort Sharing sectors).		tCO2eq		Please use for reporting on GHG emissions by IPCC sector and gas the same excel template as used for reporting on Annex XII to Commission Implementing Regulation (EU) 749/2014 (IPArticle23_table1), next due 15/3/2019. It is provided as separate file.

		3		Carbon intensity of the overall economy		tCO2eq/GDP

		4		CO2 emission related indicators

		a		GHG intensity of domestic power and heat generation		tCO2eq/MWh

		b		GHG intensity of final energy consumption by sector		tCO2eq/toe

				Industry		tCO2eq/toe

				Residential		tCO2eq/toe

				Tertiary		tCO2eq/toe

				Passenger tranport		tCO2eq/toe

				Freight transport		tCO2eq/toe

		5		Non-CO2 GHG emission related parameters

		a		Livestock

				dairy cattle		1000 heads

				non-dairy cattle		1000 heads

				pigs		1000 heads

				sheep		1000 heads

				poultry		1000 heads

		b		Nitrogen input from application of synthetic fertilizers		kt nitrogen

		c		Nitrogen input from application of manure		kt nitrogen

		d		Nitrogen fixed by N-fixing crops		kt nitrogen

		e		Nitrogen in crop residues returned to soils		kt nitrogen

		f		Area of cultivated organic soils		hectares

		g		Municipal solid waste (MSW) generation		t

		h		Municipal solid waste (MSW) going to landfills		t

		i		Share of CH4 recovery in total CH4 generation from landfills		%

				Table 1. Technology techno-economic parameters

						Start-up		Overnight Inwestment		Non fuel  O&M costs				Net Efficiency Electric/Total		Own consumption		Full Load		Technical		CO2 Emission

				Fuel/Technology		Year		Costs		Fixed		Variable						Hours		Lifetime		Factor

								€/kWwnet		€/kWnet		€/MWhnet		%		Fraction		h/a		Years		kg/GJ_fuel

				Power and CHP Plants

				1.1 Lignite - PL		2016-2040		1800		48		3.4		44		0.085		7000		40		110

				1.2 Lignite - PL+CCS		2030-2040		3250		72		8.6*		38		0.28		7000		40		14

				1.3 Lignite - FBC		2020-2040		2050		50		3.4		40		0.1		7000		40		106

				2.1 Coal - PC		2016-2040		1650		44		3.2		46		0.8		7000		40		94

				2.2 Coal - IGCC		2025-2040		2250		58		5		48		0.9		7000		40		12

				2.3 Coal - IGCC+CCS		2030-2040		3250		78		7.2		40		0.25		7000		40		12

				2.4 Coal - CHP		2016-2040		2250		48		3.2		30/80		0.15		7000		40		94

				2.5 Coal - CHP+CCS		2030-2040		3500		76		10		22/75		0.3		7000		40		12

				3.1 Gas - GTCC		2016-2040		750		20		1.8		58 ­ 62		0.025		7000		30		56

				3.2 Gasl - GTCC+CCS		2030-2040		1350		38		4		50 ­ 52		0.16		7000		30		6

				3.3 Gas - GTCC_CHP		2016-2040		1050		32		1.8		50/75		0.03		6000		30		56

				3.4 Gas – TG		2025-2040		500		16		8		40 ­ 44		0.02		1500		30		56

				4.1 Nuclear III gen. – PWR		2030-2040		4500		85		0.8		36		0.06		7450		60		0

				5.1 Wiind onshore		2016-2020		1350		50		-		-		0.015		2300-2400		25		0

				5.1 Wind onshore		2021-2040		1350↓1250		50		-		-		0.015		2400-2600		25		0

				5.2 Wind offshore		2020-2030		2650↓2250		90		-		-		0.03		3700-3800		25		0

				5.2 Wind offshore		2031-2040		2250↓2100		90		-		-		0.03		3800		25		0

				5.3 Big hydro		2020-2040		2500		50		-		-		0.01		2000		60		0

				5.4 Small hydro		2016-2040		3000		80		-		-		0		3500		60		0

				5.5 Geotermal		2030-2040		7000 ↓ 6000		160		-		12		0		7000		30		0

				5.6 Solar PV		2016-2020		1100↓900		16		-		-		0		750-850		25		0

				5.6 Solar PV		2021-2040		900↓700		16		-		-		0		850-1000		25		0

				5.7 Solar PV rooftop		2016-2020		1100↓800		20		-		-		0		750-850		25		0

				5.7 Solar PV rooftop		2021-2040		800↓600		20		-		-		0		850-1000		25		0

				5.8 Biogas CHP		2016-2040		3250↓2750		220		-		40/80		0		5250		25		0

				5.9 Sewage gas CHP		2016-2040		3500		135		-		45/75		0		4400		25		0

				5.10 Landfill gas CHP		2016-2040		1800		80		-		40/45		0		4000		25		0

				5.11 Solid Biomass Plant		2016-2040		2500		100		-		35		0.1		6000		30		0

				5.12 Solid Biomass CHP		2016-2040		2950↓2750		120		-		25/80		0.15		5500		30		0

				5.13 Municipal Waste Incinerator CHP		2016-2040		10000		150		-		16/60		0.15		6000		25		35

				District Heating Plants

				6.1 Coal Boiler		2016-2040		350		1		1.4		0.9		0.03		30		94		94

				6.2 Gas Boiler		2016-2040		150		1		0.4		0.96		0.01		30		56		56

				6.3 Fuel Oil Boiler		2016-2040		200		1		0.5		0.95		0.01		30		74		74

				6.4 BiomassBoiler		2016-2040		500		1		1.4		0.9		0.03		30		0		0

				Grid connection and grid upgrade

				7.1 System Power Plants		2016-2040		250

				7.2 Wind onshore		2016-2040		350

				7.3 Wind offshore		2016-2040		850

				7.4 Other Power and CHP Plants		2016-2040		50-250

				Table 2. Heat and water heating technology techno-economic parameters

						Purchasing cost [EUR'2016/kW]		Additional installations purchasing cost [EUR'2016/kW]		Additional instalations description		Efficiency [%]

				Electric heater - installed		24		-		-		100

				Electric heater - movable		12		-		-		100

				Electric under-floor heating system		143		48		automatics and control system		100

				Electric water heater		17		-		-		100

				Gas boiler for central heating		48		179		water radiators+water line connctions		90-97

				Gas water heater		18		60		water line connection		90

				Gas dual purpose boiler		72		179		water radiators+water line connctions		90-97

				LPG boiler for central heating		48		239		water radiators+tank		90-97

				LPG water heater		18		2		LPG cylinder		90

				LPG dual purpose boiler		72		239		water radiators+tank		90-97

				LFO boiler for central heating		48		131		water radiators+tank		90-95

				LFO dual purpose boiler		72		131		water radiators+tank		90-95

				Soild fuels boiler for central heating		48		119		water radiators		60-80

				Solid fuels water heater		18		48		Solid fuels stove		60-80

				Solid fuels dual purpose boiler		66		119		water radiators		60-80

				Solid fuels stove		24		-		-		40-80

				Solid fuel fireplace with opened water heat exchanger		24		72		cover		40-80

				Solid fuel fireplace with closed water heat exchanger		24		72		cover		50-80

				Solid fuel fireplace with water jacket		96		191		cover+ water radiators		60-80

				Solid fuels kitchen stove		24		-		-		30-80

				Heat pumps		717		119		water radiators		3.5

				Źródło: ARE SA based on various sources

				*COP – coefficient of performance

				Table 3. Industrial technology techno-economic parameters

				Technology		Fuel		Kierunek użytkowania		Purchasing cost [EUR'2016/kW]		Operational cost O&M [EUR'2016/GJ]		Lifetime		CO2 emission factor [kg/GJ]

				Industrial furnace/boilers for technological heat production		Blast furnace		Furnace heat		1200-3030		0.3		25		260

				Industrial furnace/boilers for technological heat production		Coke oven gas		Furnace heat		1611-4066		0.4		25		44

				Industrial furnace/boilers for technological heat production		Coke		Furnace heat		500-1262		0.12		25		107

				Industrial furnace/boilers for technological heat production		Electricity		Furnace heat		1200-3030		0.3		25		0

				Industrial furnace/boilers for technological heat production		Coal		Furnace heat		1611-4066		0.4		25		94

				Industrial furnace/boilers for technological heat production		HFO		Furnace heat		1611-4066		0.4		25		77

				Industrial furnace/boilers for technological heat production		LFO		Furnace heat		1611-4066		0.4		25		77

				Industrial furnace/boilers for technological heat production		LPG		Furnace heat		1200-3030		0.3		25		63

				Industrial furnace/boilers for technological heat production		Natural gas		Furnace heat		1200-3030		0.3		25		56

				Electric motors		Electricity		Electric motors		400-1100		0.18		10		0

				Źródło: ARE SA based on MARKAL model input data and EC proposals

				Table 4. Private cars techno-economic parameters

						Purchasing cost [EUR'2016/vehicle]		Efficiency l/100km

				Private cars (Gasoline <1399 cm3)		8200

				Private cars (Gasoline 1400 -1900 cm3)		10600

				Private cars (Gasoline >1900 cm3)		12900

				Private cars (Diesel <1399 cm3)		11800

				Private cars (Diesel 1400 -1900 cm3)		15300

				Private cars (Diesel >1900 cm3)		17600

				Private cars (LPG <1399 cm3)		8900

				Private cars (LPG 1400 -1900 cm3)		11300

				Private cars (LPG >1900 cm3)		13600

				Private cars (hybrids)		17400->12000

						Purchasing cost [EUR'2016/vehicle]		Efficiency m3/100km

				Private cars (CNG)		16500

						Purchasing cost [EUR'2016/vehicle]		Efficiency kWh/100km

				Private cars (electr.)		20000->14000

				Źródło: ARE SA based on car dealers and sectoral institutions information

				Table 4. Electricity and heat generation from renewable energy in buildings

				Electricity production from RES in buildings		Gross generation [MWh]

								Biogazownie		Fotowoltaika		Elektrownie wiatrowe		MEW

						2015		0		9.024552		0		0

						2020		89.352		377.4684		34.6896		20.4984

						2025		260.172		1520.9988		113.5296		71.7444

						2030		430.992		2896.932		160.8336		122.9904

						2035		538.74		4429.932		200.2536		174.2364

						2040		572.904		5930.52		239.6736		225.4824

						Electricity brought to grid [MWh]

								Biogazownie		Fotowoltaika		Elektrownie wiatrowe		MEW

						2015		0		4.024552		0		0

						2020		17.781048		156.649386		25.3580976		18.5100552

						2025		51.774228		631.214502		82.9901376		64.7851932

						2030		85.767408		1202.22678		117.5693616		111.0603312

						2035		107.20926		1838.42178		146.3853816		157.3354692

						2040		114.007896		2461.1658		175.2014016		203.6106072

						Own-account consumption [MWh]

								Biogazownie		Fotowoltaika		Elektrownie wiatrowe		MEW

						2015		0		5		0		0

						2020		71.570952		220.819014		9.3315024		1.9883448

						2025		208.397772		889.784298		30.5394624		6.9592068

						2030		345.224592		1694.70522		43.2642384		11.9300688

						2035		431.53074		2591.51022		53.8682184		16.9009308

						2040		458.896104		3469.3542		64.4721984		21.8717928

				Heat production from RES in buildings		Gross generation [ktoe]

								Biogazownie		Kolektory słoneczne		Kotły na biomasę		Pompy ciepła		Geotermalne

						2015		0		45.0224515143		1054.2964718629		25.6118330211		0

						2020		45.8756632748		107.6823749582		1253.3149510252		177.2657400179		0

						2025		133.4891849017		270.693323613		1591.9438842373		431.4341846136		0

						2030		221.2826110905		455.4347796998		1990.7820010427		728.0881269206		0

						2035		276.693216144		569.553750662		2117.4457242229		1001.1489967518		0

						2040		293.9640540828		590.8249238088		2299.8441363523		1246.7677933118		0

						Heat brought to grid [ktoe]

								Biogazownie		Kolektory słoneczne		Kotły na biomasę		Pompy ciepła		Geotermalne

						2015		0		0		0		0		0

						2020		0		0		0		0		0

						2025		0		0		0		0		0

						2030		0		0		0		0		0

						2035		0		0		0		0		0

						2040		0		0		0		0		0

						Own-account consumption [ktoe]

								Biogazownie		Kolektory słoneczne		Kotły na biomasę		Pompy ciepła		Geotermalne

						2015		0		45.0224515143		1054.2964718629		25.6118330211		0

						2020		45.8756632748		107.6823749582		1253.3149510252		177.2657400179		0

						2025		133.4891849017		270.693323613		1591.9438842373		431.4341846136		0

						2030		221.2826110905		455.4347796998		1990.7820010427		728.0881269206		0

						2035		276.693216144		569.553750662		2117.4457242229		1001.1489967518		0

						2040		293.9640540828		590.8249238088		2299.8441363523		1246.7677933118		0





S o urce: ARE S.A. based on :     International Energy Agency  -   "World Energy Outlook". Paris 2016   International Energy Agency  -   "WEIO 2014 - Power Generation Investment Assumptions". Paris, 2014.   International Renewable Energy Agency  -   "The Power to Change:  Solar and Wind Cost Reduction Potential to 2025". Bonn, 2016 r.   Energy and Environmental Economics  -   "Recommendations for WECC’s 10 -   and 20 - Year Studies". San Francisco, 2014.   World Energy Council, Project Partner: Bloomberg New Energy Finance  -   "World Ene rgy Perspective Cost of Energy Technologies". London, 2013.   Lazard  -   "Lazard's Levelized Cost of Energy Analysis  -   Version 9.0". New York, 2015.   Frontier Economics  -   "Scenarios for the Dutch electricity supply system". London, 2015.   European Commission JRC   Institute for Energy and Transport  -   "Energy Technology Reference Indicator projections for 2010 - 2050". Brussels, 2014.   International Energy Agency, Nuclear Energy Agency, Organization  for Economic Co - operation and Deployment  -   "Projected Cost of Generat ing Electricity 2015 Edition". Paris, 2015.   U.S. Energy Information Administration  -   "Cost and Performance Characteristics of New Generating Technologies, Annual Energy Outlook 2016". Washington, 2016 r.  




S o urce: ARE S.A. based on :     International Energy Agency  -   "World Energy Outlook". Paris 2016   International Energy Agency  -   "WEIO 2014 - Power Generation Investment Assumptions". Paris, 2014.   International Renewable Energy Agency  -   "The Powe r   to Change: Solar and Wind Cost Reduction Potential to 2025". Bonn, 2016 r.   Energy and Environmental Economics  -   "Recommendations for WECC’s 10 -   and 20 - Year Studies". San Francisco, 2014.   World Energy Council, Project Partner: Bloomberg New Energy Finance  -   "World Energy Perspective Cost of Energy Technologies". London, 2013.   Lazard  -   "Lazard's Levelized Cost of Energy Analysis  -   Version 9.0". New York, 2015.   Frontier Econ omics  -   "Scenarios for the Dutch electricity supply system". London, 2015.   European Co mmi s sion JRC Institute for Energy and Transport  -   "Energy Technology Reference Indicator projections for 2010 - 2050". Brussels, 2014.   International Energy Agency, Nuclear Energy Agency, Organi z ation    for Economic Co - operation and Deployment  -   "Projected Cos t of Generating Electricity 2015 Edition".  Paris, 2015.   U.S. Energy Information Administration  -   "Cost and Performance Characteristics of New Generating Technologies, Annual Energy Outlook 2016". Washington, 2016 r.  
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