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1. Scenario building methodology 

The scenarios presented within the report have all been subject to various processes in order to 

collect, develop and create input and output datasets. The following section details the 

methodologies used in order to offer stakeholders insight and transparency into the process.   

1.1. Assumptions for fuel and carbon prices  

Fuel and carbon prices are key inputs to the development process. The ENTSOs have used the 

information provided by the IEA World Energy Outlook (WEO), which considers the global context 

and development that influences commodity prices. 

 

The storyline for each scenario is used to map the World Energy Outlook scenario to the respective 

ENTSOs counterpart. The majority of the data used reflects that of the World Energy Outlook 2016 

report, which has the scenarios of Current Policies, New Policies and the 450 Scenario. In order to 

reflect the storylines the CO2 prices were increased for Distributed Generation.  

 

Following the draft scenario report public consultation, the Sustainable Transition 2030 scenario was 

mapped to World Energy Outlook 2016 New Policy Prices with an adjustment in Carbon Price to set 

the merit order to Gas before Coal. The change was due to feedback received from stakeholders and 

to retain consistency in the approach to merit order setting between TYNDP cycles and CBA project 

assessments. The Low Oil Price Scenario from WEO 2015 retained for Sustainable Transition 2040 

since the Identification of System Need report studies have already been carried out with these fuel 

prices. 

 

Further insight into these changes, plus the effects and usage of prices can be found within the annex 

supporting this report. The fuel prices for the EUCO 2030 scenario are provided directly by DG ENER. 

 

For power generation, these inputs determine the marginal prices of each thermal power unit 

depending on its efficiency and emissions. Each unit is linked to one fuel price depending on its type.  

Gas price will be used as the reference price for gas supplies during the TYNDP assessment.  

 

The following table provides a summary of the fuel prices used within the scenario building 

framework.  All prices should be considered as expressed in real terms, values shaded with a grey 

background are based on the WEO 2016 ǇǊƛŎŜǎ ƛƴ ϵнлмрΦ Nuclear, Lignite and Oil Shale prices are 

derived through comparison of various sources, please refer to individual sections for further 

information. A particular case is made for biofuel powered units where the possibility to specify a 

price for biofuel for each country was possible (defined by each of the TSOs). 
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Fuel & CO2 prices 

 
Year 2020 2025 2025 2030 2030 2030 2040 2040 2040 

 
Scenario 

Expected 

Progress 

Coal 

Before 

Gas 

Gas 

Before 

Coal 

Sustainable 

Transition 
EUCO 

Distributed 

Generation 

Sustainable 

Transition 

Global 

Climate 

Action 

Distributed 

Generation 

ϵκƴŜǘ 

GJ 

Nuclear 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

Lignite 1.1 1.1 1.1 1.1 2.3 1.1 1.1 1.1 1.1 

Hard coal 2.3 2.5 2.1 2.7 4.3 2.7 2.5 1.8 2.8 

Gas 6.1 7.4 7.0 8.8 6.9 8.8 5.5 8.4 9.8 

Light oil 15.5 18.7 15.5 21.8 20.5 21.8 17.1 15.3 24.4 

Heavy oil 12.7 15.3 12.7 17.9 14.6 17.9 14.0 12.6 20.0 

Oil shale 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 

ϵκǘƻƴ CO2 price 18.0 25.7 54.0 84.3 27.0 50.0 45.0 126.0 80.0 

 

Main Fuel 

Price  

Source 

(Rows 

shaded 

Grey) 

WEO 2016  

New 

Policies  

WEO2016  

New 

Policies  

WEO 

2016 

450 

WEO 2016  

New Policies with 

Higher Carbon 

Price 

Fuel Prices 

Provided 

by DG 

Energy 

WEO 2016  

New Policies  

with higher 

CO2 

WEO 2016   

New Policies  

Fuel Prices 

adjusted to 

create a "Low Oil 

Price Scenario" 

WEO 2016 

450 

WEO 2016  

New Policies  

with higher 

CO2 

Table 1: Fuel & CO2 Price Assumptions 

 

This section is structured in three parts:  

- Fuel prices that are considered as constant over the time and scenarios; 

- Prices that are changing with the time and scenarios; 

- Prices used for TYNDP 2018 storylines and adjustments made to WEO prices or reference 

from DG Energy for EUCO 2030 scenario. 

All prices should be considered as expressed in real terms (in this case as they are based on the WEO 

ǇǊƛŎŜǎύΣ ƛƴ ϵнлмрΦ 

 

1.1.1. Fuel prices that remain constant over all the scenarios 

 

Nuclear price 

The nuclear fuel price is assumed constant over the whole time horizon and all scenarios. 

This price includes the following components: 

- U3O8 price 

- Conversion price 

- Enrichment price 

- Fuel fabrication 

The final nuclear fuel price is calculated by summing the four components mentioned. A number of 

expert sources are referenced in the chart below, the final price for nuclear is determined by taking 

an average of the costs. Therefore the market models are using a price of 0.47 ϵκDW ŦƻǊ ǘƘŜ ƴǳŎƭŜŀǊ 

fuel. 
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Figure 1: Nuclear price 

The nuclear fuel price is set by the world demand and supply and is affected in a very limited way by 

the drivers identified in the storylines, therefore the nuclear fuel price is assumed to be the same for 

all the scenarios, including the EUCO scenario. 

 

The proposal for TYNDP 2018 is to use the same price across all scenarios set at 0.47 ϵκDWΦ 

 

Lignite price 
The cost of extraction and the calorific value of the lignite drive the prices. The following chart 

presents lignite prices from various references. For TYNDP 2018 an average lignite price ƻŦ мΦм ϵκDW ƛǎ 

calculated from the data identified. Since lignite is consumed locally (due to its low calorific value), it 

can be considered as stable for the future. 

 

 
Figure 2: Lignite price 

 

¢ƘŜ ǇǊƻǇƻǎŀƭ ŦƻǊ ¢¸b5t нлму ƛǎ ǘƻ ƪŜŜǇ ǘƘŜ ǎŀƳŜ ǇǊƛŎŜ ƻŦ мΦм ϵκDW ŦƻǊ ŀƭƭ ǘƘŜ ŎƻǳƴǘǊƛŜǎ ŀƴŘ ǘƛƳŜ 

horizons. 

Exception: 

The lignite price for the EUCO scenario was provided by DG Energy the cost provided was 2.3 ϵκDW. 
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Oil shale price 

Oil shale is only present in Estonia at the moment. The oil shale price is set to нΦо ϵκDW ŀƴŘ is constant 

for all scenarios. 

 

¢ƘŜ ǇǊƻǇƻǎŀƭ ŦƻǊ ¢¸b5t нлму ƛǎ ǘƻ ǳǎŜ ǘƘŜ ǎŀƳŜ ǇǊƛŎŜ ŀǎ ŦƻǊ ǘƘŜ ¢¸b5t нлмс ƻŦ нΦо ϵκDWΦ 

 

1.1.2. Fuel prices that change depending on the scenario  

World energy fuel prices for oil, gas and coal are typically hard to predict. The IEA World Energy 

Outlook provides an annual report on the possible future energy trends and the associated fossil fuel 

and carbon prices for the 2020 to 2040 time frame. 

 

The World Energy Outlook does not provide the price of commodities in the format for the market 

study tools. The World Energy Outlook does, however provide conversion tables to calculate the fuel 

ǇǊƛŎŜǎ ƛƴ ϵκDWΦ 

 

The following conversion tables are extracted from the WEO2016:  

 

 
Table 2: WEO 2016 conversion factors for energy 

The World Energy Outlook provides fuel prices in USD dollars, so for the purposes of modelling the 

European power market it is necessary to use the appropriate exchange rate, see following table: 

 

 
Table 3: WEO 2016 currency conversion 
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The World Energy Outlook 2016 provides fuel prices for 2015, 2020, 2030 and 2040, see extracts 
from report for fuel prices and carbon prices. To derive the fuel and carbon prices for 2025 a linear 
interpolation is necessary. 
 

 
Table 4: WEO 2016 Fossil fuel import prices 

 
Table 5: WEO 2016 CO2 price assumptions 

 

The storylines for each ENTSO scenario is used to map the World Energy Outlook scenario with to the 
respect ENTSO counterpart. The WEO 2016 report, which has three scenarios (Current Policies, New 
Policies, 450 Scenario) which are described in further detail below. The fuel prices for the EUCO 2030 
scenario are provided directly by DG Energy. 
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Fuel & CO2 prices 

 
Year 2020 2025 2025 2030 2030 2030 2040 2040 2040 

 
Scenario 

Expected 

Progress 

Coal 

Before 

Gas 

Gas 

Before 

Coal 

Sustainable 

Transition 
EUCO 

Distributed 

Generation 

Sustainable 

Transition 

Global 

Climate 

Action 

Distributed 

Generation 

 

Key Fuel 

Price  

Source 

(Rows 

shaded 

Grey) 

WEO 2016  

New 

Policies  

WEO2016  

New 

Policies  

WEO 

2016 

450 

WEO 2016  

New Policies 

with Higher 

Carbon Price 

Fuel Prices 

Provided 

by DG 

Energy 

WEO 2016  

New Policies  

with higher 

CO2 

WEO 2016   

New Policies  

Fuel Prices 

adjusted to 

create a "Low Oil 

Price Scenario" 

WEO 2016 

450 

WEO 2016  

New Policies  

with higher 

CO2 

Table 6: Fuel & CO2 price assumption scenario alignment 

 

[taken from IEA website] 

- New Policies Scenario of the World Energy Outlook broadly serves as the IEA baseline 

scenario. It takes account of broad policy commitments and plans that have been announced 

by countries, including national pledges to reduce greenhouse-gas emissions and plans to 

phase out fossil-energy subsidies, even if the measures to implement these commitments have 

yet to be identified or announced. 

- Current Policies Scenario assumes no changes in policies from the mid-point of the year of 

publication (previously called the Reference Scenario). 

- 450 Scenario sets out an energy pathway consistent with the goal of limiting the global 

increase in temperature to 2°C by limiting concentration of greenhouse gases in the 

atmosphere to around 450 parts per million of CO2. 

 

Scenarios that are directly mapped to World Energy Outlook 2016 or DG Energy fuel prices 

1) 2020 Expected Progress 

2) 2025 Expected Progress Coal before Gas 

3) 2025 Expected Progress Gas before Coal 

4) 2030 EUCO mapped directly to DG Energy 

5) 2040 Global Climate Action 

 

Scenario where WEO2016 scenarios are adapted to fit with the ENTSOs Storylines 

1) 2030 Sustainable Transition  

a. Based on WEO 2016 New Policies 

b. Carbon Price adjusted to set merit order Gas before Coal  

2) 2040 Sustainable Transition  

a. ! έ[ƻǿ hƛƭ tǊƛŎŜέ {ŎŜƴŀǊƛƻ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ WEO2016 New Policies 

b. Setting the Merit order to Gas Before Coal 

3) 2030 & 2040 Distributed Generation 

a. Based on WEO2016 scenario New Policies, carbon price adjusted to create an 

investment signal that enables developments in distributed generation technologies. 

 

http://www.worldenergyoutlook.org/
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1.1.2.1. Fuel Price setting for 2040 Sustainable Transition  

 

Creating the 2040 Sustainable Transition fuel prices is a two-step process: 

 

{ǘŜǇ м /ǊŜŀǘƛƴƎ ǘƘŜ ά[ƻǿ hƛƭ tǊƛŎŜέ {ŎŜƴŀǊƛƻ 

 

! άLow Oil PǊƛŎŜέ ǎŎŜƴŀǊƛƻΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƭƻǿ Ǝŀǎ ǇǊƛŎŜΣ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ {ǳǎǘŀƛƴŀōƭŜ ¢Ǌŀƴǎƛǘƛƻƴ 

2040 in order to reflect the storyline. The agreed process uses the methodology employed in the 

World Energy Outlook 2015 report. The WEO 2015 report uses scaling factors to adjust the New 

Policiesnew policies scenario for coal, gas and oil prices to create a Low Oil Price scenario. 

 

 

Conversion from New Policies 

to Low oil fuel prices 

ά[ƻǿ hƛƭ tǊƛŎŜέ 

Scenario 

2040 

Hard Coal 90% 
2.5 ϵ κDW 

 

Gas 80% 
7.8 ϵ κDW 

 

Light Oil 70% 17.1 ϵ κDW 

Table 7: Conversion factors for Sustainable Transition prices 

 

 

Step 2 Setting the Merit order to Gas before Coal 

The next step for alignment of the fuel prices to the Sustainable Transition 2040 storylines is to set a 

Gasgas before Coalcoal merit order. The method decreases the gas price in order that New CCGT Gas 

appears before Hard Coal New in the merit order. 

Table 8: Conversion factors for Sustainable Transition merit order 

Note: For the scenario re-run of Sustainable Transition 2040, this approach was retained, to ensure 

consistency with the results presented in the TYNDP18 Identification of System Needs Report 

 

1.1.2.2. Fuel Price setting for 2030 Sustainable Transition 

 

The fuel prices for Sustainable Transition 2030 are based on the World Energy Outlook 2016 New 

Policies scenario. 

 

¢ƘŜ ŎŀǊōƻƴ ǇǊƛŎŜ ŦƻǊ ǘƘŜ ǎŎŜƴŀǊƛƻ ƛǎ ƛƴŎǊŜŀǎŜŘ ǘƻ ϵупΦоκ¢ƻƴƴŜΣ ǘƻ ǎŜǘ ǘƘŜ ƳŜǊƛǘ ƻǊŘŜǊ ǘƻ Dŀǎ ōŜŦƻǊŜ 

Coal.  

 

Note: For the scenario re-run of Sustainable Transition 2030, this approach was approved, to ensure 

consistency with the methodology used in Vision 3 of ENTSOE TYNDP16. 

Horizon 

Gas Adjustment Ratio 

 to Achieve Gas before Coal 

 

Final Gas Price for Merit order 

adjustment 

Gas Price 2040 70% рΦр ϵ κDW  
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1.1.2.3. Fuel Price setting for 2030 & 2040 Distributed Generation 

 

The fuel prices for Distributed Generation 2030 and 2040 are based on the World Energy Outlook 

2016 New Policiespolicies scenario. 

 

¢ƘŜ ŎŀǊōƻƴ ǇǊƛŎŜ ŦƻǊ ǘƘŜ ǎŎŜƴŀǊƛƻ ƛǎ ƛƴŎǊŜŀǎŜŘ ǘƻ ϵрлκ¢ƻƴƴŜΣ ƛƴ ƻǊŘŜǊ ǘƘŀǘ ŘǳǊƛƴƎ ǘƘŜ w9{-E 

optimisation and Thermal reduction process the correct investments signals are created to invest in 

distributed generation technologies 

 

1.1.2.4. Converting World Energy Outlook Fuel Prices to Power Market Fuel Prices 

 

Oil (Light Oil and Heavy Oil) 

 

Light and Heavy oil categories are thermal units used within the ENTSO-E power market tools. The 

reference Oil price is obtained from the World Energy Outlook scenarios. ¢ƘŜ ϵκDW ǇǊƛŎŜ ŦƻǊ ǘƘŜ [ƛƎƘǘ 

and Heavy oil categories are calculated in accordance with conversion ratios that are linked to the oil 

fractioning process. 

 

Conversion factors from Crude Oil to light oil and heavy oil: 

 

 
Figure 3: Crude oil conversion 

 

Crude Oil -> Light Oil 

Historic average. +28% between crude and gasoline (Light Oil). 

Source: https://www.eia.gov/dnav/pet/pet_pri_spt_s1_m.htm 

 

 

Crude Oil -> Heavy Oil 

Historic average. +5% between crude and heating oil (Heavy Oil). 

Source: https://www.eia.gov/dnav/pet/pet_pri_spt_s1_m.htm 

 

 

 

https://www.eia.gov/dnav/pet/pet_pri_spt_s1_m.htm
https://www.eia.gov/dnav/pet/pet_pri_spt_s1_m.htm
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Gas: 

Gas prices are taken from the WEO. The MBTu to GJ conversion used is the one specified by the 

World Energy Outlook table of energy conversion. 

 

Hard Coal: 

Hard coal prices are taken from the WEO or DG Energy assumptions. 

The coal calorific value of 25 GJ/ton is taken as conversion from the WEO prices. This is the calorific 

value used in Europe (CIF ARA 6000 NAR). 
https://www.platts.com/IM.Platts.Content/methodologyreferences/methodologyspecs/european_power_methodology.pdf 

https://s3-eu-west-1.amazonaws.com/cjp-rbi-icis-compliance/wp-content/uploads/2013/08/Carbon-Emissions.pdf 

 

 

 

1.1.2.5. CO2 price 

  

CO2 prices 

 
Year 2020 2025 2025 2030 2030 2030 2040 2040 2040 

 
Scenario 

Expected 

Progress 

Coal 

Before 

Gas 

Gas 

Before 

Coal 

Sustainable 

Transition 
EUCO 

Distributed 

Generation 

Sustainable 

Transition 

Global 

Climate 

Action 

Distributed 

Generation 

ϵκǘƻƴ CO2 price 18.0 25.7 54.0 84.3 27.0 50.0 45.0 126.0 80.0 

 

Fuel Price  

Source 

WEO 2016  

New 

Policies  

WEO2016  

New 

Policies  

WEO 

2016 

450 

WEO 2016  

New Policies 

with Higher 

Carbon Price 

Fuel Prices 

Provided by 

DG Energy 

WEO 2016  

New Policies  

with higher 

CO2 

WEO 2016   

New Policies  

Fuel Prices 

adjusted to 

create a "Low 

Oil Price 

Scenario" 

WEO 

2016 

450 

WEO 2016  

New Policies  

with higher 

CO2 

Table 9: CO2 prices by scenario 

For most of the scenarios, CO2 prices are mapped to the World Energy Outlook 2016 or DG Energy 

Carbon prices: 

1) 2020 Expected Progress  

2) 2025 Expected Progress Coal before Gas 

3) 2025 Expected Progress Gas before Coal 

4) 2030 EUCO mapped directly to DG Energy 

5) 2040 Sustainable Transition 

6) 2040 Global Climate Action 

Scenario where WEO2016 scenarios were adapted to fit with the ENTSOs Storyline 

1) 2030 Sustainable Transition (to set the merit order between gas and coal), 2030 & 2040 

Distributed Generation (price to create an investment signal in distributed generation 

technologies) 

 

https://www.platts.com/IM.Platts.Content/methodologyreferences/methodologyspecs/european_power_methodology.pdf
https://s3-eu-west-1.amazonaws.com/cjp-rbi-icis-compliance/wp-content/uploads/2013/08/Carbon-Emissions.pdf
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Biofuel: 

Biofuel is either imported or taken from a local market. Subsidies in several countries exist leading to 

price differences between biomass/biofuel in Europe. As done in TYNDP 2016, the possibility of LAC 

to provide Biofuel data was made. The result in this collection is the following: 

 

 
Fuel type 2020 2025 2025 2030 2030 2030 2040 2040 2040 

Expected 

Progress 

Coal 

Before 

Gas 

Gas 

Before 

Coal 

Sustainable 

Transition 

Distributed 

Generation 

EUCO* Sustainable 

Transition 

Distrib

uted 

Genera

tion  

Global 

Climate 

Action 

Bio Hard coal  

3.9 10.8 8.9 

 

5.5 

 

Bio Hard coal (DK) 

8.88 9.36 n/a 

 

9.8 

 

Bio Hard coal (FI) 6.1 8 n/a 9.9 

Bio Oil shale 5.7 6 6 6 

Bio Oil shale (EE) 4.5 5.5 5.5 6 6 6 

Bio Heavy oil 8.33 8.95 8.9 8.95 

Bio Heavy oil (DK) 6.84 7.38 n/a 8.01 

Bio Lignite  
  

6 
 

Bio Lignite (PL) 3.9 5.5 n/a 5.5 

Bio Lignite (SK) 1.55 1.55 n/a 1.55 

Bio Lignite (IE) 2.82 2.94 2.39 2.91 3.06 n/a 3.06 3.24 2.31 

Bio Gas 
  

6.9 
 

Bio Gas (SK) 6 6 n/a 6 

Table 10: Biofuel prices 

For DK, FI, IE, PL and SK, the prices mentioned in the table above will be used for biofuel units (if 

ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ά¢ƘŜǊƳŀƭέ ǎƘŜŜǘ ƻŦ ǘƘŜ t9aa5. ŦƛƭŜύΦ ¢ƘŜ ǳƴƛǘΩǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ 

ones of the unit type where the biofuel is specified. 

 

* For EUCO30 region specific differences in Bio-Fuel prices were not applied. (n/a: not applicable) 
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1.1.3. Scenario Merit Order Charts 

 

The following charts provide an indication of the merit order and associated marginal costs for coal, 
lignite, and gas power plants for each scenario. 

1.1.3.1. 2020 & 2025 scenario Merit Orders: 

 

нлнлΥ άbŜǿ tƻƭƛŎƛŜǎέ ǎŎŜƴŀǊƛƻ ŦǊƻƳ L9! ς Coal before Gasgas scenario 

 

 
Figure 4: 2020 merit order 

 

 

 

 
Figure 5: 2025 Coal before Gasgas merit order 
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202рΥ άbŜǿ tƻƭƛŎƛŜǎ {ŎŜƴŀǊƛƻέ ς Gas before Coal (alternative) 

 

Based on the WEO2016 450 Scenario ς New CCGT άDas before Cƻŀƭέ ǎŎŜƴŀǊƛƻΦ 

 

 
Figure 6: 2025 Gas before Coal merit order 

 

1.1.4. 2030 & 2040 Storylines Merit Orders: 

The following charts present the merit order and marginal cost for the coal, lignite and gas power 

plants in each scenario and time horizon. 

 

1.1.4.1. EUCO 2030 

 

The merit order for the EUCO 2030 scenario is set from the fuel and carbon prices provided by DG 

Energy used to construct the EUCO 2030 impact assessment report. 

 

 
Figure 7: EUCO 2030 merit order 
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1.1.4.2. Sustainable Transition 2030 & 2040 ς .ŀǎŜŘ ƻƴ ŀ ά[ƻǿ ƻƛƭέ ǎŎŜƴŀǊƛƻ ŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘ ŀ ƭƻǿ 
gas price 

 

2030Υ άSustainable Transitionέ ς New CCGT Gas Before New Coal 

 

 
Figure 8: Sustainable Transition 2030 merit order 

 
2040Υ άSustainable Transitionέ ς New CCGT Gas Before Coal 

 

 
Figure 9: Sustainable Transition 2040 merit order 

 

  












































































































































