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Disclaimer

 This presentation has been prepared by FTI France SAS (“FTI”, trading under “Compass Lexecon”) for AmCham (the “Client”) under the terms 

of the Client’s engagement letter with FTI (the “Contract”). 

 This presentation has been prepared solely for the benefit of the Client in connection with the study on decarbonisation options for the 

Bulgarian power market. No other party than the Client is entitled to rely on this presentation for any purpose whatsoever. 

 This presentation may not be supplied to any third parties without FTI’s prior written consent which may be conditional upon any such third 

party entering into a hold harmless letter with FTI on terms agreed by FTI. FTI accepts no liability or duty of care to any person (except to the 

Client under the relevant terms of the Contract) for the content of the presentation. Accordingly, FTI disclaims all responsibility for the 

consequences of any person (other than the Client on the above basis) acting or refraining to act in reliance on the presentation or for any 

decisions made or not made which are based upon such presentation. 

 The presentation contains information obtained or derived from a variety of sources. FTI does not accept any responsibility for verifying or 

establishing the reliability of those sources or verifying the information so provided. 

 Nothing in this material constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy is suitable or 

appropriate to the recipient’s individual circumstances, or otherwise constitutes a personal recommendation. 

 No representation or warranty of any kind (whether express or implied) is given by FTI to any person (except to the Client under the relevant 

terms of the Contract) as to the accuracy or completeness of the presentation. 

 The presentation is based on information available to FTI at the time of writing of the presentation and does not take into account any new 

information which becomes known to us after the date of the presentation. We accept no responsibility for updating the presentation or 

informing any recipient of the presentation of any such new information. 

 This presentation and its contents are confidential and may not be copied or reproduced without the prior written consent of FTI.

 All copyright and other proprietary rights in the presentation remain the property of FTI and all rights are reserved.

© 2022 FTI France SAS. All rights reserved. 
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Executive summary - Context and objectives of the study

Objectives of the EU Green Deal:

 Reach carbon neutrality by 2050 (current target is 80-95% emissions

reduction by 2050).

 Increase the EU 2030 carbon emission reduction target from 40% to 55%

(relative to 1990 level)

 The European Commission published on July 14 2021 its Fit for 55 Package - a package of 13 legislative proposals -

to achieve the new climate goals of 55% reduction in carbon emissions in 2030 and net zero emissions by 2050. 

This package notably includes revisions to the EU ETS, the Effort Sharing Regulation, the Renewables Directive (new 

target of 40% RES in 2030 vs current target of 32%), the Energy Efficiency Directive (new target of 36% vs current 32.5% 

in 2030). 

➢ Bulgaria like other Member States will have to contribute to the increased climate ambitions and update its current 

National Energy and Climate Plan (NECP) and decarbonization roadmap to 2050.

➢ In the case of Bulgaria, reaching carbon neutrality and ensuring a sustainable energy transition raises significant 

challenges given the structure of its power sector, relying on fossil fuels for power production and security of supply.

In this context, Compass Lexecon has been mandated by AmCham to develop fact based evidence by 

modelling different decarbonisation options for the Bulgarian power sector and to derive some policy 

recommendations on the development of an investment framework.

In the context of the European Green Deal and Fit for 55 Package, Bulgaria will 
need to update its roadmap to 2050 to accelerate its energy transition
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Phase 1: Power sector modelling
Phase 2: Policy recommendations on investment

framework

• Scope: power sector

• Modelling tool: in-house power sector dispatch model based on 

Plexos

• Objective: decarbonisation scenarios for the Bulgarian power 

sector while ensuring security of supply, using a multi-criteria 

analysis

• Methodology:

• Design three scenarios and a range of sensitivities 

combining demand, commodity, technology costs, capacity 

mix. 

• The first scenario will be based on 2020 NECP 

commitment to be used as a counterfactual scenario

• The second scenario will be based on increased 

decarbonisation ambitions, based on the Fit for 55 

package and full decarbonisation by 2050.

• The third scenario will explore an Alternative transition 

pathway, minimising the costs to achieve 55% reduction in 

Bulgaria by 2030 and reaching full decarbonisation in 

2050.

• KPIs: Capacity, generation, flexibility, emissions, investment, 

cost

• Scope: power sector

• Objective: Identify the relevant investment and transition 

framework to support the decarbonisation objective

• Methodology:

• Assess the support required for clean technologies to be 

competitive in the market based on the scenarios defined in 

phase 1

• Review key support mechanisms that could allow Bulgaria to 

meet its power sector decarbonisation targets 

• Define the key directions for market reform to meet Bulgaria’s 

decarbonisation targets, including the definition of an 

investment and transition framework

A two stage approach was followed to: (i) identify and model possible low carbon transition pathways for the Bulgarian power sector; and (ii)
derive policy recommendations on the investment framework to support the necessary investments.

Executive summary - Study approach

The study models different possible pathways for the Bulgarian power sector 
transition and derives policy recommendations
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The study focuses on 3 scenarios to identify pathways for the Bulgarian power sector transition

The “2020 commitment scenario” (‘2020 CS’) is based on 2020 NECP and the Bulgarian Energy Strategy and act as a counterfactual scenario
to compare decarbonisation scenarios.

▪ This scenario uses commodity prices projections including EU ETS price and technology cost assumptions of the EU 2020 Reference
scenario completed with Bulgarian specific inputs from AmCham Energy and Mineral Resources Committee. This scenario reflects the
generation mix evolution to meet the energy sector 40% CO2 emissions reduction target by 2030, implied by the economy wide 49%
CO2 emissions reduction target relative to 1990.

A second scenario “EU Increased Ambition scenario” (‘EU IAS’) explores the set of options available to fully decarbonise by 2050 while being
compliant with the European “Fit for 55 package” in 2030.

▪ This scenario uses commodity prices projections and technology cost assumptions of the EU 2020 Reference scenario completed with
Bulgarian specific inputs from AmCham Energy and Mineral Resources Committee. It also uses EU ETS price projections of the EU
Ff55 MIX scenario, combining a cost-efficient development of generation capacities under a set of Bulgarian technical and
environmental constraints defined by AmCham Energy and Mineral Resources Committee and European CO2 emission reduction
constraint.

A third scenario “Alternative transition pathway” (‘ATP’) tests the options that would minimise the costs to achieve the transitory 2030 overall
55% CO2 emissions reduction for Bulgaria (and therefore would not overachieve the emission reduction target contrary to the “EU Increased
Ambition scenario” but still going beyond the “2020 Commitment scenario”), and full decarbonisation by 2050.

▪ The scenario is based on the “2020 Commitment scenario” using commodity, EU ETS and technology price projections of the EU 2020
Reference scenario, as well as projected capacity of the 2020 Energy Strategy but allowing for additional renewables to be built. Contrary
to the 2020 Commitment scenario, the model optimises dispatch and implicit carbon price to achieve an overall 55% CO2 emission
reduction in Bulgaria by 2030 at least cost.

▪ The approach followed is such that it allows an optimal dispatch while identifying the implicit carbon price on top of the EU Reference
scenario price that would allow a smooth transition – that is a carbon price that would be sufficient to induce the necessary CO2

emission reduction to reach overall 55% CO2 emission reduction by 2030 in Bulgaria.

Note: Final 2020 NECP has been published by end of 2020, EU 2020 Reference and EU Ff55 MIX 

scenarios have been published in July 2021. AmCham Energy and Mineral Resources Committee link.  

Executive summary - Modelling approach

The study focuses on 3 scenarios and a range of sensitivities, to identify 
pathways for the Bulgarian power sector transition 

https://energy.ec.europa.eu/topics/energy-strategy/national-energy-and-climate-plans-necps_en#final-necps
https://ec.europa.eu/energy/data-analysis/energy-modelling/eu-reference-scenario-2020_en#:~:text=The%20EU%20Reference%20Scenario%20is,framework%20in%20place%20in%202020.
https://ec.europa.eu/energy/data-analysis/energy-modelling/policy-scenarios-delivering-european-green-deal_en
https://amcham.bg/committees-advocacy/1-energy-and-mineral-resources-committee/
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Capacity and generation outlook

➢ Across both ATP and EU IAS, variable renewable and low carbon capacity is projected to play a larger role towards
decarbonisation both in 2030 and 2050 with a minimum of 7.5GW wind and solar capacity being developed by 2030 in ATP.

➢ This translates into an increasing share of variable RES generation in both scenario from 7% in 2020 to 23% (resp. 36%) in 2030 in
ATP (resp. EU IAS) and 40% (resp. 51%) in 2050 in ATP (resp. EU IAS).

➢ Along the transition, EU IAS is projected to rely more on new gas investments and accelerate lignite closure from 2025 onwards
compared with ATP. Combined with higher EU ETS price in EU IAS, this leads to an accelerated reduction of lignite generation from
2025 onwards replaced temporarily by equivalent gas generation compared with ATP.

➢ This interdependence between lignite and future flexible requirement capacities points to the critical role of an orderly
transition keeping a sizeable base of thermal plants available to ensure security of supply in the transition, through orderly lignite
plants closure and new gas or flexible capacities low carbon investments.

➢ In addition to further decarbonise the Bulgarian power system by 2050, the development of additional low carbon flexible
generation in the form of new nuclear capacities or storage would help achieve full decarbonisation while ensuring security
of supply.

Carbon emission reduction and power system cost outlook

➢ While ATP is designed to achieve an overall 55% CO2 emission reduction in Bulgaria by 2030 at least cost and reach full
decarbonisation by 2050, EU IAS overachieves Bulgaria’s potential new intermediary emission reduction target for 2030,
reaching 88% CO2 emission reduction in the energy sector by 2030, equivalent to an economy wide c70% CO2 emissions reduction
compared to 1990.

➢ This increased emission reduction in EU IAS leads to a significant increase in power system costs, particularly over the next
decade compared with ATP, bringing forward investments in low carbon technologies and reducing the use of existing capacities as a
hedge against rising carbon prices.

➢ However, EU IAS shows how Bulgaria can put in place an ambitious decarbonisation strategy with rapid and deep emission
reductions in the power sector thanks to new technologies.

Note: AmCham Energy and Mineral Resources Committee link.  

The modelling provides a detailed assessment of the power sector demand, 
capacity, emissions and costs in the 3 scenarios

Executive summary - Modelling key findings

https://amcham.bg/committees-advocacy/1-energy-and-mineral-resources-committee/
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In all scenarios, the decarbonisation of Bulgaria’s power sector will require significant investments in generation and energy 

infrastructure 

➢ Some/most of the investments required to decarbonise Bulgaria’s power sector while ensuring security of supply are not profitable based on 

energy market revenue alone

➢ The current immature Bulgarian Electricity market exposes market participants to risks and hinders investments

➢ The EU target model will not provide sufficient coordination and investment incentives to make sure decarbonisation targets are met while 

ensuring security of supply

Two key market design requirements were identified for a successful transition:

➢ (1) an investment framework for new capacities (financing & de-risking) including specific investment frameworks for Renewable generation 

capacities, Nuclear generation capacities, Flexible capacities and Energy grids

➢ (2) a transition mechanism securing lignite operation in the interim as well as a progressive phase-out.

Key findings and policy recommendations: the need for a transition mechanism 
and investment framework to support decarbonisation

Source: Compass Lexecon Analysis

Executive summary

Investment Framework

Transition Mechanism

Overall Target

Ensure 

capacity adequacy at all 

times

while meeting 

decarbonisation targets

with a mix of renewable and 

dispatchable capacities

Provide incentives for the timely investment in the 

required mix of new capacities:

 Variable renewable capacities

 Low carbon baseload capacities (nuclear)

 Flexible capacities

Ensure that some of the existing lignite capacities 

 stay available in the interim to ensure security of 

supply

 Are ultimately decommissioned when the other 

resources have developed sufficiently
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Type of support Description of mechanisms available for an investment framework – subject to EU staid aid clearance

Feed-in premiums (FIP) 

/ Contracts for 

Premium

 FIPs enable power producers to benefit from a complementary remuneration, in addition to the remuneration they get by 

participating to the energy market.
 FIPs, however, do not eliminate market price risks

Contract for difference 

(CfD)

 CfDs enable to ensure a stable revenue to the operator with little exposure to wholesale market prices
 CfDs can be provided either automatically or through tendering procedures

Investment support
 Support via grants can support the build-up of capacities otherwise not profitable
 Preferential loans reduce financing costs

Source: Compass Lexecon Analysis

Abbreviations: ATP … Alternative Transition Pathway, EU IAS… EU Increased Ambition Scenario, LCOE … levelized cost of electricity, RES … Renewable Energy Source, P2G2P … power-to-gas-to-power, PV … 

Photovoltaics, WACC … weighted average cost of capital

Reaching renewables ambitious targets will require a de-risking investment 
framework as their profitability declines with their increasing market penetration

Executive summary

Missing money for RES capacities [EUR2020/kW/a] 

EU IAS (WACC=5%)

 In both scenarios (ATP and EU IAS) significant wind and solar capacity expansions are required.

 However, profitability of investments in renewables declines as their share grows and as revenues captured decrease. 

 For some RES and storage technologies (e.g. solar PV and Power-to-gas-to-power for seasonal energy storage) merchant revenues will not provide  

sufficient investment incentives even at a low WACC – thereby already assuming some de-risking mechanisms are in place

RES capacity evolvement – EU IAS & ATP scenarios [MW]
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Source: Compass Lexecon Analysis

Abbreviations: ATP … Alternative Transition Pathway, EU IAS… EU Increased Ambition Scenario, LCOE … levelized cost of electricity, WACC … weighted average cost of capital

The profitability of new nuclear is highly dependent on the cost of financing 
and a de-risking framework will be needed to support investment

Executive summary

Type of support Description of mechanisms available for an investment framework – subject to EU staid aid clearance

Full regulation
Full regulation is based on the provision of an authorized revenue based on all the costs that are supported (e.g. regulated asset 

base remunerated at the level of a regulated WACC, depreciation and OPEX remunerated at cost)

Purchase price / 

regulated tariff

A tariff is set (typically by the regulator) based on the different cost components (operating costs, re-investment, cost of capital), 

and the regulated assets benefit from this purchasing tariff. 

Contract for 

differences (CfDs)

Depending on their structure, CfDs may ensure a (more) stable revenue to the operator by reducing/eliminating the exposure to 

wholesale market prices. 

Investment support
Investment support could be provided for instance by the EU ETS Modernization fund which does not exclude nuclear investment,

although this is not a priority investment.[1]

Missing money for Nuclear capacities [EUR2020/kW/a] 

EU IAS (WACC=5%)

 In both scenarios (ATP and EU IAS) two additional new nuclear reactors replace aging plants and provide decarbonised baseload generation.

 The business case for the highly capital intensive nuclear capacities depends significantly on the required return (i.e. the WACC) which itself 

depends inter alia on the energy market risks to be borne by the investor. 

 New nuclear capacities would require a scheme for comprehensive de-risking to be economically viable.

Nuclear capacity evolvement – EU IAS & ATP scenarios [MW]
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Source: Compass Lexecon Analysis

Abbreviations: C/OCGT … Combined/open cycle gas turbine, ETS … Emission Trading System, LCOE … levelized cost of electricity, RES … Renewable Energy Source, WACC … weighted average cost of capital

New gas-fired capacities could provide flexibility in the transition, but would 
require a support framework to be profitable

Executive summary

Type of support Description of mechanisms available for an investment framework – subject to EU staid aid clearance

Capacity remuneration 

mechanisms (CRM)

CRMs can provide additional remuneration to flexible capacities to compensate for the missing money they would face in the 

energy market.

Investment support

Investment support can be available for flexible capacities investment in the form of grants or loans, through in particular the

Recovery and resilience facility, the EU ETS Modernisation fund, and the InvestEU fund (although the later lacks an implementing

partner in Bulgaria) – subject to certain emission limits.

Free ETS allocations
New flexible capacities projects (incl. CCGT) replacing lignite could benefit from free ETS allowances (if Bulgaria executes its

respective right under Art. 10c of the EU ETS directive)

Gas-fired (CCGT) capacity evolvement

EU IAS & ATP scenarios [MW]

Missing money for CCGT capacities [EUR2020/kW/a] 

EU IAS (WACC=5%)
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 In both scenarios (ATP and EU IAS) new gas capacity (CCGTs) is developed to support variable RES generation.

 However, the profitability of investment is not ensured, and declines over time as their load factors decline.

 De-risking (and the associated low WACC) is not sufficient to establish a business case – CCGTs need support to attract investment.
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Lignite plants can act as bridging technology to ensure security of supply but 
will require a transition mechanism in the interim
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 In both scenarios (ATP and EU IAS) reaching the 2030 55% 

emission reduction target and full decarbonisation by 2050, lignite 

capacity (and mine) availability are required until 2030/2035 to

ensure security of supply and system stability 

 In both scenarios (ATP and EU IAS) reaching the 2030 Fit-for-55 

emission reduction targets and full decarbonisation by 2050,

lignite generation is required up until 2025/30 while other 

capacities are being expanded to ensure sufficient electricity 

supply.

 Although lignite capacity is required until 2030/2035 for security 

of supply reasons (see above), they generate electricity only until 

2030 at the latest. This is not commercially viable without 

support.

 Ensuring the availability of lignite capacities to maintain security of supply while little electricity is actually generated requires support.

 Also, the subsequent retirement of lignite capacities and the closure and decommissioning of mines ahead of their technical end-of-

lifetime requires support to mitigate the commercial and socio-economic impact of this early decommissioning.

 A transition mechanism needs to be compliant with EU state aid regulations – there are several examples of EC approved national schemes.

Consumer 

load

Lignite 

generation

2020 2025 2030 2035

2020 2025 2030 2035

Source: Compass Lexecon Analysis

Abbreviations: ATP … Alternative Transition Pathway, EC … European Commission, EU IAS… EU Increased Ambition Scenario

Executive summary
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Provide incentives for investments based on their merit towards 
fulfilling adequacy, flexibility and decarbonisation objectives

Policy-efficient 

investment signals 

1

Cost-efficient and 

reliable

investment signals 

2 Establish reliable incentives for investments that minimize long-term 
costs to customers and avoid stranded investments 

(emphasis on no-regret investments)

Cost-efficient 

risk allocation

3 Allocate risks to parties that are best placed to manage / bear them 
(e.g. reduce hard to predict/hedge risks for power sector investors to 

bring down risk premia and capital cost)

Provide 

“missing money”

4
Provide funding for technologies necessary but not profitable from 

market revenues alone

EU compatibility

5
Ensure compatibility with the EU framework 

(inter alia the clean energy package)

Minimize transition costs required and changes 
to the existing markets and governance

Minimize complexity

6

New capacities require an 

Investment Framework 

Source: Compass Lexecon Analysis

Both the Investment Framework and the Transition mechanism 
need to balance a broad set of requirements

Executive summary

Existing lignite 

capacities & mines 

require a 

Transition Mechanism

Provide incentives / adequate remuneration for the continued 
operation or availability of lignite capacities over the transition period

Ensure the availability 

of required lignite 

generation (capacities)

1

Adequately 

compensate transition 

induced losses

2
Compensate lignite operators for losses due to early shut-downs to 

meet national decarbonisation targets.

Soften the 

socio-economic impact 

of exiting lignite

3
Exiting lignite production and use will have a significant regional impact 

(employment and regional economy) requiring transition support.

Ensure compliance with 

the EU framework

4
Ensure compatibility with the EU framework 

(inter alia state aid rules)


