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The higher EU climate ambition, marked by the ‘Fit-for-55 package’, has accelerated the momentum for a green 
transformation of the national economies of Member States. Within this long-term framework, energy and climate 
targets have yet to be defined and require the use of a data-driven analysis of the potential decarbonisation trajec-
tories and the array of measures at the governments’ disposal. Bulgaria can reach carbon neutrality by 2050. But to 
achieve this, it needs to overhaul its current energy and climate policy framework.

Using the modelling and planning tool Pathways Explorer, the current report develops a policy scenario, which charts 
the likely future pathway of decarbonisation in Bulgaria. The assessment identifies a set of specific policy guide-
lines covering four key economic sectors: energy supply, buildings, transportation, and industry.
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With the ‘Fit-for-55 package’ and the new goal of reducing emissions by 55% 
by 2030, the EU is the first international actor to turn the long-term goal of 
climate neutrality into real policies for its citizens. In its legislative package, 
the Commission has proposed new effort sharing targets in line with the new 
emissions reduction goal for 2030. Until now, the Effort Sharing Regulation 
(ESR) controlled emissions outside the EU emissions trading scheme (ETS) – 
around 60% of total EU emissions – by setting binding national greenhouse 
gas (GHG) targets for each of the 27 EU Member States. The new package of 
measures foresees a revised version of the ETS that extends its scope to addi-
tional sectors such as for transport and buildings from 2026. 

Although the EU has raised its overall ambition, some Member States have 
been reluctant to significantly increase their 2030 climate targets and adopt 
more ambitious climate measures to accelerate the transition (such as an early 
coal phase out, the channelling of EU and national funds to sustainable ener-
gy infrastructure and RES expansion, the promotion of investments in inno-
vative technologies as well as the removal of legal and administrative barriers 
for small-scale citizen-driven projects). 

To avoid a negative response from member states to these proposals, national 
policy makers should base their decisions on thorough data-driven analysis, 
which demonstrates how these targets can be achieved. One powerful instru-
ment could be the implementation of the member states’ National Recovery 
and Resilience Plans (NRRPs) that have already been submitted to the EU. 
The Plans should reflect the EU’s efforts to achieve a green and digital transi-
tion of their national economies, including via climate mainstreaming targets. 

In this regard, Bulgaria’s NRRP and its overall energy and climate strategy is 
not yet in line with the EU’s 2050 climate neutrality ambitions. The country’s key 
policy and planning documents reveal no clear vision for an ambitious long-
term decarbonisation pathway. The assessments behind the strategies have 
been conducted under heavy political pressure and without transparency or 
justification for the elaboration of scenarios. The political instability in the coun-
try in the past two years means there have not been any strategic or legislative 
decisions taken or policy documents on the green transition adopted in 2021. 

Five policy documents can altogether be considered the backbone of the Bul-
garian Climate policy until 2050: 

• The National Development Program Bulgaria 2030, adopted in 2020, de-
fines the strategic objectives of national policies and sets green and sus-
tainable objectives, which will serve as the basis for the allocation of funds 
under the EU cohesion policy. The texts and measures of the operational pro-
grams, as well as their implementation structures will be finalized in 2022.

 
• The National Recovery and Resilience Plan (NRRP) provides the frame-

work for deploying additional EU funds to Bulgaria to address the main 

INTRODUCTION
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challenges which have been exposed by the COVID-19 pandemic, particu-
larly in areas such as competitiveness, productivity, education and skills, 
health, employment, and economic, social and territorial cohesion. The 
plan aims to foster more effective green and digital transitions, to help 
create jobs and stimulate sustainable growth. It will be adopted in 2022, 
considerably delayed in comparison to most other EU member states. 

• The Long Term Strategy (LTS) setting the emission trajectories for 2050, as 
well as developing the key policy measures in different sectors to advance 
the transition process to a low carbon economy. This strategic document is 
yet to be fully developed and launched.

• The National Energy and Climate Plan (NECP), adopted in 2020, defines 
Bulgaria’s climate and energy targets for 2030. The document reflects the 
low level of ambition and coherence of energy and climate transition pol-
icies of the country. Its final version represents a collection of conflicting 
energy policies including, aside from the significant expansion of renew-
able energy capacity, the preservation of the majority of coal-fired plants 
until 2030 and no clear date for coal exit, the expansion of natural gas ca-
pacity, and the construction of an additional 2000 MWs of nuclear power.

 
• The Strategy for Sustainable Energy Development until 2030 with a 

Horizon to 2050, adopted in 2021, outlines trends, measures and policies 
in the field of energy security, energy efficiency, liberalization of the elec-
tricity and gas markets and their integration into the common European 
energy market, as well as the development and implementation of new 
energy technologies. Similar to the NECP, it contradicts EU energy mod-
elling scenarios, lacks green transition ambition and sets no coal exit date. 

These five policy documents reveal Bulgaria’s overall low climate ambition 
(especially regarding the non-ETS sectors). The NECP lacks an emissions re-
duction target, and proposes a low-ambition renewable energy target of 27%. 
The energy policy objectives described in these strategic documents seem 
to be geared towards satisfying the vested interests of all state capture net-
works in the Bulgarian energy sector. If implemented as planned they would 
ultimately derail the country’s climate transition with considerable negative 
fiscal and social implications. For example, according to the documents, Bul-
garia will still rely heavily on coal and natural gas assets throughout the next 
decade; despite a high risk of such assets becoming stranded and generating 
considerable losses.

Reaching carbon neutrality by 2050 is possible for Bulgaria. However, this 
would require an overhaul of the country’s energy and climate strategy so 
that it is in line with EU’s long-term decarbonisation framework. It would 
also mean better aligning the NRRP with other EU financial instruments such 
as the Just Transition Fund and the Operational Programs. These combined 
financial resources should be better leveraged to overcome a multitude of en-
ergy security risks and to unlock Bulgaria’s energy transition. In this regard, 
this report provides possible solutions based on a reliable, transparent and 
flexible modelling and scenario planning tool, using best EU practices.



The development of a common methodology for measuring the progress to-
wards climate neutrality and for modelling long-term decarbonisation sce-
narios in 2050 in Bulgaria is essential for aligning the energy and climate 
priorities of the country with the evolving EU climate ambitions and policy 
framework. There is a need for Bulgaria to develop alternative decarbonisa-
tion scenarios based on realistic evaluations of the impact of new EU funding 
sources, with the aim of increasing the ambition of the country’s current and 
upcoming energy and climate policy documents. Utilizing modelling assess-
ments within the strategic policy framework of the country would help better 
align decarbonisation targets with specific funding priorities.

The following modelling assessment aims to evaluate whether the existing 
strategic energy and climate framework could realistically contribute to es-
tablishing a carbon-neutral Bulgarian economy by 2050. The analysis devel-
ops two scenarios:

• Policy scenario: a decarbonisation scenario based on the Bulgarian NECP 
in the context of the implementation of different EU funding instruments 
with a specific focus on the NRRP 

• Long Term Strategy (LTS) scenario: a more ambitious full decarbonisa-
tion scenario based on the EU objectives for carbon neutrality by 2050. 

This assessment will consider the feasibility of the NECP in the national stra-
tegic policy framework and will zoom in on four key economic sectors: ener-
gy, buildings, transportation, and industry. The assessment integrates the key 
investments and targets of the latest draft of the NRRP1 into the paradigm of 
the NECP. The assessment uses the Pathways Explorer modelling and plan-
ning instrument2 to estimate the increase in installed renewable energy ca-
pacity (in MW), the improvements of energy efficiency (saved MWh of elec-
tricity, heat, etc.), and the reduction of the use of fossil fuels in traditionally 
carbon-intensive industry segments (physical amounts of cement, steel, etc. 
produced) under different scenarios for the evolution of national climate and 
energy policies. 

1 Council of Ministers, Национален план за възстановяване и устойчивост [National Recov-
ery and Resilience Plan of Republic Bulgaria], Version 1.4, October 2021.

2 The Pathway Explorer is based on the Mackay calculators. It was developed as part of the 
EUCALC project, financed by the Horizon 2020 program of DG Research. EUCALC devel-
oped an open-source model as well as learning tools designed to engage and be used by 
European and national policymakers, businesses, NGOs, and other society actors. The mod-
el could serve as a key instrument for the Bulgarian government in preparing its different 
long-term scenarios and green recovery pathways. It constructs an economic model based 
on a bottom-up approach to project the main patterns of consumption that will influence 
decarbonisation trajectories and encompasses 5 main sectors: food production and land use 
(LULUCEF), transport, buildings, industry, and energy supply

MODELLING  ASSESSMENT  FRAMEWORK  FOR   
LONG-TERM  DECARBONISATION

https://nextgeneration.bg/14
https://www.european-calculator.eu
https://www.european-calculator.eu
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Figure 1. Main Policy Parameters of the Modelling Scenarios

Source: CSD.

The Pathways Explorer compares the policy scenario with the LTS scenario. This 
report presents the findings and policy implications from the comparative 
scenario assessments, and proposes targeted sectoral policy measures to fa-
cilitate the implementation of a realistic decarbonisation scenario in Bulgaria. 
It is based on the assumptions and the goals of the existing strategic energy 
and climate framework and a cost assessment of the planned support poli-
cies with 2030/2050 horizons.3 The analysis highlights the need for changes 
in public policies and the regulatory framework to accelerate the transition 
process. It also aims to contribute to the development of a consistent and am-
bitious low-carbon transition strategy for Bulgaria in line with the objectives 
of the European Green Deal.

Decarbonising the Bulgarian economy requires a deep transformation of 
the national energy mix towards low-carbon sources. The decarbonisation 
of power and heat production is crucial, as the latter accounts for about two-
thirds of all total national greenhouse gas (GHG) emissions currently. More-
over, decarbonising electricity production is a key step in ensuring the elec-
trification of final energy use, in particular in the Buildings, Transportation and 
Industry sectors.

In the context of the EU transition to carbon-neutrality by 2050, for Bulgaria, 
a divergence from this path means higher energy and climate security risk, 
linked to a high exposure to the inherent volatility of fossil fuel prices as viv-

3 The analysis is based on the adopted and known planned policy measures in the country as 
of the end of 2021. 
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idly revealed by the 2021 energy crisis. Going forward, the economic feasibil-
ity of operating coal- and gas-fired power plants will decline on the back of 
rising fossil fuel and ETS quota prices, to the point where they could become 
stranded assets. To avoid a fossil fuel lock-in, the Bulgarian government 
should develop a plausible and detailed strategy for the phase out of coal and 
gas-fired power plants as soon as possible, and ensure the uptake of renew-
able energy sources.

Overcoming this challenge would require more than simply spending large 
amounts of public funds. There is a need for a favourable investment envi-
ronment to incentivize the adoption of new technologies and consumption 
behaviour from both businesses and households. To succeed, the long-term 
decarbonisation policy would have to therefore place the reduction of energy 
poverty at its heart, and recognise it as a key enabler of the transition and of 
enhanced national security. High ambition and strategic vision for the trans-
formation are crucial to ensure a meaningful impact from GHG emission re-
ductions by 2050 and a true green transformation of the economy.

The structure of the electricity generation mix is of crucial importance for get-
ting Bulgaria’s climate transition right. There are two main indicators that 
distinguish the ambition level of the different scenarios for the development 
of the power sector – the speed of the fossil-fuel phase out and the uptake of 
new renewable-energy-based power plants. 

Under the policy scenario, support for renewable electricity sources and the 
faster phase out of coal capacity in particular contribute to lower GHG emis-
sions from the energy sector compared to a scenario, which considers only 
the parameters of the NECP without the NRRP additions. The additional re-
duction in GHG emissions, however, is estimated at just 3 MtCO2e by 2030 
(15%) and the emission reduction trajectory diverges from the pathway to 
carbon neutrality by 2050. In fact, under the policy scenario, GHG emissions 
from the energy sector alone are expected to average 6.7 MtCO2e by 2050, or 
about 30% of total national GHG emissions (see Figure 1). More importantly 
the emission trajectory under this scenario is relatively optimistic. The uncer-
tainty regarding the final phase out date for coal is a key risk for the emission 
trajectory after 2030 that could see significantly higher emissions from the 
power sector in case of a delayed phase out. A slower deployment of new RES 
capacity after 2030 would have a similar effect. 

Meanwhile, the LTS scenario sees a much faster phase out of coal compared to 
the policy scenario and a shift to 100% renewable energy generation by 2050, 
in line with EU targets, which contributes to an effective carbon neutrality of 
the national economy.
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Figure 2. Bulgaria: GHG Emissions by Sector in the Policy Scenario

Source: CSD calculations based on scenarios developed with the Pathway Explorer.

Fossil fuel phase out

Both the policy and the LTS scenario envision the full phase out of coal and 
natural gas power plants by 2035 with the trajectory of the LTS being much 
steeper through the 2020s. By the middle of this decade, only 1/5 of the coal-
fired power plant capacity will be shut-down under the policy scenario4. Under 
these assumptions, however, the modeling results show that the large size 
of the remaining fleet continues to lead to the cannibalisation of coal fired 
power plants. With the shift to a more competitive liberalised market without 
subsidised production, higher RES capacity with no variable operational costs 
is set to put additional competitive pressure on coal fired power plants. This 
decreases coal’s cost competitiveness in addition to elevated CO2 prices. As a 
result, the load factor of the coal fleet declines consistently until its final exit 
from the market (see Figure 2). Already by 2030 the policy scenario sees only 
65% of the current fleet still in operation, while its load factor falls to 34% and 
coal-based generation plunges to a mere 20% of total electricity production. 

Box 1. Coal Power Viability in Question

Coal power plants are already heading fast towards becoming stranded 
assets. The combined load factor of coal-fired power plants in Bulgaria 
has been declining over the past decade, standing at just over 50% in 2020. 
Maritza East 2, the largest plant with 1.6 GW nameplate capacity, has been 
making consistent losses over recent years amounting to over EUR 700 
million as of Q2-2021.5 Meanwhile, Reform 8 of the Green Bulgaria pillar 
of the NRRP commits to not extending long term contracts for electri city 
purchases from Maritza East 1 (AES) and Maritza East 3 (Contour Global) 
after their expiry, in 2024 and 2026, respectively. The end of these lucra-
tive long term contracts of the two coal plants with a combined capacity 
of 1.6 GW is set to significantly erode their profitability in the absence of 
government subsidies.

4 The coal phase out trajectory of the policy scenario is based on the indicative goal in the NRRP 
of phasing out 1.4 GW of coal capacity by 2026 (¬35% of current installed capacity) and the 
assumption of a final phase out date in 2035, which is the middle ground among the three 
potential dates indicated in the Plan – 2030, 2035, and 2038.

5 Bulgarian Energy Holding, TPP Maritsa East 2 interim financial report – individual, Q2-2021.
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The slump in coal-fired generation is partially covered by a new 1 GW 
natural gas capacity planned to come online by 2026, as per the NRRP. 
Due to the high cost of natural gas, however, this is likely to remain the 
most expensive back-up capacity with an average annual load factor of 
below 10%; keeping gas-fired generation a marginal factor in the Bulgarian 
electricity system.

In the ambitious LTS scenario, all coal and gas-fired power generation is 
phased-out completely by 2030, with the biggest plants already shut down by 
2025. Under this scenario, with most of the coal capacity exiting the market by 
2025 and with stronger uptake of renewables, both coal and natural gas load 
factors increase noticeably until 2030 (see Figure 3). The stronger call on back-
up capacity leads to load factors above 80% and much stronger economics for 
the remaining plants. 

Figure 3. Bulgaria: Power Generation Capacity Trajectories and Load Factors for  
Gas and Coal

Policy scenario

LTS scenario

Source: CSD calculations based on scenarios developed with the Pathway Explorer.

Hence, the rationale for a new 1 GW of gas-fired capacity to be added to the 
system by 2030 is not viable under the low coal phase out ambition of the 
NRRP. Moreover, it increases energy and climate security risks. Considering 
the close to complete dependence on Russian imports to meet national con-
sumption, the additional requirements from the new gas plant would further 
exacerbate this dependency and increase the security of supply risks related 
to the potential reduced gas availability from Russia and a cascading effect 
onto power prices from the cost of Russian gas imports. Considering the ex-
pected 60% minimum efficiency of the plant, each TWh of annual electricity 
production from natural gas could boost national gas demand by about 5% 
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from the 2015-2019 average of 3.1bcm6. Under the low load factor projections 
in the policy scenario national gas demand increases by 3.6%. A full replace-
ment of the coal-fired electricity production with natural gas would, however, 
would double national gas consumption. 

In terms of climate security risks, with the typical design life of a com-
bined cycle gas turbine (CCGT) plant of 25 years, the new plant creates a 
high risk for carbon lock-in in a stranded asset long before the end of its 
life. A specific mandate for the use of biogas in the new gas plant could 
potentially provide a more viable and less carbon-intensive economic fu-
ture, reduce GHG emissions, and contribute to the improvement of the 
country’s energy security by reducing the need for the use of imported 
natural gas. However, the NRRP does not envision a biogas switch, but the 
replacement of natural gas with hydrogen. The strategic document plans 
for the plant to process between 30-100% of hydrogen in the 2029-2035 
period, but since this is not in line with a general government policy for 
hydrogen-based production on national economic level, the actual shift 
to hydrogen would strongly depend on hydrogen availability and costs. 
The expected 7,800 tons of annual hydrogen production to be supported 
by one of the investment items in the Green Bulgaria pillar of the NRRP 
would provide less than 0.3TWh of thermal energy annually.7 Assuming 
60% efficiency in the electricity generation process, the expected electrici-
ty production would cover only 10% of the expected electricity production 
from the gas plant under the policy scenario.

The unclear foundations of a hydrogen switch in electricity generation puts 
into question the NRRP's planned investment in the development of trans-
mission infrastructure for hydrogen and other low-carbon gaseous fuels, en-
visioning that by 2026, 10% of the gas flowing in the national transmission 
infrastructure will be hydrogen. Due the hydrogen’s lower volumetric energy 
density (by about a factor of 3 relative to natural gas), a 10% volumetric con-
centration requires about an 8.5% higher volume of the natural gas-hydrogen 
mix relative to pure natural gas to deliver the same energy.8 

Renewable Electricity Uptake

In both the policy and LTS scenarios, renewable energy-based electricity pro-
duction is expected to grow strongly and replace fossil fuel plants over the 
next 15 years. In the LTS scenario, where the renewables sector goes through a 
transformative shift, the uptake is much stronger as investors exploit most of 
the country’s potential in a variety of technologies including geothermal en-
ergy and offshore wind. Still, the main drivers of RES growth remain onshore 
wind and PV solar generation. RES-based power production almost doubles 
between 2020 and 2030 and doubles again by 2050 to reach close to 40 TWh 
per year, meaning that Bulgaria reaches the EU target for 100% renewables 
power generation. The growth trajectory of renewable electricity generation 

6 Calculations based on Eurostat (inland consumption); Gazprom (37.053 MJ/m3 calorific val-
ue of Russian gas); conversion factor of 3.6MJ/kWh, or 6MJ/kWh at 60% efficiency, resulting 
in a consumption of 0.16bcm/TWh.

7 Calculations based on 120MJ/kg energy density for hydrogen (LHV).
8 Pellegrini, M., Guzzini, A., & Saccani, C., A Preliminary Assessment of the Potential of Low Per-

centage Green Hydrogen Blending in the Italian Natural Gas Network, Energies, 13(21), 5570, 2020.

https://www.mdpi.com/1996-1073/13/21/5570
https://www.mdpi.com/1996-1073/13/21/5570


under the policy scenario sees RES-based generation increasing by just 50% 
between 2020 to 2030 and reaching 20.5 TWh, or just 64% of total electrici-
ty production, by 2050, far from the EU objective of almost 100% RES-based 
power production by 2050. 

The uptake of renewables in the electricity generation mix is strongly driv-
en by the expected new 6.8 GW of solar PV and 3.8 GW of onshore wind 
capacity over the next three decades. This represents the lowest hanging 
fruit, given the country’s large potential for small-scale PV installations in-
cluding for a decentralized supply and self-consumption. Meanwhile, un-
like in the LTS scenario, offshore wind energy is not expected to develop 
in the policy scenario. Bulgaria’s Black Sea coast has 26 GW of undeveloped 
potential for mature bottom-fixed offshore wind technology with an esti-
mated average cost of EUR 62-90/MWh.9 The lack of an administrative and 
regulatory framework, however, is a key market entry barrier. Without a 
major regulatory overhaul, private investment is unlikely to pick up, at least 
over the short term.

Figure 4. Renewable Electricity Generation Capacity Cumulative Growth by  
2050 vs 2015

Source: CSD calculations based on scenarios developed with the Pathway Explorer.

The design of the NRRP’s financing schemes creates a number of obstacles 
for achieving a more ambitious growth pathway for renewable electricity gen-
eration. The additional RES capacity financed through the NRRP could reach 
2.1 GW. The NRRP provides financial support for RES primarily through the 
Green Bulgaria pillar of the plan. A dedicated financial instrument is expect-
ed to support the installation of a minimum 1.7 GW of RES capacity by 2026 
through a tendering procedure. Additionally, this pillar foresees the support 
of individual renewable energy measures for households – in particular fi-
nancing solar PV installations of up to 4 kW or solar heating installations. 
While the Plan’s documentation does not indicate a target for RES installa-
tions through this measure, it sets a target for supporting 60,580 households 
by 2025. Considering the maximum capacity for individual solar PV installa-
tions (4 kW), additional RES capacity installations financed via this measure 

9 Trifonova, M., and Vladimirov, M., Wind Power Generation in Bulgaria, Sofia: Center for the 
Study of Democracy, 2021. 
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could reach up to 240 MW, if the majority of financial support is directed 
towards solar PV installations. 

Another support measure for RES stems from the Innovative Bulgaria pillar, 
via the support for RES installations of up to 1 MW installed by industrial 
plants, with the Plan’s project fiche estimating that this measure will bring 
approximately an additional 200 MW of RES capacity. Apart from the stated 
target of 2.1 GW, the Plan makes a rather vague reference to a broader 2.5 GW 
ambition by 2026 – without specifying the expected contributions from pri-
vate investment and public funding schemes. 

Even taking the 2.5 GW ambition as a reference, the resulting cumulative ad-
ditions to RES capacity by 2026 vs 2015 levels would fall short of the RES 
uptake trajectory in the LTS scenario. Nevertheless, its strong focus on a few 
large projects in achieving this target presents several important issues that, 
as will be argued below, could contribute to 1) delays in the implementation 
and 2) limits to the potential for further RES uptake after 2030.

Over two thirds of the additional 2.5 GW RES capacity is set to come from 
a tendering scheme, which strongly favours utility-scale projects. The re-
quirement of covering a minimum 25% of the RES installation capacity with 
battery storage is a key barrier for smaller projects due to the associated high 
capital expenditures. Moreover, larger projects can achieve greater economies 
of scale, making them naturally more competitive in the tendering procedure. 
The specific measure in the Plan which dedicates 25% of the financing to proj-
ects under 5 MW is a step in the right direction, although the actual installa-
tions of small projects are unlikely to surpass this level. The tendering scheme 
could support just over 80 projects of less than 5 MW, assuming the successful 
bidding projects are close to the 5 MW size limit.

Large projects are particularly susceptible to the risk of delays amid adminis-
trative bottlenecks, and realistically this is expected to push back the achieve-
ment of the 2.5 GW target closer to 2030, as illustrated in the policy scenario. 
Meanwhile, the resulting cumulative RES capacity additions vs 2015 levels 
based on this target are essentially aligned with the Electricity System Oper-
ator’s (ESO) projections for RES capacity additions by 2030 based on existing 
investment intentions10 (see Figure 4). From this perspective, a key question 
going forward is to what extent the existing investment intentions assessed by 
ESO will and/or need benefit from NRRP funding. 

Another crucial aspect for RES uptake in view of the European Green Deal 
objectives is the expected trajectory after 2030. In this context, the NRRP needs 
to create an environment that fosters a strong growth of RES installations be-
yond this time horizon. The strong focus on large projects in the NRRP, how-
ever, fails to tap into the large RES growth potential stemming from the 
decentralisation and democratisation of the energy system. It also fuels con-
cerns regarding potential corruption and integrity risks in tendering schemes, 
which hinders the social acceptability of RES technologies.

10 ESO, План за развитие на преносната електрическа мрежа на България за периода 2021-
2030 г. [Plan for the development of the electricity transmission network of Bulgaria over 
2021-2030], Sofia, 2021.

http://eso.bg/doc?93
http://eso.bg/doc?93


The support scheme for RES installations taken up by households is only 
expected to reach the underwhelming target of about 2% of all households 
based on the stated 60,580 households target. The scheme neglects to address 
this key opportunity for reducing energy poverty and for empowering vul-
nerable consumers to become prosumers. It is important to highlight in this 
context that the financing scheme accounts for just 1.1% of NRRP funding, 
while the tendering scheme for RES projects takes up a sizable 6.8%. The lim-
ited number of successful examples of small-scale projects is a key barrier 
for boosting the social acceptability and endorsement of RES technologies, 
thus creating a high risk for the overall growth of renewable-based electricity 
generation, especially after 2030 when no additional support measures are 
currently envisioned.

Looking at support measures targeting industrial consumers, the proposed 
financing scheme for up to 1 MW RES installations would also leave a great 
part of the existing market potential untapped. In particular, storage capaci-
ty conditionality increases capital expenditures and is impractical for key use 
cases. For instance, industrial consumers that would typically consume 100% 
of the output of their RES installation during working hours would see lim-
ited benefits from having storage capacity – gaining only some limited addi-
tional energy produced and stored during non-working hours. For solar PV 
installations, which would be more practical for industry players with limited 
land availability for e.g. wind turbines, battery storage would only be able to 
recharge over the weekend for a single discharge during the working week. 
Such benefits would be far outweighed by the cost of storage. 

Overall, the growth projection for RES-based electricity generation under the 
policy scenario can be considered as optimistic, considering the design of the 
support measures discussed above. A timely achievement of the 2.5 GW tar-
get by 2026 and a similar growth rate as in the LTS scenario remain rather 
unlikely and would require a stronger shift in policy focus towards the decen-
tralisation and democratisation of the energy system, where households and 
industrial consumers act as the key drivers for future growth. It also requires 
opening the door to offshore wind development as an important next frontier 
for larger-scale projects. However, the expected initial lag of the RES uptake 
trajectory under the policy scenario vs the LTS in the crucial period up to 2030 
leads to a growing divergence by 2050, highlighting the importance of a stron-
ger strategic vision and ambition for the next 5-7years.

Nuclear energy

Under the LTS scenario, strong growth in RES-based electricity is expected 
to push nuclear power out of the domestic market. Its load factor declines 
gradually until 2040 when it is finally seen exiting the market. The need for 
a nuclear power plant to provide baseload capacity disappears as the mar-
ket becomes saturated with renewable energy-based electricity, especially as 
biomass and large wind power plants begin providing close to base-load ca-
pacity. Meanwhile, the development of а smart grid network, comprehensive 
demand response mechanisms, and storage solutions contribute more effec-
tively to system stability, as they provide much greater flexibility than nuclear 
power.
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In line with the projections in the NECP for additional nuclear capacity after 
2035, the policy scenario assumes an increase in the installed nuclear capacity 
from 2 GW currently to 4 GW by 2035. The modelling results indicate that a 
second nuclear power plant has limited effectiveness for balancing the do-
mestic electricity market amid the evolution of the rest of the electricity mix 
under the policy scenario. The higher share of renewables in the power mix and 
limited growth in electricity demand leave no space for additional nuclear 
generation and would see load factors for nuclear power fall by 50% com-
pared to the current ones of close to 90%, implying a high degree of cannibal-
isation between the two nuclear plants on the domestic market. This means 
having nuclear plants in severe competition as a back up for renewables. Nu-
clear power plants typically provide baseload power and have more limited 
maneuvering capability. Although technically the operation in planned and 
unplanned load-following mode is possible, especially for newer reactor de-
signs, enabling this may require additional investment in the modernization 
of older plants. It also leads to higher maintenance costs, and the plants can-
not make fuel savings while not producing electricity.11 Moreover, due to the 
very high capital cost of building new nuclear capacity, maximising load fac-
tors is key for breaking even and the economic rationale of the power plant.

Box 2. The Case for not Building a New Nuclear Power Plant

Another key aspect to consider before embarking on the construction of 
a new nuclear project is the poor global project management track record 
of the nuclear industry, with significant increases in construction costs 
and project delays since 2010. Most nuclear power projects under devel-
opment over the past decade had initially announced schedules of 5-6 
years, while those actually delivered have taken on average around 10 
years to complete, while others still incomplete are tentatively expected to 
take more than 15 years. Additionally, construction costs have been seen 
roughly doubling across the board.12 The Belene project in Bulgaria is no 
exception, with more than a decade of delays and sunk costs of around 
EUR 2 billion already. This situation highlights the need for a transparent 
long-term strategy, stepping on a detailed cost-benefit and risk analysis 
that ensures efficient investment decisions, especially for high capital in-
tensive projects such as nuclear power.

Policy Implications

The Bulgarian NRRP does not contain enough ambition and strategic vision 
for the successful green transformation of the national economy. It leaves a 
great part of the potential for GHG emission reductions untapped, while also 
embedding additional economic and security risks related to energy pover-
ty, security of supply, and stranded assets.

Meanwhile, for full decarbonisation in line with the LTS scenario, Bulgar-
ia would have to transform its energy sector over the next three decades by 

11 NEA, Technical and Economic Aspects of Load-following with Nuclear Power Plants, OECD, 2011.
12 NEA and IEA, Projected costs of generating electricity, OECD, 2020.

https://www.oecd-nea.org/ndd/reports/2011/load-following-npp.pdf
https://www.iea.org/reports/projected-costs-of-generating-electricity-2020 


phasing out coal-fired power generation and by investing heavily in renew-
able energy. The NRRP lacks ambition regarding the former, as the phase out 
deadline remains unclear, subject to a planned assessment due in Q3-2022 
to consider three potential dates – 2030, 2035, and 2038. The delay in devel-
oping a coal phase out strategy echoes the postponement of the completion 
of the Bulgarian Territorial Just Transition Plans (TJTPs), the key instrument 
for unlocking the funds for Bulgaria from the Just Transition Mechanism, en-
abling a just low carbon transition in the most carbon-intensive regions in the 
European Member States. Bulgaria could tap into EUR 1.2 billion of funding 
from this mechanism but, as of December 2021, there are still no draft plans 
available for any of Bulgaria’s coal regions. 

The EU’s overall dependence on coal and (mostly Russian) natural gas amid 
rising carbon emission prices and a tightening global gas supply has already 
contributed to a painful spike in energy prices in Bulgaria in the second half 
of 2021. The impact on energy poverty, already among the highest in Europe, 
is dramatic and has hard-pressed politicians into bowing to popular demands 
for delaying the uptake of renewable energy sources and the coal phase out. 

Apart from lacking ambition on a coal phase out, the measures in the NRRP, 
even under the more optimistic projections, leave a great part of the national 
RES potential untapped. Bulgaria has also doubled down on building un-
necessary large-scale natural gas projects that will potentially increase its 
dependence on Russia with detrimental long-term consequences for ener-
gy security and the transition process. There are also limited contributions 
expected from energy efficiency and other demand management measures, 
which are particularly important for reducing the need for fossil-based peak 
power supply. 

Residential heating is a key driver behind the significantly higher demand 
for electricity during the winter months. Reducing these peak winter require-
ments would facilitate system balancing and considerably reduce the use of 
fossil-based electricity. The lack of a strategy with specific measures to achieve 
this goal showcases the limited ambition for reducing GHG emissions. The 
current NRRP draft also misses dedicated measures for ensuring a smart, 
more resilient grid infrastructure and closer integration with neighbouring 
markets. This is crucial for boosting the share of RES capacity going forward, 
by easing the pressure on the system from their supply intermittency. It would 
ensure a much more efficient use of existing generation capacities and greater 
capabilities to tap into demand-response as a key lever for reducing the use 
of fossil fuel back-up and peak power suppliers; typically gas-fired plants. 
Moreover, lower reliance on gas power generation and greater integration 
with neighbouring markets contributes significantly to smoothening price 
shocks, as evidenced by the lessons learned from the recent energy crisis,13 
making a strong argument for maximising the availability of trans-border ca-
pacity and closer cooperation between TSOs as a key component of a better 
energy security strategy.

13 ACER, ACER’s Preliminary Assessment of Europe’s high energy prices and the current wholesale 
electricity market design, 2021.
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A key factor for lowering GHG emissions in the buildings sector is the reduc-
tion in overall energy demand and the acceleration of the pace of electrifica-
tion. The decline in emissions is driven by the phase out of coal, solid biofuel 
(firewood), natural gas, and liquid fuels in exchange for electrification, and 
the uptake of synthetic fuels under the LTS scenario. 

In the policy scenario, the carbon intensity of the energy demand of build-
ings also declines but by only 41% until 2050. Notably, emissions from hot 
water are close to zero in 2050, as electrification almost fully covers this 
demand vector. The fall in GHG emission can be attributed to a steady in-
crease in energy efficiency (the renovation rate of building can be estimated 
at around 3.2% per year), a gradual decrease in the use of solid biomass, 
coal, electricity and district heating in the period between 2020 and 2050, 
and their replacement with electricity and natural gas. Hydrogen, heat 
pumps and synthetic gas slightly increase their role in covering the demand 
in buildings. The demand for natural gas decreases gradually after 2020 and 
almost disappears by 2050. 

Figure 5. GHG Emissions per Energy Vector in Buildings  

Policy scenario

LTS scenario

Source: CSD developed scenarios based on the Pathways Explorer tool designed by CLIMACT.

In buildings, the main factor shaping decarbonisation pathways is the role of 
heating. It will also remain the most important component of energy demand 
over the next three decades. Reducing the coal and firewood dependence for 
heating could have a major impact on lowering emissions in the buildings 
sector, if targeted policy measures are applied. The most cost-effective and 
flexible solution for the buildings sector will be electrification rather than gas-
ification. While the electrification of the heating sector offers a wider choice 
of clean electricity sources, retaining gas fuels relies on just a few low carbon 
gas fuel options, all of which are still not cost-effective. Energy efficiency and 
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electrification could work in tandem, as heat pumps and energy efficient ap-
pliances could significantly reduce energy intensity. 

Figure 6. Energy Demand per End-Use in Buildings 

Policy scenario

LTS scenario

Source: CSD developed scenarios based on the Pathways Explorer tool designed by CLIMACT.

In the LTS scenario, GHG emissions fall from 1,39 MtCO2e in 2020 to almost 
zero in 2050 on the back of the phase out of solid biomass and natural gas. The 
LTS scenario also envisions energy demand to shrink by half to 18.74 TWh in 
2050. The biggest energy efficiency gains are seen in heating where consump-
tion is 23% lower compared to what the policy scenario suggests. This implies 
that there will be, on the one hand, changes in the patterns of consumption 
such as a decrease in the per capita demand for additional residential surface 
and the available living space per person, and on the other, improvements 
in insulation, retrofitting and a comprehensive uptake of near-zero energy 
buildings design. Around 93% of the national residential building stock in 
the country does not fulfill the requirements for energy efficiency14. 90% of 
unrenovated buildings are characterized by worse energy characteristics, in 
the energy consumption classes E, F and G.

The main difference between the two scenarios is in the pace of electrifica-
tion in covering energy demand. In both scenarios, the promotion of efficient 
district heating and cooling through upgrading public buildings, and more 
targeted measures for integrating renewable energy systems, including roof-
top PV and renewable heating systems, will be key for fulfilling the ambitious 
targets of decarbonizing the sector. In both scenarios, the phase out of solid 
biomass from heating sources for buildings runs against the official NECP’s 

14 Council of Ministers, Национален план за възстановяване и устойчивост [National Recov-
ery and Resilience Plan of Republic Bulgaria], Version 1.4, October 2021.
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forecasts, which envisions a more than 10% increase in the use of biomass for 
heating and cooling during the 2020s alone. 

Policy Implications

Reducing the energy intensity of Bulgaria’s economy is critical for reaching 
carbon neutrality. It is also a key policy for improving energy security, as low-
er energy consumption means fewer energy imports and less power system 
volatility in peak demand periods. Reducing energy demand requires energy 
efficiency measures and incentives for a change in consumption behaviour 
and business processes.

According to the amended EU Energy Performance of Buildings Directive, 
significant energy savings will be demanded in both the residential and ser-
vice sectors during the 2020s. While in the latest version of the NRRP the gov-
ernment has formulated more ambitious targets for renovating the building 
envelope, and plans to promote the use of efficient district heating and cool-
ing through upgrading public buildings and a dedicated program to finance 
energy efficiency measures in residential buildings, such as the purchase of 
energy efficient heat-pumps, solar systems for household heat supply and 
PV systems in buildings that are not connected to heat and gas transmission 
networks, more targeted measures for integrating renewable energy systems, 
including rooftop PV and renewable heating are needed. 

To achieve the desired deep renovations and a transition to near-zero ener-
gy buildings, the government needs to introduce binding sustainable reno-
vation and building practices based on tested evidence-based assessments, 
such as comprehensive energy audits to cover the whole building stock. The 
application of sustainable building practices should be accompanied by the 
development of innovative financial instruments for promoting energy effi-
ciency and co-ownership of renewable energy sources by vulnerable groups. 
The low-carbon transition in buildings could be further supported by the in-
troduction of green public procurement rules, as the definition of cost-effec-
tiveness should not be limited to the cheapest projects but also encompass 
criteria for sustainability, including low-operating costs, high-quality of ma-
terials, low emissions and healthy living conditions. 

The application of the Energy Efficiency Obligation Scheme, which in Bul-
garia is specifically designed to promote ESCOs development, would be key 
for the implementation of energy efficiency measures. A key challenge that 
could slow down the fulfilment of the energy renovation targets in the sector 
is related to the poor state of multi-family buildings dating from the commu-
nist era, where energy consumption is at least twice as high as buildings that 
comply with the current standards. In most cases, tenants in these blocks also 
own the buildings, which makes management decisions on retrofitting more 
complex and the enforcement of obligations to owners more difficult. 

Another challenge is related to the outdated and unsustainable mode of fi-
nancing based on a 100% grant for the investments from the NRRP and other 



operational programmes15. The full grant coverage of energy efficiency mea-
sures has been criticized by the European Commission as being unsustain-
able. The NRRP also lacks clarity on the question of mobilising private in-
vestment. Moreover, the minimum energy class C, required so far by both the 
operational programmes and the National Programme for Energy Efficiency 
of Multifamily Residential Buildings, was a further bottleneck for the imple-
mentation of ESCO projects aiming for deep renovation16. The combination 
of grant financing with ESCO schemes could be an effective approach for 
Bulgaria, although some accounting and administrative barriers have to be 
removed at national level to make it fit for the Bulgarian reality.

Тhe more ambitious goals of the Long Term Renovation Strategy and the re-
quirements for achieving classes A and B in the various components of the 
NRRP, boosts also the potential for more depth in the approach towards en-
ergy efficiency. The renovation of the non-residential building stock in the 
NRRP is expected to lead to substantial savings. At the current stage, only 662 
public buildings of those that are being renovated as part of the National En-
ergy Efficiency Action Plan 2014-2020s have energy performance certificates 
(EPCs) and only 150 buildings of these meet the minimum energy require-
ments17. 

In the process of developing the priority axes and selection of projects in the 
regional and cohesion policy funding, the Bulgarian government should en-
sure the complementarity of energy efficiency measures between the Opera-
tional Program Regional Development (OPRD), the Operational Program In-
novation and Competitiveness (OPIC), the Operational Program Innovation 
in Enterprises (OPIE), and the NRRP18. The energy renovation measures in 
the OPRD could be tailored to the needs of smaller municipalities with limit-
ed technical capacity and human resources. Measures here should prioritize 
the worst performing buildings and target households suffering from energy 
poverty as key beneficiaries. In addition, better monitoring tools for measur-
ing the impact of funded projects have to be put in place, via the introduction 
of concrete indicators that can be checked in “real time” through impact as-
sessments, energy audits, and environmental assessments.

In addition, a comprehensive technology switch and behavioural changes in 
consumption patterns driven by better government incentives for prosumer-
ism and energy savings will be the key enabling factors for the decarbonisa-
tion of the buildings sector. This is a process, in which consumers and munic-
ipalities have to be actively involved, especially those with limited capacity 
and a higher number of vulnerable consumers. There is also a need for a tar-
geted strategy to address energy poverty and engage vulnerable consumers 
in the energy transition process. 

To maximize the energy efficiency potential of the country, there needs to be 
an acceleration of the renovation rate to 3% per year in the residential sector, 

15 EnEffect, FACTSHEET. Energy Efficiency Investments in Bulgaria: Policy Analysis and Market As-
sessment, November 2021.

16 Ibid. 
17 Ibid. 
18 Center for the Study of Democracy, Green Recovery Pathways to Bulgaria’s Carbon neutrality By 

2050, Policy Brief No. 95, December 2020.
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and to 4% in the non-residential one over the 2021-2027 period. Renovation 
depth also should go up by achieving energy savings of up to 50% in the 
residential sector (medium-low depth) and deep renovations of up to 90% 
savings in non-residential buildings. This would mean a transition away from 
the approach of implementing shallow refurbishment of buildings related to 
wall and roof insulation only, to deep renovations that include a transition to 
near-zero energy buildings where renewable energy heating and power pro-
duction become integrated in the overall demand structure of the buildings. 

Technology-driven changes such as digitalization could further accelerate en-
ergy efficiency improvements and demand flexibility in buildings. Overall de-
mand could be optimized by adopting automated demand response systems 
and small-scale storage solutions that optimize the utilization of intermittent 
renewables in buildings. Energy use could be substantially reduced in ‘smart 
buildings’ through advanced sensory controls, system integration, data analyt-
ics and other optimization solutions, which could also provide other non-ener-
gy benefits such as improved comfort, health, and facility resilience.

However, the uptake of these technologies would require initial investments 
by Bulgarian consumers, the predominant part of whom would not be able 
to afford them without additional support schemes and targeted credit facil-
itates. Despite the subsidization of electricity and natural gas prices for resi-
dential consumers, a growing share of the population has experienced diffi-
culties in covering their bills. Over a third of Bulgarian households are unable 
to afford to adequately heat their homes, with roughly 50% using wood and 
coal as the major heating source19. Low household energy efficiency has also 
contributed to increasing energy consumption levels. The lack of full access 
of the population to energy infrastructure has maintained the reliance of 50% 
of households on biomass (mainly firewood and coal, burned in inefficient 
stoves). Energy subsidies do not incentivize a shift of consumption patterns 
towards more electrification and the process is not sustainable considering 
the planned full liberalisation of the electricity market by 2025. 

To reduce the cost burden of energy efficiency enhancements on the most vul-
nerable societal groups and to incentivise their active transformation into ener-
gy producers, the development of an energy poverty strategy is key for address-
ing the socio-economic aspects of decarbonisation. The inclusion of an energy 
poverty dimension in the NRRP is a milestone but there is a need for a more 
comprehensive overhaul of state support schemes so that only the most vul-
nerable consumers are targeted. In addition, the government should phase out 
the artificially-low regulated energy prices that is contributing to market distor-
tions, and disincentivise the middle-class from investing in energy efficiency 
improvements or to switching to less energy-intensive consumption patterns.

The energy poverty reform set out in the NRRP should outline a strategy about 
how energy-poor households are to be supported as the special target group 
of vulnerable consumers, and in particular what kind of specific incentives for 
energy savings and the use of small-scale PV installations will be introduced 
to make these households direct participants in the energy transition. In the 

19 Eurostat, Can you afford to heat your home? 2016 Survey; Vladimirov, M., and Özenc, B., 
Towards a Stronger EU-Turkey Energy Dialogue: Energy Security Perspectives and Risks, Center 
for the Study of Democracy and Economic Policy Research Foundation of Turkey, 2017.

https://ec.europa.eu/eurostat/web/products-eurostat-news/-/EDN-20180104-1?inheritRedirect=true
https://csd.bg/publications/publication/policy-report-towards-a-stronger-eu-turkey-energy-dialogue-energy-security-perspectives-and-risks/


process of transposing the new EU Directive on Renewable Energy Sources, 
the Bulgarian government must adopt a regulatory framework to ensure that 
all consumers (including low-income households) can participate in renew-
able energy communities. The strategy should also identify financial mecha-
nisms for supporting their creation and the integration of socially vulnerable 
consumers. The latter would also encourage the replacement of polluting fuels 
and technologies with more environmentally friendly alternatives. 

Revolving funds linked to grants and soft-loan schemes, could be mobilized 
for this purpose. Financial support schemes could take the form of an eco-/
super-bonus that would allow domestic residential users to benefit from tax 
deductions on the total energy efficiency investment project. The Consumer 
Stock Ownership Plan (CSOP) could be implemented as an innovative finan-
cial instrument, developed to promote the co-ownership of renewable energy 
sources by vulnerable consumers20. The funding programs should specifically 
incorporate business models like CSOP that ensure the feasibility of renewable 
investments for municipalities and local SMEs while at the same time allow-
ing strategic partnerships with commercial investments. The CSOP model has 
also demonstrated the empowerment potential of energy co-ownership21: it is 
the involvement of these vulnerable and under-represented groups and their 
co-ownership of assets that could best break the vicious energy poverty circle. 

In view of the EU strategy for a renovation wave as part of the European 
Green Deal, national governments shall propose specific measures to promote 
the role of energy communities in the implementation of energy efficiency 
measures. Member-states governments should consider designing electricity 
sharing schemes tailored to the needs of households to facilitate joint house-
hold renewable energy projects. The introduction of the possibility for virtual 
net metering has been successfully applied in Greece for the needs of vulner-
able consumers. It allows householders to share the electricity output from a 
joint facility that is not physically connected to their property or meters. The 
most significant advantage of this scheme is that the bill credits could be as-
signed to the electricity generated in one location but at the same time these 
could be bought, sold and/or transferred to the bill of an electricity customer 
at another location. Virtual net-metering is particular attractive for tackling 
energy poverty in Bulgaria, since around 60% of citizens live in multi-family, 
apartment-based residential buildings.

The decarbonisation of the heating and cooling sector, which is a major pil-
lar in the EU RW strategy, is not explicitly covered by the proposed measures 
in the Plan. Since it has a major impact on emission levels from the build-
ing sector and also the energy efficiency measures in the buildings, the plan 
needs to be better aligned with promoting renewable energy heating and con-
sidering other alternative RES sources beyond biomass, such as heat pumps, 
solar collectors and geothermal energy. The plan could also include district 

20 CSOP-Financing, Towards a Definition of a Consumer Stock Ownership Plan (CSOP), CSOP-Fi-
nancing, SCORE, 2020. CSOP is a consumer-centered investment model for general services 
that enables the participation of citizens in the management and financing decisions, while 
at the same time avoiding any personal liability for the consumer-shareholders. The model 
allows co-investments between municipalities, small and medium sized enterprises (SMEs), 
and other local stakeholders

21 Center for the Study of Democracy, Mapping Policy Options for Renewable Energy Communities 
in Europe, Policy Brief No. 93, December 2020.
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renovation projects with the long-term goal of developing smart neighbour-
hoods. The promotion of sustainable construction products should also be 
imperative. This ought to be the next measure to fulfil the objectives of the 
Construction Products Regulations revision22 and design a long-term strategy 
for making the construction ecosystem fit for sustainable renovation.

To stop the rise in energy demand and GHG emissions, behavioural changes 
in consumption patterns are also necessary. These include a decrease in the 
per capita demand for additional residential surfaces and the available liv-
ing space per person. Currently, more than 30% of dwellings in Bulgaria are 
not inhabited, while around 40% of people live in crowded housing, which 
necessitates more efficient use of existing and new building stock23. Instead 
of easing the expansion of the new-building construction bubble, the govern-
ment should rather focus on measures and support tools that incentivize the 
renovation of empty, old buildings – an approach that could be instrumental 
for lowering emissions in the building sector. The use of commercial build-
ings should be also optimized to reduce surface demand for businesses. 

Finally, both the NECP and the National Recovery and Resilience Plan (NRRP) 
need to provide a more detailed and effective climate strategy for achieving 
near-zero energy consumption in buildings based not only on renovation rate 
but renovation depth and an optimal utilization of the residential area, as 
well as a strategy that is linked with specific performance indicators and ex-
post impact assessments.
 

Transportation is the second largest GHG emitter in Bulgaria and its propor-
tion in overall emissions is continually growing. With a share of 24% in final 
energy consumption, transportation makes up 19% of total GHG emissions. 
The carbon intensity of the transport sector in Bulgaria is 3.5 times higher 
than the EU average, reaching 2.8 kg of GHG for every euro gross value add-
ed in 2019.24 With more than 3.6 million vehicles on Bulgaria’s roads, passen-
gers’ mobility accounts for 77% of the total sectoral emissions (9.57 MtCO2e) 
in 2020. Not surprisingly, gasoline and diesel are the two primary sources of 
energy used in transportation, while the current level of electrification reaches 
only 1% of the total. In fact, the capacity for mass transport electrification de-
termines the sector’s decarbonisation potential and presents a crucial aspect 
of sector coupling25 for a more sustainable future.

The policy scenario in the transport sector overlaps with the trajectories sim-
ulated under the NECP reference scenario, because the projects and reforms 
envisioned by the Transport Connectivity Pillar of the NRRP are expected to 

22 European Commission, Commission Staff Working Document: Evaluation of Regulation 
(EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying 
down harmonised conditions for the marketing of construction products and repealing 
Council Directive 89/106/EEC, Brussels, October 2019.

23 Eurostat, Housing in Europe. Statistics Visualized, 2020 Edition. See also Eurostat 2018,  File: 
Unoccupied dwellings, by NUTS level 3 region, 2011 (% share of all conventional dwellings).

24 Council of Ministers, National Recovery and Resilience Plan of Republic Bulgaria, Version 
1.1, February 2021.

25 Sector coupling in this regard is defined as the integration of the power producing sector 
with the energy consuming transportation activities, considering the potential of various 
means of transportation to provide supporting services for the power sector.
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have negligible direct impact on energy savings, GHG emissions reduction, 
or energy demand restructuring. Consequently, in line with the NECP and 
its prospects to introduce more electric and hybrid vehicles in both public 
and private transport, and to improve efficiency of freight demand, the policy 
scenario predicts a 32% emissions reduction by 2050. This outcome is achieved 
mainly in the time horizon following 2030, on the back of a 100 % increase in 
new generation vehicles, whose number will reach almost 800 thousand cars 
and 30 thousand trucks by 2050 (cumulative for battery electric engines, plug-
in hybrid and fuel cell technologies). Looking closer at energy consumption 
trajectories, after 2030 electric fuels will rise rapidly (from 0 up to 2.9 TWh) in 
addition to the 75% more biofuels in the mix. Despite this, the role of electrifi-
cation in transport will remain limited.

Figure 7. Energy Demand by Vector in Transport Based on the Policy Scenario

Source: CSD developed scenarios based on the Pathways Explorer.

As the policy scenario reveals, the reliance on single technology-driven mea-
sures is not sufficient for a deep transformation of the transportation system 
towards a more sustainable future. More ambitious policy approaches should 
address behavioural changes and a redesign of the predominant models in 
mobility, which are necessary to achieve a significant reduction in energy use, 
in addition to the replacement of the current vehicle fleet with safe, environ-
mentally friendly and affordable alternatives. Hence, in the more ambitious 
LTS scenario, the assessment introduces a two-step approach combining struc-
tural optimization with the current policy ambitions of the Bulgarian govern-
ment directed towards the introduction of a cleaner fuel mix and new gener-
ation vehicles in the passenger segment of the market. 

Structural optimization involves the processes of automatisation and digita-
lization, improved infrastructure and logistics, revitalization of electric public 
transportation modes, the expansion of share-economy models in the trav-
elling and delivery segments and shifts in work-life modes (for instance the 
provision of distance working conditions). The modelling assessment suggests 
that keeping all the other parameters constant, structural optimization might 
contribute to a 2/3 reduction of the overall GHG emissions by 2050. Figure 8 vi-
sualizes the structural optimization potential required to achieve 3.46 Mt GHG 
in 2050 in comparison to the 10.4Mt GHG which would be the outcome for the 
transport end-use in the reference scenario. In particular, the envisioned poli-
cies strive to optimize occupancy rates in passenger transport, measured as the 
number of people in vehicles on the road, as well as to double the passenger 
transport kilometres with the available vehicle fleet through incentivizing car 
sharing practices.  
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Figure 8. Potential of Structural Measures Envisioned by the LTS Scenario for the Decarbonisation of the Transport Sector

Source: CSD developed scenario using the Pathways Explorer.

In the LTS scenario, 73% to 100% of the new cars that will be driven on Bul-
garian roads in the next 30 years are projected to be electric, plug-in hybrid or 
gas vehicles. Further improvements in logistical planning are considered for 
freight transport where 60% of the fleet will be replaced with low and zero 
emission trucks by 2050. In addition to measures to promote higher utiliza-
tion rates of battery electric vehicles and Plug-in Hybrid Catenary Electrics in 
the new sales of cars and tracks, this highly ambitious scenario simulates an 
increase in biofuels in road, marine, and aviation transportation of up to 35%. 

Transition to various alternatives of traditional oil-based fuels could have an 
additional impact on GHG emissions in the sector. However, the radical shift 
to new technology solutions such as battery electric vehicles, new generation 
biofuels, and hydrogen face significant barriers. Due to the current low pen-
etration level and nascent charging infrastructure, conventional liquid fuels 
powering combustion engines would remain the main fuel of choice even 
by 2040. Therefore, practical approaches for decreasing fuel consumption 
of large duty vehicle (LDVs), such as engine and conventional power train 
developments, hybridisation and light-weighting, as well as different tech-
niques for control of exhaust emissions (particulates, NOx, CO and HC)26 are 
also considered and their effects measured in respective energy efficiency im-
provements. 

Following various measures for emission reductions in the LTS scenario, in-
cluding improvements in the environmental impact of gasoline and diesel 
engines, a high utilization of zero and low-emissions vehicles and biofuels in 
all transportation segments in combination with structural optimization, a 
more than tenfold decrease in GHG emissions and 50% reduction of sectoral 
energy demand can be witnessed, as visualized in the figures below27. 

26 Leach, F. et al., “The scope for improving the efficiency and environmental impact of internal 
combustion engines,” Transportation Engineering, Volume 1, 2020.

27 Alternatives to conventional fuels include biofuels, natural gas, hydrogen, synthetic fuels, 
electro-fuels, liquid petroleum gas (LPG) and methanol. Other options such as liquid petro-
leum gases (LPG), methane-hydrogen mix, and hydrogen for vehicles are not fully utilized 
in this scenario.
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Figure 9. Decarbonisation Potential of Structural Optimization in Combination  
with Generation Technology and Biofuels Policy Incentives as  
per the LTS Scenario

Source: CSD developed scenario using the Pathways Explorer.

However, the dominant share of personal cars remains stable in the long-
term. Bulgaria should embrace consistent and extensive measures to incen-
tivize people to adopt alternative mobility options and to improve urban 
planning that favours pedestrians and bikers, which, thus, reduces the overall 
car and van fleet in cities. Electrification of the transport sector depends on 
consumer choice and behavioural changes as well, however infrastructural 
pre-conditions such as charging station networks, incentives programs for 
EV adoption, or zero emission vehicle standards could accelerate its devel-
opment. The government should also support a fleet conversion in freight 
although currently available technologies are still not mature enough to make 
them a cost-competitive alternative before 2025. However, policies directed 
to research and development in vehicle development and new generation of 
fuels, digitalization as well as routes and load optimization could improve the 
efficiency of logistics.

Figure 10. Passenger Transport Demand by Mode According to the LTS Scenario

Source: CSD developed scenario using the Pathways Explorer.

Policy Implications

The least carbon-intensive passenger vehicles – including electric vehicles 
and hybrids – have been the main area of policy focus in the transport sector 
since 2010, when the Strategy for the Development of the Transport System 
of the Republic of Bulgaria until 2020 was introduced. However, most con-
crete policies aiming to reduce the environmental damage of both passenger 
and freight transport have been connected to the modernisation of railways, 
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inland waterways, and the expansion of the metro system. The National Ac-
tion Plan for the Promotion and Uptake of Eco-friendly Vehicles (Including 
Electrical Mobility) in Bulgaria for 2012-2014 has provided a more targeted 
outline of measures supporting more efficient vehicles. The main measures 
supporting the uptake and use of electric and hybrid vehicles was the abolish-
ment of annual taxes for electric and hybrid vehicle drivers, alongside their 
lower purchase and registration fees. The strategy also promoted the devel-
opment and production of such vehicles in Bulgaria and, more generally, sup-
port for R&D in the field of clean transport technologies.

The 2030 Integrated Transport Strategy, passed in 2017, contains more con-
crete policy measures but the main focus is still on improving transporta-
tion systems – including the expansion and modernisation of the extremely 
outdated railway system, the introduction of a road toll system, and the up-
grade of ports. Particular objectives have also been set concerning the share 
of alternative fuels such as biofuels (12% share) and the elimination of local 
taxes on electric vehicles (excluding hybrids). The latter measure has already 
been implemented, including the introduction of a 30% reduction in product 
tax for electric vehicles in comparison with cars with an internal combustion 
engine. Despite the existing tax incentives, electric vehicles represent less than 
1% of the total car fleet in the country (4 700 in 2020). Hybrid vehicles have 
seen a bigger jump in sales and there are currently around 5 200 of them (up 
from almost zero in 2010).

The National Energy and Climate Plan foresees the introduction of electric 
and hybrid vehicles in public and private transport, the creation of low-emis-
sion zones in large cities and the development of charging station infrastruc-
ture in urban areas. Shift in the energy resources used in the transport sec-
tor such as increased consumption of new generation biofuels (1 095 GWh 
in 2030) and hydrogen (32 GWh by 2030), coupled with the projected higher 
shares of electric public transport and hybrid electrical vehicles are assumed 
as the main drivers for the reduction in GHG emissions after 2025. Moreover, 
the planned changes are expected to have a strong impact on the development 
of renewable energy sources.

However, the additional measures primarily concerning the higher share of 
biofuels in conventional fuel blends and the higher number of electric vehicles 
would contribute to an emissions reduction of only 1%, and would not pre-
vent a further increase of final energy consumption in the transport sector in 
the next decade. Moreover, energy demand in transportation should drop by 
27 % until 2030, an interim value on the way to full sectoral decarbonisation 
by 2050.

The National Recovery and Resilience Plan is another policy instrument that 
could increase the decarbonisation ambition and the effectiveness of the 
NECP. Nevertheless, both documents put priority on different areas. The 
NRRP concentrates large financial resources in the railway sector; in total 
EUR 428 million. In addition, the extension of the metro network in the cap-
ital of Sofia will accumulate public investments worth EUR 184 million. The 
NRRP also supports a pilot scheme for greener public transport, envisioning 
the construction of 27 bus charging stations. 



The NRRP includes six projects with a potential impact on transport decar-
bonisation and efficiency. However, all of them lack quantitative targets or 
data about their expected impact on GHG emissions reductions or energy 
demand which hinders modelling their impact in the scenarios. Below is a 
rough estimate of the effect of the NRRP measures and investments on GHG 
emission trajectories, the uptake of low-carbon mobility and fuel switch. 

• The program for the digitalization of railway transport through the 
modernization of safety and energy efficiency systems on railway lines 
of the main TEN-T network aims to improve the quality and punctuali-
ty of railway transport. The investment also includes the construction of 
180 solar power plants for self-consumption of key railway infrastructure 
elements. The generated RES-based electricity for all systems could save 
approximately 4.6 ktCO2 of emissions per year, which is less than 1% of all 
emissions generated by the railway sector. 

• Another investment targets the reconstruction and rehabilitation of key 
railway station complexes and the construction of an intermodal termi-
nal. The project is aimed at improving the physical conditions at some rail-
way stations and does not directly affect emission trajectories or energy 
efficiency in the sector. 

• The modernization of power substations and sectional posts along the 
main TEN-T network, with construction of a remote control and tele-sig-
nalling system, has also been another priority. Тhe project aims at improv-
ing the management and digitalization of the railway transport. No spe-
cific targets in terms of its carbon footprint or resource efficiency are set 
in its description.

• Another investment targets the purchasing of energy-efficient rails in 
order to expand sustainable transport connectivity and service on elec-
trified and rehabilitated railway sections to increase the railway speed 
to 160 km/h. The project targets railway lines, which account for 1/5 of 
passengers’ railway use per year and proposed a 30% reduction of power 
consumption in rail mobility. On the background of the small fraction of 
the railway transportation subsegment which is powered by electricity 
(0.4 TWh in 2020 out of total 36.33 TWh energy demand in the transport 
sector), the savings have a negligible impact on sectoral decarbonisation.

• An investment ensuring the additional 6km extension of the metro net-
work in Sofia will provide capacity for 18 thousand passengers and re-
duce harmful greenhouse gases and fine dust particles. It aims to achieve 
an emissions savings target of 1,387 tons of CO2 per year, achieved by the 
electrification of public transport. Additionally, city traffic could be allevi-
ated by 13 000 cars a day. 

• The NRRP also foresees the purchase and delivery of 68 zero-carbon bus-
es as well as the construction of 27 charging stations in different munici-
palities across the country. Besides improved mobility and connectivity of 
the public transport network in the participating towns, the project fore-
sees about 4.2 kt of CO2 savings per year. 
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The expected accumulated effect of the above-listed investments suggests an-
nual CO2 savings of approximately 30 kt, which corresponds to just 0.4% of 
the annual emissions registered in the passenger segment of transportation. 
The proposed projects are largely focused on improvements of civil infra-
structure and the upgrade of the quality of public transportation. However, 
its level of electrification remains low, even after 2025. Although being heav-
ily capital-intensive, the proposed investments are not complementary to the 
objectives and programs included in the NECP. They are distributed in a cen-
tral manner benefitting primarily the state-owned railway company, without 
any prior data-backed assessment of the effectiveness of the spending. In fact, 
no measures and investment planned in the different government programs 
create major incentives for widespread technology- and fuel-switching in the 
transport domain. 

In addition, most urban design and planning policies and the dominant 
mobility preferences in the country still favor the purchase of personal light 
vehicles. The lion’s share of public funds and policy programs are focused 
on the expansion of highways and road (re-)construction, the construction 
of parking lots and infrastructural improvements that ease access to central 
parts of the cities for all vehicle types. This is exactly the opposite of what 
governments of other large European cities have adopted in terms of policies 
to introduce unpopular measures such as the reconstruction and the greening 
of central and traffic-intensive parts of their cities, as well as reserving more 
parking spaces for pedestrians and bikers.

The most difficult decarbonisation challenge for Bulgaria lies in the lowering 
of energy and carbon intensity, as well as the fostering of green innovations in 
industry. Fuel mix and the efficiency of materials are among the key drivers 
for reducing GHG emissions and the energy demand of industrial processes. 
The low carbon transition should be seen in parallel to a digital transition, 
which will raise productivity, innovation and employment opportunities. The 
link between an effective low carbon and digital transition is investment in 
R&D and technology diffusion that can unlock Bulgaria’s industrial potential. 
The country’s current strategic framework does not adequately address the 
challenges of industrial decarbonisation as most measures and investments 
are concentrated in the transformation of the energy sector. There is little to 
no attention paid to the three key elements of reducing industrial emissions 
including:

• Lowering energy demand: Bulgaria’s industry remains around 2.5 times 
more energy intensive than the EU average.

• Optimizing material use towards a circular-based production process28: 
by 2050, 20% of steel in car manufacturing has to be replaced by chemical 
products and 50% by aluminum; In new buildings: 20% of steel has to be 
replaced by wood, 40% of cement by wood, and 10% of chemical products 
by paper fibers; in building renovations: 20% of chemical products have to 
be replaced by paper fibers, and 20% by wood.

28 In 2019, the productivity of the resource use is EUR 0,3288 per kg while the EU average is 
EUR 2.1 eurosper kg; National Recovery and Resilience Plan for Bulgaria, October 2021.

Industry

https://www.nextgeneration.bg/upload/58/npvu-15102021.pdf


• The electrification of energy consumption in combination with the mas-
sive uptake of decentralized renewable energy based power plants and 
the introduction of synthetic fuels and hydrogen.

The expected efficiency gains will be achieved through the use of more effi-
cient materials, the reuse of products (e.g., building blocks), better manufac-
turing processes, and the reduction of output losses, as well as smart product 
designs. The reduction of energy consumption would require the integration 
of comprehensive energy efficiency programs that go beyond improving the 
insulation of production facilities or the introduction of more efficient equip-
ment, but also optimize the whole production process so as to minimize en-
ergy losses and to maximize the reuse of energy through complicated heat 
recycling approaches. Most of these efficiency gains would have the biggest 
impact on carbon emission reduction in heavy industry where fossil fuels 
should be replaced by synthetic fuels in steel, aluminum, non-ferrous, ce-
ment, lime, glass, ceramics, ammonia, chlorine, olefins, and other chemicals.

For non-specific energy use in industrial production, RES-based electricity 
should be the main source. Many large-scale and energy intensive business-
es in Bulgaria have already opted for the development of solar-based power 
plants for their own use whereas companies are owners of the electricity gen-
eration facilities or they sign a corporate power purchase agreement (PPA) 
with a renewable energy developer for direct electricity transfers, avoiding 
the electricity grid. Such decentralized systems will become more and more 
popular as companies seek to minimize transmission and administrative 
costs. Key regulatory changes that have come into force since 2015 have al-
lowed companies to connect to a renewable energy plant with a direct cable, 
hence reducing their tax burden on electricity consumption (i.e. removal of 
the social responsibility tax) and significantly easing the administrative pro-
cedures for connecting a new RES plant.

Most measures envisioned in the Bulgarian strategic documents focus on 
low-carbon transition factors in energy consumption for industrial decarboni-
sation. The NRRP foresees a pilot project for the construction of 55 MW of 
electrolysers that will be able to produce 7,800 tons of green hydrogen annu-
ally, most likely to be utilized in the industrial sector. In addition, there is a 
special program for economic transformation that includes a dedicated Green 
Transition and Circular Economy fund. One of its funding streams is directed 
to the improvement of energy efficiency and independence at the company 
level via a grant scheme for small and medium-sized enterprises seeking to 
construct new RES-based plants for own consumption in a combination with 
local storage technologies. The second stream will finance projects aiming to 
introduce circular production and consumption models, improved environ-
mental standardization and the support for technologies, related to recycling 
and the reuse of waste and other materials. A total of around EUR 170 million 
or 20.5% of the NRRP’s component, Intelligent Industry, will be devoted to 
industrial decarbonisation with 2/3 of the funds to be spent on RES-based 
decentralized power generation system for SMEs. Considering the enormity 
of the carbon intensity challenge of energy consumption in businesses and the 
requirement to combine the projects with storage technologies, the projects 
are largely ineffective in ensuring a transformative change, as will become 
visible in the technical assessment below.
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Emission and Energy Demand Trajectories

As discussed above, one of the most difficult challenges to decarbonize the 
industry and manufacturing is the optimizing material and energy efficiency, 
which goes through the implementation of costly technologies and adjust-
ments to very different production processes. Not surprisingly, considering 
the expected long term growth of the Bulgarian economy and gradual con-
vergence to the average EU well-being standards, energy demand and GHG 
emissions increase between 2020 and 2050 in the policy scenario from 7.61 Mt-
CO2e to 8.33 MtCO2e. The rise is driven largely by the chemical sector, which 
generates around 40% of GHG emissions in the industrial sector. Most of the 
rest of the emissions are based on the cement and ceramic industries, which 
both remain largely stagnant in terms of total emissions, due to the expected 
continued growth in construction. 

Figure 11. Emissions in the Industrial Sector per Sector

Policy scenario

LTS scenario

Source: CSD developed scenarios based on the Pathways Explorer.

Energy consumption has a similar trajectory although it rises only slightly 
from 43.34 TWh in 2020 to 44.32 TWh in 2050. Here, the chemical industry is 
also the main contributor to demand, but light industries and services play a 
bigger role as they make up around 25% of total energy demand. Analysing 
energy demand in the industry by energy source reveals that natural gas is 
the main fuel in the sector contributing to a little over a third of demand, fol-
lowed by electricity with a quarter of consumption. The other half of demand 
remains consistently taken up by coal, biomass and oil while neither hydro-
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gen, nor synthetic fuels are present in the energy consumption mix in 2050 
according to the current policy framework. 

The more ambitious LTS scenario shows a much bigger decarbonisation poten-
tial in the industry. GHG emissions fall to just 2 MtCO2e in 2050, yet chemi-
cals account for half of them, as the dependence on natural gas is much harder 
to overcome in this area. Energy demand also shrinks by half to 23.82 TWh, 
driven by large energy efficiency gains in the chemical industry, steel, metals 
and paper. More than a quarter of emissions and energy consumption are 
made up by light industries (defined here as other industries) where electric-
ity makes up more than 40% of industrial demand. The reorientation of the 
economy away from heavy industry such as steel, aluminum and cement, 
towards lighter industries with higher added-value predisposes their grow-
ing share in the structure of energy demand over the next three decades. As 
with other economic sectors such as buildings and transportation, electricity 
becomes the dominant fuel of choice (around 44% of the total) in energy, re-
placing natural gas, whose consumption declines by more than 95% by 2050. 
The LTS scenario also envisions a significant uptake in hydrogen, biomethane, 
liquid biofuel, waste and e-fuels making up more than a third of the mix.

Figure 12. Energy Demand Pathways in the Industry

Policy scenario

LTS scenario

Source: CSD developed scenarios based on the Pathways Explorer.

Policy Implications 

In line with the expected energy demand growth in the industrial sector, the 
Herculean challenge to lower the energy intensity of heavy industry, and the 
delayed modernization of industrial technologies, the Bulgarian government 
would need to provide strong state support to meet decarbonisation goals. 
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These could be in the form of tax incentives, loan programs, and high manu-
facturing standards for business projects optimizing internal manufacturing 
processes to keep up with the EU Industrial Strategy.

Industry and manufacturing are likely to be among the biggest beneficiaries 
of the funding streams from the Bulgarian Operation Programs (2021-2027) 
for improving competitiveness and energy efficiency on top of the dedicated 
program in the NRRP, and it is likely the Just Transition Mechanism in com-
bination with some of the EU horizontal programs such as InvestEU could be 
leveraged to achieve such a transformation. Yet, without a major push from 
the government to increase the incentives for big businesses in developing cir-
cular economy supply chains with high material efficiency starting already in 
the 2020s, the LTS scenario remains a very unlikely decarbonisation pathway 
for Bulgaria.

Reaching the targets set by the more ambitious LTS scenario requires a struc-
tural shift in all industrial production processes, but especially in chemicals, 
iron, steelmaking, cement and ceramics. This could be achieved through 
switching to alternative processes using renewable energy and green hydro-
gen, or a combination of the utilization of renewable energy and capturing 
CO2 emissions from existing processes with Carbon Capture, Utilization, and 
Storage (CCUS) technologies. 

The current policy framework would not make the uptake of an ambitious 
decarbonisation pathway possible. While electrification of the production 
processes in combination with independent RES-based power generation 
systems would enable GHG emission reduction, the chemical sector would 
require a much faster integration of synthetic fuels. Pilot systems for their pro-
duction are already available in some manufacturing facilities but upgrading 
them on a sectoral level would be difficult without dedicated support for cov-
ering the initial capital costs, especially related to electrolysis in hydrogen and 
synthetic methane production. Regarding the need to boost the capacity for 
cost-effective green hydrogen production, the transformation of the industrial 
sector will depend on the facilitation of frontier technology integration such 
as the unlocking of the offshore wind potential in the Black Sea that could 
provide the necessary electricity supply to power the electrolysis processes in 
large industrial hubs across the country.

The improvement of energy efficiency over the next three decades seems 
more feasible considering the enormous financial resources that will be avail-
able to Bulgarian companies and the overall lower level of industrialization of 
the country. The NRRP provides direct funding measures for the renovation 
of non-residential public, manufacturing and services buildings in the form 
of 50% grant intensity with a total resource equal to around EUR 500 million 
until 2026. These funds come on top of around EUR 460 million in the Com-
petitiveness and Innovation in Enterprises Programme part of the regional devel-
opment funds (2021-2027) that has as a key measure the increase of energy 
efficiency in the manufacturing process as part of a broader national support 
program, which provides an integrated approach for the focused and coordi-
nated implementation of energy efficiency measures throughout all economic 
sectors. However, of these funds, less than a fifth will be directly available to 
finance projects that reduce energy consumption. The majority of the specific 



objectives of the program will be directed towards resource efficiency and the 
circular economy. 

A special focus on the implementation of new measures as part of the circular 
economy objectives will be the support for digital technologies. This is in line 
with the priority “Clean technologies, circular and low-carbon economy” of 
the Innovation Strategy for Smart Specialisation 2021 – 202729. This program aims 
to incentivize the development and implementation of innovative products, 
processes and business models aimed at permanently reducing industrial re-
source intensity. Priority will be given to companies carrying out activities as 
part of the EU Strategic Value Chains: clean, connected and autonomous ve-
hicles, low-carbon industry, and the market-uptake of hydrogen technologies 
and systems.

Indeed, the LTS scenario sees a strong switch towards the use of secondary raw 
materials and recycling technologies by 2050. For Bulgaria to introduce costly 
new technologies in order to adjust to more sustainable production, lower 
energy intensity, and optimize resource efficiency, its government needs to 
adopt a roadmap for a circular economy and a low-carbon industrial transi-
tion in line with the major objectives of the EU Industrial Strategy. The gov-
ernment would need to increase the incentives for businesses in developing 
circular economy supply chains with high material efficiency.

29 Ministry of Economy, Innovation Strategy for Smart Specialisation of the Republic of Bulgar-
ia 2021 – 2027.
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The provided scenario analysis shows that the least costly pathway to a 
low-carbon and energy secure economy for Bulgaria is to transform the elec-
tricity supply mix and to boost electrification in key sectors. This also means 
modernizing and improving the resilience of the whole power system. De-
carbonization cannot come at the expense of energy security. The country 
must also reduce wasteful energy demand through comprehensive energy 
and material efficiency measures and through promoting new consumer be-
havior and business practices. Energy security will not be sustainable if the 
government does not comprehensively address one of the biggest structural 
risks: energy poverty. Decentralization of the energy system and enabling 
vulnerable consumers to become active participants in the transition are key 
to reducing energy poverty. Bulgaria must complete its gas diversification 
and ensure the security of supply projects, including its market integration in 
South East Europe, and also avoid a long-term lock-in in natural gas projects 
that will undermine the uptake of renewable energy sources, diverting vital 
financial resources from low-carbon projects for economic transformation.

Bulgaria lacks a clear coal phase-out timeline that is grounded in evi-
dence-based scenarios. The proposed date for a coal phase out in the NECP 
and the NRRP is not in line with the economic viability of the main coal pro-
ducing plants in the country. It goes beyond the envisioned time framework 
of most countries in Europe and lacks on details and specific steps. The unre-
alistic coal phase-out strategy could derail efforts for the economic and social 
transformation of the coal regions. This sends the wrong signal to companies 
and workers there, making them less inclined to embark on the painful but 
more sustainable path to transition.

The coal phase out should be accelerated to improve the economics of the 
remaining coal fleet. Earlier dismantling of lignite-fired power plants in Bul-
garia would yield overall higher socio-economic welfare than delaying the 
process. It would also eliminate existing subsidies for lignite power produc-
tion, estimated at around EUR 1 billion per annum. The earlier phase out of 
the least competitive coal plants such as the TPP Maritsa Iztok 2 and some 
of the most polluting small TPPs (Bobov Dol, Maritsa 3 and Pernik among 
others), would increase the net present value of profits for the remaining fa-
cilities to around EUR 650 million by 2030, up from an expected loss of EUR 
369 million for the lignite plants (excluding the subsidies). The profitability of 
the remaining plants in Bulgaria would allow them to devote the necessary 
financial resources to modernize their facilities to comply with the Industrial 
Emission Directive (IED) standards or to enable a fuel switch.

The early closing of lignite plants leads inevitably to an increase in electricity 
prices, the expansion of net imports of electricity to cover the shortfall, and to 
a reduction of overall consumer welfare in the short run (i.e. 2 to 3 years after 
the first plants are closed). The price effect calls for public policy measures 
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OF  BULGARIA

Energy Supply



to reduce the impact on the most vulnerable social groups following the full 
removal of regulated power tariffs.

The Bulgarian government has agreed to discontinue state support for coal 
in the form of power purchase agreements, regulated market quotas or cold 
reserve capacity after 2025. Without subsidies none of the existing coal plants 
will be able to survive economically. The plants will most likely close if they 
do not finance an investment in replacing coal with natural gas or another 
type of fuel that emits GHG emissions below 550 g/KWh of generated elec-
tricity. Bulgaria can mobilize at least EUR 1.2 billion in funding from the Just 
Transition Fund for the industrial restructuring of its coal regions, where close 
to 43,000 people are directly and indirectly employed in the coal sector. It is 
crucial that these resources are directed towards investments in sustainable 
projects with a strong decarbonisation rationale30. Financing new fossil-fuel 
based infrastructure must be avoided, as such projects are also becoming in-
eligible for funding under EU rules. Moreover, any investment in hydrogen 
production must focus exclusively on green hydrogen, mainly from wind and 
solar energy.

Bulgaria should avoid a natural gas lock-in. The latest version of the NRRP 
foresees the expansion of natural gas transmission infrastructure and the con-
struction of a new 1 GW gas-fired power plant to replace lignite electricity 
generation. Such a step would perpetuate Bulgaria’s gas import dependence 
on Russia, and could reduce the impetus for a fossil fuel phase out. One im-
mediate repercussion could be the bolstering of the position of climate transi-
tion sceptic Russia, which could continue to use energy as a tool for economic 
and political influence in Bulgaria. A natural gas lock-in could also contribute 
to an increase in energy poverty on the back of skyrocketing prices for house-
holds.

The government ambition to boost the uptake of hydrogen should be cau-
tioned in the medium term as investment costs are much higher in compari-
son to RES alternatives. In fact, the most sustainable way to reduce the depen-
dence on local and imported fossil fuels and at the same time to decarbonize 
the energy mix will be to replace coal power plants with a locally-sourced 
renewable energy supply31. The latter would require the enabling of private 
investment through targeted reforms streamlining the regulatory framework, 
reducing the administrative burden, and shifting the focus to a citizen-driven 
decentralization of power generation. The support for RES should be redi-
rected towards decentralized systems, empowering consumers. In addition, 
digitalization and the introduction of smart grids should be a paramount fo-
cus of state support as to improve grid resilience in times of large RES uptake. 
The current objective of supporting a few large projects creates a higher risk 
of not delivering results on time due to administrative bottlenecks, reducing 
social acceptability for renewables, and increasing state capture risks in the 
energy sector.

30 Trifonova, M. et al., Territorial Just Transition Plans: Guidelines for a Comparative Evaluation 
Framework, Sofia: Center for the Study of Democracy, 2021.

31 Center for the Study of Democracy, Carbon Neutral Bulgaria 2050: A Cheat Sheet for Policy-Mak-
ers, Policy Brief No. 104, July 2021.
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Higher renewable energy integration in the system leads to overall lower 
prices, especially in the more ambitious coal phase out scenarios. As overall 
market prices are expected to remain high over the next decade, the cost of 
support mechanisms, which could be in the form of tenders, would be mini-
mal if any. This calls for the government to reallocate state revenues from sell-
ing carbon certificates on the European market to supporting new renewables 
projects; an unused policy instrument so far.

Private sector investment in the proliferation of decentralized energy sys-
tems is crucial for unlocking the potential for small-scale renewable energy 
systems in Bulgaria, estimated at around 5 GW of installed capacity. In this 
respect, the Bulgarian government needs to adopt a regulatory framework 
including net-metering and energy storage use to ensure that all consumers, 
including low-income households, can participate in renewable energy com-
munities that are clearly defined by the national legislation32.

Energy poverty has remained a persistent energy security risk. The govern-
ment should phase out artificially low, regulated energy prices that disincen-
tivise the middle-class from investing in energy efficiency improvements or 
switching to cleaner energy fuels for heating and cooking. Energy price lib-
eralization must be implemented together with a more comprehensive poli-
cy for tackling energy poverty33. The government should enable vulnerable 
groups to become active participants in the energy transition by reducing the 
cost of energy efficiency investments, promoting co-ownership of renewables 
and encouraging prosumerism.

Key factors for the decarbonisation of the buildings sector will be the tech-
nology switch combined with behavioural changes in consumption patterns 
driven by better government incentives for prosumership and energy savings.

Despite the large-scale energy efficiency programs for residential and public 
buildings in the proposed EU and national funding instruments until 2027, 
these efforts need to be streamlined to achieve a meaningful reduction of en-
ergy consumption. There needs to be a considerable increase in both the rate 
of renovation (from less than 1% currently to 3-4% over the 2021-2027 peri-
od) and its depth. Unlike the planned investments in the NRRP that focus 
on shallow energy efficiency measures such as wall insulation, deeper ren-
ovations would incorporate a transition to near-zero energy buildings where 
renewable energy heating and power production become integrated into the 
overall demand structure of buildings. 

Measures here should prioritize the worst performing buildings and target 
households suffering from energy poverty as key beneficiaries. Such reno-
vations would incorporate a transition to near-zero energy buildings where 
renewable energy heating and power production become integrated into the 
overall demand structure of buildings.

32 Center for the Study of Democracy, Mapping policy options for renewable energy communities in 
Europe, Policy Brief No. 93, November 2020.

33 Energy poverty is identified as the biggest threat to Bulgaria’s national energy security, Min-
istry of Energy, National Security Strategy of the Republic of Bulgaria, 2011.
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The renovation of residential buildings aiming at achieving near-zero energy 
consumption by 2030 should be accompanied by incentives for RES invest-
ments made by households. In this regard, it is necessary to assess the pos-
sibilities for achieving synergy between the measures for improving energy 
efficiency and the promotion of the decentralized production of electricity 
from renewable sources in residential areas.

To achieve the desired deep renovations and the transition to near-zero en-
ergy buildings, the government needs to apply a broader sustainability 
concept to lower emissions in buildings and introduce sustainable practices 
based on tested scientific systems for sustainability assessments, including a 
methodology both for the renovation of existing buildings and the construc-
tion of new ones. To achieve the desired deep renovations, the government 
needs to introduce binding sustainable renovation and building practices 
based on tested evidence-based assessments, such as technical passports and 
comprehensive energy audits to cover the whole building stock.

In order to prevent the rise of energy demand and emissions, behavioural 
changes in patterns of consumption will be necessary, such as a decrease in 
the per capita demand for additional residential surface and the available liv-
ing space per person. This requires more efficient use of existing and new 
building stock. Instead of contributing to the growing construction bubble of 
new buildings, the government should rather focus on measures and support 
tools that incentivize renovation – an approach that could be instrumental for 
lowering emissions in the building sector.

A combination of grant financing with ESCO schemes could be an effective 
approach for Bulgaria. In order to maximize its potential, some accounting 
and administrative barriers have to be removed at the national level to make 
it fit for the Bulgarian reality.

Without strict regulations, stronger rule of law and monitoring tools in the 
buildings sector, there is a serious risk that the funds under the NRRP allo-
cated for the large-scale renovation program might be misused and open the 
door for corrupt practices. Therefore, state capture practices in the construc-
tion sector have to be addressed first. 

While the low-carbon transition of the other economic sectors could be, to 
a higher extent, determined by market-based solutions, private initiative, 
and financing, clean, safe and smart mobility depends primarily on public 
policies, new capital-intensive infrastructure, and well-designed stimuli for 
behavioural change. Bulgaria lags behind in terms of financing a modern, 
secure, and well-connected transportation network which allows different 
modes of transport to be selected in a complementary way.

Existing policies and recently adopted strategic plans aimed at the decarboni-
sation of the transportation sector in Bulgaria would have a negligible effect 
on its carbon footprint in the next decade. The sector needs massive and tar-
get-oriented investments in urban, rail and charging infrastructure as well 
as a ‘consumer-focused’ perspective in order to decrease transport emissions 
and respond to altering consumer habits and needs.

Transportation
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Fleet renewal presents an effective way to limit road transport-related emis-
sions and to improve air quality in large cities. For the increased utilization 
of new generation low-carbon vehicles, the Bulgarian government needs to 
apply stronger incentives such as tax exemptions, subsidies, or flexible fi-
nancing schemes. 

However, Bulgaria’s state support for low-carbon mobility so far, contradicts 
the principle of “co-modality” which is at the heart of the future European 
transport policy. Moreover, the Bulgarian government should set a threshold 
on personal car travel and offer reliable alternatives. The future low-carbon 
transport system requires the integration of alternative modes of transport 
that are well-interconnected to ensure their complementarity: convenient and 
fast public transport, shared mobility schemes, safe urban highways for bikes 
and scooters, railway connections nation-wide as well as with neighbouring 
countries. 

Improving energy and material efficiency are key prerequisites for the de-
carbonisation of all economic sectors. Despite large-scale energy efficiency 
programs for residential and public buildings in the proposed EU and na-
tional funding instruments, these efforts need to be streamlined to achieve 
a meaningful reduction of energy consumption. Support measures need to 
come hand in hand with the introduction of new, optimized manufacturing 
processes and alternative fuels. 

Where possible, industrial decarbonisation measures should be directed to-
wards the electrification of production, especially in the most energy-inten-
sive sectors such as mining, metallurgy and cement. In the chemical industry, 
which contributes to around 40% of all GHG emissions and energy demand in 
industry, the use of natural gas should be replaced by the gradual introduc-
tion of synthetic fuels and hydrogen. Government support should be prior-
itized for pilot projects dealing with the integration of these alternative fuels 
into the supply chains of fertilizer and basic chemical manufacturers. 

The government should further ease the conclusion of corporate power pur-
chase agreements (PPAs) where businesses can invest in the development of 
renewable energy-based power generation units for own consumption. This 
would require both the removal of administrative burdens for the installation 
of new plants and close coordination with the transmission system operator 
(ESO) and the distribution system operators (DSO) who can better stream-
line capacity addition approval processes and improve long-term planning 
for infrastructure upgrades to allow faster integration of business-linked RES 
plants.

The planned investments in the low-carbon transition of businesses in the 
NRRP via the integration of RES plants focus excessively on the introduction 
of power storage technologies which is currently the most expensive tech-
nological solution. This limits the total coverage of the program to very few 
companies, hence providing for only a marginal uptake of renewables among 
SMEs.

Industry



Instead, the government should support the development of energy commu-
nities made up of SMEs that could pool financial resources in decentralized 
energy supply options and common projects for the integration of production 
processes that increase material and energy efficiency.

Overall, there is a need for economic restructuring towards increased pro-
duction of goods with higher value-added instead of dependence on mineral 
extraction. A key will be to increase the use of second-hand goods and higher 
recycling rates for plastics, metals and other carbon-intensive products. Bul-
garia could become a regional secondary market for recycled materials and 
industrial products with the ambition of kick-starting the circular economy. 
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TOWARDS  AN  AMBITIOUS  LONG-TERM 
DECARBONISATION  GOAL

Although the EU has raised its overall decarbonisation ambitions, Bulgaria 
has been reluctant to up its 2030 climate targets. The EC should work with 
the new Bulgarian government to promote the adoption of more ambitious 
climate transition measures, such as:

• an early as possible coal phase out;

• the building of sustainable energy infrastructure and RES expansion;

• promoting investments in innovative technologies;

• the removal of legal and administrative barriers for small-scale citi-
zen-driven projects.

Choosing to decarbonize the energy system, with long term emission reduc-
tion targets in mind, would require massive investment in renewable energy. 
This in turn necessitates sophisticated economic transition planning on all 
governance levels so as to not leave a gap in the security of supply. Bulgar-
ia needs to utilize the EU funds at its disposal to create the necessary in-
vestment environment for ushering a private sector and citizen-led switch 
to renewables en masse, instead of the current focus on a few unnecessary 
large infrastructure projects. Without an effective and transparent spending 
plan with long-term objectives and indicators for success, the transition could 
cause a popular backlash.

The NRRP should invest in the development of the country’s smart grid ca-
pacity, which will play a key role in the better integration of a large number 
of renewable energy-based power plants in the electricity system, and im-
prove the management of its balancing needs. 

The NRRP should also be used to better harness the country’s potential in 
alternative cutting-edge renewable energy technologies such as offshore 
wind in the Black Sea, whose capacity is estimated at 115 GW34. Bulgaria 
is the only European littoral country with no offshore wind energy develop-
ments. Tellingly, the latest version of the NRRP scrapped a €40 million pilot 
offshore wind project but introduced two, billion-euro investments in battery 
storage and gas infrastructure.

An effective energy and climate strategy requires the radical improvement of 
the quality of governance. The Bulgarian government should focus on coun-
tering corruption and state capture risks in the energy sector by:

• cancelling market-distorting energy subsidies;

34 Trifonova, M., and Vladimirov, M., Wind Power Generation in Bulgaria: Assessment of the Black 
Sea Offshore Potential, Sofia: Center for the Study of Democracy, 2021.
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• removing political appointments that do not comply with conflict of in-
terests and technical qualification standards; separating political parties 
from the management of state-owned companies and improving staffing 
procedures in order to professionalize the management of the energy sec-
tor;

• introducing decision-making procedures for a selection of large invest-
ment projects based on clear and transparent criteria and fact-based anal-
yses, synchronized with EU and regional priorities. The project screening 
criteria should be closely linked to state capture red flags both in the plan-
ning and the development stage, so as to prevent changes in the regulato-
ry framework, public procurement procedures, and the project implemen-
tation that benefit vested private interests;

• strengthening the independence of national energy and competition reg-
ulators by increasing their administrative and financial capacity;

• introducing better monitoring tools that measure the impact of EU fund-
ed projects ex ante and in real time; 

• adopting specific performance indicators, comprehensive cost-benefit and 
impact assessments, and energy audits;

• involving external (EU) expertise to improve transparency and account-
ability.

Bulgaria is yet to make decades-delayed strategic governance decisions if it is 
to deliver on the promise of the European Green Deal. It should:

• Define its 2030 and 2050 energy security and climate change goals. Cur-
rent strategic documents are unfeasible, poorly coordinated and in conflict 
with EU priorities, although predominantly reliant on EU funding.

• To enable a deep decarbonisation of the economy, the modelling scenarios 
show that a business-as-usual and even a moderately ambitious policy 
strategy would not deliver a net-zero carbon emissions by 2050.

• Decide on a coal phase out date before 2030 and outline transition plans 
for coal regions.

• Prioritize energy technologies and markets of the future in line with 
the EU framework. Focus on R&D, innovation and technology, as well as 
market capacity building in these technologies, rather than on their con-
sumption. 

• Shelve the Belene NPP construction plans until after 2040 when long-
term decarbonisation scenarios show nuclear might actually be needed.

• The current approach of integrating renewable energy plants is passive, as 
both national and local administrations act as gate-keepers rather than en-
ablers. There is a need for a pro-active approach for incentivizing renew-
able energy-based power generation, in which the government organizes 
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tenders for new capacity, introduces a specialized legislative framework 
for decentralized power generation and community-based energy invest-
ments that could become the source for a massive build-up of household, 
and SME-based RES capacity.

• The modelling scenarios clearly reveal that the main difference between 
a moderate emission reduction and a full decarbonisation in the econo-
my comes down to the transformation of individual and collective life-
style choices. To enable these profound lifestyle changes, the government 
should introduce a coherent framework for a sustainable consumption 
policy that is a mix of fiscal incentives which raise the cost of wasteful 
consumption, vehicle/property ownership, and massive investment in 
public transportation and power charging infrastructure, as well as the 
introduction of high efficiency standards for construction.

• In this context, the government should put the energy poor Bulgarian 
consumer first. All energy security and climate change decisions should 
be clearly linked to alleviating energy poverty within a broader economic 
strategy for increasing prosperity. This means also educating and empow-
ering poor households so that they can benefit from the European Green 
Deal.
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