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Decarbonising the energy sector is a particular challenge for Bulgaria. Lignite plants generate roughly
40% of the country’s electricity and employ more than
43,000 workers. This accounts for both those directly employed in mines and power plants, and indirect
employees, working in various associated businesses.
This heavy dependence on coal for electricity, the subsidised use of firewood and coal for residential heating, the deliberate policy for supporting predominantly
large-scale renewable energy installations and the artificially-kept low prices of electricity, have stalled the
democratisation and diffusion of renewables and energy efficiency projects.
Outside the energy sector, the government needs to
implement considerably more measures towards reducing greenhouse gas emissions (GHG) and incentivising energy savings. This requires the development
of a consistent, long-term decarbonisation strategy
in line with the Green Deal. The experience of adopting the Integrated National Energy and Climate Plan
(NECP) has shown that the Bulgarian decarbonisation
policy is slow to embrace and manage a clean energy
transition. Policymakers have been unable to define
and kick-start a clear path from coal to clean energy.
Thus, they have been unsuccessful in both enabling a
just transition for Bulgaria’s most affected regions and
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Key points
 Bulgaria has been caught between the EU’s netzero carbon ambitions for 2030 and 2050 and
the country’s slow democratisation and diffusion of renewables and energy efficiency.
 The Calculator, an innovative decarbonisation
transition modelling instrument plots Bulgaria’s
options along three scenarios with a 2050 horizon. The current-in-place policies are in contrast
with the transformative green pathway, which
could boost Bulgaria’s green economic recovery in line with the global economic trends and
European Green Deal objectives.
 The Calculator scenarios help bridge the gap
between the complicated integrated climate
and energy models and the practical dilemmas
of policy-makers preparing Bulgaria’s long-term
decarbonisation strategy.
 The results show that the fastest and least costly way to decarbonize will be to transform the
electricity supply mix. This would mean the immediate (or the fastest possible) phase-out of
lignite-fired power plants. A business-as-usual
and even a moderately ambitious policy strategy would not deliver net-zero carbon emissions
by 2050.
 Yet, full decarbonization entails deep and bold
economic and social reforms. The full decarbonization in the economy requires the transformation of individual and collective lifestyle choices
through well-targeted incentives. Bulgarian policy makers need to understand and start making those choices now or face the risks of relative economic and social decline.
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significantly increasing investments in renewables.
Bulgaria has thus been caught between a figurative
rock and a hard place. The ‘rock’ being its agreed EU
obligations for ambitious energy transition until 2050
and the ‘hard place’ of popular demands for affordable energy. This is all further complicated by a continuing infatuation for large-scale projects, such as
the Belene nuclear power plant and the Turk Stream
gas pipeline.
To develop effective policy measures, the Bulgarian
government needs to draw evidence-based consistent decarbonisation pathways for each economic
sector with annual targets for continuous monitoring. This is especially true considering that there is so
far little connection between the government’s own
strategic documents (i.e., the 2030 National Development Programme, the National Recovery and Resilience Plan and the National Energy and Climate Plan)
and the EU’s long-term objectives for a low-carbon
transition. Impact assessments have not yet been
conducted. Further still, there is little indication that
such assessments will take place at all as no plans for
them have appeared as of yet. One of the bottlenecks
in the policy design process is the lack of elaborated
data-driven modelling scenarios, which remains to be
adopted by the relevant stakeholders. Therefore, the
government could benefit from utilising analytical
instruments specially developed for energy planning
towards the EU 2050 goals. A good example of such
would be the Calculator tool, the results of which are
presented in the three alternative decarbonisation
scenarios below. The results of which are presented
in the three alternative decarbonisation scenarios
below.
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Defining Alternative
Decarbonisation Pathways
Using this new Calculator instrument, CSD in partnership with the Belgian institute, CLIMACT, has developed three decarbonisation scenarios with a 2050
horizon. They reflect the ambition of the: 1) current
policy framework in Bulgaria with existing measures (reference or baseline scenario), 2) a scenario
with additional measures based on the NECP, and
3) a Long-term Transition Scenario (LTS) which envisions a transformative economic restructuring of consumption patterns and the penetration of alternative
technologies.
The Calculator constructs a model of the economy
based on a bottom-up approach to project the main
patterns of consumption that will influence decarbonisation trajectories. The individual and collective
demand trends are based on a set of ‘lifestyle’ indicators which consider: people’s diet (e.g., level of meat
consumption, total intake of calories), travel decisions
(e.g., passenger per vehicle, distance travelled per
year), housing preferences (e.g., occupancy rate) and
consumption behaviour (e.g., use of paper/plastic, rate
of product substitution, food waste, freight distance).
The Calculator also recognises that these micro-trends
are influenced by macro-developments such as demographic factors, urbanisation, economic development
and fossil fuel prices in its modelling. The lifestyle,
economic and demographic assumptions represent
the driving forces in the development of the trajectories for the five main sectors. As defined by the model,
these are:
•
•
•
•
•

Food Production and Land Use (LULUCEF);
Transport;
Buildings;
Industry;
Energy Supply.

The trajectories of these five economic sectors are,
thus, the product of policy choices and technologi	�������������
Based on the Mackay calculators and influenced by the
Calculator.
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Figure 1. Ambition Levels for the Decarbonisation Trajectories across each Sectoral Lever
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cal developments. Based on these patterns of change
(defined as levers), the Calculator pre-determines
four ambition levels for the decarbonisation of each
individual indicator that directs sectoral changes (see
Figure 1). The ambition levels have been modified to
reflect the national context, historical path dependency and economic/technological limitations. Hence,
the Calculator could be used by Bulgarian policymakers and relevant stakeholders to create customised
scenarios that explore specific policy framework
changes.
Based on the existing national long-term energy policy
documents, three main scenarios have been modelled
by the Calculator for the Bulgarian decarbonisation
pathway:
• Reference Scenario (REF/baseline): This scenario is
in line with current policies and measures. As such,
it is without a structural shift towards the full decarbonisation of the five main sectors (see above).
• NECP Scenario: This scenario assumes and models the targets in the National Energy and Climate
Plan.
• Long-term Transition Scenario (LTS): This scenario
foresees a decentralisation of the energy system,
with widespread use of smart grids, sector integration (electricity, heating & cooling and transport),
demand-side oriented energy management, renewable energy communities and smart community solar and storage systems.

Key Findings
of the Decarbonisation
Pathways’ Scenarios
The three scenarios aim to bridge the gap between the
pre-existing more complex integrated climate and energy models and the practical needs of policymakers.

Emissions and Demand
All scenarios indicate a rapid reduction of greenhouse
gas (GHG) emissions between 2015 and 2050 albeit at a
different pace. The main driver behind the fall in emissions is the evolution of the energy sector. As projected
by all three scenarios, a full coal and natural gas phaseout becomes inevitable due to rising ETS emission prices. This development will make fossil-fuel-based plants
non-competitive on regional power markets.
However, in the reference scenario, the transition to
a near-zero carbon economy is not possible by 2050.
This is despite a projected four-fold decline in emissions. In industry and transportation, emissions will
actually increase as a result of a lack of technological
change being implemented in these two sectors. The
overall decline in GHG emissions under the reference
scenario will be due to the optimisation of land use and
the projected reforestation of unused agricultural and
industrial sites in the model. This will allow for negative
emissions to double, increasing to 16.74 metric tonnes
of CO2 equivalent (MtCO2e). The optimisation of land
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Figure 2. GHG Emission Trajectories in the Three Scenarios: 1) Reference; 2) NECP; 3) LTS (MtCO2e)
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Source: CSD developed scenarios using the new Calculator tool.

use and reforestation practices will in fact be a major
contributing factor for the decline in GHG emissions
across all scenarios.


The most important element that differentiates the
level of ambition between the three scenarios is the
end period for the fossil fuel phase-out in power gen-
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eration. In the LTS scenario, the lignite and gas exits are
accelerated to 2025, at which point all power plants
with CO2 emissions above 500 g/kWh would no longer receive state support without a dedicated capacity
mechanism. In the NECP, the phase-out is delayed by
5 years, and in the Reference by, by 10 years. Yet, such
a direction runs against the EU long-term energy policy
framework.
Unlike GHG emissions, final energy demand will not
decline as fast. Energy consumption in the reference
scenario falls from 101.75 TWh in 2015 to 84 TWh. This
decline is despite a 25% rise in natural gas consumption and the preservation of current electricity demand
trends almost unchanged but its share increases from
25% to 30% of the total. Meanwhile, the biomass demand shrinks by 35% until 2050 as households gradually wean themselves off the use of firewood for heating.
The uptake of alternative fuels including hydrogen is
very slow in the reference scenario. Hydrogen demand
rises to just 1.66 TWh in 2050 or 2% of the total final
energy demand. The model also reveals that industrial
and transport consumption stays roughly the same.
This is because, in this scenario, Bulgaria will not have
implemented policy measures to incentivise energy
efficiency gains in the residential sector and a major
switch in transportation modalities or preferences.
In the NECP scenario, final energy demand will decline
but only after 2030 and only marginally. This decline is
projected to mostly be driven by a phase-out of gasoline and diesel in the transportation sector as well as a
steep reduction in natural gas demand from 2035 onwards. Electricity consumption patterns remain largely
unaffected (1/4 of the total) as the economy continues
its transition to electrification. As in the Reference scenario, biomass use also declines but by only around
20% and only until 2030. The entry of more innovative fuels, including biofuels, hydrogen and eFuels, will
remain subdued. Hydrogen demand will be a mere
0.25 TWh by 2050. This will be because policy measures under this scenario are not ambitious enough in
providing incentives for private investments in alternative energy use.


It is important to note that the alternative NECP scenario
differs significantly in energy consumption patterns from

Тhe LTS scenario, on the other hand, envisions a much
more profound transformation of energy demand patterns. Total final energy consumption will shrink in half
over the next three decades (down to 47,55 TWh) with
tangible changes felt even within the current decade.
As in the other two scenarios, the decline will heavily
rely on the phase-out of natural gas and liquid fuels
(including a significant reduction in biofuel demand)
in exchange for electricity, eFuels and hydrogen playing an increasingly important role. Electricity makes up
more than 50% of final energy demand by 2050 and
hydrogen use expands to around 5.4% of the total. As
can be suggested by the change in fuel composition,
the reduction of energy consumption will be the result
of an extensive increase in near-zero energy buildings
(demand from the building sector is expected to drop
by a half). This will depend largely on a decarbonised
electricity supply. Total transport demand falls down
three-fold as the LTS scenario assumes a switch to a
wider use of public transportation and shared use of
vehicles.

Power Supply
As indicated in the analysis of emission and energy
demand trajectories, the structure of the electricity
generation mix is of crucial importance for the decarbonisation transition. Two main indicators distinguish
the ambition levels in the development of the power
sector: 1) the speed of fossil fuel phase-out and 2) the
installation of new renewable-energy-based power
plants.
Renewable energy sources will become the dominant
source of electricity in all scenarios even if no specific
measures are taken to support them. Their competitive levelised cost of electricity (LCOE) will raise their
capacity factor, making them the dominant supplier in
the merit order system. The transformation, especially in the most ambitious LTS scenario, is so profound
that even the load of the Kozloduy nuclear power plant
units, currently in operation, will decline as the electricthe official strategic document of the Bulgarian government as the model in the EU Calculator assumes a more
conservative introduction of energy efficiency measures
and a slower transition to alternative fuel consumption in
the industry and buildings sector.
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Figure 3. Fossil Fuel Phase Out and RES in Electricity Production (TWh) – NECP Scenario
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ity system becomes saturated with RES-based plants
after 2040.
Both the Reference and the NECP scenarios envision the
full phase-out of coal and natural gas power plants by
2035, with the trajectory of the latter being only slightly
steeper after 2025. By 2025, only 1/5 of the coal-fired
power plant capacity will be shut-down. However, due
to a notably low capacity factor for coal plants (around
20%), total coal-based generation will be significantly
reduced, with levels declining down to a mere trickle.
By 2030, coal plants will be operating at only 8% and
around half of the installed capacity will be shut down.
The slump in coal-fired power generation is partially
covered by newly-installed natural gas plants until 2030


but their capacity factor is also relatively low (at 37%).
This means that overall gas-fired generation remains a
marginal factor in the Bulgarian electricity system.
In the most ambitious LTS scenario, all coal and gasfired power generation will be completely phased-out
by 2030. An important detail is that the coal capacity
still online after 2025 will preserve a relatively high
load factor (close to 50%). This is because the deployment of renewable energy plants is not expected to
have been ramped up sufficiently fast to cover the gap
in the power balance.
In all scenarios, renewable energy-based electricity
production will cover the fallout of the decommission-
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ing of fossil fuel plants over the next thirty years. Even
in the most conservative scenario with existing measures, RES-based generation jumps to around 21% from
2015 to 2030 and doubles to 15.77 TWh by 2050. Yet,
this still means that renewables would make up only
36% of the electricity demand, a far cry from the EU objectives for almost 100% RES-based power production.
The uptake of renewables in electricity generation will
be almost completely driven by a three-fold jump in solar PV production over the next three decades. This is
logical as even without state-driven policy support for
new RES-based investments, tapping into the country’s
large potential for small-scale PV installations, including its potential for decentralised supply and self-consumption, would be the lowest hanging fruit.
The NECP scenario reveals an increased RES ambition as renewable-based generation will reach almost
26 TWh by 2050. This appears on the back of an expected six-fold increase in onshore wind capacity and
a three-fold jump in installed PV capacity over the
same period. As a result, RES makes up more than
50% of the power demand by 2050. Despite advance
in RES deployment, the NECP scenario reveals a moderate ambition for the integration of more advanced
technologies, including the exploitation of Bulgaria’s
geothermal and offshore wind potential.
In the LTS scenario the renewables sector would undergo a transformative shift through investors recognising
and capitalising on the country’s significant potential
in a variety of technologies, including biomass, geothermal energy and offshore wind. Although the main
drivers of RES growth will remain onshore wind and
PV solar generation (See Figure 3 above). RES-based
generation will reach 53 TWh in 2050, meaning that
Bulgaria will achieve the EU target of100% renewablebased generation.
Bulgaria becomes a net importer of electricity after
2040 in the less ambitious scenarios as the renewable energy uptake will not be fast enough to cover


Currently, the sustainability of biomass use in Bulgaria is not
in line with the RED II Directive of the EU which specifies the
carbon footprint of biomass and the impact on biodiversity
as restraining factors for the full exploitation of the member-states’ biomass potential.

the loss in baseload generation. As previous modelling results showed, the generation adequacy indicator, referring to the ability of a country to satisfy its
demand using only domestic power production, is
expected to drop to almost zero. However, considering the extended interconnection capacities of the
Bulgarian TSO in the region, the country will still be
able to cover its power needs. Thus the system adequacy level remains favourable. In the LTS scenario,
however, the RES-based plants create a surplus in the
power generation mix, transforming Bulgaria from a
net importer between 2030 and 2040 to a major netexporter with electricity sales abroad reaching a third
of the power demand by 2050.

Buildings
In buildings, the main factor for the pathway to decarbonisation will be the role of heating. Heating will remain the most important component of energy demand
in the buildings sector over the next three decades.
The total demand will decrease even in the least ambitious Reference scenario (from 34.02 TWh in 2020 to
26.19 TWh by 2050). This can be attributed to a steady
increase in energy efficiency (the renovation rate is
around 2.7% per year), which would be achieved via
measures including the replacement of more energyintensive fuels, such as solid biomass and district heating, with electricity and natural gas. In fact, gas is projected to make a surprising comeback in buildings’ consumption patterns after 2035 taking most of the market
share occupied by district heating today. Despite these
energy efficiency measures, the depth of the renovations remains not very ambitious as it contributes to
only around 10% energy savings per building.
In the more ambitious NECP scenario, the reduction in
total end-use energy demand will be much more drastic reaching 40% by 2050 (20.22 TWh). Hydrogen and
synthetic gases, biomethane and heat pumps (otherwise termed ambient) will all slightly increase their role
in covering the demand in buildings. It is expected that
natural gas will almost disappear by 2050. The phase	��������������������������������������
Szabo, Laszlo et. al., 2017, SEERMAP: South East Europe Electricity Roadmap South East Europe Bulgaria Report, South
East Europe Electricity Roadmap, Budapest, October 31.
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No. 96

POLICY BRIEF

December 2020

Figure 4. Energy demand by а) end-use in buildings and b) energy vectors in buildings –
LTS Scenario (TWh)
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out of solid biomass from the heating sources in buildings runs against the NECP’s own forecasts, which envisions a more than 10% increase in the use of biomass
for heating and cooling during the 2020s alone.
In the LTS scenario, the carbon intensity of the energy
demand in buildings will decline rapidly. Emissions will
fall from 1.19 MtCO2e in 2020 to just 0.02 MtCO2e in
2050. Notably, emissions from hot water will reach
zero in 2050 as electrification fully covers this demand
vector. The LTS scenario features the most significant
and the steepest fall in overall energy demand in buildings – it will halve to 17.36 TWh by 2050. To achieve
this, there needs to be an acceleration of the renova

tion rate to 3% per year in the residential sector, and to
4% in the non-residential one. Renovation depth also
should go up via the implementation of medium-low
energy savings of up to 50% in the residential sector
and deep renovations of up to 90% savings in non-residential buildings.
The biggest energy efficiency gains are to be seen in
heating where consumption is just a third of what the
Reference scenario suggests. On the one hand, this implies that changes will occur in 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 hand, it suggests
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that improvements in insulation, retrofitting and the
growth of newly-built buildings should be expected.
According to the amended Energy Performance of
Buildings Directive, significant energy savings will be
required for the residential and service sectors during
the 2020s. Despite the government’s awareness of the
need for significant renovation of the building stock for
the achievement of the higher energy efficiency targets, stronger support should be provided for the replacement of inefficient domestic heating. Hence, 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. A strategy that is linked with
specific performance indicators and ex-post impact assessments.
While the government has formulated more ambitious targets for renovating the building envelope and
plans to promote the use of efficient district heating
and cooling through upgrading public buildings, more
targeted measures for integrating renewable energy
systems, including rooftop PV and renewable heating
systems, are needed. The fulfilment of the LTS scenario
would also imply the addition of alternative renewable
heating sources, including geothermal energy and heat
pumps. This could be achieved by setting up dedicated
state-supported programmes for the construction of
small-scale RES installations, decentralising the energy
supply and reducing the dependence of vulnerable
consumers on subsidised energy prices.

Transport
The GHG emissions in the transport sector are driven
mainly by the use of cars and vans in the transportation of passengers, which causes 3/4 of GHG emissions
in Bulgaria (9.53 MtCO2e in 2020). The Reference scenario foresees a 35% decline in emissions by 2050.
However, the projected decrease will be partially offset by the higher freight demand, which ensures that
total GHG emissions will drop only by 2 MtCO2e in the
next 30 years.


Integrated Energy and Climate Plan of the Republic of Bulgaria 2021 – 2030, 2020, The Bulgarian Ministry of Energy
and Ministry of Environment and Water, March 9.

The Bulgarian NECP plans to lower GHG emissions in
transportation by introducing significantly more electric and hybrid vehicles in both public and private
transport. The efficiency of freight demand should also
be considerably improved in order to maintain overall
freight demand levels despite an expected acceleration
of the economic activity.
The NECP scenario illustrates a 75% reduction in emissions achieved mainly by technology improvements
and a transition to low-carbon fuels. Looking closer at
the energy consumption trajectories, electro fuels after
2030 will rise rapidly (from 0 up to 5.98 TWh), but the
role of electrification in transport will remain limited.
To achieve full decarbonisation in the next 30 years,
Bulgaria needs to reduce energy consumption in the
transport sector by 76%. This is two times higher than
the sectoral energy savings envisioned by the NECP.
These projections are consistent with the LTS scenario.
Such improvements would require greater national
policy ambition in terms of e-fuel utilisation, the introduction of measures limiting the use of fossil liquid
fuels and the implementation of policies stimulating
behavioural changes.
A key factor for the success of the low-carbon transition in the transportation sector will be the patterns
in the passenger demand. Without any major policy
measures to disincentivize an increase in the purchase
of vehicles, in both the reference and NECP scenarios
the transport demand falls by around 20-25% only
mostly on the back of falling car ownership after 2040
and almost the disappearance of public buses from the
transportation system. It is only in the LTS scenario
where passenger demand is cut in half to 44.23 billion
person-kilometres, whereas car use falls to a third of
the 2015 levels and railway jumps four-fold. To achieve
such a profound transformation of transportation patterns, the government would significantly ease the
market uptake of high-efficiency vehicles and the increase in the use of public transportation.
Depending on the scenario’s assumptions the average
passenger should limit the distance travelled by various modes of transport between 25% (Reference) and
46% (LTS) by 2050. NECP projects that the passenger
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kilometres should fall by 39% for the mentioned period
in order to meet its decarbonisation targets. Such a
trend would result in less car, bus, and aviation usage.
Rail would remain the only transportation option that
would be used (about 2 to 4 times) more intensely in
the long run according to all the scenarios. Thus, railway modernisation and infrastructural development
should be one of the key investment priorities for the
Bulgarian government.
The decarbonisation of transport would not depend
only on demand patterns and the people’s preferences
for public transportation but would also mean a profound shift in the evolution of car modal share and the
share of electric vehicles. 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. The main measures
supporting the uptake and use of electric and hybrid
vehicles were the abolition of annual taxes and lower
fees for purchase and registration. The strategy also
promoted the development and production of such vehicles in Bulgaria and, more generally, supported R&D
in the field of clean transport technologies. 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 (exclud-
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ing hybrids). Despite the existing tax incentives, electric
vehicles represent less than 1% of the total car fleet
in the country (less than 300 vehicles in 2018). Hybrid
vehicles have seen a more impressive increase in sales,
there are currently around 3000 of them (up from almost zero in 2010).
The preservation of the current policy framework of
not stimulating the sales of low (LEV) and zero-emission (ZEV) vehicles in Bulgaria means that by 2050
there will be only around 38,000 battery-based electrical vehicles and no fuel-cell-based vehicles. New LEVs
would make only 6% of the total, which means that the
domination of the internal-combustion engine would
remain intact. A total of only around 155,000 LEVs
would be part of the Bulgarian car fleet by 2050. In the
NECP scenario, the uptake of ZEVs and LEVs is much
stronger especially after 2030 when electrical vehicles
and fuel-cell-based vehicles make up around 8% of the
total fleet. Hybrids and methane-based cars are making up another 20% of the total
Yet, to achieve a radical decarbonisation of the transport sector, the LTS scenario projects that ZEVs would
need to become close to 50% of the total car fleet
(Figure 5). In line with the high ambition levels for decarbonisation in the LTS scenario (Figure 5), significant

Figure 5. Changes in the car fleet according to the LTS Scenario
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modifications of passengers‘ behaviour would be required to cause a reduction of the car fleet, down to
less than half a million by 2050. Serious efforts would
be needed to make citizens switch to public transportation alternatives over driving their own cars, such as
the railway for non-urban travel. All scenarios imply
that the low-carbon transition in the transport sector would require the introduction of disincentives for
owning a vehicle, including fiscal measures that make
car use prohibitively expensive or state schemes for
the scrapping of old vehicles.

Industry
One of the most difficult sectors to decarbonise is industry. In industry, the process of optimising material and
energy efficiency can only be attained via the introduction and integration of costly technologies and adjustment to radically different production processes. Unsurprisingly, considering the expected continuation of the
Bulgarian economic growth and gradual convergence to
the average EU well-being standards, energy demand
and GHG emissions will remain constant or even slightly
increase between 2015 and 2050 in the more conservative Reference and NECP scenarios. More than a quarter
of emissions and energy consumption are made up by
light industries (defined here as other industries).

Among the key drivers to the changes in the carbon
and energy intensity of industrial production is the
efficiency of the use of materials. Considering the
expected return to a steady economic growth over
the next three decades following the post-COVID
recovery, the Bulgarian government would need to
provide strong state support in the form of tax incentives, loan programs and high manufacturing standards for business projects optimizing internal manufacturing processes. The result would be an overall
reduction of the amount of materials necessary per
product. Both the Reference and NECP scenarios envision a decline in the amount of materials required
per product by 4% to 50%, which is not enough to
shrink overall material production by 2050. It is only
in the LTS scenario, which projects material efficiency
to improve by 10% contributing to a 30% reduction
in total materials production despite the economic
growth patterns.
As with other economic sectors, such as buildings and
transportation, electricity becomes the dominant fuel
of choice in industry making up 40% of the total demand. Electricity will replace natural gas, whose consumption will decline by more than 40% by 2050 in the
NECP scenario, albeit this decline will progress very
gradually after 2035.

Figure 6. Energy Demand by Fuel Use in TWh (LTS Scenario)
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The industrial transformation in the LTS scenario will
be even more visible as electricity will contribute to
around 43% of the energy use and natural gas and liquid oil will be almost completely phased-out by 2050,
with this process accelerating after 2030. 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. The LTS scenario is
also associated with a 30% reduction in overall energy
demand on the back of large energy efficiency gains in
the chemical industry, steel, metals and paper.
These subsectors are likely to be among the biggest
beneficiaries of the funding streams from the Bulgarian Operational Programmes (2021 – 2027) for improving competitiveness and energy efficiency. There
is also a dedicated programme in the NRRP to support
energy savings in the industrial sector. In addition, it
is likely that the Just Transition Mechanism in combination with some of the EU horizontal programmes
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 circular economy supply chains
with high material efficiency starting in this decade,
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the LTS scenario remains an unlikely decarbonisation
pathway for Bulgaria.

Agriculture, Forestry and Land Use
The agricultural sector ranked as Bulgaria’s second
highest emitter of GHG in 2016, accounting for 11.0%
of total emissions. Nonetheless, a general downward
trend since 1988 can be observed that is the result
of a steady decrease in agricultural land due to abandoned cropland and lower livestock population.10 The
decreased use of fertilisers has also contributed to
the reduction of emissions. This trend is likely to continue with the fall of emissions accelerating after 2030
reaching just 3.31 MtCO2e by 2050 in the Reference
scenario; 2.80 MtCO2e in the NECP and 2.66 MtCO2e in
the LTS scenario. The fall in crop yields is the main decarbonisation driver in all three scenarios. Meanwhile,
emissions from livestock will remain almost constant
(with a minor downward trend).
A major challenge for the Bulgarian agricultural sector is the continuously deteriorating production conditions as a result of climate change11 and the lack of
incentives for small eco-farmers to take an active part

Figure 7. GHG emissions from Forestry and Land-Use in the NECP Scenario (MtCO2e)
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in climate change mitigation measures. In the National
Recovery Plan, the Bulgarian government already foresees a dedicated programme on sustainable agriculture. In particular, this programme includes a set of
measures aiming at digitalising farming practices and
modernising the hydro-ameliorative infrastructure in
order to tackle some of these challenges. Additionally,
Bulgaria has to also adopt targeted instruments that
coherently support sustainable farms and small-scale,
family farmers rather than prioritising large agro-industrial players, as it currently does. This is especially
true since these larger players are usually the beneficiaries of EU direct payments despite not fulfilling
broader socio-ecological purposes. It is the eco-farmers that implement innovations such as organic farming, short food supply chains, community-supported
agriculture and on-farm food processing, which contribute to more ecological production and enhance locally grown food, more local jobs and thus foster the
much-needed agro-ecological transition.12
The forestry and land use sector will contribute to the
rapid increase of negative emissions after 2030, which
is also in line with the National Forestry Accounting
Plan13 and the NECP.14 Negative emissions are expected to rise from -6.17 MtCO2 in 2030 to – 20.56 Mtoe
in 2050 in the REF scenario and from -4.20 to –
20.30 MtCO2e in the NECP scenario. The 2050 target
projections for land use emissions are similar in the
three scenarios (with minor differences). Hence, carbon sequestration will play a major role in achieving
Bulgaria’s overall decarbonisation strategy.15
12

13

14

15

Agriculture Atlas: facts and figures on EU farming policy,
2019, Heinrich Böll Foundation; BirdLife International and
Friends of the Earth Europe, Brussels�����������������
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Berlin, May, 14.
Stoeva, Lora; Markoff, Ivailo and Zhiyanski, Miglena, 2018
‘National Forestry Accounting Plan of Bulgaria, including Forest Reference Levels for the period 2021 – 2025’, Bulgarian
Ministry of Environment and Water, Sofia, December 31.
Integrated Energy and Climate Plan of the Republic of Bulgaria 2021 – 2030. Ministry of Energy and Ministry of Environment and Water.
The NECP does not provide further specifications how the
negative emissions target will be met by 2050 and what
will account for the sharp rise of negative emissions in the
AFOLU sector the land use change patterns until 2050. The
government refers to six measures in the NECP that could
potentially contribute to the negative emissions in the forestry and land use sector, namely 1) the use of ‘non-afforested areas intended for afforestation’ in forest territories;

Policy Conclusions
The scenarios laid out in this policy brief provide an
example for an effective data-driven policy-making
mechanism and a potential roadmap for action for the
Bulgarian government. The decarbonisation of the
Bulgarian economy poses significant economic, social
and governance challenges. However, it also provides
ample opportunities for a new type of ecopreneurship, green growth and the pioneering of green-tech
innovations. The next 3 to 7 years will be critical for
realising these opportunities and delivering the green
economic transition in Bulgaria while simultaneously
improving the well-being and quality of life of Bulgarian citizens. The Bulgarian government will play a critical role in delivering this transition. The country’s political leaders need to rise to the challenge and focus
on the one variable it can best control – improving
the governance of public policy and the public energy
sector.
Unlocking the Potential for Electrification and RESdriven Energy Transition
• The modelling results show that the fastest and
least costly way to decarbonise the economy will be
to transform the electricity supply mix. This would
mean the immediate phase-out of lignite-fired power plants. It also requires the preservation of natural gas’ low share in power generation. This calls for
the development and communication of comprehensive just transition plans for the most-affected
regions alongside thorough support and clear-cut
commitments to creating new economic prosperity
drivers.
2) afforestation of abandoned agricultural lands, barren and
deforested areas, areas affected by erosion and areas at risk
of erosion outside forest territories; 3) expanding the areas
for urban and suburban parks and green spaces; 4) recovery
and sustainable management of wetlands, protection and
conservation of wetlands in forest territories, peat bogs,
swamps; 5) recovery and maintenance of protective woodland belts and new anti-erosion afforestation; and 6) increasing the density of the natural and artificial plantations.
However, no further details are provided on the dimensions
and scope of these measures, as well as the timeline for their
implementation both of which would be needed to make a
quantitative assessment about their impact on the negative
emissions.
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• To enable a deep decarbonisation of the economy,
the modelling shows that a business-as-usual and
even a moderately ambitious policy strategy would
not deliver net-zero carbon emissions by 2050. The
country’s enormous potential for renewable energy facilities needs to be unlocked. The assumption
is that this process will be driven by private investment which would benefit from rising electricity
prices on wholesale markets. Yet, for this to occur
the Bulgarian government would need to ensure
the introduction of a much more flexible regulatory environment that removes any unnecessary
fiscal and administrative burdens on renewable
investments.
• The current approach of integrating renewable energy plants is passive as both the national and local
administrations, as well as public and private energy
monopolies, have become gate-keepers rather than
enablers. There is a need for a pro-active approach
towards incentivising renewable energy-based
power generation. An approach whereby the government organises tenders for new capacity and introduces a specialised legislative framework for the
decentralisation of power generation and promotion of community-based energy investments. Such
investments could become the source for a massive
build-up of household and SME-based RES capacity
additions.
• Bulgaria should also develop a regulatory framework that will facilitate frontier technology integration, such as the unlocking of the offshore wind
potential in the Black Sea; the advancement of industrial hydrogen production and the development
of geothermal energy supply at the local level.
• In order to address the intermittency of RES generation capacity, the government should work on
introducing large-scale demand-side measures such
as support for energy efficiency investment in residential infrastructure, the coordination of the production cycles of large energy consumers and the
development of expanded domestic network connections.16 The TSO needs to increase investment in
high-voltage, cross-border power interconnections
and the modernisation of distribution networks to
16

14

CSD,2017, A Roadmap for the Development of the Bulgarian
Electricity Sector within the EU Until 2050: Focus on Fundamentals, Policy Brief No. 70, October, 30.

December 2020

ensure the smooth uptake of large volumes of RESbased power generation.
• This transformation of the electricity sector carries
significant consequences for the structure of energy use across all economic activities. Electrification becomes the dominant mode of energy use in
the buildings and the industrial sectors. In the most
ambitious decarbonisation scenario electricity provides more than 60% of buildings demand and 40%
of industrial demand. The Bulgarian government
needs to promote, aid and manage this transition.
• Bulgaria would need to step up its support to introduce more electrification in the transportation
sector. In all scenarios, the internal combustion engine (ICE) remains dominant despite the advance of
electrical and other low-carbon vehicles. Despite
the existence of a number of strategic documents
proposing different support policies for increasing
the share of efficient and environmentally-friendly
vehicles, very few steps have been taken to provide
practical support, in particular in the freight sector
and urban transportation.
Maximising Carbon Capture in Land Use
• A key factor for the successful decarbonisation of
the economy is carbon sequestration from land use.
To achieve the negative emissions target, Bulgaria
has to enhance its carbon storage potential in cropland, particularly, in grassland. Additionally, wetlands could also contribute to maintaining biodiversity and soil fertility.
• Any offsets in land use, including massive afforestation measures, have to take into account also EU
biodiversity objectives. Therefore, the government
needs to carry out an environmental impact assessment. These assessments would determine to
what extent the different afforestation measures
and other carbon storage technologies could lead
to sustainable carbon sinks in coherence with land
rights and biodiversity protection.
• Tree planting programmes have to be developed at
an early stage and included in the final version of
the NRRP and operational programmes on the environment and regional development. Currently, the
measures in the Green Bulgaria pillar as part of the
NRRP do not include tree planting schemes or other
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afforestation measures. Such measures have the
additional benefit of being effective job creators in
countries with abundant available land like Bulgaria.
At the same time, Bulgaria needs to increase the effectiveness of its preventative and punitive measures against illegal logging and deforestation.
Changing Individual and Collective Choices
• The modelling scenarios clearly reveal that the main
difference between a moderate emission reduction and full decarbonisation in the economy is the
transformation of individual and collective lifestyle
choices, including by:
– more efficient use of existing and new building
stock. Currently, more than 30% of the dwellings
are not inhabited in Bulgaria, while around 40%
of people live in crowded housing;
– optimisation of commercial buildings use so to
reduce surface demand for businesses;
– increasing the renovation rate per year from
around 1% today to around 3% per year until
2050;
– improve the renovation depth by prioritizing not
the current shallow refurbishment of buildings
related to wall and roof insulation only but deep
renovations that include a transition to near-zero
energy buildings where renewable energy heating and power production become integrated in
the overall demand structure of buildings;
– reduction of food waste by a third, using better
storage and logistics as well as optimised food
processing technology;
– economic restructuring towards increased production of goods with higher value-added instead of dependence on mineral extraction with
the goal of stabilising freight demand;
– an increase in the use of second-hand goods and
higher recycling rates for plastics, metals and
other carbon-intensive products.

• To enable these profound lifestyle changes, the
government should introduce a coherent framework for sustainable consumption policy. This policy
framework should include a mix of fiscal incentives,
such as raising the cost of wasteful consumption
(i.e. vehicle/property ownership); massive investment in public transportation and power charging
infrastructure; and introduction of high efficiency
standards for building construction. Civic education, youth involvement and capacity-building for
public officials and entrepreneurs is key for ensuring the long-lasting impact of such measures and a
long-term multiplier effect that could drive genuine
transformative change.
• The technology switch and behavioural changes in
consumption patterns driven by better government
incentives for prosumerhip and energy savings will
be key factors for the decarbonisation of the buildings sector. This is a process, in which consumers
and municipalities have to be actively involved, especially smaller municipalities with limited capacity and a higher number of vulnerable consumers.
Therefore, there is a need for a targeted strategy
to address energy poverty and engage vulnerable
consumers in climate mitigation measures.
• The modernisation and expansion of the railway
infrastructure has to be a major priority in terms
of planning and funding allocation as this will be a
time-consuming and very costly process. There is a
need to change the excessive focus on road transport and motorway construction, which have been
the cornerstone of the government’s transport vision for the future. Such an understanding of the
future of transport has been expressed also in the
structure of the funding envelopes in the EU Operational Programmes. However, there must be a tangible pivot towards greener goals in the transport
sector.
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