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Executive summary

• The perception of energy security in the developed countries has undergone significant chan-
ges over the past decades. The initial need to ensure the physical security and continuity of 
supply of energy carriers has gradually evolved to also entail the aspects such as economic 
efficiency as well as the impact of the energy sector on the environment and the associated 
threats to the sustainability of socio-economic development. This process has been reflected 
in the EU’s energy and climate policy, which focuses on integration of the European ener-
gy system, development of the renewable energy sources and improvement of the energy 
efficiency.

• The current Polish energy security paradigm makes it conditional on the availability of the na-
tional coal resources. Thus, it overlooks the changes that have taken place in the last couple of 
years: reduction of the domestic mining potential, decreasing costs and growing potential of 
RES integration in the energy system, progressive diversification of the natural gas suppliers, 
as well as constantly growing demand for actions that enable the deep emission reduction in 
the European energy sector. 

• The characteristics of the domestic energy security will become increasingly similar to the 
situation prevailing in the other EU countries. In the long-term perspective, the uniqueness of 
the Polish energy mix will only be based on the delay by several decades of the processes that 
have already occurred in Western Europe and sooner or later will also manifest themselves 
in Poland. Reorientation of the domestic energy policy towards the general EU priorities and 
recognition of the importance of the international cooperation for ensuring the country’s 
energy security is thus more pertinent.

• Due to the limited share of the energy sector in the GDP, the decision to gradually restructure 
the energy mix will have small immediate impact on country’s economic performance. Much 
more significant are the long-term costs of abandoning the transition or delaying it, such as 
these related to the gradual accumulation of energy sector’s competitiveness problems, as 
well as to the sudden increase in the investment needs that will result from the deferred de-
cision to change the sector’s development model.

• The energy dimension of the European integration must be treated similarly to its other 
aspects, by weighing the costs and benefits of maintaining different competences at the na-
tional level versus delegating them to the EU. The efforts to maintain maximum sovereignty of 
the member states in the energy sector can no longer be justified, if the challenges regarding 
the energy security within the Union are similar and the costs resulting from autonomous de-
cision-making of other member states begin to exceed the potential benefits of independent 
implementation of the national energy policy.
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• Taking into account changing conditions that shape the Polish energy security, the authors 
recommend the following measures:

– designing the energy policy based on a broader definition of the energy security, whilst 
considering the resource- and technology-related megatrends,

– initiating deep diversification of the Polish energy sector, which will allow to avoid the 
high costs of delaying or abandoning required changes in the next decades,

– revising the approach towards the EU’s energy policy, focusing on deeper integration and 
establishing a stable regulatory framework for the European energy cooperation.
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1. Introduction
 
 
Security-related issues play a key role in the debate on 
the Polish energy policy. Most of the time, the discussions 
are limited to aspects related to the physical security  
of energy carrier supply and the possibility of reducing 
the country’s dependence on imports. Other topics,  
such as the environmental impact of the energy sector  
or transnational threats to the security of supply,  
are usually treated as secondary issues or even  
as obstacles to pursue sovereign energy policy.

The narrow perception regarding the Poland’s energy security, as well as the underestimation of 
the pace of changes in the energy sector and the focus on the short and mid-term (until 2030) 
solutions by the policy makers may lead to erroneous strategic decisions. The approach that is 
based on ensuring the energy autarky and maintaining the key role of the coal-based energy 
sector, although it may appear justified from the perspective of Polish experience of the past 
decades, is risky in the long run.

This report discusses the evolving perception of the energy security in the developed coun-
tries throughout the last decades. Taking into consideration a more complex approach to this 
issue, which currently also includes a need to reduce the externalities that pose a threat to the 
long-term economic development, allows for a better understanding of the EU’s energy policy 
evolution in recent years.

The report also critically assesses the set of assumptions that justify the current development 
model of the energy sector as a one that maximises the energy security – including a common 
belief that Polish dependency on coal is an exceptional and permanent phenomenon. Taking a 
long-term perspective, the opportunities and challenges for the domestic energy security appear 
to be similar to the ones in the Western European countries. This conclusion should encourage 
the reassessment of the costs and benefits related to the increased integration of the energy 
policy at the EU level. Focusing on closer international cooperation in this area can significantly 
improve Poland’s energy security, although this process is not free from barriers and challenges 
(see Chapter 3). The summary of the analysis includes recommendations for desirable changes 
in the perception of the domestic energy security. The authors hope that these will allow for a 
more comprehensive debate on the matter, inviting the reader to assess old dilemmas from a new 
perspective.
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2. Dimensions of energy 
security

Definitions of energy security vary depending on the historical period, the level of economic 
development, the particularities of the domestic energy mix, as well as the relation between en-
ergy policy and other national priorities. Nonetheless, the developed countries (especially those 
dependent on fossil fuel imports) share several common features and stages of the evolution of 
thinking about the energy security.

Initially, the relatively low level of complexity of the energy system, in which the energy gen-
eration was based on one dominant raw material, was associated with a limited number of factors 
that could potentially threaten its stable operation. The surge of interest in the energy security 
hasn’t occurred until the 1970s. It was an immediate result of the difficulties with ensuring the 
continuity of oil supply in the years 1973-1974. ‘Oil shocks’ associated with the conflict in the 
Middle East brought into light the sensitivity of the developed countries to the energy carrier 
imports. Furthermore, a growing competition for the energy resources forced the national policy-
makers to revise their approach to the development of the fuel and energy sector. The creation of 
conditions that ensure the continuous energy carrier supply to the end-users became an essential 
component. This required taking into account not only the domestic factors, but also the poten-
tial of international cooperation and the need to diversify technologies and the suppliers. In this 
context, the creation of International Energy Agency as a response to the oil crisis in the 70s had 
a strategic importance for the construction of a common framework for the management of the 
physical security of energy carrier supply and external shocks. Furthermore, it supported imple-
mentation of technological and regulatory changes which reduced structural susceptibility of the 
developed countries to the energy crises.

Given the success of measures undertaken by the developed countries after the experiences 
of the 70s and the stabilisation of the situation on the global fuel markets at the end of the 20th 
century, the focus of the energy policy shifted towards boosting the economic competitiveness 
with the affordable prices for households and enterprises. Mechanisms designed to stimulate cost 
reduction and improvements of the operating efficiency of the entire system (i.e. liberalisation and 
stronger competition among energy suppliers, as well as empowerment of the energy end-users’ 
position) started gaining importance. The resilience of the energy system to critical situations 
was supposed to be ensured by diversification of the suppliers of the energy carriers even if that 
implied reliance on import.



8

New Foundations. The building blocks of energy security

Scheme 1. Evolution of the perception of energy security in the developed countries

Source: WiseEuropa 
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The reduction of negative externalities associated with 
the energy system has become an immanent part of 
energy security agenda because of its key importance 
for the sustainable socio-economic development.

It should be stressed that the evolution of the energy security concept in past decades primarily 
broadened it and did not replace its components. Therefore, contemporary energy policy must 
find ways to combine diverse security aspects: stability of supply, affordability and reduction 
of the adverse impact of the sector on the environment. The latter dimension considerably nar-
rows down the number of possible pathways to sustainable energy security, although from the 
point of view of long-term socio-economic development it is an essential component. Moreover, 
technological advances in the area of low-emission energy generation and energy management 
technologies make it feasible to achieve security defined in this manner. This, however, requires 
systematic efforts to reformulate the traditional energy sector’s development model.

The above-described changes in the approach towards the energy security aspects also took 
place at the European Union level. In the Green paper published by the European Commission in 
1995 (EC 1995), energy security was defined only by three dimensions: physical and economic 
security of energy supply and its undisturbed continuity. In the subsequent years (EC 2000, 2006, 
2008, 2010), especially in the current EU energy security strategy published in 2014 (EC 2014), 
this concept was complemented with the socio-economic as well as environmental factors.

Scheme 2. Priorities for strengthening energy security – EU perspective

Source: WiseEuropa 
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The EU energy policy thus aims at the integration of all of the building blocks of European energy 
security. In the framework defined by the treaty provisions, which leave key competencies related 
to energy policy to the member states, the EU institutions aim at building a coherent European 
energy system and a common energy market. Measures taken in this regard include strengthening 
of the integration at the regional level and support for building grid infrastructure that enables the 
diversification of the energy supply, as well as creation of conditions needed for cooperation be-
tween national energy systems in critical situations. At the same time, the security of supply and 
the reduction of consumer bills are being consistently integrated at the EU level with the climate 
targets. This implies that the development of renewable energy sources and the improvement of 
the energy efficiency are being positioned at the centre of the European agenda for the long-term 
energy security. This can be observed in the so called ‘Winter Package’, which is supposed to 
establish legal foundations for deep restructuring of the European energy system that would be 
able to integrate a larger share of RES, create systemic stimuli for boosting the energy efficiency 
and energy demand management, as well as enhance the transnational cooperation in regards to 
the security of supply.
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3. Evolving determinants  
of Polish energy security

Changes in the EU approach to the energy security require a coherent response at the national 
level. Should Poland try to counteract them and build an autonomous energy security strategy or 
rather become an active participant of the transition and seek deeper integration? The stipula-
tions of the Polish strategic documents and the statements expressed within the public debate in-
dicate that currently Polish energy policy is being developed in line with the first option, focusing 
on the specific situation of the domestic energy sector and its own energy base that is envisaged 
to guarantee a high level of security in the decades ahead. However, such approach is largely 
based on the considerations that either have become outdated over the last couple of years, or 
will lose significance in the mid- and long-term.

The claim that the potential of Polish coal-based energy sector is exceptional relative to the 
entire European Union can only be justified from a static perspective that ignores past changes 
in the Western European energy sector and the future prospects for the domestic mining indus-
try. A comparison between the evolution of coal extraction in Poland and in Western European 
countries shows that the domestic hard coal mining sector is following, with a certain delay, the 
road to decay that had already been undergone by British, French or German mines. This pro-
cess results from a combination of economic and geological factors: exhaustion of deposits and 
increasing labour costs as a consequence of economic growth. Importantly, coal extraction has 
been decreasing in Poland for several decades at a pace similar to Western Europe, although with 
a 20-30-year delay.

Figure 1. Hard coal extraction in Poland, France and the UK 
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Figure 2. Steam coal extraction, domestic consumption and exports in Poland 
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Source: WiseEuropa’s own calculation based on the Eurostat data

Since the early 90s, the production of steam coal used for the electricity generation in Poland 
dropped by half – from approximately 120 million tonnes in 1990 to approximately 60 million 
tonnes in 2015. There are two reasons for why this drop did not translate into a long-lasting 
supply gap on the domestic market. Firstly, coal export volumes have declined. Secondly, the 
domestic coal consumption has been gradually decreasing. This also includes the last decade and 
the consequences of the implementation of the EU Climate an Energy Package. For example, if 
domestic steam coal consumption in 2011-2016 had remained at an average level from the years 
2006-2010, the shortage of coal on the domestic marked in the same period would have amount-
ed to over 50 million tonnes (the actual net import in the years 2011-2016 amounted to 9 million 
tonnes). Taking into account the necessity of closure of the most unprofitable mines and current 
problems with the operation of the existing ones, a significant gap between domestic steam coal 
extraction and its consumption seems inevitable. Furthermore, without actions that would limit 
the share of coal in the energy mix, this gap will grow in the following years along with further de-
terioration of the mining sector due to an increase in wage pressure and progressive exhaustion of 
the deposits. In the long run, geological limitations will also affect the operation of open-cast lig-
nite mines, including the Bełchatów mine, which will stop operating within the next two decades.

In the face of decreasing feasibility of the domestic energy carrier supply from the existing 
hard coal and lignite mines, there are two possible courses of action that can reduce the do-
mestic energy sector’s dependence on imports. The first one implies maintenance of the cur-
rent model and investments in the new mines. However, considering economic (increasing labour 
costs, capital-intensive investments with uncertain prospects for mining in the following decades, 
ever higher costs of mining damages resulting from the increasing value of infrastructure on the 
ground, negative impact of open-cast mining on agriculture) as well as social obstacles (local 
communities’ resistance), this option carries a high risk of yielding significantly worse results than 
previously assumed. In the perspective of the next 20-30 years, the Lubelskie region will remain 
the only one, where coal extraction could be maintained at significant levels, although even there 
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the socio-economic obstacles may increasingly interfere with new mines as local economic pros-
perity will gradually grow. Moreover, even if the most ambitious investment plans are fulfilled 
and the current energy sector’s development model is maintained, the domestic mining industry 
will only be able to ensure fuel supply that meets less than 60% of national demand, and in the 
realistic scenario – less than 20% (Ecke et al. 2017). It is also important to emphasise that this 
development pathway will require maintaining the existing costly coal subsidies, as well as intro-
ducing new types of support for subsequent investments in this sector (see Siedlecka et al. 2017). 
Furthermore, introduction of new investments in coal mining and coal power plants as a part of 
the development strategy for energy sector will be facing more challenges due to the ever-stricter 
climate targets as well as regulations that establish increasingly ambitious limits for other types 
of pollutants.

Figure 3. Potential RES-based and domestic coal-based electricity generation in comparison 
with electricity demand in Poland in 2050
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While the possibilities for utilising domestic coal are shrinking, the potential and efficiency of the 
large-scale RES development are still increasing. A comparison between the different types of 
renewable sources indicates that in terms of volume of energy produced, wind farms and photo-
voltaics are characterised by the highest potential, as well as the lowest cost in Polish conditions. 
With current technologies, the gradual replacement of the existing generating capacities with 
wind farms and photovoltaic installations supported by flexible combined heat and power plants, 
as well as peaking power plants would allow for the domestic RES to cover over 70% of the elec-
tricity demand in a long-term perspective. This potential is increasing along with development of 
solutions that stabilise the energy system with a high proportion of wind and solar energy, such 
as large-scale energy storage or sector coupling (involving electricity, heating, transport and in-
dustry sectors) deployed in order to efficiently utilise the surplus energy (solutions such as power 
to heat, power to gas, heat storage or synthetic fuel production). These solutions, which may be 
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widespread past 2030, may also allow for a coupling of the renewable and nuclear power sectors 
development, as well as additionally limit the use of fossil fuels by back-up power plants.

If the share of low-emission energy sources in the Polish energy mix is to increase, flexible 
conventional power plants will be gaining importance as they allow to ensure balance between 
demand and supply. Due to the cost-effectiveness, this will create preferential conditions for 
sources characterised by low investment costs, while lower importance will be given to the varia-
ble production costs. Thus, gas installations, especially combined heat and power plants as well as 
peaking power plants, will become more attractive. This may give cause for concern for the energy 
security due to the increasing Polish imports needs. However, a detailed analysis of this issue in-
dicates that it doesn’t nullify the benefits of diversification. Firstly, gas power plants that operate 
as peakers are activated only sporadically, therefore they use a relatively small amount of fuel; in 
the case of combined heat and power plants the maximum efficiency of fuel use is achieved, while 
also addressing the issue of smog in the Polish cities. Secondly, the investments that reduce Polish 
dependency on imports from the East, the most sensitive import direction from the security of 
supply perspective, have been ongoing for years. Recent estimates indicate that even without the 
development of energy storage and other technologies that allow to limit the need for conven-
tional reserves in the electricity sector, the reduction of the coal powered capacities would lead 
to a long-term increase in demand for gas only by approximately 5 billion m3 (Ecke et al., 2017). 
The plans for further development of the import capacity from other directions show that even if 
the increase in natural gas demand accelerates and exceeds the projected numbers, the domestic 
demand for this resource will still be met even if the import route from the East become suspend-
ed. Thirdly, the alternative for a limited increase in the volume of imported gas is a significant 
increase in hard coal imports. In the latter case, avoiding imports from the East can prove to be 
more difficult than in the case of gas as there are no effective tools which would allow to directly 
influence the coal imports at the domestic level. Moreover, recent problems with the hard coal 
supply that occurred before the heating season 2017/2018 indicate that in the cases where the 
import of large volumes of coal becomes necessary, the continuity of supply can be threatened as 
a result of logistical problems of the railway system.
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Figure 4. Natural gas demand and supply in Poland, 2016-2035 
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The changing potential of domestic energy sources is accompanied by a consistently growing 
importance of energy policy’s climate dimension. This phenomenon is permanent: far-reaching 
emission reduction is a deeply internalised priority for Western European countries and also, in-
creasingly, for China and other emerging economies. In the last decade, the numerous attempts 
to block new emission reduction goals at the EU level have all failed1.

A systematic analysis of the assumptions behind the present approach to ensuring Polish en-
ergy security shows that they are outdated. Currently, the basic assumption within the domestic 
energy policy is to maintain a key role of coal, as the safest energy source in the future energy mix. 
Prospects of coal losing its key advantages (relatively low direct costs and sufficient availability 
of domestic resources for the energy sector) as well as an increasing attractiveness of alternative 
options for ensuring the energy security for Poland indicate that restructuring of the domestic en-
ergy sector should be rather sped up than delayed. Taking into account the investment cycle and 
the development stage of different technologies, the following short and mid-term actions should 
be taken: dynamic development of renewable sources, investments in flexible reserve capacities 
and strengthening transnational cooperation. Furthermore, it is necessary to create favourable 
conditions for the long-term implementation of technologies that allow for almost complete elim-
ination of greenhouse gas emissions and reduce Polish energy sector’s dependency on fossil fuels.

1 These issues are described in detail in the report Megatrends: from acceptance to action (Bukowski and Śniegocki 
2017)
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Scheme 3. Old and new considerations determining the desirable changes in the energy mix 
 

Source: WiseEuropa
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Scheme 4. Consequences of abandoning or delaying the energy transition
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4. Between energy 
sovereignty and integration

The EU energy policy aims at the gradual expansion of infrastructural connections and harmo-
nisation of national energy systems’ management mechanisms. As in the case of other areas 
of European integration, this means a partial limitation of member states’ decision-making au-
tonomy. According to the current paradigm of Polish energy policy – expressed inter alia in the 
Energy chapter of the Strategy for Responsible Development – this is a negative phenomenon. 
Establishing supranational regulations threatens the energy sovereignty, which is largely equated 
with energy security, especially in the case of electricity generation.

In other areas of European integration, strengthening cooperation and limiting the discretion 
of the decision-makers at the member state level are in many cases treated by Poland as desirable 
direction of the European policy evolution. This applies in particular to the strengthening of the 
single market or – when it comes to energy – to the solidarity in ensuring security of supply and 
competition on the gas market. In these cases, it is recognized that the protection of domestic 
actors’ interests from unilateral actions of other member states is more important than potential 
benefits of the independent decision-making at the national level. It is therefore worth asking a 
question about the balance of integration costs and benefits also in the case of integration of the 
national energy systems.

Scheme 5. Benefits of maintaining sovereignty vs. deepening energy integration 

Source: WiseEuropa

Energy sovereignty

Benefits of making independent 
decisions at the national level

Avoided costs of independent decision-
making by other member states

Better alignment with the specific 
national circumstances

Stable framework for cross-border 
cooperation

Energy integration



19

New Foundations. The building blocks of energy security

Energy integration may be desirable from the Polish point of view if the benefits obtained from 
establishing stable rules for cross-border cooperation and avoiding the costs of unilateral actions 
of other member states outweigh the cost of losing the ability to make decisions beneficial from 
the national point of view. At present, there is a prevailing assumption that integration costs 
outweigh the benefits. However, once the changes in the development conditions of the national 
energy system presented in the previous chapter are taken into account, this balance shifts signif-
icantly. Firstly, despite the differences in the current structures of the Polish and European energy 
sectors, the future challenges and opportunities for their development are similar. Secondly, the 
energy system restructuring that allows for the long-term maximisation of the share of domes-
tic energy sources translates into the need to integrate a large volume of RES in both Western 
Europe and Poland. This increases the benefits of cross-border cooperation, but also leads to a 
surge in the costs if such integration is neglected and poses a threat of transferring problems that 
prevail in one system to the neighbouring systems. This has been confirmed by problems with 
effective resolution of the loop flows issue at the western border. As the energy transition pro-
gresses, an increase in the importance of harmonisation of the regulations at the distribution grid 
level may also be expected, which may boost the development of distributed generation, but also 
mitigate intra-EU differences in total costs of purchased energy, which are disadvantageous for 
Polish industrial consumers. At the same time, supra-national grid infrastructure management and 
the establishment of the electricity market operating rules will also promote the dissemination of 
know-how and best practices in this area. This is important as the current participation of Polish 
public institutions, private sector and R&D centres in the pan-European exchange of ideas regard-
ing the regulatory and technical challenges posed by the energy transition remains very limited2.

Therefore, there are several reasons for ensuring the energy integration within the European 
Union. However, as the experience of the last decades has shown, this process encounters several 
major barriers that slow down the creation of an internal European energy market. Treaty provi-
sions leave the decision on the level of cooperation regarding the energy sector to member states’ 
discretion. Despite the long-term benefits of the integration, it raises concerns about the transi-
tional period. They are related to technical challenges of integration (e.g. development of effective 
principles for cross-border grid and generation infrastructure management), as well as to the high 
costs of errors and breach of trust between cooperating states (especially in crisis situations). The 
development of transparent and effective operating principles of the European energy system is 
further hindered by the complexity of the ex-ante assessment of the effects of their implementa-
tion – this requires the adoption of common assumptions and methodology. The result is lengthy 
and gradual implementation of solutions that are a compromise between the expected benefits of 
energy integration and the member states’ concerns about its unforeseen costs.

2 For example, Polish partners participate in only one out of twenty-two EU research projects addressing the problems of 
regulation and management of smart power grids and energy storage (BRIDGE, 2017).
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Scheme 6. Challenges of energy integration in Europe 

Source: WiseEuropa
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Technical, legal and political barriers may, but need not necessarily block the process of the 
European energy system’s further integration. Instead of foregoing this route, Poland should focus 
on supporting the development of a legal framework conducive to the exchange of know-how 
and building experience in large-scale power system management, while ensuring the independ-
ence of the European institutions responsible for this area.
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5. Summary

The beginning of the 21st century is a period of rapid 
changes in the energy sector. They occur both at the 
global and national levels. Technological developments, 
environmental problems and long-term economic  
trends make it necessary to broaden the existing 
perception of Poland’s energy security and as  
a consequence to implement the far-reaching  
changes in the national energy policy.

Without conscious and critical reflection on the common, but mostly outdated, convictions about 
the current and future conditions for the national energy sector’s development it will be impos-
sible to undertake systematic actions needed to ensure sustainable energy security for Poland.

Adjustments needed for secure operation of the power system in the changing environment 
require many years of consistent action: investments in new generation capacities and grid in-
frastructure, development of effective regulatory solutions at the national level, and consistency 
in building of a common energy cooperation framework at the EU level. Ad hoc initiatives based 
on the existing paradigm that governs the energy security, imply high risk of significant delay in 
the actual modernisation of the Polish energy sector and of wasting resources that will be avail-
able for this purpose in the following years. Therefore, it is important to build a broad consensus 
around the strategic diagnosis of the actual condition of the Polish power sector and around the 
resulting need for a comprehensive adjustment of current national energy policy.

Considering the challenges for the Polish public policy described in this analysis, we present 
the following recommendations for the decision makers who set the direction for the state’s ac-
tivities in the energy sector:

• designing the energy policy based on a broader definition of the energy security, whilst con-
sidering the resource- and technology-related megatrends,

• initiating deep diversification of the Polish energy sector, which will allow to avoid the high 
costs of delaying or abandoning required changes in the next decades,

• revising approach towards the EU’s energy policy, focusing on deeper integration and estab-
lishing a stable regulatory framework for the European energy cooperation.
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