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Abstract
Development of renewable sources of energy has not only a significant impact on the
power system but also on society. It has the potential to replace the existing conventional sources of energy with never-ending renewable sources, while at the same time empowering the consumers of electricity and leading to the democratization of the power
system. What are the impacts of energy transformation on the society and on the political system, and what are the socio-political impediments for an energy transformation
to take place? Finally, what kind of energy/society relations do we want to achieve as a
result? Tapping into the ongoing policy debate on energy democracy , we try to conceptualize the societal aspects of energy transformation and renewable energy expansion.
Departing from a conceptualization of energy policy that treats society not as the object
but its subject, we put forth five levels of RES influence on society.
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1. Introduction
The modern power system, based largely on conventional sources of energy, faces a number of challenges. Air pollution increases the negative impact on public health,
while greenhouse gas emissions into the atmosphere have an impact on the observed
changes in the global climate. Fossil fuels are also not sustainable in the longer perspective, as even with the discovery of new sources, their global depletion is only a question
of time. Supposedly clean and long-lasting nuclear energy sees increasing costs as illustrated by the ongoing construction at Hinkley Point (BBC News, 2013) in the United
Kingdom, and risks related to reactor safety and resulting from the storage of the nuclear waste are also an important burden.
With all those challenges in mind, it is becoming clear that the energy sector requires a deep structural transformation towards a low-carbon and sustainable system
based to an increasing extent on renewable energy sources (RES). De-carbonization of
the energy sector, however, will be more than just a technical and investment challenge
(Szulecki & Westphal, 2014). The decisive role energy plays in our economies and our
lives and the scope of the changes that need to take place in the energy sector to make it
more sustainable justify calling it energy revolution.
A major difference between the conventional and renewable sources of energy is
the potential of the latter to empower local communities and individual consumers. Due
to their scalability and distributed character, such sources of energy as photovoltaics or
onshore wind allow individuals, cooperatives, small investors or local communities to
invest and benefit from their development. As a result, over the last two decades these
actors gained on importance as power producers in some countries. The move from a
centralized, mostly fossil fuel-based power sector, towards a distributed energy system
that includes a significant number of small and medium power producers, has to visibly
affect the energy sector. A case in point is Denmark, where companies investing in renewables are obliged to involve local communities in their investment, or Germany,
where more than half of power from renewables is generated by farmers and individuals
(Agentur für Erneuerbare Energien, 2014).
Some non-governmental organizations, civil society groups and think-tanks have
coined the term energy democracy either to denote the normative goal of decarbonization and energy transformation or to describe the already existing examples of
decentralized and mostly bottom-up civic energy initiatives (Kunze & Becker, 2014;
Szwed & Maciejewska, 2014: 19). The emphasis in existing definitions of energy democracy is justice, fairness, access to energy and the redistributive aspects of energy production and consumption as well as environmental sustainability.
In this article we try to conceptualize the societal aspects of energy transformation. For this purpose we are countering a technocratic vision of energy policy, in
which the society at large is excluded from even indirect decision making and participation. Instead we are assuming the society s role as subject and sovereign of energy policy. To do that we propose five dimensions determining the level of energy democratization. It is therefore an attempt at operationalizing energy democratization, understanding what it implies on different levels of energy-society interaction. Having established
that conceptual framework, we look at two empirical examples. Germany, which is at the
heart of European energy transformation with its ambitious RES expansion policy and
increasing role of prosumers and communities involved in the energy sector, is compared to Poland, in which the trend towards ever larger generation units continues. Our
framework allows us to describe the changes in the societal aspects of energy policy in
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Germany, while in Poland it helps identify the impediments and obstacles for a wide and
rapid energy transformation.

2. Society – the absent subject of a technocratic energy policy
The energy sector has traditionally been presented as an area reserved for technocrats, in which the role of society and social scientists should be limited to a minimum. Three different variants of this technocratic perspective can be distinguished. In
the first one, which we call polytechnic, the analysis of the power sector concentrates on
keeping the balance between the supply and demand on the energy markets with all the
factors that contribute to this balance: production, consumption, transportation and
storage. The second perspective – economic – focuses on the issues of price and allows
for comparison of the costs of different options of energy production. Finally, the third
perspective concentrates on the issue of energy security which means guaranteeing its
constant deliveries and minimizing the risks of power failure. This last approach can be
defined as securitization (Buzan, Waever & de Wilde, 1998).
None of these perspectives includes the societal aspects of energy. Although the
goal of the polytechnic perspective is to provide electricity to the customers, it excludes
any possibility that would allow them to decide about the structure of the power sector
and its future development. In most Eastern European countries the division between
the power sector and society – also visible in the case of environmental protection
(Jehlička & Smith, 2007) – has been further strengthened by the decades of communist
rule. One of the characteristics of the Soviet method of science was a strict division
between the management of resources or landscape from all the issues that we could
today call political ecology, namely relations between the society and its material and
natural environment (Robbins, 2004). This perspective presents society merely as the
source of demand without taking into consideration the possibility of co-ownership of
the power generation units. Finally, although the goal of the securitization of the energy
industry aims at protecting the society from the risks of energy deficiency, this goal is
mainly achieved as a result of interstate negotiations and geopolitics, and society is presented as a passive object of a policy shaped and executed by the national government.
An example of such a policy could be a decision to resettle thousands of people to build a
lignite open-pit mine in order to increase the share of domestic resources in the energy
generation and thus increase energy security. In this regard, such issues as energy poverty, air pollution or climate change, all of which influence the security of individuals, are
not taken into consideration.
2.1 The functional dimension: Energy governance for the society
How would the perspective on the energy sector change if we looked at it from a societal
point of view? In this section we shall conceptualize energy policy as an element of public policy. Subsequently the main dimensions of its societal impact will be listed and systematized. This theoretical framework will then be used in empirical analysis of Poland
and Germany.
It is, however, first necessary to answer the question about the goal of public policy in general and of energy policy in particular. This necessitates putting society not as
the object, but as the subject of public policy. Such perception is possible when public
policy is understood as the result of (good) governance as defined by James Rosenau.
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According to his definition, public policy is systems of rule, as the purposive activities of
any collectivity, that sustain mechanisms designed to ensure its safety, prosperity, coherence, stability, and continuance Rosenau, 2000: 171). Thus the goal of public policy
is the creation of a common good of the society through an effective, efficient, and reliable set of legitimate institutions and actors engaged in a process of dealing with matter
of public concern Anheier, 2013: 13). This approach is complemented by employing
the notion of sustainable development, which is understood as development that meets
the needs of the present without compromising the ability of future generations to meet
their own needs (United Nations, 1987: 41). Such broader understanding of public policy extends its analysis beyond merely the impact on the current generation and employs
a longer term perspective taking into consideration the wellbeing of the next generations. This is especially important in the case of energy policy, which due to its potential
long-term impacts on the environment and utilization of limited resources can have
negative impact on the ability of future generations to meet their own needs .
As in the other approaches to energy policy, also its functional understanding
pays attention to the aspect of its security. But in this case security is understood in a
much broader way and includes the notion of human security (e.g. Kaldor, 2013), which
encompasses, among others, individual and political security, health, development, human rights and access to clean environment. This makes energy security a much more
multifaceted notion than the one adopted by the polytechnic perspective on the energy
policy (Karaczun, 2013).
This broader understanding of security adds an important element to energy policy. By contributing to climate change, energy policy heavily reliant on fossil fuels may
actually limit energy security in the longer-term, even if it contributes to short-term energy security understood in the narrow sense. Thus the functional perspective on energy
policy links it closely with climate policy. This link is especially clear in the case of renewable sources of energy, which can on one hand increase short-term energy security
of current generations, while on the other be an important element of climate policy
(Palmer & Burtraw, 2013; Manish, Pillai & Banerjee, 2006: 25-36).
2.2 The normative dimension: prosumers and citizens’ energy
Whereas the above elements only take into consideration the functional and material
aspects of energy policy, a governance approach also requires keeping in mind the normative aspects of energy policy which contribute to its legitimacy. Good policy, which
means more than merely an effective one, must be purposefully democratic and inclusive. Only in this way can it countervail increasing the distance between the ruling elites
and society, which unavoidably leads to distrust and loss of legitimacy.
From a social perspective, good energy policy should also engage society, react to
bottom-up stimuli and differentiate the needs of the consumers. By increasing transparency in the decision-making process it should also limit the trend towards technocratization and create the feeling of ownership of the decision-making process. This is not to
say that energy should cease to be a domain of specialists. In every technical field the
competences of engineers and scientists are crucial. What matters is the transparency of
the decision-making process in an area that has a great influence on the common good,
as well as the need to take into account the interests of various groups, which could be
excluded should a technocratic vision dominate over the social aspects.
These requirements could hardly have been fulfilled by the power system based
on conventional or nuclear sources of energy. The extraction of coal or the construction
of a nuclear power plant requires huge upfront investments and – for the sake of effi-
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ciency – mass production of power without taking into consideration the impact of these
investments on the society.
Already in the late 1970s Amory Lovins called this path of development the hard
energy path , as opposed to the soft energy path based on renewable, distributed generation units (Lovins, 1977). Lovins, as well as Alvin Toffler (1980), pointed to the potential of prosumers generating and producing their own energy in the form (heat,
cold or power) and at the scale (individual, local or regional) they found most appropriate to their needs (Lovins, 1977: 38-39; Toffler, 1980: 205). But in the 1970s, when Lovins and Toffler were writing their books, the necessary technology was still lacking. Although distributed heat production in solar panels was already possible, not many options existed to produce power at a cost comparable with the subsidized fossil and nuclear power plants.
The significant cost decrease of renewable sources of energy over the last three
decades made the idea of locally produced and consumed energy a reality in many countries and regions. By bringing demand and supply closer, renewables harbor the potential of not only completely changing the way the power system has been organized, but
also of creating the foundations of a democratic power system. What would that mean in
practice and how can we assess the degree and quality of energy democratization?

3. Societal aspects of an energy system: a systematization
As described above, due to its scalability, only power systems based on renewable
sources of energy can fulfill the criteria of an inclusive energy policy, which satisfies the
needs of the current generations without hindering future generations from satisfying
their own needs. But this does not mean that any power system based on renewables is
an example of a good energy policy. Below we define five elements, which allow us to
assess the impact of a renewables-based power system on the society:






Spatial organization of the power system
Governance of the renewables-based power system
Political economy of renewable energy
Political ecology of renewable energy
Broadly understood energy security

Spatial organization of the power system defines to what degree the system of power
production is decentralized and linked with consumption. This can be assessed quantitatively by comparing the absolute number of installations and their average size with the
number of installations and their size in the past or in different countries/regions. The
smaller the average size of the installations, the higher the probability of direct involvement of the local communities or individual citizens in the decision-making process that
led to the particular investment. This equivalence between the distributed power system and its democratic character is highly probable, but never certain. Therefore the
following four determinants also need to be assessed.
The governance structure of the power system concerns the institutional, political and administrative organization of the renewable energy sector. The main questions
that need to be asked to understand this determinant are: Who manages the power system and sets long-term development paths for renewable sources of energy? What are
the main criteria in determining these development paths and whose interests are primarily taken into consideration? Also the questions about ownership understood broad-
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ly as the ownership of installations used for power production or distribution but also
participation in the decision-making process, which leads to the investment, need to be
clarified under the governance aspect. In this way the social legitimization of renewable
energy policy can be assessed.
Political economy of renewables-based energy systems concerns especially the
benefits and costs resulting from the development of renewable energies. This concerns
the main goals of public policy, such as ensuring the welfare and cohesion of society. It
must however be pointed out that this factor is not necessarily about the equal distribution of costs and benefits but about their allocation in a way that is perceived as just and
fair. Especially the assessment of the distributional effects of the support mechanisms
for renewable energies belongs to this category, but also the visual impact of some renewable energy installations, especially in the case of wind energy, need to be taken into
consideration. Furthermore, the often ignored potential of local job creation resulting
from RES development and impact of the new investment on the budgets of the local
communities are included in this category.
Political ecology of renewable sources of energy concerns the changes in the way
society influences biosphere around it by replacing conventional through renewable
sources of energy. This category includes on one hand the relationship between the society and its surrounding environment at the local level, while on the other hand renewables contribution to the fight against climate change and air pollution. Similarly to democracy in the traditional sense of its meaning, also in the case of the energy system,
someone s choices shouldn t limit someone else s right to clean air and future generation s right to live on a hospitable planet. Therefore the impact of the power system on
the environment is one of the most important measurements of how democratic the energy system is.
Finally, democratic power system has to take into consideration aspects that belong
to the broad understanding of energy security. Overall energy security must be assessed at
four different levels: national, regional, local and individual (Wiśniewski, 2011). In the traditional understanding of energy security the first, national level is given the most attention to
by considering numerous hard elements, such as the impact of RES development on a
country s balance of trade in energy resources or degree of energy dependency on foreign
energy imports. Frequently the other three levels are treated as subordinate, even though
many other, soft elements, such as health, stability of energy deliveries or energy poverty,
have a direct impact on societies standard of life. By not consuming finite, conventional
sources of energy, renewables contribute not only to an increase of energy security at the
local level, but also to the energy security of future generations.

4. Societal aspects of energy transformation in Germany
Although the term Energiewende has been increasingly often used in the recent
years to describe the German transition towards renewable sources of energy, the idea
of replacing nuclear and fossil fuel power plants by distributed, alternative sources of
energy goes back to the anti-nuclear protests of the 1970s and the 1980s. German distrust towards nuclear energy and successful experiences with wind energy in neighboring Denmark led to the rise of the idea of citizens energy: power could be produced and
consumed locally by the farmers and cooperatives.
With the adoption of the Feed-in Law (Stromeinspeisungsgesetz) in December
1990 the powerful, regional energy companies were obliged to purchase electricity from
local producers and pay them 90% of their average power price (Bechberger, Mez &
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Sohre, 2008: 16). This was a major change, which benefitted mainly wind energy. But
this mechanism did not take into consideration different costs of different kinds of renewables and their future development potential.
The support mechanism for renewable energies was significantly improved in the
Renewable Energy Act (EEG) adopted in 2000 which included differentiated tariffs for
different sources of energy (EEG, 2012). The main goal of this change was to create conditions that would allow for renewables replace nuclear energy after the phase out of
this source of power had been decided earlier that same year (BMU, 2000). Although in
2010 the lifespan of the nuclear energy was extended beyond 2022 by the center-right
government of Chancellor Merkel, the catastrophe in Fukushima in March 2011 led the
return to the initial plan of nuclear phase out by 2022.
The removal of 8.4 GW of nuclear energy from the power network in 2011 (Morris & Pehnt 2012) led to a temporary increase in the CO2 emissions from the power sector in the following years. At the same time a rapid increase in the installed capacity of
photovoltaic – by 22 GW in the period 2010-2012 (Quaschning, 2015) – led to an increase in the costs of financing renewable energy development in Germany. However,
for both factors the year 2014 was decisive: the renewables surcharge (Umlage) decreased from 6.23 eurocent per kilowatt-hour in 2014 to 6.17 eurocent in 2015. Also
the share of energy coming from coal decreased significantly and the share of net power
coming from renewables exceeded for the first time 30% (Burger, 2015).
At the same time, despite switching off nuclear power plants, Germany became
the major power exporter in the EU: Its net exports increased from 3.8 TWh in 2011 to
34 TWh in 2014. That was more than 6.5% of the total the country s net power generation (Burger, 2012).
Spatial organization of the power system
Despite the increasing popularity of the idea of a power system based on distributed
installations owned by the local communities and farmers and the existence of support
mechanism for renewables since the early 1990s, the concentration of the power sector
in Germany increased steadily until 2002, when over 85% of the power generation was
coming from five biggest companies (Grashof, 2014:6). Between 2002 and 2014, however, installed capacity of the wind power plants tripled and amounted to 36 GW, whereas
the capacity of photovoltaics, in the early 2000s almost non-existent, exceeded 38 GW.
In mid-2010s both sources of energy combined contributed over 16% of electricity produced in Germany in 2014. In addition to these two sources of energy, bioenergy, mainly
biogas power plants, produced further 10% of electricity (Burger, 2015).
Decreasing costs and stable support for these three sources of energy allowed for an
increased participation of local communities and individual citizens in the power sector.
Investments in wind energy and biogas power plants are, due to much higher costs, conducted mainly by cooperatives, whereas photovoltaic installations are installed predominantly by individual home owners. Overall, in October 2013 more than 34 GW of installed capacity of renewable sources were owned either directly by individual investors
or indirectly through participation in investment funds or cooperatives (Renews
Kompakt, 2014).
The main reason for this distributed character of the new investments was the
design of the support mechanism. Since the adoption of the Renewable Energy Law
(EEG) in 2000 the height of the feed-in tariffs depended on the size of the installation:
the smaller the installation, the higher the level of support. )n the EEG s Novelization
from August 2014 the feed-in tariffs for installations exceeding 10 MW were over 30%
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lower than for the installations below 10 kW. In addition, owners of the latter were not
obliged to pay part of the Umlage, which became the new obligation for the bigger units
(EEG, 2014).
This clear preference for smaller installations led to a trend towards further decentralization. The average size of the PV plants installed until 2013 was 25 kW (BSWSolar, 2014). In the first four months after the entry into force of the EEG novelization
the average size of new installations decreased to 19.7 kW and more than 87% of these
installations were smaller than kW (Bundesnetzagentur, 2014). With over 1.5 mln PV
units installed in Germany by the end of 2014, an increasing number of Germans are involved in power production. Due to the significant difference between the price of electricity purchased from the grid (around 28 eurocent/kWh) and the price an investor receives
for her or his electricity fed into the grid (12 eurocent/kWh), attempts are made to increase the share of electricity from own installations by installing batteries and increasing
power consumption to those times of the day when the electricity is produced by the
prosumers. Also, since over 70% of the installations are connected to low-voltage electricity network, it is mainly consumed by the local community (IEEE Spectrum, 2013).
However, the democratization of the power sector also creates the important
problem that has to be dealt with by German authorities and operators of the electricity
grid. The sparsely populated regions of Eastern and Northern Germany, with little energy-intensive industry, are also the regions with excellent wind conditions. This has led to
a strong development of wind energy especially in the coastal regions of northernmost
Schleswig Holstein. At the same time energy demand is mainly concentrated in the West
and Southwestern regions of Germany. As a result it is necessary to build new electricity
lines. However, the construction of the new power infrastructure progresses at a very
slow pace, mainly due to the local opposition (Puka & Szulecki, 2014b).
The governance structure of the German renewable energy sector
For a long time German energy policy was strongly influenced by the four biggest energy
companies: RWE, E.ON, Vattenfall and EnBW. Especially close were the connections between the biggest energy company RWE and the CDU/CSU party (Metz & Osnowski,
1996). The more surprising may seem that the Stromeinspeisungsgesetz, which introduced feed-in tariffs for renewables in 1991, was adopted exactly at the time when the
CDU/CSU formed the government. However it seems that the potential of this support
mechanism to empower new actors in the power sector was greatly underestimated by
the incumbent energy companies (Bechberger, Mez & Sohre 2008).
But the major blow for the established energy companies was the aforementioned decision from 2000 of the SPD/Green government to phase out nuclear energy in
Germany over the subsequent two decades. Although the decision took the form of an
agreement between the government and the energy companies, it was clear that a decision to switch off all nuclear power plants in Germany was only a matter of time, with or
without the consent of the energy companies. At the same time energy companies hoped
that the decision to phase out nuclear energy would be reversed as soon as the CDU/CSU
came to power again (Wen Wählen, 2005).
Indeed, in October 2010 the German Parliament decided to extend the life time of
the nuclear power plants by on average 12 years. At the same time it was also decided
that by 2050 at least 80% of German power would come from renewable sources of energy (Bundestag, 2010). However, less than six months later the catastrophe in the nuclear power plant Fukushima Daiichi led the government and the majority of German
MPs to return to the initial plans of phasing out nuclear power plants by the end of 2022.
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A respective law was adopted by the majority of 513 to 79 in July 2011 (Bundestag, 2011).
This decision was adopted despite a strong opposition of the main energy companies and
meant a significant change in the governance of the energy policy in Germany.
At the same time a number of new actors began to influence German energy policy. Companies and investors in renewables organized themselves in associations representing different kinds of renewables: i.e. BWE for wind energy, BSW for solar energy,
BBE for bioenergy. Also energy cooperatives are represented by a separate representation of the German Association of Cooperatives (DGRV).
By producing their own electricity also millions of German citizens changed their
roles from objects to subjects of the energy policy. Their empowerment resulted not only from the introduction of a mechanism which allowed them to sell their own electricity
to the grid, but also from the technological developments in the area of power storage
that enables them to become more independent from the intermittency of renewable
sources of energy.
A relatively new trend is for the communes to take over the local electricity grid,
which allows them to consume their own electricity produced in the nearby wind farms
or biogas power plants. The decision to invest in the power grid results often from difficult relations with the previous operator of the grid and willingness to decide about
where the energy consumed locally is coming from (Grüne, 2012; HNA, 2012). The latter
argument played an important role in the campaign preceding the referendum in Hamburg concerning the remunicipalization of the power grid. In January 2014, only four
months after the majority of (amburg s citizens decided in favor of purchasing the electricity grid from Vattenfall (Statistisches Amt, 2013), a respective agreement between
the energy company and the city was reached (NDR, 2014).
Overall a clear trend from the governance perspective on the German energy
transition was the decreasing role of the four big energy companies and empowerment
of German citizens, who either as prosumers or members of energy cooperatives became more the subjects than the objects of the energy policy. This change of roles has
been expressed by the much more active participation in the decision-making process
either through membership in the respective renewable energy association or in a referendum concerning local energy policy. The trend towards re-communalization of the
electricity grid is an important instrument that transfers the competences in deciding
about the local or regional energy policy from energy companies back to the citizens.
Political economy of the German energy transition
The changes in the German power sector described above have had an important impact
on the distribution of costs and benefits between different actors. The major losers of
the move from centralized to distributed power sector were the big energy companies.
Their losses came from two directions. On the one hand in less than a decade they had to
or will have to switch off their nuclear power plants, which in the past provided them
with significant proceeds (Deutsche Welle, 2011). On the other hand, the priority access
of electricity from renewables to the electricity grid and significant increase of electricity
from photovoltaic installations especially during the mid-day peak hours, led to a decrease in the electricity prices at the stock exchange (IWR, 2015) and significant losses
for the energy companies. Due to the writing-off of a number of gas and coal-fired power
plants, in
RWE registered the worst financial result in its history: € . bln loss
(Handelsblatt, 2014). Because of the difficult market situation in December 2014 E.On
announced a completely new energy strategy which included the sale of its conventional
power generation assets and focus on renewables, distribution networks and customer
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solutions (Enerdata, 2014). At the same time lower energy prices at the stock exchange
benefit large power consumers, who – due to the preferential treatment of the German
government – are also exempted from paying the full renewables surcharge.
German energy transformation comes at a cost, which is clearly visible on every
electricity bill: the aforementioned renewables surcharge is added to every kilowatt
hour paid by the final consumers, except for a number of large companies which – according to the government – may lose their international competitiveness due to higher
energy prices. Until 2014 the surcharge increased annually, to fall for the first time in
. Still, with the total cost of over €
bln. in 2014, the development of renewables
was one of the most expensive investments in German history and paid mainly by final
consumers and small and medium companies. These high costs are mainly due to the too
high feed-in tariffs for photovoltaics in the past. Although the tariffs were decreased by
over 75% between 2009 and 2014, those who invested in PV installations before this
decline will benefit from the high tariffs until the late 2020s.
They, as well as hundred thousands of those who invested in renewables afterwards, belong to the beneficiaries of the energy transition in Germany. Although the
additional income from selling one s own electricity is relatively small, especially in the
case of the newer, smaller installations, the main benefit results from savings on the
costs of electricity purchased from the grid.
At the same time, however, it must be pointed out that not all German citizens can
benefit from becoming prosumers. Excluded are those who rent an apartment (i.e. more
than a half of Germans) or are not able to afford the investment in renewable energy
installation. Still, by paying the renewables surcharge they contribute to sharing the
costs for the development of renewable sources of energy.
However, there are also certain benefits which are shared by all German citizens.
Stable support mechanisms for renewables led to the creation of a new branch of industry in Germany which in 2013 employed 371,400 people (Urlich & Lehr, 2014). More
than a third of them produced installations for exports and thus contributed to improving Germany s balance of trade (BMWi, 2014). Although the number of jobs fell in the
recent years due to increased imports of cheaper solar installations from China and lower installed capacity, the PV panels are installed and managed by German medium and
small companies and a number of new opportunities are created in the area of power
management, IT and power storage.
Political ecology of the German energy transition
Over the last three decades there were two main goals of renewables development: replacement of the existing nuclear power plants and reduction of the CO2 emissions from
the energy sector. At different times these two priorities were given different weight.
The extension of the lifetime of nuclear power plants and the decision to increase the
share of energy from renewables to 80% by 2050, agreed in October 2010, was aimed at
reducing German CO2 emissions. But after the catastrophe in Fukushima-Daiichi nuclear
power plant in March 2011, ensuring that a similar accident cannot happen in Germany
was the main priority of German energy policy.
As mentioned earlier, removal of more than a third of the installed nuclear capacity in 2011 led to a higher utilization of the coal-fired power plants. In addition, the low
prices of the CO2 emissions and the costs of ramping the coal-fired power plants up and
down led to a temporary increase in the CO2 emissions from the power sector. As a result the overall CO2 emissions from the German power sector increased from 292 mln
tons in 2009 to 317 mln tons in 2013 (Statista, 2015).
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However, an increasing production from renewables in 2014 and ramping down
of coal-fired power plants due to power oversupply led to a decrease in power production from hard coal power plants by 10.4% and lignite power plants by 2.9%. Also the
amount of power from much less environmentally harmful gas-fired power plants fell by
15.7% (Burger 2015). As a result German CO2 emissions from the power sector decreased in 2014 by over 5% and were the lowest since the reunification – except for
2009, the year of the economic crisis (Agora Energiewende, 2015).
Despite this decrease, it will still be very difficult for Germany to achieve its target
of reducing CO2 emissions by 40% by 2020 compared to 1990. Therefore in early December 2014 German government adopted Climate Protection Action Program 2020
according to which further development of renewables and targeted switching off of
coal-fired power plants should reduce emissions from the power sector by at least 22
mln tons annually (Die Welt, 2014).
By phasing out nuclear energy by 2022 and a gradual replacement of fossil fuels,
the German power system is becoming more sustainable and its impact on the environment is decreasing. However it must be admitted that this progress is rather slow and
more action is needed to implement the ambitious plans of the German government.
Broadly defined energy security
As mentioned earlier, the main difference between the traditional and the broader understanding of energy security is giving more attention to the impact of the energy system on individuals and local communities in the definition of the latter. Although any
events that may threaten national energy security would sooner or later have an impact
on the energy security of an individual consumer, often the security of an individual is
threatened even if at the national level energy security is not under imminent threat.
The German energy transition has had mostly a positive impact on the broadly
understood energy security of individual consumers. One of the major fears that did not
come true was that of increasing blackouts resulting from an increased reliability on
variable renewables such as wind and solar energy (Institute for Energy Research,
2013). As it turned out, the German power sector has become much more stable and the
combined time of power outages longer than 3 minutes has decrease from over 21
minutes a year in 2006 to over 15 minutes in 2013. In this regard the German and Danish power grids belong to the most stable in Europe (Energy Transition, 2014).
At the same time, however, the development of renewables has also led to some
issues affecting neighboring countries, e.g. Poland. The lack of strong connections between
Northern and Southern Germany leads to the situation in which electricity flows through
neighboring countries and thus clogs the power network (Puka & Szulecki, 2014a). Indeed
the reduced predictability of the renewables-based power system creates new challenges
such as providing the necessary back-up capacity that may be switched on in a matter of
seconds, an issue that led to the creation of new power services (Bloomberg, 2014). Despite these challenges, the replacement of a centralized power system by a distributed one
may reduce the probability of long-term, major blackouts, which so far have been caused
by a large coal or nuclear power plants being switched of due to an accident or for safety
issues (Fairley, 2014). It is difficult to imagine a situation in which thousands of wind turbines and millions of PV panels stop producing power all at once.
An area, in which broadly understood energy security may be negatively affected,
is the increased cost of power for the final consumers resulting from adding renewable
energy surcharge to the price of electricity. Taking into consideration the average power
consumption of a German household at 4,000 kWh, the cost of renewables development

Szulecki, Ancygier & Szwed: Energy Democratization?

12

amounts to around € 20 per month. Although this constitutes around 0.10% of the average income of a German household, it may still negatively affect financial security of
some families. Therefore further efforts to spread the costs more evenly by reducing the
number of enterprises exempted from paying the renewables surcharge, as well as actions promoting and encouraging energy efficiency, are necessary to limit the negative
impact of energy transition on the broadly understood energy security.
The energy transition in Germany has had a positive impact on the energy security
in its traditional, narrow understanding. The main imported sources of energy used in the
power sector in Germany are hard coal and natural gas. Share of both sources of energy
decreased significantly between 2012 and 2014: by 30% in the case of natural gas and 6%
in the case of hard coal. At the same time, however, in its transition towards renewables
Germany has become dependent on a number of valuable resources described as rare
earths . These are, among others, needed for some types of wind turbines. At the same
time increasing efficiency of rare earths utilization and the possibilities offered by recycling have the potential to significantly limit this dependency (Öko-Institut e.V., 2011).
Finally, as mentioned in the definition of broadly understood energy security, it
also includes health and the security of supply of future generations. In both cases German energy policy has had a positive impact. By reducing the consumption of fossil fuels
and decreasing the probability of a nuclear accident, the move towards a renewablesbased power system is having a positive impact on the welfare of the future generations.
At the same time, however, it must be kept in mind that the environmental damage, especially in the form of climate change and air pollution has already been done and until
the full transition towards renewables-based power system Germany remains the largest emitter of the CO2 emissions in the EU.
Overall, the German energy transition has a positive impact on the citizen s participation
in shaping energy policy. Instead of being merely object of the policy, they started to
shape and influence it by producing their own energy and sometimes even managing
their own electricity grid. The idea of prosumers mentioned over 30 years ago by Alvin
Toffler and Amory Lovins has been introduced in Germany with millions of citizens becoming directly or indirectly active in supplying energy thus breaking the monopoly of
the big four energy producers.
At the same time there are still numerous challenges ahead. Fairer distribution of
costs and benefits is of great importance to keep the high level of acceptance for energy
transition. Development of the grid is necessary to transport clean energy from the
North of German to the major consumption centers in the Southwest without having
negative impacts on the power grid of the neighboring countries. Finally, with over 9
tons of CO2 emissions per capita, Germany has still a long way to go before it achieves
levels that would help us avoid dangerous climate change.

5. Impediments of de-carbonization in Poland: a societal perspective
The reasons for the renewables development in Poland are very different from in Germany. With no strong opposition towards nuclear energy, the decisive factor which led
to search for alternative sources of energy in Germany was lacking in Poland. Also the
perception of the threat of climate change in Poland is slightly different from in Germany: according to a survey conducted in eight countries, 22% of Poles considered climate
change as definitely not or probably not a severe threat to mankind: the highest level
for all the participating countries (Global Challenges Foundation, 2014). Therefore, differently from in Germany, in Poland until relatively recently there was no strong bot-
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tom-up movement promoting development of renewables (Karaczun & Szpor, 2013).
For their part, representatives of the government repeatedly underlined that renewables development is necessary due to Poland s membership in the EU, and not for the
sake of environmental protection (WNP, 2013).
At the same time the strong position of the state-owned energy companies in
shaping Poland s energy policy has led to a situation in which support mechanisms for
renewables have been designed in a way which would not create additional competition
for the four biggest energy companies. This has a negative impact on the prospects of
democratization of the power system in Poland.
Spatial organization of the power system
Although the current picture of the Polish and German power sectors is very different,
from the perspective of the spatial organization of the power system both countries have
many similarities. In both Germany and Poland the power system was concentrated
around big hard coal or lignite power plants, such as Bełchatów, Niederaußem or Jänschwalde. In addition, in Germany already in the 1950s the government embarked on
an ambitious nuclear power program, which led to the construction of 26 nuclear power
plants in the subsequent three decades. Therefore in both countries a strong centralization of the power system could have been observed in the past. But whereas, as mentioned in the previous section, the situation in Germany has changed significantly, in
Poland also the development of renewable sources of energy is done in a way which discourages decentralization of the power sector.
Differently from Germany, in 2005 Poland introduced a support mechanism based
on quotas that energy companies had to fulfill. If they produced less energy from renewable sources than required by state legislation, they either had to purchase so called Green
Certificates from producers of green electricity, or pay a replacement fee. The major issue
with this mechanism was equal treatment of all sources of energy without taking into consideration their environmental impact or development potential. The energy coming from
biomass co-fired in old coal-fired power plants and decades-old large hydro-power plants
was rewarded in the same way as wind and solar energy. Since there was no differentiation depending on the source of energy and the size of the production unit, smaller installations, such as PV plants or wind energy had no or little chance to develop.
Another problem concerns the Polish electricity grid, which is much less developed than the German power network. Whereas the density of the grid in Germany is
around 100 km per 1000 km2, in Poland it is only 41 km. The bad state of the electricity
grid and lack of strategic high-voltage power lines is often referred to as the main barriers for the development of distributed sources of energy. At the same time, however,
distributed sources of energy can increase the energy security in some remote locations
of Eastern Poland, where large power plants are lacking, and transport losses, due to
long distances, are high (WNP, 2014).
Despite the issues with the support mechanism and weak electricity grid, initially
renewable sources of energy developed in a dynamic way. Only in 2013 almost 900 MW
of wind energy were installed in Poland. Total installed capacity by the end of that year
reached 3,390 MW (EWEA, 2014). However, legislative insecurity and difficult access to
the grid led to a significant reduction in the number of the new installations: in 2014 the
new installed capacity in Poland increased by only 444 MW – less than half the amount
from the previous year (EWEA, 2015). Although by 2012 the share of power from renewable sources in the energy consumption increased to 9.6%, over 55% of this energy came
from biomass co-firing and further 14% from large hydro-power plants (GUS 2013: 61). In
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September 2014 there were only 72 PV plants in Poland, compared to 1.5 mln in Germany,
and 902 wind turbines compared with almost 25,000 in Germany (GUS, 2015).
Some legislative changes planned in the recent draft of the Renewable Energy Act
may slightly improve the situation of prosumers in Poland. According to it, investors in
small installations will receive the equivalent of the average power price at the stock
exchange Wysokie Napięcie, 2014). This is much less than larger investors, who can
also benefit from the sale of the green certificates. But increasing energy prices may encourage some consumers to produce electricity mostly for their own consumption.
The Governance Structure of the Polish renewable energy sector
A number of actors play an important role in shaping Polish renewable energy policy. In
the early 2000s the Ministry of Environment was instrumental in setting ambitious renewable energy targets for 2010 and 2020 (Ministerstwo Środowiska, 2000), however
due to the opposition of the Ministry of Economy the instruments necessary to achieve
these targets have never been implemented. Differences of opinion between the Minister
of Environment, Maciej Nowicki, who called biomass co-firing technological and economic nonsense , and Prime Minister Donald Tusk, led to Nowicki s resignation and ultimate transfer of competences to deal with renewable energy policy to the Ministry of
Economy (Ancygier, 2013: 198-199).
In March 2012 a special Renewable Energy Department was created in the Ministry
of Economy to deal with the implementation of the European renewable energy legislation
in Poland. Already five months later a draft of a renewable energy law, which included the
proposal to introduce feed-in tariffs for smaller installations and significantly reduce and
ultimately completely abolish support for hydro-power plants and biomass co-firing, was
presented by the Director of the Department (Ministerstwo Gospodarki, 2012). A year later,
however, a completely new version of the draft of the renewable energy law was presented,
without feed-in tariffs and with continuation of support for biomass co-firing and large hydro-power plants, even if at a lower level (Ministerstwo Gospodarki, 2013).
The opposition against limiting support for biomass co-firing came mainly from
the Ministry of Treasure, which manages the state-owned energy companies: the Polish
Energy Group (PGE S.A.), Tauron Polish Energy (Tauron), ENEA and ENERGA. (Portal
Zielonej Energii, 2012). As pointed out by Grzegorz Wiśniewski, in the apparent lack of
other major market players, national energy companies are becoming the key recipient
of energy policy and influential lobbies, linked to the energy companies, blend with the
public administration. Steering the course of policy and regulation year after year, they
keep drawing Poland away from an energy breakthrough and make even the evolutionary changes difficult. It seems that it is not the energy companies who implement the
state s energy policy, but rather conversely – the state pursues the interests of the companies Wiśniewski, 2013).
The political economy of the Polish renewable energy policy

The design of the support mechanism for renewables in Poland determines the main
winners and losers of the energy transition in Poland. Since, as mentioned earlier, big
energy companies receive green certificates for energy produced in their decades old
hydro-power plants and for burning biomass in coal-fired power plants, they belong to
the main beneficiaries of the support mechanism. Only in 2012 all big energy companies
received certificates worth € 423 mln for biomass co-firing. Further, over € 100 mln
were received for the energy produced in the hydro-power plants (URE 2014). Decrease
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in the price of the green certificates and conflict with the National Energy Agency (URE),
which declined to issue certificates for energy produced from biomass which doesn t
fulfill the sustainability criteria, led to a significant decrease in the amount of energy
produced from biomass co-firing in 2013 and 2014.
To some degree also large, mostly foreign investors in renewables benefitted from
the instable, but relatively high support for renewable sources of energy, especially onshore wind. In 2012 the combined profit from selling electricity and green certificates was
11.3 eurocent for each kilowatt-hour produced. In the case of Germany, the initial level of
feed-in tariffs was below 9 eurocent in the same year (EEG, 2012). However the increasing
legal instability led some of them, i.e. Dong Energy or Iberdrola, to sell their investments
to the big energy companies and withdraw from Poland (Rynek Infrastruktury, 2013).
The costs of renewables development in Poland – just like in Germany – have
been paid by the final consumers of energy. Due to the slower development of renewables in Poland and support for the cheapest or already fully amortized sources of energy,
the costs of the support were much lower: around 0.7 eurocent per kWh (Gazeta Prawna
2011) – a ninth of the cost paid by the German consumer. Differently from in Germany,
however, almost all of the money went to either big energy companies or large, foreign
investors. Due to the complicated support mechanism, discrimination against prosumers
and lack of any preferences for cooperatives, private, smaller investors have not been
able to benefit from renewables development so far.
At the same time there is strong willingness to invest in renewables at the local
level. According to a survey conducted among local authorities, for 69% of them investment in renewables means chance for development whereas for % renewables are
associated with the investment in the future . Furthermore for % of local authorities
investment in green energy is beneficial for commune s budget. Still, % of them consider renewables as insignificant addition for the commune s economy Ancygier & Szulecki, 2014). Such perception may result from the fact that investments are usually made
by companies, not – like in Germany – the communities themselves. The former pay 2%
real estate tax on only the less valuable parts of the wind turbine, namely the foundation
and the tower, but not the wind turbine itself. This leads to much lower proceeds, than
initially expected.
The legal insecurity and declarations of representatives of the Polish government
indicating that Poland will not promote renewables if there will be no pressure from the
European level (WNP, 2013) discouraged investors from investing in the production
facilities in Poland. Therefore most of the wind turbines and PV panels come from imports. As a result the major benefit from renewables development in the form of job creation has largely been missed in Poland.
The political ecology of the Polish renewable energy policy
An attempt to increase the share of renewables in the power system at the lowest possible
cost led to development of sources of energy, whose impact on the CO2 emissions reduction
was often doubtful. The increased share of energy coming from biomass co-firing led to a
situation in which most of the biomass had to be imported. According to the estimates of the
Ministry of Economy from 2012, in 2011 Poland imported 1.7 mln tons of biomass from
over 50 different countries (Ministerstwo Gospodarki, 2012b). In some cases this biomass
was imported from Siberia, Asia or Africa only to be burnt with low efficiency – burning biomass in installations which are not adequately prepared leads to their abrasion, therefore
biomass is mostly burnt in the older, less efficient power plants (Forbes, 2012).
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The Polish power industry does not only belong to the most CO2-intensive – second only to Estonia – but the speed of improvement is also one of the slowest in the EU.
Overall, between 2005 and 2011 emissions per kWh of power generated in Poland decreased by 4.7%. The average decrease in the CO2 emissions per unit of electricity in the
EU-27 in the same period was 9.1% (IEA, 2013:110).
Broadly defined energy security
Despite security being one of the priorities of Polish energy policy, Polish renewable
energy policy did not significantly contribute to increasing the security of energy consumers either in the narrow, or in the broader sense. By contributing to a significant
import of biomass, which was only in
worth almost € 200 mln (Ministerstwo Gospodarki, 2012b: 26), Polish renewable energy policy increased Poland s energy dependency. The lack of long-term development goals for renewables discouraged investors
from developing production capacity and thus create new jobs. Thus the potential to
increase the economic security of Polish citizens has not been utilized. Finally, the slow
development of renewables and continued reliance on fossil fuels – increasingly coming
from imports – had a damaging impact on the prospects of future generations to rely on
fossil fuels in their transition towards low-carbon economy.

6. Conclusions
Polish and German governments took very different paths is their development of renewable sources of energy. Whereas in Germany the monopoly of the big energy companies was significantly reduced and some of them; i.e. E.ON, are changing their profiles
to support the process of democratization of the power sector, in Poland energy policy
was used to strengthen the dominance of the state-owned energy groups to the detriment of individuals and local communities.
But both countries are also facing important challenges on the development paths
chosen. In Germany an increasing share of renewables led to a significant price decrease
at the stock exchange which limits the profitability of conventional sources of energy. This
leads energy companies to close some of them, which may lead to power shortages when,
due to atmospheric conditions, the power demand will not be covered by the changeable
renewable sources of energy. A solution to this, and some other problems, i.e. the aforementioned issue of loop flows (Puka & Szulecki, 2014a), is the development of the power
grid and new technologies of power storage. Also the introduction of incentives that
would increase the flexibility of the biomass power plants could increase the stability of
the electricity grid.
For Poland the centralization of the power sector and continued strong reliance
on the fossil fuels brings with itself numerous political and environmental issues. With
the popularity of the renewables and the willingness to have a stronger impact on the
energy policy at the local level increasing, current energy policy is facing a strong democratic deficit. At the same time, with the adoption of the ambitious climate targets for
2030, the Polish power sector will have to modernize and invest in low-carbon energy
alternatives. With the delays and high costs of nuclear energy, which the Polish government presented in the past as Poland s way of reducing CO2 emissions, renewables –
with all their challenges – offer the only viable option.
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