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economies varies in the different member states. Poland, with an economy based on coal and a
particular emphasis on the demands of energy security, appears to be especially sluggish in this
respect, despite external and internal pressure from diverse stakeholders expecting particular
decisions. The subject literature to date has analysed the structural — economic, political and
historical-cultural — difficulties of phasing out coal. This article gives further attention to the
causes by analysing the temporality of energy policy, a rarely analysed subject in the literature. It
examines various temporal structures in functional systems, questioning how politics, science,
economics and social movements designate the future horizons, which concepts of time influence
their observations of the environments and how they affect the relationships of expectations and
decisions. The discordance of temporal structures generates sources of uncertainty and induces an
autoimmunological reaction of the system.

1. Introduction

Poland is a coal-based economy. The share of this raw material (black and brown coal) in the production of electric energy remains
at a level of 70% (PSE, 2020). Despite the growing support for energy transition in opinion polls (Eurobarometr 2019; CBOS, 2018),
successive governments have questioned the direction of this transition, opposing the ambitious plans of European climate policy,
which aims to achieve climate neutrality by 2050. Poland’s lack of a clear energy policy is one of the most common charges made by
various stakeholders against the country’s authorities. Despite the financial and institutional support offered by the European Com-
mission for fair transition based on a socialised restructuring process, this process is a slow one, based rather on regional government
and local initiatives than planned, long-term government actions.

Various reasons are cited for Poland’s resistance to abandoning coal. Historical factors result from the country’s political trans-
formation and a long-lasting struggle with the technological and economic backwardness of the communist era (Henning, 2019) and
bad experiences with the restructuring of past years (Zientara, 2009). There are also structural factors: the dysfunctional links between
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the main energy companies and the state (Gadowska, 2002), the strength of miners’ trade unions (Brauers & Oei, 2020; Zientara,
2009), imposing their group interest on the rest of society, an influential coal lobby, and vertical consolidation in the energy sector
(energy production and distribution). The phase-out of coal and resultant major political-economic transformation leads to fears about
unemployment in coal regions, pauperisation of society, but also dependence on external suppliers. Particularly highlighted here is the
risk of transactions with Russia, which treats export of raw materials as a tool of foreign policy and expansion of its sphere of influence
(Larsson, 2006; Lough, 2011). On the other hand, Poland’s failure to provide a specific timeline for coal phase-out, and declaration in
its last energy strategy document' that the basis of security is optimum exploitation of its own resources, including coal, raises concerns
among companies about competitiveness on European markets (e.g. in the case of introduction of additional fees for use of coal for
their production).

In addition to these multidimensional factors determining the mechanism of guaranteeing energy security and protection of the
existing interests and creation of “lock-ins” into coal dependence (Brauers, Oei 2020), we would like to address an additional
dimension - that of time. Recent years have seen an increased emphasis and reflections on the temporal dimension of energy policies,
engaging the concept of future visions (Delina & Sovacool, 2018; Marquardt & Delina, 2019; Sovacool, 2019; Sovacool et al., 2020;
Osicka et al., 2020; Skjgsvold & Ryghaug 2020), the dynamic and speed of transition (Geels & Schot, 2010; Sovacool & Geels, 2016;
Sovacool 2016), and sociotechnical imaginaries (Jasanoff & Kim, 2015; Smith & Tidwell 2016; Tidwell & Tidwell, 2018; Delina, 2018).
There are, however, few analyses of its temporality referring to sociological theory (Pantzar & Shove 2010; Sovaccol 2016; Ruzzenenti
& Wagner, 2018), even if modern sociology has recognised the significance of time and temporality for society (Luhmann, 1976;
Maines, 1987; Lewis & Weigert 1981; Hassard J, 1990; Nowotny 1992; Adam, 1998, 2004; Abbot, 2001). Important sociological
contributions to the study of the temporality of energy transition have been made with a focus on everyday practice and discourse
(Sovacool, 2016) or the significance of future visions for policy shaping (Brugger et al., 2021).

The specific focus of this paper is not the rhetorical function of discursive representation of the future or covering the temporality of
the energy sector in Poland in full, but demonstrating how temporal structures are produced in particular functional systems: the
economy, politics and science, as well as the third sector (the ecological movement). The article also aims to demonstrate how time is
relevant for reality perceived through these systems, without necessarily being relevant from the perspective of other systems. Another
analytical category are decisions that, taken within these systems, can cause uncertainty related to their possible consequences. Those
consequences are also temporally constructed, which, as we argue, allow the system to deal with uncertainty.

Analysis embedded in the neo-functional system approach allows us to consider these two main categories — time and decision — in
terms of system operations, separated from the individual actors’ intentionality.

2. Society without a privileged observer

Our theoretical starting point is the hypothesis about the functional differentiation of modern society, which we borrow from Niklas
Luhmann. The concept of a function in this context describes the relationship of a given social system with society as a system
encompassing all communications. This non-hierarchical form of differentiation denotes the lack of a privileged observer. Various
systems (the economy, politics, law, science, education, religion) have a monopoly on fulfilling an important social function. They are
autopoietic communications systems using diverse concepts and distinctions, and in this sense observations are made. Each system
observes the environment, including the natural environment, in its own way, and to each of them it remains predominantly invisible
and indifferent. The “eyes” and “ears” of functional systems react extremely selectively to changes in the environment, before pro-
cessing them into information using intra-systemic categories. In the ecological context, Luhmann calls these reactions “resonance” (in
other contexts he uses the concept of irritation), to illustrate that the system can be vibrated or shaken up only within its own fre-
quency. As a result, there is indeed no single natural environment, e.g. the one described by natural sciences, but each functional
system constructs its own environment (Luhmann, [1986] 1989: 15-21).

Time appears here as a crucial dimension. Each system, by generating appropriate structures (memory and expectations), con-
stitutes its own eigen time (Eigenzeit), thereby adapting the speed of operations to internal circumstances and in this respect distancing
itself from its surroundings (Luhmann, 1997: 83). According to Tada, who draws from Luhmann: “Today’s society should be char-
acterized by endless differentiations based on the autonomy and closure of systems, and the time concept is resurrected in sociological
theory to explain this situation” (Tada, 2018: 7). We argue that temporalisation of social system is a mechanism of reducing
complexity:

“By organizing eigen time, a self-referential system can reduce the world’s enormous complexity (the complexity of meaning itself),
successively put its own elements in order, and reproduce them continuously as coming and going instantaneous events. For Luhmann,
such a social system with eigen time-based autonomy and closure was sociology’s empirical minimum” (Tada, 2018: 7).

Luhmann’s main work on environmental issues is Ecological Communication, a book published in the year of the Chernobyl disaster.
In it, the author questions how contemporary society produces and processes information on the natural environment. In other words,
he tests the resonance capability (Resonanzfahigkeit) of specific functional systems regarding ecological problems (Luhmann, 1986]
1989: 32, 76). For example, the economic system treats only those changes in the environment that can be translated into the language
of prices and growth or falls therein as irritations. On the one hand, this restricts the resonance capability of the system significantly,
while on the other, as it were, it enforces economic activity when the answer to a given problem (e.g. felling the rainforests for oil palm

1 https://www.gov.pl/web/klimat/polityka-energetyczna-polski.
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farming) can be expressed in the language of prices, e.g. in the form of more expensive ecological products or healthy food (Luhmann,
1986] 1989: 53, 62).

In general, in a functionally differentiated society there is no top of the hierarchy, unquestioned authority and privileged observer
(like a family aristocracy in an estate-based society) able to effectively impose the one true picture of the world on everybody else (cf.
Luhmann, 1997: 894). At the most, there is a secondary observer, such as Luhmann’s systems theory, which sees that which functional
systems do not see, while being aware of its own limitations that are typical of a scientific (and specifically: sociological) perspective of
reality.

Science is therefore not a privileged observer and has not taken the place given to religion in a traditional, stratificationally
differentiated society. Scientific truth constitutes a symbolically generalised medium of communication which motivates recognition
of what alter (the scientist) has discovered or researched as correct and credible (Luhmann, 1997: 339-340). If scientists declare, for
example, that sunbathing in a tanning salon is harmful for the health, as a rule it is accepted that this is the case. Scientific research,
however, is not so much about solving problems as multiplying them by questioning current knowledge (Luhmann, 1986]11989: 78).
Science is oriented towards gaining new knowledge based on the principle of methodical doubt. It is an “outdifferentiated”, autopoietic
communications system subject to increasingly specific specialisation. As a result, scientific knowledge is often perceived as theorising
detached from life and personal experience. Modern society does not question the correctness of scientific claims, but at the same time
it retains distance towards the scientific worldview. Science has a monopoly on acquisition and supply of certain knowledge and can
also boast technological successes. And yet, as Luhmann argues, it lacks authority that might be exploited politically. Therefore, “it
cannot in the name of rightness and prudence demand for its knowledge to be adopted and applied” (Luhmann, 1990: 634, translated
by the authors).

2.1. Chronology and phenomenology — two conceptions of time and future

The scientific view of reality is also differentiated from the popular experience by a different concept of time. Referring to Luh-
mann’s analyses (1976), in this context we propose distinguishing between the chronological and the phenomenological perspective of
time.

In the chronological understanding, time measures movement. Measurement of time means that we can coordinate, synchronise
and provide sequential order to many actions, which is especially significant in the context of division of labour and increasing
specialisation. This understanding of time consitutues its unity, and the continuity between the past, present and future is preserved.
The future is nothing other than a sequence of dates that will occur after the present moment. Simplifying the issue somewhat, one can
say that the future begins today. This point of view characterises scientific and technological thinking, for which the future is a series of
anticipated presents (Luhmann, 1976). Science reveals cause-and-effect links and calculates the probability (risk) of occurrence of
specific events, in this sense “defuturising” the future by limiting the number of possible scenarios to one which is the most probable or
most desired (Luhmann, 1976: 143-144).

The phenomenology of Edmund Husserl, by contrast, rejects the naturalistic picture of the world, examining what is directly given
to consciousness. Following this path, phenomenological sociology studies the world as it appears to people in a subjective manner.
This is the reality of the pre- and non-scientific everyday, which is called the lifeworld (Lebenswelt) (Schiitz & Luckmann, 1979, 1984]
2003). From this point of view, the past and future are temporal horizons of the present. Luhmann, referring to Husserl, defines time as
an interpretation of reality in terms of the difference between past and future (Luhmann, 1976: 134-141). The horizon is always
something unattainable and impassable, something that shifts with every step and every thought. As a result, the future does not begin
today - on the contrary, “the future cannot begin” (Luhmann, 1976), and in this sense it is something non-existent and fictional (Beck,
1986] 2002: 44-46). This discontinuity between present and future appears in humans’ everyday experience, especially when they
perceive the situation in which they find themselves to be complex and opaque.

Science is the social system that, via experts and social movements, provides rational arguments for energy transition. Ecological
communication, however, if it is to shape public opinion effectively, must take into account the popular experience of time present in
everyday interactions, which according to systems theory are one of the types of social systems, and which phenomenologists call the
lifeworld. When speaking about future problems and threats, we situate them in an infinitely shifting temporal horizon.

Following this line, we perceive previous analyses of temporality of energy policies in terms of a chronological or a phenome-
nological concept of time. Chronology assumes continuation of time, adopts dates as the principle of differentiation and is based on
mathematical calculations (Luhmann, 1976). An example of this kind of understanding of temporality is Benjamin Sovacool’s article
on the temporal dynamics of energy transition (2016). Using chronology, he understands time in the context of changes, and connects
events by looking for causality that can be interpreted as a mechanism reduces the complexity of these changes. This understanding of
time has also been adopted in works on the predicted speed of changes taking place or expected in energy transition (Delina &
Sovacool, 2018). We additionally observe here that the relevance of time in contemporary societies suggested by Luhmann is man-
ifested in ever greater shortening of temporal distance, which in terms of the future leads to what Delina and Sovacool called the
imperative of speed (Delina & Sovacool, 2018). The phenomenological conception of time assumes the co-existence of three modes of
time: past, present and future, existing simultaneously (e.g. in language) and which we can select from to create meanings (Luhmann,
1976). This understanding of temporality is offered by an article by Malakar et al. (2019) pointing to the implications of the temporal
dimension for understanding the challenges of intergenerational energy justice in India. The authors draw upon a philosophical
interpretation of the Hindu cultural text the Bhagavad Gita, introducing a distinction between the concepts of “consequence-sensitive”
and “duty-focused” as having consequences for energy decision making. “A consequence-sensitive approach brings into question the
future consequences of present deeds, as a basis for decision-making from a justice perspective. A duty focused approach, in contrast,
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emphasises the responsibility to address present challenges, including inequity and poor well-being, with little concern for the future
consequences of present-day actions” (Malakar et al., 2019: 17). This article shows how coexisting modalities of time affect the
paradox of India’s energy policy and the tensions between the ongoing needs of the present and their implications for future energy
pathways. Another example of reference to the modal dimension of time is Silvast et al. (2018) analysis of the relationship between
anticipation and resilience in energy policy and law.

The perspective of phenomenological analyses assuming that both the past and the future are horizons of present actions, which
despite never being reached direct current actions, is also represented by the work of Skjglsvold and Ryghaug (2020). The authors
introduce the metaphor of “temporal echo” to explain a situation in which policies designed at one point of time become part of a
system generated at another temporal moment and are transformed in a way serving objectives different from the intended ones.
Analysis of temporality here is used for discussion on the relationship of expectations, intentions and effects, but it also shows how the
past and future are reconfigured in the dynamic system of the present: “We introduce the concept of ‘temporal echo’, which illustrates
how policies, strategies and ideas produced or introduced at one point in history, designed to serve one purpose, might unexpectedly
re-appear later in a transformed way, or to serve different purposes” (Skjglsvold & Ryghaug, 2020, p. 8).

Here we see the potentiality of not only the future, but also the past. Converted into actuality, they cause an increase in complexity
which the system tries to reduce by assigning meaning to each reconfiguration. Luhmann (1976) notes that the present assures the
integration of time and reality, while also defining a set of constraints for the integration of past and future.

These restraints, as the cited work shows, can themselves be questioned. The theoretical perspective adopted in this article also
occupies a place in the spectrum of phenomenological analyses. We treat the future here as a dynamic horizon of actions and time as
constructed internally by each of the functional systems.  All social systems exist in the present simultaneously, but they share neither
an exactly identical past nor an exactly identical future, as long as they are closed and autonomous” (Tada, 2018: 11-12).

2.2. Politics and the paradox of decisions

Public opinion shapes the mood of the public, which resonates in the political system. This is because it forms a structural coupling
of two distinct systems — politics and mass media. As a result, publicly expressed opinions, e.g. on a government’s energy policy, which
for the mass media solely have value as news, in the political system resonate in the context of the rivalry between government and
opposition (Luhmann, 2000: 286, 311-312). An important role in this process is played by social movements and the associated
third-sector organisations. According to Luhmannian systems theory, new social movements (protest movements), including the
environmental movement, are not something external to the political system, but its internal peripheries. The internal division of
politics into centre and peripheries corresponds to the distinction between functionality and flexibility. The state as the central
organisation of the system is responsible for maintaining its functionality or capacity to make collectively binding decisions. Parties,
meanwhile, as peripheral organisations and protest movements, by tackling issues overlooked in public, ensure that the system’s ir-
ritability and sensitivity to the surroundings is maintained (Luhmann, 2000: 243-253, 315-318).

The function of the political system is to maintain the ability to make collectively binding decisions, also in situations when no
agreement can be reached (Luhmann, 2000: 84-86). In a functionally differentiated society, however, politics is only one of the
subsystems, and not the control centre (cf. Luhmann, [1986] 1989: 84-85). Political decisions can at most cause irritations in other
functional systems, which then convert them into information based on their own categories.

The autonomy of other systems applies to law, for example, which otherwise seems to have the closest coupling to politics.
Contemporary law is characterised by rapidly multiplying and increasingly complex regulations. The “machinery of environmental
law”, as Luhmann noted in the mid-1980 s, is also “already in full swing” (Luhmann, 1986] 1989: 67). Development of the law must,
however, take into account the complexity of the starting position, so that the new regulations do not clash with the existing laws, e.g.
in the fields of construction, fiscal or police law.

In the field of energy studies, the interrelations of the sociotechnical are often approached in terms of functional equivalency of
sociotechnical elements — a structural coupling proposed by systems theory seems to be more useful as it “implies that while technology
is subject of (or stimulates) social processes, it does not determine, overlie, or substitute social reality, because the types of operation
are distinct” (Sumpf & Buischer, 2018: 13). It is not only the autonomy of other functional systems that makes political decisions
difficult. The fact that resolutions — paradoxically speaking - always concern insoluble questions (cf. Luhmann 2011: 132, Andersen,
2012: 204) is also a factor. In general terms, a decision is a choice between alternative options and a reaction to — sometimes mutually
exclusive — expectations (Luhmann 1984: 399-404). If a precise method for choosing the only correct solution existed, we would be
dealing with calculations using a computer algorithm, and not a decision assigned to a specific person. Even if individuals are free in
their own decision, the emphasis is on the distribution of decision rights in a network of communicative events (Blaschke, 2015).
Agency in systems theory is understood as attributed in communicative events. Most decisions to be taken in the energy system are
characterised by a high level of uncertainty (Conejo et al., 2010). They are marked by technological, economic (Soroudi & Amraee,
2013), or social parameters. And, as Stirling notes, referring to Giddens, energy transition is a “monumental cultural and political
challenge” (Stirling 2014: 83). Stirling points out that “ideas and hopes about possible pathways for change — as well as notions of ‘the
transition’ itself — can be deeply constituted by incumbent interests” and “understandings, intentions and discourse about change”
(Stirling 2014: 84) are significant for the agency. In Luhmannian terms, we can call this system semantics — available to decision
communication (Andersen, 2001). A decision is therefore a communication which involves considerations of social expectation, one of
which is “temporal expectations directed at the future”, but also decisions create social expectations of subsequent decisions
(Andersen, 2001).

Regarding a decision concerning closure of nuclear power points or setting CO2 emissions limits, for example, a margin of
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uncertainty and arbitrariness always remains, which can cause opposition. For this reason, the moment of decision is often delayed,
especially in the political system. The authorities promise to make it in future, while discussing the need for discussions, consultations
etc. A separate strategy involves presenting the solutions that have been adopted as having no alternative and being clearly the best.
Sooner or later, however, the opposition will offer a reminder that there is an alternative, and a lack of a decision is a decision too.

In our view, therefore, the problems of energy transition result not only from various definitions of the directions of transformation,
but also from differing construction of temporal structures and their consolidation with other social structures — expectations and
decisions. Structures are selection schemes which condition the systems’ autopoiesis (Luhmann 1984: 62, 1997: 430-431). While
Luhmannian thought has already been used in the field of transition studies to analyse power (Avelino, Rotman 2009) and trust
(Buscher and Sumpf 2015), in the field of energy transition, the potential of the Luhmannian concept of temporal structures remains
untapped.

The decisions taken in a given frame of reference considering the internal time of a system are observed by the remaining systems
from the perspective of a different time frame. This means not only a parallel, separate temporality of energy transition in each of the
systems, but different construction of the horizons of past and future.

We adopt a perspective of systemic communications theory, treating time and decisions, and more specially the ways in which they
are observed, as the categories leading this analysis. Consequently, we ask questions about: Decisions — how are they observed from the
perspective of various systems? How do systems cope with the uncertainty in which these decisions (which in the field of energy entail
serious and long-term consequences) are taken? Time — in what way do the various systems construct the horizons of future and past,
making them relevant to the present? How do they perceive the speed of internal time within their boundaries, what conceptions of
time influence the observations of their environments and how do they thereby construct the temporality of energy transition?

3. Research methodology

This article is based on results obtained within large-scale research on reconstructions of visions of the future in the discourse on
energy policies in Poland after 1989. Visions are understood as expressions of envisioning. They bridge a gap between imaginaries and
reality (Nagpal & Foltz, 1995) and, being not only private, but shared collectively, they helped society to “cope with the variety of
changes and uncertainties that the future will bring” (Adesina & Oteh, 1998). Analysing the reconstructed vision allowed us to
investigate how time is constructed and minded within functional systems and how it is related to the decisions which are taken within
one system and observed by the other systems.

This research employed various types of data: energy strategy documents published by the government after 1989, articles in the
mainstream and technical industry press, and individual in-depth interviews (IDI). The energy development strategy documents were
treated as elements of the systemic description showing how politics observes energy and its production. These documents also contain
elements of planning and forecasting the future, whose communication outside the system affects the structures of expectations
created. In turn, these open or restrict the possibilities of future operations. Energy strategy documents should be treated as the po-
litical system’s communication on the values and decisions observed by other systems. These documents provide examples of inter-
pretation of the future visions and refer to the observed public expectations (which influence the anticipated future). The analysis
presented here was driven by two key categories: time (with an emphasis on the future) and decisions.

The press articles were treated as a record of observations reconstructing the perspectives of other systems. The corpus of texts
analysed was created in two stages: using the available press articles (mainstream press and industry publications from between 2005
and 2017), we selected texts containing the key phrase combination of energy (production) + strategy and energy (production) +
future. After selection of the texts, the database was checked by a team of coders to eliminate the articles that did not refer to the plans,
strategy or future of energy production in Poland. Additionally, using library resources, articles published in selected years of the
1989-2005 period from three leading daily newspapers” were included in the analysis. The periods chosen were 1990, 1995, 1997,
2000 (dictated by the time of publication of the strategy documents) and the 2003-2004 period (Poland’s accession to the EU).

Collecting such extensive material made it possible to analyse how the visions of the energy future presented in the documents are
interpreted in the economic, scientific technological, and socio-ecological perspectives adopted by social movements. These per-
spectives were reconstructed in accordance with the systemic codes (profitable/unprofitable; true/untrue; possible/impossible;
friendly/harmful to the environment and community). The binary code allows us to recognise a given communication as belonging to a
specific system, forms the unity of the system and directs its autopoiesis (Luhmann, 1997: 748-749).

Since the press materials in fact do not give an insight into observations of systems, but constitute their media representation, the
research also included actors operating within specific subsystems (scientists, politicians etc., who were treated as gateways providing
an insight into a given subsystem. In this analysis, therefore, their statements were used not as a record of subjective intentionalities,
but rather we looked for what was common for actors occupying similar structural positions, shared and therefore objectivised (within
a given system) and distinct (between systems) visions and meanings. These were expected to provide a picture of how politics ob-
serves the energy transition and how political decisions (observed by different systems untransparent to each other) resonate in
different subsystems.

We conducted 20 interviews with representatives of politics and administration (national and regional government level), business,

2 Mainstream press: dailies Gazeta Wyborcza, Rzeczpospolita, Dziennik Gazeta Prawna, published since 2003;Technical-industry press: Ener-
getyka Cieplna i Zawodowa, Rynek Energii, Nowa Energia, Przeglad Energetyczny,Elektroinstalator, Energia Gigawat, Wiadomosci Naftowe i
Gazownicze, Elektrosystemy, Instal.
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the third sector — NGOs and activists, and science. The objective of the interviews was not to determine the dominant models of
thinking, but rather to confront the themes that emerged with those presented in the strategic documents and the press. A total of 203
in-depth interviews were conducted using the Microsoft Teams, Zoom or Skype platforms or in person. Two respondents did not
consent to be recorded, and in these cases we relied on notes. Two interviews with young people were ultimately discounted from the
analyses as this category was not appropriate for the systemic categories adopted. The method of analysis of the data acquired in this
way was discourse analysis, but this was aimed at reconstructing the meaning assigned to energy and its production in different
subsystemic logics and the way temporal structures, the concept of which we borrowed from Luhmann, “work” in them.

Consequently, we approached the concept of semantic analyses based on Luhmann’s theory and proposed in operationalised form
by Niels Akerstrgm Andersen (2011). He defines semantics as specific structures that link communications by making forms of meaning
available, which the communication systems treat as worthy of preservation (Luhmann, 1995).

In this sense, therefore, it is an exemplary analysis providing empirical illustrations of communication mechanism, and not a
critical approach as understood in critical discourse analysis. We define the communication mechanisms as related to:

a. Futurisation, understood as increasing the openness of a future by considering different options and scenarios (Luhmann, 1976) and
operationalised as including

— future scenarios

description of recognised uncertainties and possibility of unintended consequences

— speculations

— wishful thinking

— utopian thinking

b. Defuturisation — understood as decreasing the openness of a future by

— defining priorities and choosing goals

— strategies

— forecasts

— risk assessments

— evaluations of the scenarios; choosing the best one (the most probable or desired)

All types of materials (strategic documents, press articles and interview transcriptions) were coded according to the corre-
sponding codebooks in QDI Miner software and subjected to qualitative analysis focused on:

— the linguistic layer — words and phrases used to describe time (including figurative language)

- the semantic layer — identifying storylines, assumptions, ideas, symbols, the phenomenological or chronological understanding of
time, and then identifying references to the future, past or present and relations between them, modality of time (what happened,
what could have happened, what can happen); identifying the decision, including informing about it, explaining it, interpretation
of the decision and its impossible consequences; identifying the systems’ perspective.

The coded data were analysed to find a coherence and connections between foci. This was driven by the general question “How are
meaning and expectations formed (...) and how do these become condensed or generalised into concepts, which then establish certain
semantic reservoirs for certain communication systems?” (Andersen, 2011).

4. The time of energy transition is not one

For each system, time is constructed around the present, while the horizons of the past and future are constructed variously
(Luhmann, 1976). As Tada noticed, “The eigen time that a system has itself constructed via self-reproduction orders possibilities, and
determines the quality of a current reality perception as a ‘now and so’’’ (2018: 9). In parallel to the phenomenological perspective in
self-observation, time, in chronological and phenomenological form, affects observation of the environment of the given system.
Observed events (past and anticipated) create an environment of the system that irritates it (Luhmann, 2012, 66-67), leading to
decisions taken in the present — a module that changes potentialities into actualities, and the possible into the irreversible.

“Eigen time” of each functional system makes them “stopped responding one-to-one to environmental events, and thereby to
operate as autonomous, closed systems (Luhmann, 1997: 83-84, Tada, 2018). There the choice of the system is always defined
internally. Therefore it is linked to the decisions. Eleno Esposito (2011) gives an example of such in a political system:

“What is very clear from Luhmann’s analysis is that political time is not the same as economic time. The holding of elections, the
passage of bills through the legislature, the maximum length of time that a government may hold office before seeking a further
mandate from the people —all may affect what decisions are taken on economic issues and the timing of those decisions.”

In the following sections, we present and comment on examples of how different functional systems draw the horizons of the past
and future in relation to the energy transition (4.1), then how two types of thinking about time — chronological and phenomenological
- imply a different meaning of the process of transition (4.2), in particular how energy transition as a phenomenon appears to different
systems and “through communicative intentionality are weighted by the system’s own past and future, and are thereby selectively (not
randomly) actualized as meaningful units in the present” (Tada, 2018:1). In the next Section (4.3), we consequently provide examples
of how decisions taken within a political system are observed by other systems and how they meet the expectations causing the
“irritation of the system”. Finally, in Section 4.4 we discuss how the political system seeks to cope with disappointment caused by
expectations that are not met and how temporalisation of decisions is used to relax some tensions.
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4.1. Horizons of the past and future

For the political system, 1989 was a unique moment in which past observed events and decisions ceased to be perceived as events
on which to base anticipation of future events and decisions in the energy sector. Only the transformation of Poland’s political and
economic systems that took place in the late 1980 s and early 1990 s led to a complete differentiation between these two systems,
thereby challenging the credibility of the memory of past events and decisions preserved in the system, meaning that not only the
future, but also the past were observed as sources of uncertainty. In this situation, the introduction to the document “Premises of the
energy policy of the Republic of Poland for 1990-2010" reads:

“It should be stated clearly that all numerical data regarding the future is indicative, very uncertain, and can only be used for
drawing conclusions of a qualitative, not quantitative nature. This is because of the impossibility of predicting the future while
assuming continuation of past trends. The essence of Poland’s new socio-economic situation is a departure from the trends observed in
the conditions of transition from a centrally planned economy at the moment of transition to a market economy. There is a lack of
experience in this respect on a global scale. It is therefore impossible to construct a sufficiently credible forecast of macroeconomic
development of the country on which the demand for fuel and energy largely depends. Despite this, it is worth producing forecast
scenario studies, as these will make it possible to determine the types of decisions concerning a given area of the economy, divided into
those that should be made immediately and those to be made at a later date.”

As Luhmann assumes, therefore, a division is made into “before” and “after” a decision. Decisions that are made become the point of
reference for further, postponed decisions, and therefore although in a certain sense they limit the future, they do not determine it or
reduce its uncertainty. They aspire, however, to reduce the contingency of the systemic operations, limiting the number of alternative
potentialities through their partial actualisation.

At the same time, however, the complexity of the temporal dimension increases through introduction of modalities — decisions that
are observed as decisions only from a certain temporal distance (as Luhmann notes®) are considered in terms not only of actual states,
but also of potentially possible realities (rejected possibilities), which have not been realised.

Nonetheless, they can serve as a point of reference for evaluating the decisions taken. One example of such a reference is the
category of energy efficiency, which can be used to compare the current state to the one that would exist if specific decisions had not
been taken (despite increased energy use, we assume that this increase would have been greater with a lower level of energy efficiency
(Authors, 2018).

Analysis of the press and interviews confirm that horizons of the past are constructed differently in self-observation of the various
systems, and even within a given system are dynamic depending on the current needs of the operation. In the perspective of the third
sector, the horizon of the past is therefore sometimes marked by the history of civic and pro-environmental movements, and at other
times by air quality movements active in the 1980 s, or even the period of the formation of Poland’s statehood after the First World
War. The economy constructs the horizon of the past in the 1970 s, referring to global events (such as the oil crisis and its consequences,
and in Poland also major investments in the coal energy infrastructure and stabilisation of work privileges in this sector), or in the
1990 s - the time of the origin of electrical energy networks and centralisation of energy supply. The horizon of the past for the political
system stretches back to the transformation (1980 s/°90 s) or accession to the EU (2004). Science, when reflected on energy transition,
established the horizon of the past on different points of time depending on the focus of its own observation. It could be recent events,
such as the governmental decision on accepting energy strategies (Hasterok et al., 2021; Pietrzak et al., 2021), the moment of pub-
lishing European policy documents perceived as impactful for the Polish energy system (Skjaerseth, 2018), or on the contrary, pro-
cesses that began even 200 years ago associated with coal-based culture (Zuk & Szulecki, 2020).

The dynamic horizons of the past reconstructed for the needs of the time indicate the need to reconfigure the sequences of events so
that they create the meaning needed for justifying current decisions and events or extrapolate them to the future. The references
created in this way construct a sense of continuity and lastingness, while also serving to provide control- illusory, according to
Luhmann - over integration of time and reality, and thus as a result to reduce contingency.

Although each energy policy document sets a different future horizon (2010, 2020, 2030, 2040, and 2050), it is 2050 that was
incorporated by other subsystems (science, third sector) as a horizon of transformative changes. Press articles, published in different
periods reproduced usually the time horizon proposed by the policy documents published then. An Intergovernmental Panel on
Climate Change IPCC (2018) cites 2050 as the approximate date by which it is possible to halt the catastrophic effects of climate change
on condition of a significant reduction of greenhouse gas emissions (global CO2 emissions should reach a net effect of zero around this
time). The year 2050 as a horizon of transformative actions aiming to protect the climate is reproduced in European Union regulation
documents ( European Green Deal 2019), NGO reports, government documents and the media discourse. By setting a common
observation of the future horizon, a step seems to be taken towards defuturising the future — adopting a target point is meant to
encourage adoption of paths leading to it and construction of a sequence of decisions that are necessary for achieving the anticipated
future. This is communicated by EU policy as a state of climate neutrality (European Green Deal 2019) and the various systems refer to
this observed state (approving or contesting it).

The temporal horizon of 2050 is a distant horizon for the political system, whose rhythm is demarcated by the four-year term of the
government. A focus on satisfying current needs therefore outweighs a long-term plan that would mean impinging on the structure of
current interests. The fact of difference between system is recognised by the observer, who stated:

% Luhmann’s argument is that the decision only obtains substance as decision through the next prospective decision. Only in retrospect can it be
determined whether a decision really was a decision or merely loose talk,regardless of the “original” designation of the communication.
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“Time flows 10 times more slowly in energy production, changes take place very slowly, these are gigantic installations, huge
investments, calculated for long years.” [Economy: IDI_2].

While the above quoted respondent represents the economic system perspective and refers to energy production, other respondents
comment on the difference between politics and economy reflecting the technology dimension:

“Energy is just starting to change; I am speaking about energy policy, because energy is a creature that reacts slowly to both market
and political signals. Investment processes in energy take many years.” [Third Sector: IDI 4].

The science recognises the urgency of necessary changes, at the same time perceiving them in long- term perspective and
underlining the uncertainty associated with each strategy:

“Strategic thinking in the energy sector must be thinking in terms of 40-50 years, but it does not mean that if you start a process
today, you can realise it for these 40-50 years, because so many things will be changing over this time. No one is able to predict these
changes. Therefore it is not about the plan that must be implemented but rather that we need to start the process” [Science: IDI 8].

At the same time, the primacy of short-term needs over long-term planning is observed as disadvantageous by the respondent
recruited from third sector:

“A sin of governance is politicians’ thinking in categories of terms (four years)” [Economy: IDI 2].

It implies the expectation of recognising by politics the urgency of some issues important from the perspective of other systems.
Unmet expectations can result in negative evaluation of politics, which can be observed as “politics of simulation” (Blihdorn, 2007a):

“Only strategic action of the state [is important], which our country is lacking because our state.

has no brain. It does not have the capacity for strategic action and thinking” [Science: IDI_8].

While a future horizon outlined for around 2050 (and labelled with this date) is a consistent point in observations of the various
systems, the expected speed of transformation has a different dynamic.

It is worth noting that analysis of the press confirms the characteristics of temporalisation of the energy issues within systems.
While the press is usually focused on the present, it reproduces past and future horizons according to the current needs of the system.
The mainstream press tend to go further in the past and more often discuss the alternative scenarios for the future (futurisation), the
technological-industry press follow the future horizons proposed by the political system expressing expectation on what should happen
to achieve the goals defined by political goals (defuturisation). These expectations are usually present within the logic of the economic
system. They define potentiality and call to transform some of them into actuality. Even if they are usually presented as “probable”,
“rational” and “strategic”, (Stirling (2014): 89) claims “that the most likely dynamics of transformation lie in hope-inspired alternative
choices, not fear driven technical constraints”.

4.2. Oscillating between chronological and phenomenological time

In the political system, energy governance is closely linked to security, constructed at the level of the self-description of the system
as the overriding goal. A document from 2005 encapsulates the temporality of security as follows:

“Every meaning or process in the energy sector not only has a temporal dimension. It also has appropriate reaction time of the
entities responsible for security governance. The factor of time therefore significantly influences realisation of competences in assuring
energy security. In keeping with this criterion, the following approach will be applied to the practice of security governance: three
fundamental time horizons are adopted which determine energy security — short-term, understood as balancing the energy sector; mid-
term, understood as guaranteeing security of energy supplies; and long-term, understood as guaranteeing generation and transmission
capacity” [Polityka energetyczna Polski do 2025 roku, 4.01.2005] Responsibility for the third aspect is assigned to the national and
regional government administration, and constitutes the basis for future possibilities of fulfilling the first and second points. The
consequences of the actions involved in this point are delayed and, as the foundation of long-term planning, encompass endeavours to
make the present into the past for the anticipated state of the system. Since coal is regarded as the foundation of security, this is what
the Polish economy is based on. The objectives of security — as defined by Polish energy policy (dependence on national resources) and
the objectives of climate action policy, envisaging decarbonisation — contradict each other. This is a conflict of disparate, albeit equally
valid hierarchies of values (security vs. climate action), typical of democratic politics (Luhmann, 2000; Saward, 1996: 100-101,
358-362). The energy transition process is meant to remove this contradiction, meaning the need to make decisions that would become
a reference point for the next ones taken in the transformation sequence. Yet successive strategic documents do not deliver such so-
lutions, rather undertaking to find them in future. The last energy policy document, which countenanced a scenario entailing intro-
duction of nuclear energy in the future, declared an increase in renewable energy investments, yet without giving a date for phasing
out of coal.*

Moreover, such a decision in the political system would not be perceived as optimal.

“We cannot entirely abandon coal, and I would not even want that to happen. Coal gives us energy independence and security,
because we have it in our country. It is about a change of proportions.” [Economy: IDI_10] The political system observes energy as a
problem of control. Security means exercising this control. Control of ways of producing, converting and using energy makes it possible
to combine systems structurally and open up their dynamic configuration. Control over uncertainty, meanwhile, can become a source
of political strength (Author 2014).

As a result, the political system reacts slowly and seeks to maintain the balance between the processes of futurising (considering

4 After submission of this paper, Polish government and trade unions set the date of coal phase-out for 2049.
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various scenarios without binding decisions) and defuturising (constructing plans and strategies). Yet plans and strategies are an
extrapolation of the currently existing conditions and a reaction to the events observed in the environment of the system (geopolitical
and economic situation on global markets etc.), as well as within it (balance of political powers in the country). The political system
therefore perceives a transformational change in terms of slow evolutionary actions that do not disturb the existing balance of power,
while minimising the risk of loss of control. The “now” of the political system is the time in which changes are made - in an evolu-
tionary way involving joining old and new technologies. It resonates in other systems:

“The old technologies need to find new use. In the future they will stabilize the system and they will be in harmony with the new
ones” [Economy: IDI_10].

“This is the compass politicians should have in their pocket — it does not mean we will do it immediately, but this is the direction to
go in. Combining energy efficiency and renewables within 30 years will make the Polish home energy independent. We can achieve
energy self-sufficiency through persistent policy that consistently strives to improve energy efficiency of buildings. Until recently, this
was spoken about as a utopia, and now it is a sensible investment” [Third Sector IDI 9].

Thus, the political system oscillates in its observation of the environment between chronological time (the arguments of scientists
and ecological activists) and phenomenological time (energy security here and now, expectations of various interest groups vs. climate
change in the future perceived as an infinitely shifting temporal horizon), extending the temporal distance to the horizon of 2050.
From this perspective, there is time for development of new technologies, gradual withdrawal of the old one and evolutionary change
in social relations.

Hence the tendency to reproduce points of the decision without making resolutions which would be irreversible.

We find expectations of a different speed of transformation in the ecological communication representing the scientific and
chronological point of view or in the perspective of the economic system. Both adopt the imperative of “urgency” (Delina & Sovacool,
2018), although the logic behind this is different in each case. For ecological activism, the year 2050 is a terminal horizon, and crossing
it without fulfilling restrictive conditions of limiting greenhouse gas emissions means absolute failure and disaster. Activists regard this
time as a future present defined by the “here and now”. The pressure of time ebbing away fast is distinctly felt here. It is therefore
crucial to remain in control of potentially existing lifelines. The continuing changes in the natural environment are radically shortening
the distance to 2050. The perceived torpor of the political system is seen as a threat, and the urgency of changes and inaction are
interpreted in terms of negligence with catastrophic consequences.

From the point of view of the economic system, the lack of specific plans and strategies defining not only aims, but also action is a
source of uncertainty as it makes it calculation of risk difficult. The lack of investment decisions lessens the innovation that is key to
certain sectors, inhibiting the development of niches generating new solutions and technologies. At the same time, however, changes
occur in the systemic environment and new conditions are formed in which the local entities will be uncompetitive. Yet this requires
suitable political decisions.

4.3. At a crossroads — untaken decisions

Decisions concerning investments in large-scale objects become important for further decisions. The concerns associated with
them, such as their closure, can influence election results. The political system is therefore strongly oriented towards the “now”,
employing a strategy of delaying the moment of decision and rather constructing decision points in which things still to be resolved are
perceived as still possible and not irreversible. This results in declarations on the introduction of nuclear energy and feasibility studies
not entailing high costs of potential withdrawal from the decision.

The media’s reconstruction of the political perspective (as second-order observation) situates energy transition in terms of an open
future (futurised) and present futures in which the decision on coal phase-out has not been taken, but without openly negating the need
for climate action. This is in line with what Osicka et al. (2020) noted on media representation of the future of coal in Poland. The
oscillation between chronological and phenomenological time, resulting in failure to adopt plans (and thus suspension of defuturising
processes) allows the risk of loss of power or control over resources to be minimised. Postponing decisions on phasing out coal makes it
possible to minimise the risk of dashed expectations from the environment. The political system sees the disappointments of influential
social groups (as a greater risk than ecological communication pointing to the catastrophic effects of neglecting decisions on decar-
bonisation. The political system does not resonate strongly with the climate threat communicated from outside and does not see it as a
current threat as long as it is not reflected in voters’ expectations, which are crucial for the political “now. Scholars have offered
additional explanations on the basis of right-wing populism with regard to Poland (Zuk & Szulecki, 2020; Bennett & Kwiatkowski
2019) and beyond (Lockwood, 2018).

Other systems regard a lack of decision about the energy system, and thus suspended defuturising of this system along with
reproduction of the operations associated with the status quo, as a possible decision which causes increased uncertainty when it is not
taken as anticipated. Such decisions remain in the “memory” of systems as possible, but not taken, yet a lack of decision is ultimately
also perceived as a decision. The political present is thus seen as being bound by interest groups like in the following example: “For
years, mining, which traditionally has strong links to governments, has a dominant voice in what happens in energy, as if it were
shackling the government and they were unable to escape from this bondage” [Third Sector: IDI 9].

The structural analysis confirmed the role of linked actors (governments, industry, trade unions) in stabilising the system (Brauers
& Oei, 2020; Szpor & Ziotkowska, 2018).

The daily newspapers in the analysis, which have a major impact on the shape of second-order observations (observations of
observations), emphasise the economic perspective — similarly to what was noted by Osicka et al. (2020). According to this view,
energy is treated mainly as a commodity (Devine-Wright, 2007).
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“We are looking for a solution which for many will be uncompromising, a solution in which actions, mainly for renewables —
because this is the key issue — will not lead to an excessive growth in energy prices in Poland,” the prime minister said” [K. Zmijewski,
W energetyce polityczna deklaracja to za mato (In energy a political declaration is not enough), Dziennik Gazeta Prawna, 4.07.2013].

This is also the dominant perspective in the technological-industry press:

“Electric energy trading currently takes place in a system of continual auctions for weekly, monthly, quarterly and annual in-
struments” [K. Swirski, Rola IT w nowej rzeczywistosci rynkowej (The role of IT in the new market reality), Rynek Energii, 1.06.2013].

Dealing in categories of cost and product, losses and profit, price and markets, means that the lack of strategic plans in energy policy
is perceived as a risk factor. The economic system therefore expects a kind of balance between an open future, in which there is room
for innovation and surprising opportunities, and a defuturised future — in which we expect the present to become the past of anticipated
reality. Press publications reproduce these expectations by referring to the present — unresolved processes and decisions — as well as the
near future (the perspective of months or a year), dominated by calculations of risk and recommendations concerning producing the
desired future framed in normative categories.

“neither now nor in the foreseeable future will renewable energy sources be an alternative or substitute for large systemic sources
guaranteeing the certainty and stability of work of the electroenergetic system. How will Poland cope with construction of a nuclear
power station within ten years? Our programme is indeed ambitious, but the date for launching the first nuclear plant is dictated by
necessity.” [A. Lakoma, Rozmowa z Hanna Trojanowska, wiceminister gospodarki, Atom jest bezpieczny (Interview with Hanna
Trojanowska, deputy economy minister, Nuclear power is safe), Rzeczpospolita, 6.07.2009].

There are relatively few long-term visions opening new perspectives of thinking about the energy future and alternative (also
utopian) visions of development. Instead of them, there are rathe calls to thinking in long term.

“measures taken to assure energy security, long-term forecasting of demand for electric energy and associated investment plans
should be published in reports prepared by European Union member states and national systems operators” [W. Dotega, Bezpiec-
zenstwo energetyczne w krajowych i unijnych regulacjach prawnych (Energy security in national and EU legal regulations, Energetyka
cieplna i zawodowa, 1.12.2209].

A future-oriented economic system calculates risk of losses and profit, but takes past events and processes taking place at present as
a reference point. According to Luhmann, this is not a stable foundation for anticipating future events and does not reduce future
uncertainty. Nonetheless, plans and strategies serve to reduce contingency, because it is to them, and not only to reality as such, that
economic decisions refer, as well as seeking justification in their coherence. The future constructed through the political system is
observed as unclear and doubly contingent — in long-term energy investments, withdrawal of political support and changing decisions
on energy policy means dramatically increased risk of loss.

Lack of political decisions means a lack of regulations and thereby makes it impossible to complete investments on time, thus
cutting profits for some sectors. The energy strategy for Poland is therefore usually awaited by many entities observing the energy
sector (Gawlik & Mokrzycki, 2019). The gap between expectations and decisions (not only regarding content, but also time) causes
irritation of the economic system. The recently approved Energy Policy of Poland until 2040 document failed to meet all expectations,
and moreover, it caused some tension between domestic policy and European regulations (Gawlik & Mokrzycki, 2019).

The media representation of the scientific and technological system also observes a lack of resolutions in energy policy as a barrier.

“Poland’s problem continues to be the lack of an energy efficiency policy” [T. Kolakowski, Rozmowy energetyki (Energy discus-
sions), Energetyka, 1.12.2009] or [“The problem is a lack of energy policy, and therefore the minister prefers not to take too radical
steps, such as withdrawing the worst quality of coal from the market would be” [A. Wieczerzak-Krusinska, Walka ze smogiem nieco
pézniej (Batttle with smog a little later), Rzeczpospolita 10.04.2018].

The energy trade press usually represents the technological and economic perspective. Energy is observed on the one hand as a
resource, from the perspective of its practical application, and on the other as a chance for civilisational development. When discussing
energy technologies, the trade press concentrates on the question of what is feasible, and seldom looks at the distant future. The subject
matter of articles concerns resources, possibilities of extraction and generation in the existing conditions (hence the concentration on
coal) or conditions of change, specifying the requirements and sequence of decisions essential for implementation. If it is to be treated
as reconstructions of expectations, these would be the expectation of making a decision per se. The lack of decision entails a negative
assessment of the Polish government:

“This is drifting, one might say going downhill, as actually very little has been done in recent years. What came out in Jaworzno,
Kozienice and Belchatéw is all decisions from 10 years ago. [...] Nuclear energy has been in this policy for 15 years, nothing is done, it
is unravelling again. Similarly, these ecological goals are actually only partly being realised”.

[Science: IDI_3].

4.4. Beyond the present

The present constructed within the political system is observed from outside as being spread between two possible directions of
development:

“THE PRESENT is an area where two forces clash with each other: one conservative (embedded in the past) and one geared towards
change (making future).” [Third Sector: IDI_11].

The belief that transformation has in fact begun and that changes are taking place, meanwhile, is shared by the various systems
observing their environment.

“We are on the cusp of revolution, in the next 10 years there will be very radical further changes in Polish energy.” [Third Sector:
IDI 11].

10
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“The situation has changed dramatically — Polish coal is very expensive, for geological reasons, extraction is more expensive and
dangerous; on the other hand, we hear about the great problems of PGG [a mining company], which has generated huge losses.” [Third
Sector: IDI_09].

“The change has begun. The process of change has begun and cannot be halted. What happened is to a great extent thanks to the
social side, organisations. Not only MSK, but there is a group of activists who for many years have been working for phase-out of coal
and stopping the climate catastrophe.” [Third Sector: IDI_11].

These changes come with a large amount of uncertainty that cannot be eliminated. They can be linked to “contradictive interests as
while for some groups uncertainties may entail opportunities, the same uncertainties may pose risks for others” (Skoczkowski et al.,
2020).

Strategic plans (defuturising orientation) are needed not so much to reduce this uncertainty but to create conditions for action amid
uncertainty:

“Any strategic thinking in the field of energy must be thinking in terms of 30, 40, 50 years, but that is not to say that if you start a
process today you will be continuing precisely this process.

for 40-50 years, because in that time so many things will change that nobody is able to foresee, so it is not about saying at this
moment we have this plan and we will be putting it into place, but about triggering this process.” [Science: IDI 8].

An uncertain future can become an impetus for opening up to various scenarios, also based on radical change and interrupting the
operation of integration of the past and future:

“Between past and future there is no continuity, they are different worlds.” [Politics: IDI_13].

Or:

“So paradoxically we are again returning to the EU to understand that we cannot return to turbo-capitalism after coronavirus [...]
we must understand that this is a chance to build a new system. Unfortunately, it is unclear what this system will be like. [...]” [Politics:
ID1 7].

But conversely too, uncertainty about the future draws attention to the existing conditions here and now, as is the case in the
technological perspective reconstructed by the industry press. Climate change as a scientific fact does not resonate with the political
system, but the EU’s pro-climate policy does. This means that the coming climate catastrophe, contrary to EU regulations, is perceived
in terms of potentiality, not actuality.

Technical sciences observe actions in the political system as expectations to which they try to respond. Thinking about energy in
terms of technology therefore comes down to diagnosis and evaluation of the current state of energy production. Technology should be
used above all for modernising existing equipment and adapting it to the growing demand for energy. There is therefore a concen-
tration on increasing capacity and efficiency and reducing emissions of pollutants, and less attention on new, future technologies.

The economic perspective also seldom adopts an apocalyptic vision of the ecological movement. Forecasts and calculations refer to
expected decisions and their non-distant consequences. A diagnosed problem is the increasing cost of energy and associated economic
consequences as well as the aforementioned perception of the regulatory environment as having a high level of instability (para-
doxically, lack of decisions and freezing of reality, despite preserving the status quo, do not guarantee stability in the face of inexorable
changes).

The political system, oscillating between two concepts of time and future, resonates weakly with visions of ecological communi-
cation, which it treats more as projections of current fears and frustrations (Luhmann, 1976) than of calculated risk.

The expectation of regulatory actions is clearly articulated from the position of the ecological movement and experts publicly
presenting scientific arguments, and in part also from the economy. Politics, however, keeps the impulse of change within rhetoric
that, despite producing an orientation towards environmental and climate protection, does not lead to decision making. In this sense,
this is impotent semantics.

Of course, the tensions within the political system are eased by exporting problems beyond the temporal horizon (e.g. clean coal
technologies invented in the future will resolve the tension between decarbonisation and energy security) or the spatial one (Poland
and Europe will not be able to operate on their own; other countries have a larger impact on global warming and they must act to
reduce it).

5. Concluding discussion

The times constructed by various subsystems position the same problems differently in categories of potentiality and actuality.
Subsystems therefore anticipate decisions from other systems to change potentiality into actuality in line with their expectations. These
in turn depend on the accepted concept of time that conditions the observation of the system environment, adopting the imperative of
urgency or slow evolutionary changes. When not realised, they become the next source of uncertainty.

In the Polish politics, the strongest resonance from the spectrum of problems articulated by the third sector (ecological and social,
related to energy transition) at present appears to be caused by the issue of air pollution. This problem will presumably be the first to be
actualised in the form of decisions that could become an impetus for genuine transformation of the energy system.

The results of the analyses presented in this article confirm Luhmann’s hypothesis about the various temporalities of sub-systems
and also seem to confirm our intuitive assumption that these differences shape the relations between expectations, decisions and
observations of these decisions. As such, they generate irritations influencing energy transition.

Although Poland is a unique case owing to the nature of its energy economy and political/historical background, the very phe-
nomenon of various temporalities seems to be an immanent characteristic of contemporary societies. What mechanisms have the
systems developed for coping with these irritations?
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In our view, the answer can be found in the concept of “social immune mechanism”.

outlined by Luhmann, who referred to social movements (1995). In Andersen and Stenner’s (2020) interpretation, the conflicts and
paradoxes generated by systemic structures are part of the immunological mechanisms of the system. They are meant not so much to
protect the structures from change as to safeguard the systemic capacity for autopoiesis — and thus to prevent the consolidation of rigid
models of operation inappropriate for the environment.

Law (institutionalising conflicts), democratic politics (institutionalising the conflict between government and opposition), and
social movements (contesting the existing relations and demanding change), immunise the system, so to speak, which learns to deal
with its own products. It uses them to exercise learning mechanisms, its flexibility and resilience. Social movements as peripheries of
the political system thereby maintain it in a state of irritability and sensitivity to the environment. According to Bluhdorn, “from the
perspective of systemic self- reproduction, the internal simulation (.) of a supposedly external point of reference is fully sufficient
(Bluhdorn, 2006).

“The system does not immunize itself against the no, but with help of the no: it does not protect itself against changes, but with the
help of changes against rigidifying into repeated, but not environmentally adequate, patterns of behaviour. The immune system does
not protect structure, but autopoiesis, the system’s closed self-reproduction (Luhmann, 1995: 371-372; quoted in: Andersen & Stenner
2020).

In this context, however, “the problem of controlling autoimmunity” (Wolfe, 2017: 108) is key. One might therefore expect the
political system to initiate the mechanism of controlling this discordance of temporality not so much to resolve it as to recognise it and
incorporate it into the area of its action. Only then can it be subjected to control as an element of its own reality. The process of
participation of stakeholders in the processes of energy governance, which has gained currency in recent years, could be such a
mechanism. In the vision of transition followed by the European Union, widespread participation and dialogue with various types of
stakeholders are becoming increasingly important (Schonwalder, 2020).

Moreover, the idea of participation of citizens in energy governance justified by science (Ortwin et al., 2020) is expanding its
definition, adding to invited participation social conflicts on energy investments as so-called self-organised participation (Cuppen,
2018). Without questioning the benefits of participation, we note that even in situations when it does not bring consensus or contribute
to optimalisation of decisions, it makes confrontation of various temporalities possible, making expectations visible externally and
thereby increasing the systems’ reflexivity and “compensating for their lack of a strategic centre” (Blihdorn, 2007b).

The above analyses constitute also an element of sociological reflection of the system of science on how scientific arguments are
perceived in society (in everyday interactions) and in other functional systems, especially politics, and what are their different futures.
In the scientific and chronological perspective, the future is observed as series of anticipated (predicted) presents, but in the
phenomenological perspective, close to the popular experience of time, it seems to be an infinitely shifting horizon. With this in mind,
ecological communication oriented towards “generating” a specific future should definitely underline the actuality of problems in the
horizon of anticipated changes.

Systems theory, by showing the determinants and limits of the influence of both politics and science, as well as the autonomy of
other systems, presents the modern, functionally differentiated society in all its complexity. Luhmann said that “everything could be
different — but I can hardly change anything” (Esposito, 2013: 142). To take a positive approach, this is a good starting point to consider
what “I can change”. Better understanding of the sub-system temporalities will contribute to a more efficient society’s communicative
reaction to environmental disturbances (which Luhmann called resonance).
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