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Abstract

:

The success of energy transition relies on what happens in the contact zone, the area between citizens and municipality governments, which still awaits more thorough research. This article employs the concept of the contact zone both as a theory describing processes of developing energy prosumerism on a local level, and as a research method which enables one to uncover phenomena that are critical to attaining climate objectives. The research field was the Warmia and Mazury Province in Poland, which is the region with the lowest socio-economic potential both in Poland and in the European Union. The analyzed contact zone was divided into two parts: the human administrative legal contact zone and the more-than-human energy contact zone. To describe the relationships occurring in these subzones, the authors used empirical data originating from a survey addressed to citizens living in the above province. The aim was to explore the respondents’ knowledge about current prosumption processes and the opportunities to implement them in the local government sector. Multiple correspondence analysis was used to analyze the data. The main findings were the low knowledge of citizens about prosumption, which was represented by a large number of the prosumption principles not indicated by the respondents, and—on the other hand—the evidence that local communities expect the implementation of digital prosumption, which they know from the market sector, in public administration. It was also demonstrated that the absence of citizens’ involvement in the energy transition is a consequence of two historic colonialisms, German and Russian, which had a huge influence on the emergence of an autocratic management style in the analyzed region. Comparison of the analyzed contact zones with two reference zones showed that grassroots movements in the province are initiated mainly by external factors of a nationwide character. In the Warmia and Mazury contact zones, civic initiatives are in the early stage of development, although they display all features of developed zones, such as autoethnographic gestures, transculturation, struggle, violence, and anti-conquest.
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1. Introduction


In this article, we take the reader on a journey along new trails leading to the knowledge of distant and unknown realms, as we consider a problem that has not yet been recognized in science despite the fact that it is extremely important for preventing global warming and catastrophic climate change. The issue is extremely transdisciplinary, cross-sectional, complex, and fascinating. Here, we define the concept of contact zones as complex systems containing elements belonging to seemingly separate fields of knowledge, such as humanities, natural sciences, and social and technical sciences. What is important is that the interactions of the components of contact zones can be decisive for the success or failure of the energy transition. That is why we consider this issue to be cutting-edge. It should be noted at the outset that this is a completely new and original problem, and it has not yet received its proper place in science. So far, there is no literature on the subject since contact zones have not been taken into account as a factor in the development of renewable energy. Aiming to rectify this, we have produced this article as a result. We address it to representatives of various scientific disciplines in order to arouse the interest of the scientific community in this topic and encourage other scientists to develop and supplement the ideas and concepts contained herein.



Contact zones are an issue studied mainly in the humanities, although one can also find applications of the concept to the study of human relations with animate and inanimate nature. However, these ideas are basically unknown in economics, social sciences, technical sciences, and natural sciences. In order to define contact zones for the energy transition, we have selected from the multidisciplinary literature on the subject all the components of these zones that may be relevant to the development of renewable energy. The most important components of contact zones are concepts that may come as a surprise to scholars involved in the transformation of current energy systems, which are still mostly based on fossil fuels. The list we have compiled, included in the last section of the article, is certainly not complete, but may provide a useful starting point for further research in this area. The features of the contact zones we have selected are not limited to a selected research context but can apply to all contact zones found anywhere in the world. They are universal in the sense that they can be applied locally, nationally, internationally and even globally.



Complementing the energy transformation issue with contact zones certainly increases the complexity of the problem itself as we add additional elements and variables, but the primary benefit is to bring it closer to reality, and this is crucial. Contact zones, like the transformation itself, are complex systems that cannot be studied by analytical methods alone. These zones contain many different quantitative, qualitative, tangible, and intangible elements, some of which have not yet been fully explored by the scientific fields to which they belong. These are primarily people, the expectations of individuals, local communities and entire nations, as well as the economy, energy law, technology, and many elements of animate and inanimate nature. Since contact zones are most often terra incognita in science, except, of course, in the humanities, this must lead to the conclusion that current knowledge of the energy transition has overlooked many important and critical elements for the development of renewable energy. By introducing contact zones into science, the humanities can contribute to achieving such important goals for humanity as limiting global warming and preventing climate change.



The structure of the article diverges somewhat from accepted standards due to the originality of the subject matter under study and the need for a broader explanation of some of the ideas and concepts applicable here. Section 2 includes a literature review, research questions, and a research hypothesis, and indicates that the concept of contact zones will be used not only as a theory but also as one of the primary research methods. Section 3 gives a definition of contact zones and characterizes their most important elements, providing model applications in humanities and environmental studies. The purpose of Section 4 is to demonstrate that digitalization is the driving force behind energy transition and that contact zones are its birthplace. Section 5 discusses the two most important types of contact zones found in energy transformation: the human administrative legal contact zone and the more-than-human energy contact zone. Section 6 presents a summary of our previous research on digitalization and distributed generation in the province of Warmia and Mazury, since—in view of the aforementioned lack of scientific literature on the subject—they provide, for the time being, the only, albeit imperfect, frame of reference for the research presented here. Section 7 verifies the research hypothesis using multiple correspondence analysis and presents the relevant calculations. Section 8 discusses the results of the calculations and presents the characteristic features of the Warmia and Mazury contact zones. The rationale for the need for further comparative research to clarify the conundrum of unselected prosumption principles by respondents is also presented. Section 9 describes the two reference contact zones of Żurawlów and Kraków, which were chosen for comparative analysis and to clarify the problem of citizens’ unchosen prosumption principles. Section 10 is devoted to discussing the results of the empirical research and comparative analysis. It also discusses the basic characteristics of the contact zones studied in both national and international contexts. Section 11 provides a comprehensive summary of the results of the research and presents a list of those features of the contact zones that are most important from the perspective of energy transition.




2. Literature Review


It is widely believed that the main responsibility for the prevention of climate change rests with governments and international institutions. However, such an approach seems incomplete because, according to the conservative worldview, responsibility for the environment should also be based on private property rights and a strong emotional bond between citizens and their own household and their immediate environment. Free economies based on private property rights and the rule of law are less energy-intensive, pivot more quickly to renewable energy production and emit less carbon dioxide than economies without such features [1]. Solving environmental problems cannot be monopolized by the state, but should be treated as a permanent element of people’s daily lives. The role of the government is to create the conditions for proper motivation, from which true civic responsibility for the climate can spontaneously arise and develop. The essence of this motivation is the citizens’ identification with not only groups of people close to them, but also with their places of residence and the customs adopted by them. This concept is known as oikophilia, which should be understood as a love for the household and the desire to protect it, as well as the ability to sacrifice for your surroundings. This is related to people’s desire to settle in a specific place in preference to another. Environmental protection in a particular region is most effective only if it is carried out by the people living there.



The motivation resulting from oikophilia is deeply rooted in the human psyche and has a long-term character, as it arouses responsibility not only towards the closest household members but also towards past and future generations, and thus encompasses all people associated with a given place. The sentiment of oikophilia includes people’s most important moral, aesthetic and spiritual values, which makes it the basic causative factor of their actions. It has a lot in common with friendship, a sense of beauty, a respect for the sacred and allows one to distinguish prices on the market from what is priceless at home. It offers the hope of achieving climate goals at both local and global levels. A cogent environmental policy must therefore be based on the proper motivation of the electorate and at least a partial departure from homo economicus because, otherwise, it will be difficult to resist the consumption of what is most valuable by global entropy [2]. Oikophilia stands out among the resources beneficial for the environment by being the easiest to acquire and the easiest to renew. The only way to renew it is through appropriate education based on the values mentioned above.



Environmental law is important for climate protection, but its effectiveness may be limited by people’s lack of proper motivation. The worst environmental problems were not solved by centralized projects resulting from state planning, but by civic initiatives, which, once successful, became a source of legislation. There is ample evidence that environmental quality is best where oikophilia is strong. In fact, it seems that environmental protection is almost impossible without civil associations driven by oikophilia. Thus, the importance of the bottom-up approach based on the local responsibility of citizens for the energy transition cannot be overstated. Local initiatives should be conducted under a regime of private property, in which oikophilia strengthens market signals and enables local environmental problems to be solved. Successes on a global scale can come later, when proven solutions are taken up in other places [1].



Many climate goals cannot be achieved without the involvement of people. In the European Union, efforts are being made to increase energy efficiency and decarbonize the building stock, which is expressed in legislation [3]. It turns out that the largest polluters include not only coal-fired power plants, airlines, or shipping companies, but buildings first and foremost, which account for 40% of energy consumption and 36% of greenhouse gas emissions. As the European Commission points out, about 75% of buildings currently do not meet the energy efficiency requirements. Their renovation is expected to reduce total energy consumption by 5–6% and reduce emissions of     CO  2    by almost 5%. This is a very ambitious goal, given that only 0.4–1.2% of building stock is renovated annually depending on the country, and the implementation of this goal by 2050 would require at least doubling the current rates of renovations [4]. As reported by the Building Performance Institute Europe, only 2.5% of building stock is highly energy-efficient, i.e., complies with the Energy Performance Certificate (EPC) label A. Accordingly, as many as 97.5% of buildings do not currently belong to class A, which means that they should be upgraded in order to achieve the assumed climate objectives [5]. It will be very difficult to implement these plans without making room for civic initiatives and using the resources offered by oikophilia on a larger scale.



The implementation of EU legislation in Poland brought new energy efficiency standards for buildings into force in 2021. The changes concern the maximum value of a facility’s annual demand indicator for non-renewable primary energy used for heating, ventilation, domestic hot water preparation, cooling, and lighting, as well as the heat transfer coefficient of walls, roofs, ceilings, and flat roofs for all types of buildings. For example, for single-family residential buildings, the partial index (including only heating, ventilation and hot water) decreased from 95 to 70   kWh /    m 2  · year    , while the second index was reduced from 0.23 to 0.2   W /    m 2  · K    . Meeting these standards is a prerequisite for recognizing a facility as a building with low energy consumption [6].



In Europe, more than 60% of buildings are residential, of which up to 70% are owner-occupied. Renovation of these buildings and their transformation into energy-saving and decarbonized stock requires involving the owners and identifying convenient sources of financing. These are the people who will determine Europe’s energy consumption over the next few decades. Most owners of residential buildings belong to the middle class, so their financial situation is determined by their ownership of the property or apartment. In addition, the level of education in this group is higher than average, so they understand that renovation not only reduces energy costs, increases the value of the house, and extends its useful life, but also has a positive impact on their quality of life. They are also aware of the risks of environmental pollution. Therefore, they tend to take care of their buildings, try to keep them in good technical condition, and are willing to invest in increasing their energy efficiency. This is how homeowners strive to provide a sense of safety, health, and comfort for themselves and their loved ones. It should also be emphasized that buildings are the main financial asset that will be inherited by future generations. Ownership of the building also implies an interest in the immediate surroundings, encourages the establishment of social relations, and increases motivation for civic engagement. Hence, building owners should be treated not only as consumers but as active players in the energy transition as well. Economic strength, education, and oikophilia are the three features of the middle class that predestine it for the role of a key climate change stakeholder, making it the leading force in the decarbonization of Europe [7].



An important facet of the energy transition as a whole is the need to call upon local initiatives and involve citizens in this project. Just as the modernization and decarbonization of buildings requires the involvement of owners, the decentralization of the energy sector is similarly based on the transformation of existing consumers into energy prosumers, who will play an active role in the market by producing energy for their own needs, storing it, or diverting its surplus to the grid. All of these projects require a two-way flow of information between citizens and the local government sector, which takes place in an as-yet undefined common space known in the humanities as the contact zone. It is to some extent an imaginal sphere, having, to a greater or lesser extent, the attributes of ordinary physical space–time or cyberspace, which contains such elements as ideas, desires, and expectations, as well as material and intangible values.



This article attempts to determine the elements necessary to conduct the energy transition, which should operate in the contact zone between the citizens in Warmia and Mazury and local governments. The starting point for these considerations was the division of the contact zone under study into two sub-zones: the human administrative legal contact zone and the more-than-human energy contact zone. The main objective of this study is to determine the relations within two identified contact sub-zones between citizens and the municipal governments in Warmia and Mazury. In order to streamline the energy transition processes, it was necessary to identify the prosumer potential of society and its usability in local public administration. In particular, the aim was to learn society’s attitude to digital prosumption and digitalization of the local government sector. The emphasis was placed on digitalization for a reason, as this is a key element in the development of the green energy sector. The ongoing energy transition process encompasses three mutually propelling components: digitalization, decentralization, and electrification. Of these components, the most important is digitalization, which refers to the digital transformation of technologies as well as business models and processes, and which plays a key role in controlling the flow of energy and information.



Digitalization is an intermediary medium between citizens and the local government in both contact zones under study. Moreover, it plays a strong transformative role in the development of energy generation from renewable sources. This paper seeks answers to three research questions:




	
How can digitalization transform the existing models of local government operation so that it can stimulate energy prosumerism development?



	
Do citizens expect the public administration to release the prosumer potential of the society and to incorporate it into a virtuous cycle comprising interrelations between digitalization, decentralization, and electrification?



	
What are the major similarities and differences between the contact zones in Warmia and Mazury and the two reference contact zones in Żurawlów and in Kraków?








The prosumption rules are the fundamental elements of a contact zone, without which the energy transition is not possible. In prosumer capitalism, they are a kind of understanding between citizens and the municipal governments, whose approval by both parties is a guarantee of the success of all joint enterprises. The authors formulated ten basic rules of prosumption and tried to see if they could be accepted by citizens as the basis for energy prosumerism. With the research questions listed above, the issue in hand was formulated in the following manner.




The research hypothesis: society is ready to participate in improving the local government sector by introducing digital prosumption to the contact zones. In other words, digitalization of the contact zones is based on the ten proposed rules of prosumption supported by digital technologies.





The use of the contact zone as a theory and the research method in the energy transition is the most important added value of this paper, as there are still few studies of the subject matter. This helped to identify a research gap overlooked by scholars. According to the major discovery presented in this paper, events in the contact zone are crucial to the success or failure of the energy transition on the local level. In order to justify this claim, we refer to empirical studies which employ multiple correspondence analysis and comparative analysis. The empirical data were provided by a survey whose aim was to find out what members of the public think about the digital implementation of the prosumption rules in the municipal governments, as proposed in this paper. Thus created, the economic stimulus should lead to a change in the existing local government operation models. Interesting findings were obtained using multiple correspondence analysis. However, the authors were able to refer to these findings only by comparing them with their previous research because of the originality of the subject matter dealt with, resulting in the absence of any other studies in this field. Therefore, it was an additional aim to broaden the scope of research and to use the contact zone not only as a theory that would help to explain numerous phenomena but also as a research method. In order to achieve this, a comparative analysis was performed to determine the similarities and differences between the characteristic features of the contact zones in Warmia and Mazury and the features of two reference contact zones in Poland. In one zone, farmers in Żurawlów fought against the Chevron Corporation about shale gas extraction, whereas in the other, covering one of the major cities in Poland—Kraków—there was (and still is) a complex social conflict about the causes of air pollution and the choice of the optimum remedies.




3. Contact Zones in Science


3.1. Definition of the Contact Zone and Its Most Important Elements


The concept of the contact zone was introduced by Mary Louise Pratt to denote an area where different cultures can communicate, where linguistic and cultural meetings take place, where negotiations are conducted, or even where battles are fought to determine the common history and relations of power. Contact zones should be understood as




social spaces where cultures meet, clash, and grapple with each other, often in contexts of highly asymmetrical relations of power, such as colonialism, slavery, or their aftermaths as they are lived out in many parts of the world today [8].





This concept has a lot to do with colonialism, so it can be treated as a synonym for the colonial frontier [9] (pp. 6–7). Explaining the emergence of contact zones, Pratt refers to a manuscript from 1613 written in two languages, Quechua and Spanish, by Felipe Guamán Poma de Ayala and titled The First New Chronicle and Good Government. In 1908, it was discovered by the German scholar Richard Pietschmann as he was viewing the collection of the Danish Royal Library. The manuscript was intended by the author, whose origin was Andean, as a letter addressed to King Philip III of Spain, in which, as an indigenous subject, he described the history of the conquest of the Inca Empire by the Spanish, waged harsh criticism of their colonial rule, and also presented principles of good governance of the country. The document is an extensive work, with a total of 1200 pages and containing 398 full-page illustrations, but it is not known whether the king ever received it. The Danish Royal Library has produced a high-quality digital facsimile of the original manuscript, along with a transcription that is now available online [10]. In addition, the English translation of the manuscript by Roland Hamilton is recommended to the reader [11]. An interesting two-volume edition of the work in Spanish with transcription, prologue, notes, and chronology developed by Franklin Pease García [12] also exists.



Nowadays, it is worth noting that Guamán Poma describes in his letter the basic principles of good governance, by which he understands the combination of Incan social and economic organization with European technical thought and Christian theology, to be adapted to the practical needs of the Andean nations [13]. His views on political issues were complex, but systematic, coherent, and unequivocal. He was not a supporter of colonialism and the direct rule of foreigners, instead supporting native rule and calling for the restoration of traditional Andean governance and the restitution of Andean lands and properties. He condemned the greed of both civil and ecclesiastical officials. For this reason, his views can be considered anticlerical, although, on the other hand, among his postulates was the institutionalization of the Christian religion. In his eyes, the Andeans were civilized Christians, while the Spaniards he regarded as lost sinners. He called for the creation of a sovereign Andean state, which would form part of a universal Christian empire ruled by the Spanish king. It is worth noting here that despite harsh criticism of the unjust and exploitative Spanish rule, he does not reject the Spanish king because, according to the New Testament view, he believes that all power comes from God. As Rolena Adorno aptly sums up, Guamán Poma was anti-Inca but pro-Andean, anticlerical but pro-Catholic [14].



Pratt cites this text as an example of a standard product of a contact zone, as Guamán Poma can be considered an intermediary and mediator in negotiations between native Peruvian and Spanish colonial societies and institutions. This illustrates the sociocultural and economic complexities resulting from the conquest of the Inca empire by the Spanish. The Andean author chose the title of his work with deliberation because the chronicle was the main writing apparatus for the Spaniards, which they used to present their American conquests. He decided to appropriate the official Spanish genre and use it for a new description of the history of the Christian world, in the center of which he placed the Andean peoples, not the European peoples, and where Cuzco took the place of Jerusalem. In this way, the chronicle of Guamán Poma became what Pratt calls an autoethnographic text, which means a text in which people undertake to describe themselves in ways that engage with representations others have made of them [8]. Ethnographic texts are characterized by descriptions of how European metropolitan subjects present themselves to their others, i.e., mainly conquered peoples. On the other hand, autoethnographic texts are responses to the former prepared by such defined others or intended to enter into dialogue with them. In other words, in the first type of text, the oppressed societies are presented in a certain way by the colonizers, while in the second, the tables are turned, and the colonized peoples and cultures selectively cooperate with the literary genres and idioms of the metropolis, thus appropriating them. These elements are combined with indigenous idioms, as a result of which self-representations are created, entering into metropolitan modes of understanding in order to change them. We are dealing here with something similar to the mirror dance, in which images can be reflected many times [9] (p. 143).



Another phenomenon existing in the contact zone is transculturation, meaning the process of selective and creative use by the conquered or marginalized peoples of dominant or metropolitan culture. Subjugated peoples do not have an influence on what reaches them from the metropolitan culture, but they can decide what elements they will transfer to their own culture and what purposes they will use them for [8,9]. This term was introduced by Cuban anthropologist Fernando Ortiz to denote cultural change during which something is always given in exchange for what is received. During this give and take, two sides of the equation are modified. Transculturation, within the meaning of Ortiz, does not mean the necessity of adapting one culture to another, but the cooperation of both active cultures, contributing to the creation of a new civilizational reality, which is exemplified by the Cuban counterpoint of two commodities, tobacco and sugar, the first of which is native and the second brought in from the outside [15].



The contact zone is a place where cultures that have so far developed independently, and thus had distinct geographical locations and histories, now meet, establish lasting relationships, and create a new society, often of a colonial nature, in which there may be fundamental inequalities, coercion and insurmountable conflicts. In the contact zones created by invasion and violence, there is a struggle for interpretive power regarding the perception of culture, which takes place in the conditions of radical heterogeneity, ambiguities, and enormous difficulties in determining the meanings of key elements of the experienced reality. It should be noted that contemporary Indigenous peoples, unlike the Western world, identify their culture with survival. Therefore, in such a system, being “different” means for them the need to play the role of a double agent and living in a bifurcated world. In order to survive, one should create oneself as a “self” for oneself, while for the colonizer, one should create oneself as an “other”. In the contact zones, there is also the issue of self-determination of Indigenous peoples, meaning the possibility of controlling the conditions in which they will shape their relations with the nation-state or the world economy. For this reason, they are an arena of fierce negotiations concerning the mutual obligations of the conquerors and the conquered, and culture itself may also be the subject of negotiations. Relations between colonizers and the colonized are the medium from which culture, language, society, and consciousness are formed [16].




3.2. Contact Zones in the Humanities


It follows from the definition of the contact zone that negotiations are an important element of it, as only they allow for a compromise and coexistence of different cultures and societies. However, the existence of strong negotiating potential in contact zones is sometimes considered questionable since they are based on contact languages that, although ensuring survival, have lower symbolic and personal values for users than native languages. These zones do not give an accurate answer to the question of how cultural and political differences can be articulated and negotiated in order to avoid battle. It is also pointed out that Pratt does not explain how a public space is created in which people have a reason to negotiate with competing views or factions. Therefore, there is a danger of treating contact zones as a multicultural bazaar, where opposing views are presented in a harmless way and there is no conflict between them. The missing elements of the contact zone are, therefore, factors indicating a conflict, i.e., the mutual interpenetration of competing perspectives based on the multidirectional flow of information [17]. For this reason, it is proposed that the contact zone be reconceptualized and recognized as a forum whose functioning is maintained by continuous negotiations, interactions, and compromises between perspectives and individuals. Its essence is, therefore, a dispute over the differences regarding competing interests and views [18]. It is also proposed that the negotiations be looked at as a form of civil dialogue, which is possible when the will to compromise is shared by all parties. In such cases, the languages and protocols of negotiation are usually determined by the dominant groups and should therefore be placed in specific historical and political dimensions [19]. Civil dialogue must be preceded by the acquisition of real power relations, i.e., a strict definition of social roles and their immunity from routine questions about their legitimacy [20] (p. 236).



The concept of the contact zone has found many applications in the humanities, and it is particularly useful in various pedagogical spaces [21]. This idea can be used in research on multiculturalism [22,23], and giving it historical significance and organizing English studies around a concept thus defined allows for a significant improvement in teaching, which at the same time reduces the focus placed on literary or chronological periods and racial or gender categories [24]. It is also useful in museology, as it includes cultural actions, creations, and transformations of identities, all of which run along controlled and intercultural frontiers emphasizing the existence of nations, peoples, and locales. Museums should be understood as contact zones in which things and people move, not as centers or destinations [25]. There are also concerns that the neo-colonial nature of these contact zones has a negative impact on the empowerment of the source communities whose patrimonies are exhibited, which, after all, should be the fundamental purpose of museums. Some hold the opinion that the restoration of the colonial character of the museum as a contact zone results from the role of autoethnography as an instrument of appropriation [26]. Apart from the above, discursive contact zones are used to describe non-local and non-physical spaces in which differences and similarities between different environments of devotional fitness, both Christian and non-Christian, are negotiated [27].




3.3. Contact Zones in Environmental Studies


The original concept of the contact zone can be extended by including political ecologies, multispecies ethnography, and more-than-human geographies, which makes it both a method and a scientific theory extremely useful in environmental studies. Thus, key issues such as creating knowledge about the environment, nature management, and counteracting the exclusive governance of wildlife may be at the center of interest. In places where the environment is managed and explored, transformational processes take place, characterized by co-presence and unpredictability, and may also result in intimate violence. The more-than-human contact zones can help achieve three overlapping aims: finding a better explanation of non-human agency by taking multiple perspectives into account, preventing acts of violence and injustice, and facilitating the decolonization of the knowledge production process.



These interdisciplinary contact zones are dynamic, taking into account rhythmic patterns, phases, and ephemeral phenomena, by which they enable the study of variable human relations with the environment. Such an approach combines many important elements into a holistic unity, the most important of which are environmental and extended geographical research, postcolonial studies, and decolonization projects [28]. The inter-species contact zones involve interactions between people and other forms of life and, unfortunately, often asymmetrical encounters between capitalism and non-human nature, coercion, exploitation, neglect, destruction, violent oppression, wrongdoing, and other types of threats. Currently, these spaces serve to link together various phenomena, such as biodiversity conservation, climate change, and energy transition, which until recently have been the subject of separate policy discourses, now greatly increasing the ability to manage them. Due to the transformative nature of these zones, they should be places where environmental policy properly shapes and renegotiates existing relations and where effective sustainable development programs are implemented [29]. The contact zone, when extended to environmental, geographical, and biological elements, has many potential implementations.



Helen F. Wilson uses the concepts of the encounter and the contact zone as an analysis tool in research on multispecies scholarship and, for this purpose, refers to the documentary series on biological life in the oceans [30]. Multi-species contact zones located in the deep sea are the arena of struggles between filmmakers and technology, knowledge, various life forms, and natural phenomena in asymmetrical and changing power relations. It turns out that filmmaking of this type is ambivalent because although it shapes environmental awareness and consumer behavior, it also poses a threat to the oceans by initiating the development of maritime tourism and encouraging further exploration. Journeying across the seas in search of places beyond the human imagination and new underwater worlds waiting to be discovered has an undeniable imperial subtext, as it entails the inclusion of these marginal spaces into a realm of authority. Thus, it is a form of anti-conquest, i.e., a strategy of representation foregrounding gestures of innocence, whose task is to divert attention from the simultaneous pursuit of hegemony [9] (p. 7). Thus, oceanic contact zones are filled with extremely complex interactions involving humans, many species of animals, marine organisms and plants, and elements of inanimate nature. Technology imposes a means of contact by removing barriers between the benthic zone and the viewers [30].



Another more-than-human contact zone is discussed by Jenny R. Isaacs, focusing on people dealing with migratory shorebird conservation in the Delaware Bayshore in New Jersey’s Cape May County [31]. On the beaches of this area, there are human–shorebird encounters whose asymmetry is a source of imperial domination and violence. During some stages of conservation research, such as bird banding, there is often aggression and brutality. This is interpreted as an expression of animality/coloniality, namely, reductive conceptions of the animal, common to colonialism and nature protection. The progressive globalization of nature conservation defines the ways in which this phenomenon manifests itself. Animality/coloniality may appear or disappear in a multispecies contact zone when face-to-face encounters occur and touch is practiced. This also illustrates the conservation paradox of interpreting harm as care, which is an example of conspicuous innocence in the field of bird and nature conservation. It occurs when there is a need to use force so that the bodies of individual birds can be marked and described in the name of the higher goal of survival of the entire species. In this approach, nature protection is presented as a neo-colonial form of anti-conquest, which is a confirmation of Western European authority and control using new definitions of care and concern. The phenomenon of anti-conquest can also be an expression of settler moves to innocence. Remote monitoring technologies are a new craft of the contact zone, as they allow an expansion of the encounter space and extend control over species, space, and time, even to the entire hemisphere. The contact zone concept is useful as an aid in developing harm reduction strategies that may arise during nature conservation activities [31].



Another development of the idea of the contact zone in environmental research is the intertidal contact zone studied by Aurora Fredriksen [32]. The interspecies meeting place in question is the Bay of Fundy’s Minas Passage in the Canadian province of Nova Scotia, where extreme tides occur, having the largest range in the world. It is a very dynamic environment, as an average flood tide in the Bay of Fundy brings 14 billion tons of seawater, which crosses the Minas Passage, 5 km wide, and flows into the Minas Basin. The speed of tidal currents in the passage may exceed 10 knots, i.e., 5 m/s. The potential for renewable energy generation here was estimated at 7000 megawatts, so it is not surprising that it is attractive for the governments of Canada and Nova Scotia in their attempts to decarbonize their energy systems. Underwater turbines located in the path of tidal streams enable the transformation of tidal energy into electricity. However, there is a serious problem with the fact that, along with the massive flood tides flowing through the narrow Minas Passage, a huge number of fish and other marine animals are pushed in and out of the pool twice a day, being the primary source of livelihood for many local fishermen. In the newly created tidal energy industry, environmental assessments, which determine the impact of underwater turbine work on marine fauna and flora, are still incomplete despite the intensive work of scientists. Fredriksen studied the generation of environmental knowledge in two contact zones. The first zone is the fishing contact zone, which is variable and constantly recreated during direct and natural meetings of traditional fishers with marine wildlife. The second zone, the scientific contact zone, includes researchers’ meetings with marine organisms, staged and remote, since they are mostly mediated by technology. In these two contact zones, two types of knowledge are produced, which overlap only to a small degree. Practical ecological knowledge acquired by anglers collides with scientific knowledge focusing on the pursuit of objectivity and detachment [32]. The usefulness of Pratt’s concept is revealed here in two important ways related to the creation of knowledge in more-than-human contact zones. The first concerns embody cognition and thus take into account the ways in which bodies are involved in meetings, while the second indicates that cognition and action in contact zones are connected with unequal power relations. In the intertidal contact zone, it is therefore necessary to take into account the possibilities and limits of the two ways of learning, one of which assumes direct contact with marine animals and the other does not. It is to be expected that the importance of embodied knowing will increase with the intensification of ecological changes. This explains why, for many people working and living in the region, underwater turbines are an unwanted intrusion that can disrupt existing ecological relations in the bay.



A very interesting case is the fire contact zone, created as a result of prescribed burns in Canadian national parks. Colin R. Sutherland points out that a fire in a national park is not always associated with disasters and destruction but is skillfully used as an effective tool for active landscape management, as it helps to create healthier and more diverse ecosystems and reduces the risk of large fires [33]. The method of environmental protection using prescribed burns is increasingly popular in various countries, but in many places it is contrary to contemporary policies in forestry, municipal planning, and agriculture. Western fire management practices are the result of settler colonialism and are mainly based on a suppression approach, while all other possibilities are overlooked. Thus, the ways of learning about landscapes and living with them used by the Indigenous peoples of North America have been superseded. For hundreds or even thousands of years, burning practices have been a natural part of shaping the environment in which those peoples lived. With the development of settlements, Canada has transformed landscapes and deteriorated the condition of some ecosystems, particularly landscape biodiversity. Forests have become less resistant to insects and forest diseases and the threat of large and uncontrolled wildfires has increased. All of this is directly related to the disruption of the relations of Indigenous peoples with fire. According to Sutherland, the return of fire as a method of managing national parks should be understood not only as a departure from the suppression of combustion but also as a departure from the suppression of burning practices and knowledge [33]. In this way, two different fire contact zones can be observed. The first zone is a typical human contact zone, in which there are meetings between people in matters related to politics, environmental legislation, and landscape management plans. During the clash of different attitudes and views, an organizational principle was developed called “ecological integrity”, which enabled the efficient management of national parks, making fire not only a natural phenomenon but also a method of achieving intended goals. The second contact zone is essentially more-than-human, because it refers to the embodied contact of people with burning landscapes and thus dying fauna and flora. Interpreting these results, it can be stated that prescribed burns are certain form of decolonization because the knowledge of the First Nations has been noticed and institutionalized—but also a form of anti-conquest, because restoring them to power over the land and the environment is not an option.





4. Basic Elements of Energy Transition


4.1. Digitalization as a Driving Force of Energy Transition


This article is a continuation of research on the energy transition of Warmia and Mazury Province, Poland, with particular emphasis on the impact of the cooperation between the citizens and the municipal governments in developing the renewable energy sector. Our previous findings show that the digitalization of public administration is a critical factor in the energy transition in this region [34]. Digitalization can improve electricity services and optimize the use of energy infrastructure by eliminating gaps in connection to the power grid, the cost of provision, and power supply quality, among others [35] (p. 19). In addition, the digitalization of public administration can optimize control and regulatory activities throughout the economy, which also increases the efficiency of the energy sector. Three contemporary trends, i.e., electrification, decentralization, and digitalization, create complex chains of events in the form of a virtuous cycle and, based on the positive feedback loops existing there, reinforce each other’s impact [36]. The share of electricity in the production of renewable energy is constantly increasing, as a result of which the electrification of large sectors of the economy, mainly transport and heating, is particularly important in terms of reducing carbon dioxide emissions. Decentralization is caused by a decrease in the cost of electricity production from renewable sources, which results in the conversion of consumers, until recently passive actors on the energy market, into prosumers, i.e., active participants in this market. In turn, digitalization strengthens the other two trends, contributing to the creation of a smart electricity system, of which an integral part is the smart grid, enabling the bi-directional flow of electricity and information as well as automated operation of the system in real-time.



A distinction should be made between digitization and digitalization. Digitization means the conversion of analogue data into digital data by information and communication technology, while digitalization has a much broader meaning and refers to the digital transformation of both technology and business models and processes [35,37]. For this reason, digitalization creates additional opportunities for creating value and, thus, is a new source of revenue for enterprises. In addition, and most importantly, it is a major factor in the development of the energy system, as it enables the introduction of energy from distributed generation into it [38]. Digitalization is also the source of the phenomenon of convergence, understood as the simultaneous development of such fields as electricity production (including the growing role of prosumer power generation), heating, communication, mobility, and intelligent buildings [39].




4.2. The Contact Zone as the Birthplace of Digitalization


Figure 1 shows the most important dependencies in the modern economy from the point of view of the energy transition. Citizens, mostly middle-class, play a central role here, as they can make a decisive contribution to achieving climate goals. The light purple circle in the middle of the figure denotes them. Citizens can influence the energy transition via the local government sector, which has been marked with a hatched ring. The elements representing these two groups of actors do not come into direct contact with each other due to their distinctiveness; hence, mutual communication requires the existence of a certain intermediary space. Encounters between citizens and representatives of the municipal governments take place in the contact zone represented by the white ring. It is now almost literally terra incognita due to the fact that there is basically no research on the role and importance of this zone in the context of renewable energy development and climate protection. This article is the first attempt so far to investigate this research gap and to show how important such a contact zone is for the development of the energy sector and what its characteristics are. The large blue circle symbolizes the entire national economy, and the three smaller circles placed around its perimeter indicate the three most important features of modern economic transformation: digitalization, decentralization, and electrification. The whole system constitutes a powerful economic machine whose proper functioning is necessary to achieve climate goals.



As indicated by the arrows in Figure 1, the influence of citizens on energy transition takes place via the local government sector, and the meeting of both parties takes place in the contact zone. This is the place where critical changes take place; it is there that all this economic machinery is ignited and put into operation, but this will not be possible without civic initiatives and decisive civic action. Polish citizens have extensive experience in the field of digital prosumption, derived from the market sector, and expect the same from services provided by public administration. Unfortunately, to date, there remains a large asymmetry between the market sector and the local government sector in terms of the implementation and use of digital technologies. The market sector is already in a new phase of capitalism called prosumer capitalism, while the local government sector is still stuck in producer and consumer capitalism. Under these circumstances, citizens are taking steps towards the digitalization of the municipal public administration in order to change its business models and procedures to be more friendly and open to the needs of local communities. This is symbolized by a continuous upward arrow that runs through the white ring of the contact zone. Typically, these activities meet with the understanding of the authorities and, depending on the financial possibilities and other conditions, are implemented sooner or later. The support of digitalization by the local government is symbolized by another continuous arrow pointing upwards and running through the blue circle of the national economy. Digitalization is the most important element of change, as it enables the decentralization of the energy sector and its shift to renewable sources. This phenomenon is indicated by a semi-circular arrow running around the perimeter of the large blue circle, from the yellow digitalization circle to the green decentralization circle. As a result of decentralization, electricity generation becomes cheaper, which allows the electrification of the most important sectors of the economy. This is indicated by another semi-circular arrow running from the green decentralization circle to the pink electrification circle. The entire cycle is closed by the last arrow connecting the pink electrification circle with the yellow digitization circle. This is because electricity is the basis of digital technologies. In this way, a virtuous cycle is created, where individual elements reinforce each other’s effect. Notably, decentralization and electrification have a return impact on citizens through the local government sector, which is symbolized by dashed arrows. The place where these critical relationships operate is the contact zone.





5. Types of Contact Zones in the Energy Transition


Filling out the area marked in Figure 1 as terra incognita, i.e., defining the contact zone between citizens and the municipal governments, requires describing the types of meetings that take place here. Furthermore, economic models and processes that change under the influence of digital technologies must be taken into account. It is also important to define the purpose of these meetings. This is a similar situation to the previously discussed case of using the contact zone concept in environmental studies concerning prescribed burns, where it functions as a dual method. On the one hand, we saw struggles between people in the field of environmental legislation and related issues, while on the other hand, there were encounters and confrontations of people with burning landscapes.



In the contact zone shown in Figure 1, there are encounters and struggles between citizens and representatives of the local government sector, which are supposed to lead to the optimal fulfilment of set climate goals on the local, national, and international scales. As shown in Figure 2, this zone has a dual character as it consists of two partially overlapping contact zones. One of these can be called the human contact zone, while the other is the more-than-human contact zone. The light green circle shows the administrative legal contact zone, in which encounters happen between citizens on the one hand and the legal system and municipal governments on the other. The light pink circle symbolizes the energy contact zone, which is the place where people meet with the energy system, the legal basis for its functioning, and the broadly understood ecology. The intersection of these circles, marked in purple, represents the energy law, which regulates the principles of energy production and their compliance with current climate objectives.



In the administrative legal contact zone, legal solutions are being worked on to facilitate the development of the renewable energy sector and climate protection through the renovation of the building stocks. Broadly, legal contact zones are such zones




in which rival normative ideas, knowledge, power forms, symbolic universes and agencies meet in unequal conditions and resist, reject, assimilate, imitate, subvert each other, giving rise to hybrid legal and political constellations in which the inequality of exchanges are traceable [40] (p. 449).





In the course of interaction with administrative legal processes, citizens learn about the structures of state power, the prevailing logic of governance, and ways of improving it. They try to modify their exercise of political liberal rights by using legal and administrative tools and discourse, as appropriate. Past experience indicates that struggles in this contact zone may take place both within formal institutional channels and outside them [41].



In the energy contact zone, citizens encounter both what is human and what has a more-than-human character. An integral part of this zone is the energy law, which deals with problems related to energy production and its impact on the environment, relations of prosumers with energy companies, renewable energy sources, human–natural relations, environmental issues, preserving biodiversity, reducing pollutant emissions, meeting climate goals, and issues related to energy efficiency in buildings. As mentioned above, the middle class, particularly energy prosumers and building owners, have a big role to play here. The two groups have different goals. Energy prosumers specialize in the production of energy from renewable sources, while building owners focus on using the latest construction techniques to increase the energy efficiency of their buildings. Of course, the same people may find themselves in both groups. These groups are shown in the right part of Figure 2, while the left side shows their goals. Both groups and goals are represented by circles, with the colors of the circles emphasizing the relationships between them. For example, the energy prosumers are represented by a purple circle, and the same color is given to the circle corresponding to their objective, i.e., the production of renewable energy. Similarly, the two circles representing the building owners and their goal of reducing pollution are marked in orange. Achieving these objectives depends on the presence of citizens in two interconnected contact zones: the human administrative legal contact zone and the more-than-human energy contact zone.



Currently, almost all these phenomena and processes are shaped by digitalization, which in Figure 2 is marked as the blue background. It is the most important transforming factor, as it accelerates the processing of information and expedites the activities taking place in both contact zones. In a modern energy system, digitalization plays the role of a lever, i.e., a simple machine consisting of a rigid beam and a fulcrum, which allows obtaining a greater force by applying a lesser force. The law of the lever was proven by the Greek mathematician and inventor Archimedes of Syracuse in his work On the Equilibrium of Planes or the Centres of Gravity of Planes [42] (pp. 192–194). As noted by Pappus of Alexandria, during his research on levers, Archimedes made his famous statement: give me a place to stand on, and I will move the Earth [43] (p. 460). In this case, digital technologies play the role of the rigid beam, and the fulcrum is the interactions occurring in both contact zones, namely, the struggles of people with each other and with surrounding nature. These interactions are based on prosumption and will be formulated precisely later in the article.




6. Summary of Previous Research on Digitalization and Distributed Generation in the Warmia and Mazury Province


Figure 3 summarizes the authors’ previous research on the impact of municipal governments on the development of the green energy sector in the Warmia and Mazury Province [34]. The need for an energy transition stems from the signing by Poland of international agreements aimed at limiting anthropogenic greenhouse gas emissions. The starting point was to determine whether the inhabitants of the region are interested in digital prosumption, which is a prerequisite for using public services related to distributed generation and decarbonization of the local economy. The answer came in the affirmative, as the public already had some experience in digital prosumption from the market sector. Historical determinants of prosumption were also of great importance because, in the socialist economy, prosumption was one of the basic methods of coping with the widespread shortage of goods and services [44]. Therefore, the local government sector, with societal support, decided to build a fiber-optic backbone distribution network and implement the 2025 Digital Plan for Warmia and Mazury. Next, the quality of municipal government websites was examined, which led to the conclusion that in terms of digitalization, public administration is significantly delayed in relation to the market sector. It was established that the cause of this is complex and has not only an economic basis, but also results from social, political, historical, geographical, and environmental issues. Furthermore, it turned out that municipalities with websites of the highest quality, which have the ability to jump-start a new business model in the form of social platforms for participation, are closely related to the transport infrastructure. This is due to the fact that the Internet infrastructure largely overlaps with communication routes [45]. This leads to the conclusion that the infrastructural growth poles and development axes contribute to the acceleration of the province’s digitalization at the municipal level, and the participation platforms facilitate the use of roads, railway lines, and inland waterway transport. In this way, we obtain something like a virtuous cycle, in which both elements mutually reinforce [46,47].



The inclusion of electricity production from renewable sources in this cycle is an essential condition for removing the asymmetry between the public administration sector and the market sector, and thus for decarbonizing the economy of Warmia and Mazury. The region has good conditions for the development of small hydro- and wind power stations, which was the main focus of the research. Determining the best location for such objects is the province of molinology. According to the final conclusion of the research, the energy transition is one of the most important factors of social change, which may result in the shift of public administration from producer and consumer capitalism to prosumer capitalism, catching up with the market sector.



In Figure 3, the impact of similar factors, elements, variables, and actions is marked with the same color. Sustainable development of the national and local economy requires that the public administration sector achieves a similar level of digitalization as the market sector, which is to ensure an appropriate level of compatibility between them in terms of economic models and processes. For this reason, both sectors were marked with circles of the same size, placed at the same level and given the same light purple color. Similarly, there are groups of factors such as acceptance of digital prosumption by society and digitalization at the municipal level (orange), prosumption and platforms for participation (blue), and sources of asymmetry and elimination of the gap between public administration and the market (purple). Infrastructural growth poles and development axes are correlated with the quality of websites and Internet infrastructure (green). Moreover, three important groups of non-economic factors shaping the province in question include geographical, environmental, and social issues in the region, historical determinants of prosumption, and molinology, which is why all these were marked in yellow. The area occupied by producer and consumer capitalism was marked in pink, and the space of prosumer capitalism was marked in light green.



In previous studies, the emphasis was placed on demonstrating that the inhabitants of Warmia and Mazury Province accept digital prosumption, which was to be a preliminary step towards a reform of public administration. The main issue was determining whether digital prosumption was acceptable to the local society. A positive answer was obtained, and at the same time, it was indicated that in order to accelerate the development of the prosumer power industry in the region, a change in the model of functioning of the local government sector was needed. Correspondence analysis was used to discover relationships between categorical variables in the database. The quality of municipal government websites was also studied using the binary method, and it was found that most of them do not play the role of social participation platforms.



This article presents the results obtained from an extended database on how digitalization can change operational and business models in local public administration for it to become the main driver in the development of energy prosumerism. In other words, this article seeks to determine whether the local government sector is able to release the prosumer potential of the society and incorporate it into a virtuous cycle involving feedback between electrification, decentralization, and digitalization (Figure 1). Previously, the focus was on determining the ability of the society to participate in the sphere of digital prosumption related to public administration, while in the current article the reverse dependence is examined, namely, whether municipal governments will be able to release the prosumption potential of citizens and direct it to the development of a regional prosumer power industry. A more advanced research method in the form of multiple correspondence analysis is another innovation compared to past research. This article found that, in Warmia and Mazury, citizens are the driving force of the energy transition, with the middle class having an outsized role [7]. The local government sector needs to be reformed in order to change from a barrier to the development of renewable energy into a catalyst for change.




7. Materials and Methods


7.1. The Research Hypothesis: Principles of Prosumption in the Contact Zones


The introduction of digitalization in contact zones must be preceded by a certain consensus between citizens and the local government sector, whose economic and administrative–legal basis should guarantee and stimulate economic development, with particular emphasis on the production of energy from renewable sources. It should probably not be done in the way of an experiment because, in the event of failure, it would generate significant costs but could be introduced as a proven and stable management principle. Such a solution has long been known in the market sector and is called prosumption. However, its implementation in the municipal government sector is slow and has encountered a number of obstacles, the most important of which is the low transparency of public administration. For this reason, there is a high asymmetry between the market sector and the public administration sector, which contributes to losses in economic growth at local, national, and international levels. It also negatively affects the development of energy production from renewable sources, thus delaying the energy transition. Without initiating prosumption in the local government sector, both contact zones, the human administrative legal contact zone and the more-than-human energy contact zone, will be dead and digitalization will not be possible, as it will not find a fulcrum there.



Prosumption is one of the most important business models of wikinomics [48]. Prosumers are a new type of economic entities who are not only consumers, but they are also actively involved in the design and creation of new products and services [49,50]. Their contribution to the whole business process is to provide unique ideas and non-standard solutions. Existing definitions of prosumption relate mainly to the market sector, while attempts to define this concept for the public administration sector are limited [51,52]. As part of the general concept of prosumption, ten detailed principles have been formulated, which are presented in Table 1 [34,53].



In 2015, a direct survey was conducted in Poland. The aim was to rate the suitability of the ten principles of prosumption proposed by the authors (Table 1). The evaluation was made by the citizens of the Warmia and Mazury Province. When preparing the list of principles, the authors were guided by the knowledge of the most important elements of contact zones previously defined in the literature, in both theoretical and empirical references, economic and sociological determinants of efficient activities in communication between citizens and officials, and also issues related to the digitalization of public administration services. The present article examines the following research hypothesis:




society supports the idea of improving the local government sector by introducing digital prosumption and is ready to actively participate in this undertaking.





It can also be formulated in the form of the following equation:


Digitalization of contact zones = ten principles of prosumption + digital technology.



(1)







From the point of view of the interactions taking place in the contact zones, answers will be important not only as to which rules of prosumption have been chosen by citizens but also as to which rules have not been chosen by them. The choices made are most often based on the knowledge possessed by the respondents, and the lack of response suggests that the respondents do not have adequate information. These shortcomings should prompt the municipal governments to fill the existing knowledge gaps of citizens, which will allow public administration to interact with people in order to jointly launch a virtuous cycle consisting of digitalization, decentralization, and electrification.




7.2. Multiple Correspondence Analysis


Multiple correspondence analysis is primarily used in research to examine issues with a number of categorical variables bigger than two [54,55,56,57,58,59]. It is frequently employed to analyze data from questionnaires [60]. This method is an extension of simple correspondence analysis and likewise it is used to study the co-occurrence of phenomena. This method uses the inner product of an indicator matrix called the Burt Table [61,62,63]. The table structure is based on frequency tables and consists of adding parts that represent the relationships of each variable to itself. The Burt Table is the symmetric matrix.



In recent years, multiple correspondence analysis has become increasingly popular in a variety of scientific disciplines, especially in medical and economic sciences. Regarding medical sciences, the usefulness of this method has been demonstrated in epidemiology [64], where it enabled in-depth research on epidemics of malaria [65,66]. Moreover, it has allowed researchers to achieve interesting results in the scope of cognitive aging [67]. It has also been used in studies on nonlinear relationships of the motor cortex and basal ganglia [68], and proved helpful in the identification of behavior patterns associated with overweight and obesity in adults [69]. In economic sciences, the multiple correspondence analysis is helpful in studying such issues as financial inclusion [70,71,72,73], multidimensional poverty [74,75,76,77], measuring the circular economy [78], and emergencies [79]. Based on results achieved with this method, the classification of residential electricity consumers has been developed [80]. Furthermore, this statistical method has considerable application potential in social sciences [81]. One interesting example is its use in exploring Nobel Prize data involving four categorical variables: the country of birth or residence of the laureate, the scientific discipline, the period in which the Nobel Prize was awarded, and the gender of the laureate [82]. Multiple correspondence analysis is also helpful for analyzing opinions of students about their school [83]. Moreover, it provides interesting knowledge on attitudes of Americans to life according to their marital status, people’s opinion on abortion according to their religion and education, and association patterns developed by a mother and her infant during the first six months of life [84].




7.3. The Empirical Database


Empirical data collected during the direct survey were used to construct the 27 × 27 Burt Table. It was divided into three parts, which are presented in Table 2, Table 3 and Table 4. Part one of the Burt Table contains the number of respondents divided according to sex and age (Table 2). The second part contains the principles of prosumption that were not selected (symbol 0) or selected (symbol 1) by the respondents, taking the sex division of respondents into account (Table 3). The third part contains the principles of prosumption that were not selected (symbol 0) or selected (symbol 1) by the respondents, taking the age distribution into account (Table 4). The sampling was random.



The following formula was used to determine the minimum sample size    N  m i n    :


   N  m i n   ≥        Z  α / 2      2    4  E 2    ,  



(2)




where    Z  α / 2     is the number determined by the desired level of confidence and  E  denotes the margin of error. Usually, surveys assume that the confidence level is 95%, which results in    Z  0.025   = 1.96  , and that the margin of error is   E = 0.03  . Based on the inequality (2),    N  m i n   ≥ 1067   is obtained. In this study, the sample size equals   N = 1821  , which at the confidence level of 95% reduces the margin of error to   E ≈ 0.023  .




7.4. Calculations


The three-part Burt Table (Table 2, Table 3 and Table 4) has become the basis for multiple correspondence analysis. Table 5 shows the quantitative characteristics of the Burt Table for fifteen dimensions: singular values, eigenvalues, percent of inertia, cumulated percent, and chi-square distances. The values for the first three dimensions have the largest contribution to inertia. Further dimensions explain the ever-smaller percentage of total inertia. The essence of multiple correspondence analysis is to move the relationships between variables from the original multidimensional space to the space of smaller number of dimensions as accurately as possible. Typically, the reduction of the dimension of a studied issue is carried out up to two or three dimensions, which allows the problem to be graphically analyzed.



In multiple correspondence analysis, the distribution of the Burt matrix by singular value decomposition method is essential. The eigenvalues obtained from the analysis of the Burt matrix are a better approximation of the inertia explained by the factors than the eigenvalues of the indicator matrix. Inertia is analogous to the concept of the moment of inertia used in physics, which denotes the mass of body product and the squared distance to the axis of rotation. In other words, inertia is the overall value of chi-square statistic divided by the total sum of the observations. Table 5 shows that the issue of prosumption in the public administration sector is fifteen-dimensional. In order to visualize the structure of links between categorical variables in a space with a smaller number of dimensions as closely as possible, the directions of the axes (dimensions) should be determined so that subsequent dimensions explain the smaller part of the total inertia (or the total value of chi-square statistic). The cumulative percentages of inertia explained by the dimension of the assumed space are used to determine the number of dimensions. In this case, the three-dimensional and two-dimensional space is adequate to represent the original structure of variables. Significantly, the chi-square metric is used in the study.



Table 6 shows the coordinates of twenty-seven columns, and it also includes the statistics of the quality of the solution. This information is needed to graphically illustrate the co-occurrence of such phenomena as sex and age of respondents with the non-selection (symbol 0) or the selection (symbol 1) of ten postulated principles of prosumption applicable in the local government sector.



In Table 6, separately for each of the 3 dimensions, there are 27 points representing all the categorical variables present in the studied issue. The distances between these points were calculated using the chi-square metric. The mass of the point indicates its validity in the conducted research study. It was found that the largest masses were points P4:0 (0.071468), P8:0 (0.058039), and P9:0 (0.057671). Therefore, the non-selection by some of the respondents of principles P4 (technical conditions for providing of services), P8 (a more favorable attitude of the officials), and P9 (possibility of dealing with the matters at one branch of the office) may indicate that they attach less importance to digital prosumption. This might prove that they are to some extent unaware of the immense prosumption power that lies in them. This may also partly confirm Ritzer’s statement that prosumers do not realize that they can play a productive role in the economy and that companies have already made a profit out of it [85,86].



Table 6 also shows the quality of all points after the reduction of the dimension of the studied issue. This is to assess whether they are properly represented in the selected coordinate system. In other words, the distance between points should be approximated with satisfactory accuracy in the space with fewer number of dimensions. The quality of a given point is the square quotient of its distance from the center of the selected coordinate system and the square of the same distance in the coordinate system with a maximum number of dimensions (here fifteen). The definition of quality implies that this measure is a number that accepts values between 0 and 1. The closer the unity is, the better the point is represented. If the quality of a given point is less than 0.1, then it is not very well represented in the selected coordinate system. In Table 6, each principle of prosumption has a quality value, regardless of whether the respondents chose it or not. Table 6 shows that the points representing the principles of prosumption—P.6 (0.599893), P.7 (0.581321), and P.1 (0.558106)—had the best quality. Thus, the points associated with P.6 (consistent communication in the client–official relationships), P.7 (how the service is performed as a factor that improves client–official relationships), and P.1 (an official’s efficiency of service) are best represented in three-dimensional and two-dimensional spaces. The lowest quality, below 0.1, was only seen in points AGE:4 (0.011323) and AGE:0 (0.031209), so these age groups are moderately represented in the selected coordinate system. The quality of a given point may also be considered as its share in the overall inertia at the chosen number of dimensions.



The next indispensable concepts in the analysis of Table 6 are the relative inertia and the relative inertia for each dimension. The relative inertia represents the proportion of a given point in the total inertia, which is measured irrespective of the number of selected dimensions. The following age groups had the biggest influence on the overall inertia: AGE:4 (0.064275), AGE:3 (0.060486), and AGE:0 (0.060412), although the first and third groups had slightly lower quality. This means that the opinions of these respondents on the principles of prosumption in the local government sector are important for the purpose of research study. This is consistent with common sense, as these groups include both people who have personal and professional experience and people who have just started their professional life (but who are important from the perspective of the future). The columns presenting the relative inertia for each dimension contain the relative contributions of the individual points to the inertia, which is generated by the given dimension. Therefore, these values are given separately for each dimension.



The last value given in Table 6 is     cosine  2   , which should be understood as quality or squared correlations with each dimension. These columns contain quality measures for each point in relation to each dimension. The sum of the values of these columns calculated for all dimensions is equal to the total quality of a given point. For example, consider the P.1 principle of prosumption (regardless of whether or not it is selected by respondents). By summing   0.145166 + 0.158840 + 0.254099   we obtain 0.5581, which is the value found in the column describing the quality of the P.1 point. The     cosine  2    values can also be interpreted as the proportion of the dimension in the inertia point. This share is equal to the squared cosine value of the angle between the vector determined by a given point and the corresponding axis of the coordinate system.



Based on Table 6, the points representing all 27 categorical variables in three-dimensional and two-dimensional spaces are drawn. This table contains a lot of information that is not directly transferred to charts. Therefore, the graphical analysis shown below (Figure 4, Figure 5, Figure 6 and Figure 7), which is based solely on the coordinates of the points representing the variables, should be supplemented by the other information included in Table 6. This obviously provides a very broad possibilities of interpretation of the obtained results. This paper is limited to the findings that are most strongly linked to the objectives of the research, and therefore to the importance of prosumption in the public administration and the possible role of this sector of the economy in accelerating the energy transition.





8. Results


8.1. Digital Prosumption as the Basic Principle of the Functioning of Contact Zones


The essence of multiple correspondence analysis is the reduction of the dimension of the studied issue, while maintaining the exact structure of the links between the categorical variables. As can be seen from Table 5, the issue of prosumption in the public administration is by its nature fifteen-dimensional. In order to present them graphically, it is necessary to reduce the number of dimensions from fifteen to three or two. Figure 4, Figure 5, Figure 6 and Figure 7 present the studied issue in three-dimensional or two-dimensional sections, while ensuring the highest possible accuracy of preserving the original structure of the relationships between the variables.



Figure 4 shows the coexistence of phenomena in a three-dimensional space. If the respondents did not choose a particular principle of prosumption, the point representing that fact was marked with a red circle, and if selected the corresponding point was marked with a blue circle. The age groups of respondents are symbolized by the green squares. The sex of respondents was colored purple—circle for women and triangle for men. Two ellipses—purple and green-yellow—were used to visualize the respective structures in the data. Note that Figure 4 has an illustrative character. More detailed information is provided by simultaneous analysis of the three two-dimensional cross-sections shown in Figure 5, Figure 6 and Figure 7.



In Figure 5 we have a more accurate confirmation of the observations made in the three-dimensional space (Figure 4). All the respondents, regardless of sex, who belong to groups AGE:0, AGE:2, AGE:3, and AGE:4 are aware of the fact that the introduction of prosumption in the local government sector is beneficial both to households and to businesses. The similar phenomenon—asymmetry in the evaluation of individual principles of prosumption by women and men—can be seen in the two-dimensional cross-section shown in Figure 6. The most interesting information, however, is shown in Figure 7. It appears that prosumption attitudes are widespread in the age groups AGE:0, AGE:1, and AGE:4 regardless of sex. Thus, the introduction of prosumption in the municipal governments will be welcomed and expected by the public.



It is possible to analyze Figure 4, Figure 5, Figure 6 and Figure 7 in more detail. From the perspective of the digital prosumption, the most important principles of prosumption are: P4:1 (technical conditions for providing service), P5:1 (availability of information), P6:1 (consistent communication), P7:1 (how the service is performed), P9:1 (possibility of dealing with the matters at one branch of the office), and P10:1 (the ability to deal with the matters online). In Figure 4, all of these principles, apart from P4:1, are in the areas defined by ellipses. This rule is repeated in Figure 5 and Figure 6. In Figure 7, all the principles, including P4:1, are inside the ellipses.



There is a very interesting situation connected with point P4:1. Figure 5 and Figure 6 show that this is an isolated point. However, the calculations in Table 6 show that the P4:1 principle has a relatively high impact on the overall inertia (0.057174). It is therefore important for the point of view regarding the aim of this study. Moreover, the point that represents it has a relatively high quality (0.478745). At the same time, it is clear that the contribution of this point to the inertia generated by the first dimension is large (0.166995), significantly higher than the corresponding contribution to the inertia generated by the second (0.000414) and third dimension (0.000089). It also turns out that the quality of this point for the first dimension—represented by     cosine  2   —is 0.477945, and therefore it is much higher than for the other two dimensions (0.000660 and 0.000140). Figure 5 and Figure 6 show that P4:1 has the highest correlation with the axis representing the first dimension, since the vector joining the origin point of the coordinate system to point P4:1 has the smallest slope in relation to that axis. In other words, point P4:1 is literally on the axis corresponding to the first dimension. Therefore, the rule P4:1 must represent some hidden property. Figure 5 and Table 6 show that similar properties are shown by points P9:1 and P7:1 in relation to the first dimension. In contrast, Figure 6 shows that the vector inclination angles P5:1, P9:1, and P.10:1 (the variables related to the digital prosumption) to the axis of the first dimension are also small. In turn, in Figure 7, point P4:1 is near the origin of the coordinate system, so it creates something similar to a prosumption standard. This information is sufficient to state that the hidden dimension correlated with the first axis (dimension) must be the digital prosumption. Thus, the respondents point to very important information related to prosumption in the local government sector—the only acceptable form of prosumption is digital prosumption. This fully confirms Ritzer’s conclusion that digital prosumption is the most balanced form of prosumption [85,86]. It seems that its proper application in the municipal governments can be an effective tool to offset the negative effects of uncontrolled prosumption in the market sector. These threats arise mainly from economic development being based on the free-of-charge work of prosumers.



Table 5 shows that the first three dimensions have the greatest share in explaining inertia; hence, the research study was conducted in a three-dimensional space (Figure 4). Figure 4, Figure 5, Figure 6 and Figure 7 illustrate the results obtained using multiple correspondence analysis. On the basis of Figure 4, it can be said that there is a great difference between men and women in their approach to prosumption in the public administration sector. Nonetheless, both approaches have complementary character. The highest number of non-selected answers is characteristic for women in the age group AGE:1. However, the aforementioned group see the importance of the principles P1:1 and P6:1. For men and women in groups AGE:0, AGE:2, and AGE:4, almost all the principles of prosumption are valid. The exception is P4:1, which in Figure 5 and Figure 6 is an isolated point, but contains a hidden dimension—digital prosumption. A more detailed analysis of co-occurrence phenomena is possible using the two-dimensional cross-sections (Figure 5, Figure 6 and Figure 7). The general conclusion is that the vast majority of respondents expect the introduction of postulated principles of prosumption to the public administration sector. At the same time, they are aware that the prosumption should be supported by ICT, and should therefore take the form of digital prosumption. This is evidenced by the central position of the P10:1 point in all the figures. This is probably due to the fact that respondents already have some experience with the digital prosumption taken from the market sector. They also seem to be aware of the importance of the P4:1 principle (technical conditions for providing of services). As shown in Figure 4, Figure 5 and Figure 6, it is seemingly an isolated point, but in Figure 7 it is located near the origin of the coordinate system. This rule may therefore be considered a certain standard of digital prosumption to some extent emphasized by the respondents.



The conclusions from the research study on prosumption in the public administration clearly indicate that in this sector of the economy, respondents will only accept digital prosumption. The implementation of prosumption must therefore be supported by digital technologies. Thus, the research hypothesis concerning the implementation of digitalization in contact zones was verified positively. Society voiced their opinion, supporting the selected prosumption principles, although the survey revealed some gaps in their knowledge as certain prosumption principles were not selected. The latter are critical for initiating meetings and interactions between citizens and the public administration. Citizens’ opinions are already known, which means that the development of solutions promoting climate protection and generation of energy from renewable sources in the more-than-human energy contact zone will require specific measures to be taken by the municipal governments in the near future.




8.2. Characteristic Features of Warmia and Mazury Contact Zones


The Warmia and Mazury Province is a region with relatively weak socio-economic potential in both Poland and the European Union [87,88]. The level of information infrastructure there is low, but changes in the synthetic ICT index determined for the province in comparison with the national average indicate the occurrence of a catching-up effect [89]. A negative phenomenon of shrinking of municipalities is observed in the region due to adverse demographic changes. A decrease in the population has occurred in more than 80% of municipalities in the province, which causes unfavorable economic effects in the form of a decrease in the budgetary revenues [90]. One of the most interesting initiatives undertaken in this region is the accession of many cities to the Polish National Cittàslow Network [91]. This serves the development of prosumer attitudes in society important from the point of view of the local government sector, because one of the postulates contained in the organization’s program is precisely to improve the functioning of this sector.



In 2015, the construction of a fiber-optic backbone distribution network was completed in Warmia and Mazury, with the aim to enable broadband Internet access for residents, entrepreneurs, and government institutions from this region. This investment was accomplished as part of a public–private partnership, which signifies that the province’s authorities must have considerable experience in this type of venture [92]. Therefore, the development of IT infrastructure in this region should be continued on similar principles in the future.



All the rules of prosumption not chosen by citizens remain a potential challenge for the local government sector. A closer look at this problem indicates the existence in the human administrative legal contact zone of all the features of a typical contact zone, such as autoethnographic texts, transculturation, colonialism, anti-conquest, radical heterogeneities, fundamental inequalities, coercion, violence, ambiguities, insurmountable conflicts, and the struggle for interpretive power.



A survey is a kind of autoethnographic text, a response to many earlier official documents, which are, in fact, ethnographic texts in which municipal governments present their views on citizens and perceptions of the problems of local communities. A large number of unselected rules of prosumption prove that people rarely meet with representatives of public administration, and even if they do, there are fundamental inconsistencies between the idioms of the metropolis and indigenous idioms. The only source of citizens’ knowledge about prosumption and the possibilities of its application in the local government sector is the market sector, whereas municipal governments do not take sufficient measures to adapt to the requirements of the modern economy nor support the initiatives of local communities. The response of local public administration to such research as presented in this article leaves much to be desired; hence, the mirror dance which Pratt mentions cannot yet take place. Two facts can be cited in support of these conclusions. The first is a very worrying demographic phenomenon occurring in Warmia and Mazury, which has already been mentioned. In search of better living and working conditions, people have moved to other regions of Poland or even to other European or non-European countries. The second fact is the large potential for the development of micro- and small hydropower plants in the region [34]. Unfortunately, it is not utilized due to the lengthy administrative and legal procedures. According to the current regulations, hydroelectric power stations are classified as economic activities with a significant potential impact on the environment. In consequence, a potential investor must obtain not only an environmental approval, but also an approval for building conditions, a water permit, an approval for the acquisition of rights to use real estate owned by the State Treasury, and a building permit. Briefly, the construction of a small hydropower plant with a nameplate capacity in the tens of kilowatts requires the same number of permits and administrative approvals as the construction of a larger hydropower plant with a capacity of several megawatts [93]. It usually takes two to five years to settle all administrative and legal issues before the investor can proceed to the more-than-human energy contact zone [94].



Human administrative–legal contact zones are also places of transculturation, as citizens are forced to use what the metropolitan culture offers, which in this case is represented by the municipal governments. To explain this problem, reference must be made to the historical context. The lands of contemporary Warmia and Mazury used to belong to East Prussia, part of the German Empire and then the Third Reich, and they were incorporated into Poland as part of the Recovered Territories by the 1945 Potsdam Conference. In addition, until 1989, Poland had a centrally planned economy, and the whole country was in the sphere of influence of the Soviet Union. Only the economic changes initiated in the early 1990s resulted in the emergence of a capitalist economy. In the twentieth century, the province underwent German colonialism, which was later replaced by Soviet colonialism. In both cases, local governments were far from transparent, mostly based on a command-and-control system of management. The local public administration still bears the marks of these colonial influences, as they have penetrated deeply into the regional culture. Warmia and Mazury still has remnants of the centralized public administration of the Third Reich and the socialist economy imposed immediately after the Second World War. A common element of both these colonialisms was the enormous power of local authorities, which allowed for the effective suppression of any civic initiatives. This perfectly explains the current difficulties in adapting municipal governments to the requirements of the digital economy. Over the past few decades, citizens have tried to appropriate certain elements of dominant cultures, German and Soviet, and use them under a centrally planned economy, but after the advent of the digital economy, these have turned out to be contrary to the new market logic. Therefore, there has been no permanent cooperation between two metropolitan cultures and the Polish indigenous culture and, as a result, no new economic and legal reality was created. During the process of cultural change and mutual give and take, the two sides of the equation were not modified, as Ortiz assumed, but inequalities in many dimensions were created and increased, so in this case, we can only talk about failed transculturation. The remains of both colonialisms are visible in the survey in the form of the rules of prosumption which were not selected by citizens.



The survey is also a reflection of conquest and anti-conquest. The history of Warmia and Mazury over the last several hundred years is extremely complex, which to some extent still affects the current situation of the region. These areas were previously part of Royal Prussia and the Duchy of Prussia and, as such, belonged to the Crown of the Kingdom of Poland, the Duchy of Prussia remaining in fiefdom dependence [95,96]. The Treaties of Wehlau and Bromberg of 1657 led to the loss of the Duchy of Prussia, while the annexation of Royal Prussia by the Kingdom of Prussia took place in 1772 as a result of the First Partition of Poland. It can therefore be said that the region was lost as a result of conquest and remained so until the end of World War II. In the years 1945–1989, Warmia and Mazury, as well as Poland at large, had a command economy, which for the local society was an alien system of management imposed by the Soviet Union. During this period, the phenomenon of anti-conquest was perfectly visible in the region, as a representation strategy including both gestures of innocence and the simultaneous pursuit of hegemony was pursued. On the one hand, the region found itself again within the borders of Poland, but obedience to the colonizer ruled out any major changes in the social, economic, and legal spheres.



The current activities of society in the field of energy transition, particularly participation in the virtuous cycle of digitalization, decentralization, and electrification, may require the use of administrative–legal tools and discourses both within and outside formal institutional channels. In some cases, needing to protect the environment may force citizens to correct the mistakes of local governments through marches, demonstrations, rallies, pickets, strikes, roadblocks, or other forms of civil disobedience. In Poland, in recent years, two such cases in the form of grassroots movements deserve special attention, as they show how a local protest may transition into proactive energy policy formation at the national level. In the first case, citizens of the village of Żurawlów located in the Zamość region stopped the prospecting and extraction of shale gas. The second is the fight against air pollution in Kraków [41]. It is true that both examples come from outside Warmia and Mazury, but they are worth mentioning here for the sake of comparing contact zones in the studied province with the equivalents existing in other regions of the country.




8.3. The Rationale for the Need for Further Comparative Research


A prosumer sentiment survey showed that many of the prosumption principles listed in Table 1 were not chosen by respondents. Their ignorance and uncertainty in this regard indicate that something interesting may be happening in the contact zones in Warmia and Mazury. The questionnaire survey identified in this region some elements of contact zones known from the humanistic, social, and environmental literature cited earlier, such as ethnographic and autoethnographic texts, transculturation, and inconsistencies between the idioms of the metropolis and indigenous idioms. To end the empirical research at this point would mean that it would remain significantly incomplete. This has necessitated the introduction of two additional sections in the article (9 and 10), which will ensure the completeness of the research presented here. They are needed for the following reasons:




	
The issue of the impact of contact zones on energy transition is addressed here for the first time in science, which means that there is a lack of a frame of reference necessary to evaluate the results of the survey. To date, no other scientific papers have addressed this topic. The only paper is our previous study, which we mention in Section 6, but this insufficient, as its goals were somewhat different.



	
Explaining the reasons why many prosumption principles have not been chosen by citizens points to the need to find a reference system in the form of other local contact zones, preferably in Poland. Such zones should be developmental in nature and thus potentially have an impact on national energy policy. This will enrich the interpretation of the survey results. Two such contact zones were found in Żurawlów and Kraków. Without additional comparative analysis of all three contact zones, it would not be possible to draw up a list of their characteristics, which are critical for energy transition.



	
A full explanation of the importance of survey research is not possible without reference to such factors as the socio-economic history of the region, its current level of development, and specific features, as well as geographical and environmental conditions.










9. Two Selected Reference Systems: The Human Administrative Legal and the More-than-Human Energy Contact Zones Located Outside Warmia and Mazury


9.1. The Fight of Farmers from Żurawlów against Shale Gas Extraction


In the opinion of the Polish Geological Institute, the prospective resources (onshore and offshore) of shale gas in Poland range from 346 to 768 Bcm (billion cubic meters) [97] (p. 4). Some of the deposits are located in the vicinity of Żurawlów, located in the municipality of Grabowiec, Zamość District, a village of only 96 inhabitants, including children and the elderly. Between 3 June 2013 and 7 July 2014, residents and farmers from the vicinity protested against the activity of Chevron Corporation, an American multinational energy corporation, which intended to prospect for shale gas in the nearby areas [98]. By taking over the local company Lublin Energy Resources, Chevron succeeded in obtaining license number 30/2007/p, issued in a non-bidding procedure by the Ministry of Environment on 6 December 2007, for the exploration and prospection of deposits of coalbed methane and natural gas in the Grabowiec area. The licensed area of 1195 km2 included the city of Krasnystaw and areas in 18 municipalities, including Grabowiec, Miączyn, Sitno, Skierbieszów, and Zamość [99] (pp. 20–24). The protest was caused by the numerous threats to the environment and life of citizens associated with the extraction of shale gas by hydraulic fracturing, which uses toxic chemical compounds and can release naturally occurring radioactive material. Residents feared the loss of their farms, which provided them with livelihoods, damage to houses and roads, as well as the irreversible degradation of the unique ecosystem and adverse changes in its biodiversity. Several dozen meters from the area leased by Chevron is the Wolica Valley, named for the Wolica River flowing through this area, constituting the right-hand tributary of the Wieprz River, which covers 938.28 ha and is a special area of habitat protection belonging to the Natura 2000 network [100]. Aware of the risks associated with fracking, citizens blocked access to the site where the exploratory drilling rig was to be built with tractors and agricultural machinery and then proceeded to continuously occupy it. As it soon turned out, Chevron did not have a sufficient legal basis for the actions that it intended to take in Żurawlów [99] (pp. 108–116). On one of the protesters’ banners appeared an inscription in the form of an equation:


Fracking = death of agriculture.



(3)







Another banner indicated that the inhabitants of Żurawlów were keenly aware of international energy politics: Chevron + Gazprom are a deadly threat to energy security. In this way, they probably also pre-empted accusations of acting in favor of the Russian Gazprom corporation. The farmers’ protest quickly gained publicity, not only in Poland but also abroad [101,102]. Billboards appeared in the center of Warsaw, which read: Żurawlów in defence of land and water against the world’s most toxic company. The fight continues. Now [103]. In addition, support for the inhabitants of Żurawlów came from all over the world, and from the first days of the blockade they were supported by French committees and associations fighting against shale gas [104]. The protesters were also supported by Catholic priests from nearby parishes [105]. After 400 days, the occupation protest was successful, Chevron left the leased land, and the residents saved their soil, as well as drinking water resources including the Major Underground Water Reservoirs in Poland numbered 405, 406, and 407 [106] (pp. 30, 275–281). This action was the longest local protest against the exploration and exploitation of shale gas deposits in the world [107]. It was also a valuable lesson given by citizens to central and local authorities, who had to seriously revise their existing energy policy.




9.2. Citizen Initiatives against Air Pollution in Kraków


Air pollution is a serious problem in many cities around the world, and low emission is one of its major sources. Low emission refers to the emission of products of the combustion of solid, liquid, and gaseous fuels from sources of emission located at a height of no more than 40 m. Depending on the sources, three main types of emissions can be distinguished: from the generation of heat in household boilers and local boiler facilities, from transportation, and from industrial sources. Low emission is composed of suspended particulates PM10 and PM2.5, sulfur dioxide     SO  2   , nitrogen oxides     NO  x   , heavy metals, polycyclic aromatic hydrocarbons, and dioxins [108]. In large concentrations, they pose a threat to human health and life. In many large urban agglomerations in Poland, suspended particulates PM10 and PM2.5 are particularly hazardous because their daily allowed levels are exceeded. As regards PM10, its daily permissible threshold is      50   μ g / m   3    and it may not be exceeded more than 35 times in a calendar year, while the permitted annual mean value is set at      40   μ g / m   3   . For PM2.5, the limit to be achieved by 1 January 2020 was      20   μ g / m   3    (previously      25   μ g / m   3   ). In 2019, the alert threshold for PM10 was lowered from 300 to   150      μ g / m   3   , while the information threshold went down from 200 to   100      μ g / m   3   , both being daily average values [109].



Among the Polish cities, Kraków stands out as the worst case, with the concentrations of suspended particulates PM10 in 1998–2008 approximating   70 – 95      μ g / m   3    in a year [110] (p. 11). In 2017, the average yearly concentration of PM2.5 in that city was the highest in Poland, and equaled   28.4 – 40.1      μ g / m   3    depending on the location of the measuring station [111] (p. 17). The situation has now improved slightly, but the thresholds are still exceeded and Kraków has been one of the world’s most badly polluted cities for years. As a result, a civic organization called the Kraków Smog Alert was launched in December 2012. It was the first anti-smog civic movement in Poland [112]. The Kraków Smog Alert began to inform the city’s residents, via social media, about air quality measurements commissioned by the local authorities and about threats to health due to air pollution. The subsequent measures included anti-smog campaigns and marches, whose main objective was to make citizens and local governments aware of the problem they are faced with and to suggest the best solutions [113]. Since the findings reported by the local authorities suggested that the main source of air pollution in the city was low emission, the movement recommended the imposition of some restrictions on heating buildings with low quality coal or wood [112]. These steps resonated increasingly within the community. While the first anti-smog march gathered around 300 people, the next one attracted around 2000 participants [114]. Over time, the Kraków Smog Alert has gained fame across Poland. It initiated the foundation of the Polish Smog Alert in 2015, which associates over 40 local movements from all over the country [112]. These initiatives have been noticed by foreign mass media [115,116,117].



The major successes of the Kraków Smog Alert include persuading local governments to adopt the country’s first anti-smog resolutions that aimed at improving the air quality in Kraków and in the entire Małopolska Province [112,118]. Consequently, a total ban on burning coal and wood in boilers, stoves and fireplaces was imposed in Kraków on 1 September 2019, leaving gas and light fuel oil as the only allowed fuels now. The regulations are less stringent in the Małopolska Province. The burning of coal sludge and coal flotation concentrates has been banned since 1 July 2017, while wood and biomass have been allowed as long as their moisture content does not exceed 20%. Moreover, coal- and wood-fired boilers or a wood-burning fireplace may be used if their emission parameters comply with the EU eco-design regulations. However, local residents are obliged to replace coal- and wood-fired boilers by the end of 2022 if these devices do not meet any emission norms, and by the end of 2026 also those boilers that currently meet only basic emission requirements [119]. With time, other provinces in Poland have adopted similar anti-smog resolutions, which enforce the replacement of old boilers, stoves, and fireplaces with modern devices at different times, and sometimes impose a partial or complete ban on coal or wood burning. To this day, only two provinces have not passed such resolutions: Warmia and Mazury Province and Podlasie Province [120].



A more thorough inspection of the Kraków contact zones demonstrates that they are far more complex than it might appear at first glance. It turns out that there is another civic movement, called the Social Initiative Kraków Alert Stop the Ban, which was set up in 2013 and now associates around 300 persons who oppose the ban to burn coal and wood in stoves; hence, it is a countermove against the Kraków Smog Alert [118]. Those who protest against the ban argue that the Kraków Smog Alert takes advantage of doctored research on air pollution sources and draws erroneous conclusions regarding the environmental protection policy. They maintain that data from air monitoring stations of the Regional Inspectorate for Environmental Protection are only able to detect the presence and concentration of pollutants in the air, but fail to identify where these pollutants originate from. The new initiative admits that smog is a significant issue but emphasizes the role of pollutants produced by vehicles, and suggests completely different corrective measures. Among the suggestions raised by this movement, there is an option to allow the use of modern, automated coal-fired retort boilers, which could be fed with eco-pea coal: high-quality coal fuel emitting far less pollutants than ordinary coal, hence the prefix ‘eco’. Other types of fuels allowed could be renewable biofuel composed of wooden pellets. The proponents of this initiative also suggest reducing air pollution due to road traffic by implementing so-called green waves: smart traffic management systems in cities that facilitate the flow of vehicles. Essentially, such systems ensure the synchronization of traffic lights at all intersections so that vehicles travelling at a certain speed are ensured green lights at every intersection they pass through. Thus, the speed of vehicles is more stable, which reduces fuel consumption and thereby generates less pollution [121]. In other words, while the mentioned new group aims to improve the quality of air, it claims the goal cannot be achieved by imposing a total ban on the burning of solid fuels, but will require a series of more complex and fairer measures [122].



Further research on the air pollution in Kraków has shown that this problem is more complex than expected. A new actor appeared in the contact zone: a team of researchers from the Department of Environmental Protection and Design of the AGH University of Science and Technology in Kraków, who questioned the claim that low emissions were the main source of air contamination, and highlighted the need to re-examine sources of particulate matter and other harmful chemical compounds in the city’s air [122]. The researchers maintained that the data collated by the Marshal’s Office, which served to develop air protection programs for the entire province, were dubious. According to this information, the structure of air contamination with PM10 dust in 2005 was as follows: 68% originated from transportation and traffic, 24% came from solid fuel furnaces (mainly fed with coal), and 8% was generated by industries. However, in 2013, the data provided by the same office were completely different: the sources of smog consisted of vehicle exhaust fumes (21%), furnaces fed with coal and wood (53%), and industries (26%). These data instantly reveal distinct anomalies, as the number of vehicles registered in Kraków and in the region of Małopolska (figures in brackets) increased rapidly, from 383,000 (1,056,755) in 2005 to 503,287 (1,615,661) in 2013. Additionally, the higher percentage of air contaminants originating from industries in 2013 is puzzling. In fact, the number of industrial plants in Kraków decreased considerably between 2005 and 2013. One would therefore expect a reverse tendency; that is, the percentage of transportation emissions should be higher in 2013 than in 2005, while the percentage of industrial emissions should be lower. Should these observations be true, solid fuel furnaces might turn out to be a less serious threat to air quality than previously thought [123]. Despite the lack of adequate research, the above opinions were criticized by both the Kraków Smog Alert and the local authorities, and the researchers were accused of hindering the fight against smog [124].



Nevertheless, the hypotheses put forth by the Kraków-based scholars were confirmed by Stanisław W. Gawroński from the Independent Department of Natural Foundations of Horticulture at the Warsaw University of Life Sciences, who suggests that the major source of particulate matter in air is mechanical vehicles. These pollutants come from exhaust fumes and from tires, asphalt, brake discs, and brake pads as they are worn out. The available data show the following structure of air pollutants in Warsaw: over 70% of particulate matter originates from transport emissions, 20% from industries, and 10% from households. Gawroński points to an important, though often underestimated method for smog elimination, such as adequately designed urban green areas, which are an excellent trap for airborne pollutants. There is a list of selected plant species, comprising over 25 species of trees, over 25 species of shrubs, and 6 species of creeping and climbing plants, which are recommended for growing in towns because of their ability to arrest particulate matter. The plants which thrive well in polluted urban areas include birches, oaks, yews, ash trees, and purple willows [125]. The plant detoxification mechanism works very well even when the contamination is caused by heavy metals and polycyclic aromatic hydrocarbons. The composition of green belts along roads with heavy traffic should comprise plants with high phytoremediation capabilities [126].



The latest studies by the Kraków-based scientists point to other, previously unrecognized causes of air pollution in that city; namely, changeable meteorological conditions. The low wind velocity and low mixing-layer height could contribute to elevated concentrations of airborne dust particles and other air contaminants, especially in the winter months [127]. Moreover, it was found that mechanical street cleaning might lead to a short-lived, around 3 h, increase in the concentrations of PM10 dust in air because the garbage trucks used for this purpose cause air turbulence and lift pollutants from the streets, thereby re-introducing them to the atmosphere. As a result, the concentration of PM10 in air can double, and the duration of this effect depends on wind velocity and the atmospheric stability class [128]. Furthermore, a similar effect was discovered in connection with the traffic of vehicles, which also lifts dust from streets and increases the particulate matter concentration in air by about 50%. Thus, improper cleaning of streets is a considerable source of air contamination. This effect could be averted if streets were washed regularly [129]. It was also determined that the emissions of PM10 which originate from re-entrained road dust could comprise up to 25% in winter and 50% in summer of the total PM10 concentrations in the air near roads [130]. Thus, a conclusion can be drawn that the PM10 amounts determined in air can be counted several times, which means that the data obtained from air monitoring stations are burdened with a certain error. The above studies cast more light on the origins of air pollution and can provide at least a certain measure of explanation why—despite the numerous initiatives, bans on using coal and wood for heating homes, and programs of replacing old boilers—Kraków is still among the most polluted cities in the world. On 14 December 2021, at 8.40 a.m. local time, Kraków ranked as the most polluted city in terms of air quality and pollution, and its U.S. AQI (Air Quality Index) was 316, which corresponds to a level hazardous to health. In response, the city’s authorities provided free public transport to everyone, which proves that traffic is taken into account as a serious source of pollution, just like coal and wood stoves [131]. When the U.S. AQI value is as high as mentioned above, anyone exposed to such air pollution can experience considerable deterioration in health [132].



In response to the discrepancies indicated above, a new civic legislative initiative was undertaken by the Open Wieliczka Association, where the principal desideratum was to say ‘yes to wood burning and no to the gas lobby’. The authors demand amendments in the anti-smog resolution for Małopolska, such as lifting the ban on using dry wood and pellet for heating homes in Kraków, and postponing the deadline for replacing uncertified fireplaces and boilers in the whole Małopolska Province for 3 years. They emphasize that citizens should be given a choice of ecological methods for heating of their homes, which should not be constrained to the option offered by the gas lobby comprising German boilers and Russian gas. The main goal of this initiative is ‘to stop forcing people to use expensive gas’ [133]. On 1 March 2022, the association submitted to the Małopolska Regional Assembly a civic draft resolution on this matter signed by 2500 people [134]. The activists cite results of analyses which prove that the ban on using coal and wood in Kraków has not contributed to a significant reduction in the concentration of benzo(a)pyrene in air, which in 2016–2020 was persistently the highest in Poland, even though it decreased by 21%. In the same time period, the results obtained in the other fifteen Polish provincial capital cities were much better, and the cumulative numerical average of the air concentration of benzo(a)pyrene in these cities declined by 34%, even though they did not impose a total ban on using solid fuels [135]. In addition, the inconclusiveness of the results of earlier studies on relationships between an increase in air pollution and higher mortality or shorter average longevity was emphasized [136]. It was also hypothesized that activities carried out under the umbrella of smog alerts is very profitable for some individuals. Focusing only on the fight against coal and wood redirects financial resources, both public and private, to specific business environments while discarding some other valuable solutions able to improve air quality, such as chimney electrostatic precipitators, which can arrest from 50 to 90% of pollutants even if the fireplaces or furnaces using coal or wood do not have proper certificates [137]. It is worth mentioning that in the years 2012–2019 over PLN 320 million, approximately EUR 75,301,200 (according to the monthly exchange rate of July 2019), was allocated in Kraków to the program of replacing boilers [138]. Furthermore, the VAT tax rate on firewood was raised from 8 to 23% in 2020, which presumably was expected to improve the competitiveness of gas heating [139]. The hypotheses put forth by the activists from Wieliczka are confirmed by other sources, which implicate some links between the Kraków Smog Alert and organizations associating entrepreneurs interested in the replacement of old boilers and in the modernization of buildings to improve their energy efficiency [140].



The information provided above attests to the extraordinary complexity of Kraków’s contact zones arising from both administrative and legal questions, as well as energy issues. There are many clashing opinions of citizens, associations and grassroots movements, and local governments, in addition to which there are many more-than-human elements in our environments, such as polluted air, sources of renewable and non-renewable energy, or heating equipment. In this environment, a smog alert can be perceived as a perfect example of anti-conquest because of innocence gestures when activists assure us of their selfless intention for clean air in the country. On the other hand, only one ‘true’ solution to the problem of smog is exposed while other measures, equally good and effective, are stifled, and huge business ventures are hidden under the guise of ecology, monopolizing energy markets and heating equipment as well as thermomodernization of buildings.



A comparison of the above case with the previously described protests against shale gas can substantiate the conclusion that—considering both contact zones—the only winners so far on the side of the citizens are the farmers from the village Żurawlów, who retained their farmland.





10. Discussion


A large number of prosumption principles not indicated by the citizens responding to our questionnaire indicates that the human administrative legal and the more-than-human energy contact zones in the region of Warmia and Mazury differ significantly from the reference contact zones in Żurawlów and Kraków. All this suggests that in recent years, there have not been such civic movements active in the analyzed region, focusing on issues connected with the energy transition and environmental protection, that could boast of sufficiently significant achievements to have an impact, if not on national policy, then at least on provincial policy. Farmers’ protests have stood out in recent years among the civic initiatives in the Warmia and Mazury Province. They mostly consist of roadblocks and slowing down the flow of traffic on roads, although they may assume harsher forms, such as the blockade of the Province Office in Olsztyn [141]. The protesters emphasized the need to amend the agricultural policy so that it would favor domestic agricultural production and improve its profitability. Nowadays, most farmers’ protests in Warmia and Mazury are coordinated by the Agrounia—the National Farmers’ Association, an organization started in 2018. This association put forward five demands against the central authorities in Poland [142,143]: the government must compensate producers for the errors made when developing the agricultural policy (making intervention purchases of agricultural products and paying compensation for losses); 70% of food products in shops should be made in Poland; Polish farmers must not be discriminated against in the European Union; liquidation of profitable branches in agricultural production must be forbidden; and using the competitive advantage of retail chains must be stopped. Additionally, two local civic movements in the region are worth mention: Social Initiative Save Mazury and the Sadyba Association for the Protection of the Cultural Landscape of Mazury, which protest against the construction of the S16 expressway, which would cut through the Land of the Great Mazury Lakes, the most valuable part of the region in terms of natural, landscape, and tourist assets, as well as the Biebrza National Park in Podlasie Province. The S16 is planned as a four-lane road with parameters close to those of a motorway. It will belong to the Trans-European Transport Network (TEN-T) and will connect two international transport corridors: Via Carpatia and Via Baltica [144]. Activists from both movements carry out information campaigns on social media, submit petitions to offices, and inform the general public about the ecological threats associated with the construction of this road. Interestingly, the activists from both movements are being supported in their stance by an increasing number of local governments from the municipalities and districts which this road is planned to cross [145]. In brief, a daily flow of 23,000 motor vehicles, mainly trucks, will cause irreparable ecological damage in this area. Local inhabitants maintain that sacrificing the natural environment of Mazury is too high a price to pay for Russian and German transit. This trend in the development of civic initiatives encompasses the aforementioned activity of the 21 cities in the region which belong to the Cittàslow network, where the priority is given to sustainable development, protection of the natural environment, and generation of clean energy [146].



Studies carried out in selected municipalities in Warmia and Mazury suggest the presence of an autocratic management style in these administrative units. Strong power is held in the hands of one person because the citizens are unprepared to deal with public matters due to the lack of adequate knowledge. Self-government is understood there as the highest possible decision-making and financial independence of the mayor, and the mayor’s smallest possible dependence on higher levels of authorities. The municipal community tends to be perceived as inert, helpless, and unprepared to solve common problems. In such a system, initiatives undertaken by local residents or activities pursued by associations, such as the Citizens’ Committees created in 1989–1990, have been always treated as manifestations of political fractiousness. A distinguishing feature of the local communities in this region is that they were formed anew after the Second World War from new settlers, displaced persons, and few autochthonous people. A sense of social unity is hard to expect under such circumstances, and thus while the local inhabitants admit that the participation of citizens in making decisions about the community’s matters is proper, in their situation it is essentially unachievable. The reason is the lack of adequate social and cultural infrastructure for the development of civil society. As a result, independent public opinions cannot be voiced. Many municipalities have no local newspapers, while some have had poor access to the Internet until recently. The local authorities are free from social control, which means that they are tempted to act beyond their competences established in legislation. This deepens the inertia of the local community while some sort of mild despotism or overprotective power evolves. The situation is certainly aggravated by the distrust and hostility of society towards authorities inherited from the time of socialism in Poland, 1945–1989, which is reciprocated by the authorities suppressing any grassroots initiatives [147]. The above considerations lead to the conclusion that the large number of the prosumption principles not indicated by the survey respondents is due to the deficit of social capital, which is founded on trust [118]. The relationships between citizens and local governments have been overwhelmed by the culture of distrust (cynicism), which should be understood as the general sense of suspicion in interpersonal relations, leading to constant monitoring of the actions of the other party in the hope of preventing abuse, lies, and conspiracies [148] (p. 326).



Currently, the residents of Warmia and Mazury are facing an extremely important test of their civic strength, which arises from anti-smog resolutions, only recently drafted and practically ready for implementation. As usual, the implementation was supposed to proceed according to the autocratic model, where the authorities know best what the people need. These resolutions, the same as in other provinces, would impose a ban on burning low-quality solid fuels, including biomass with a moisture content of over 20%, that would enter into force on the date of adopting the resolution in question. Different deadlines were also given for the replacement of old boilers powered with solid fuels, depending on their class and location (in or outside urban areas). The only acceptable fuels are to be gas and light heating oil. In the future, it will be prohibited to heat homes with coal or wood in buildings which are situated within a piped gas grid or heating network [149,150]. The content of these resolutions has caused astonishment and disbelief for many reasons.



Warmia and Mazury is the least polluted region in Poland [151], with the least developed gas grid [152], but the sixth-highest province in Poland in terms of total forest cover [153], and the region with the smallest socio-economic potential in Poland [87,88]. In the current economic and political conditions, the abandonment of the option of heating homes with wood, which is an inexpensive ecological fuel available in abundance in this region, in favor of expensive and imported fossil fuels, such as natural gas, is a highly ill-considered move. This decision may force the local inhabitants to burn expensive Russian gas imported from Germany. The anti-smog resolutions in Poland propose such actions that are an exact opposite to the energy policies conducted by West European countries. For example, in Germany, from January to November 2021, the Federal Funding for Efficient Buildings (BEG) received numerous applications for co-funding of renewable heating systems. The statistics distinguish the following renewable heating types [154]:




	
Gas hybrid and gas renewable ready heaters—32,991 grant applications;



	
Solar thermal heating systems—39,338 grant applications;



	
Biomass heating systems—62,967 grant applications;



	
Environmental heaters (heat pump heaters)—56,075 grant applications;



	
Heat network heaters—8349 grant applications.








These data show that most applications were submitted to co-fund biomass heating systems, as they made up 31.5% of all applications, and the second most popular were heat pump heaters, with a contribution of 28%. Moreover, using gas is possible only in combination with another source of heat, and a gas installation must be adopted to be powered with a renewable fuel, which should encourage a step-wise transition towards electricity [155]. Last but not least, the report commissioned by Greenpeace and developed by the Wuppertal Institute for Climate, Environment and Energy assures that the heat supply to buildings in Germany will be fully secured by renewable energy by the year 2035, and this will allow a complete departure from oil or natural gas [156]; thus, the installation of new oil and gas heating systems should be banned from 2024, and the existing systems should be gradually phased out by 2035 [157]. Similar solutions with the aim to discontinue the heating of buildings with natural gas have been implemented in other countries of Western Europe. In Denmark, for example, a ban on installing fossil oil and gas boilers in new buildings came into force in 2013. Similar restrictions on natural gas used for heating have been imposed in the Netherlands, where new buildings have been prohibited from being connected to a gas grid since July 2018. In addition, a local planning approach has been introduced in this country, where gas heating is phased out gradually at district level, and the aim is to create gas-free districts. Austria has banned the installation of central heating boilers powered with liquid or solid fossil fuels in new buildings, and the current government program includes further plans to phase out fossil oil and gas boilers. In France, a regulation was to come into force in 2022 which would forbid heating systems based on fossil fuels only. In Belgium, in the Flemish Region, a ban was introduced in 2021 to connect large building projects to a gas grid. In Germany, it will be prohibited to install mono-fuel fossil boilers from 2026. Ireland, in turn, is planning to introduce legal solutions prohibiting the installation of fossil gas boilers in new buildings from 2025 [158] (pp. 18–21).



The import of gas to Poland is influenced by both economic and political factors. One of the most important economic aspects is inflation, which is forecast by the National Bank of Poland to increase in the coming quarters of 2022, and will exceed 12% on a year-to-year basis in the third quarter of this year. One of the major causes of inflation is the rise in prices of energy resources on global markets, including natural gas, the price of which in February 2022 was three times as high as a year earlier [159]. Political factors play a significant role as well, and the war waged by Russia against Ukraine comes to the fore. In these circumstances, the German press appeals to the German authorities to stop imports of gas and crude oil from Russia, because paying for these imports means financing the war [160,161]. Interestingly, similar demands were addressed to the Polish government by the Polish Smog Alert, demanding the cessation of imports of coal, gas, and oil from Russia [162]. This is largely contrary to the anti-smog resolutions adopted recently in Poland by local governments, where using gas for heating buildings is mandatory. It is not known, however, where this gas should come from, since the Baltic Pipe, which was to deliver natural gas from Norwegian fields to Denmark and Poland, will not be launched until October 2022, and it is still not rather unclear if and to what extent it will ensure the country’s energy security. Furthermore, the amounts of liquefied natural gas delivered to the Świnojuście LNG terminal by tankers from Qatar and other countries do not seem to be certain.



In the Warmia and Mazury Province, anti-smog resolutions are observed to be proceeding in an autocratic regime. For instance, an invitation to open consultations about draft resolutions was posted on the website of the Public Information Bulletin on 22 December 2021, and the deadline was set for 21 January 2022 [163]. This time period was most probably chosen deliberately because it includes the Christmas and New Year season, followed by Epiphany. During this festive time, most citizens do not deal with official matters and therefore the actual time for submitting comments and motions was shortened by almost half. The websites of municipal offices displayed this information much later; for example, the Miłki municipality announced this invitation in the Current Events section as late as 17 January 2022, thereby reducing the time for social consultations to just four days [164]. The authorities know better what citizens need. Despite these obstacles, the local governments were astonished by the active stance taken by citizens, who submitted around 500 comments to the proposed legislation [165]. Activists of the Warmia and Mazury Region branch of the National Movement, a nationwide political party in Poland, noticed the problem in time, publicized it and appealed to the councilors of the Warmia and Mazury Regional Assembly to reject the anti-smog draft resolutions [166]. In justification of their protest, they point to the fact that the ban on using wood for heating houses can ruin the local economy, where the timber industry generates a considerable revenue in the region. Moreover, the condition of the natural environment is good enough to deem restrictions and bans envisaged in the proposed regulations as unjustified. Another argument was that, in compliance with the EU and national law, products obtained from woody biomass are counted as renewable energy sources, while natural gas is a fossil fuel being gradually phased out in West European countries. In light of these facts, the resolutions which put a preference on gas and enforce the installation of expensive fossil fuel powered heating devices are short-sighted and may considerably worsen the living standards of local residents in the future. The path towards clean air should proceed through a rise in the wealth and awareness of citizens rather than through the use of force [167]. The local authorities responded as might have been expected. Rather than providing substantiated arguments, they accused the opponents of incompetence and misleading the region’s inhabitants. It seems that the true motivation for adopting anti-smog resolutions was the fact that most other Polish provinces have already adopted such laws and we (Warmia and Mazury Province) must not lag behind. Additionally, the arguments concerning the sources of air pollution appear peculiar because the authorities claim that as much as 89–99% of the pollutants originate from the heating of houses. Hence, it would seem that there was hardly any traffic or industry in the region. However, some of the provisions proposed in these resolutions are acceptable; for example, the ban on burning trash in heating installations or the obligation to gradually phase out boilers that do not meet the essential combustion standards, i.e., the so-called ‘smokers’ [168].



The above discussion demonstrates that the contact zones in Warmia and Mazury are in the stage of gradual transformation from a purely autocratic model to a model appropriate for civil society. Thus far, the civic initiatives in this region have been encouraged by national organizations, such as farmers’ unions or political parties. This type of activities deserve to be treated as extremely valuable because they give the region’s inhabitants a model of how to shape and employ prosumer attitudes in the field of energy transition and in other areas. As regards anti-smog resolutions, they are most clearly an outcome of astroturf campaigns; that is, only seemingly arising from grassroots citizen movements, but actually shaped by lobbying actions undertaken by corporations and various interest groups [169]. This is a characteristic feature of a contact zone described previously as anti-conquest. In this situation, the residents of the Warmia and Mazury Province are yet to face a true test of their prosumer abilities in the spheres of economics and politics, and the outcome of this test is difficult to predict.



The actual energy transition takes place in the contact zone, where the thoughts and expectations of citizens clash with the solutions developed by the local government sector. An important factor in building a civil society is prosumption in public administration, which is a prerequisite for the revival of the human administrative legal contact zone. It is not until this zone develops that a step towards the more-than-human energy contact zone can be taken, in which the energy prosumers and the building owners will be able to participate in the development of renewable energy sources, reduction of pollutants and protection of the environment. There are several obstacles in Warmia and Mazury preventing the implementation of prosumption in the public sphere. Some elements of past German and Russian colonialism continue to linger in the awareness of the local residents, and the legacy of socialist economy still weighs heavily on contacts between citizens and municipal governments. In these circumstances, an autocratic system of public matters management can grow and consolidate easily. In recent years, however, some signs of energy prosumerism have appeared in the region although, notably, most measures taken in this area have been initiated by Poland’s nationwide organizations. Local grassroots movements still seem weak, but they may turn into a permanent element of contact zones in this province with the increase in the awareness and wealth of the region’s inhabitants. The role of civic initiatives following the stagnation period of 1995–2015 should gain more importance. The above research proves that in the social sphere, in this terra incognita illustrated in Figure 1, people who compose the middle class make an increasing number of autoethnographic gestures, which will cause transculturation of elements of metropolitan discourses. In this way, citizens, who in the current situation play the role of pawns subjugated by conquest, strive to free themselves from the excessive subordination to the authorities by creating self-affirmations addressed to the metropolis. This is a form of becoming engaged in the metropolis’ constructions, where the aim is to neutralize autocratic elements in the social sphere, as these are perceived negatively by the majority of society. The propensity of the respondents to digital prosumption, revealed by this study, is one such autoethnographic gesture which is expected to weaken the adverse consequence of the conquest.



One of the principal goals of digitalization is to improve the flow of energy and information in both local and national economy. Thus far, the digital transformation in the local government sector has been poorly researched, and this is where the causes of failure and delays in the energy transition lie. These problems require in-depth research because citizens’ daily contact with the municipal public administration offices determine the implementation of digital technologies [170]. The results of the study presented in this article shed new light on the conditions underlying digitalization on the level of municipalities and define the division of roles between citizens and local governments. Prosumption attitudes among society in Warmia and Mazury have been initiated by the digitalization of the market sector, but due to the conditions resulting from the autocratic management style they are yet in the early stage of development. In general, the municipal governments are alienated from their local communities, which forces people to look for better living conditions elsewhere because, for the time being, they are unattainable in their current place of residence. The best proof supporting this conclusion is the fact that our respondents can refer to some of the prosumption principles but fail to recognize some others. This implicates the need for the inclusion of society in the sphere of public administration so as to set up institutional practices based on participative citizenship [171]. This paper demonstrates that the starting point should be the ability of people to define a set of autoethnographic gestures indicating their willingness to use digital prosumption in public administration. In this way, society could voice its expectations, and the local governments must now act in the field of implementing digital technologies. Digitalization of the public administration is a factor accelerating the inclusion of people in this sector of economy.



Changes in the contemporary world economy tend to move the business models of wikinomics from the private sector to the public sector, and especially to the local government sector [51]. An important role in improving the functioning of public administration is played by the principles of prosumption and the platforms for participation, which can contribute both to the emergence of completely new public services and to the improvement of existing services.



The platforms for participation are another wikinomics model which is developing thanks to the rapid progress in ICT. These are the products and technological infrastructure shared by modern businesses to partner communities in order to create new economic values and initiate innovative projects. The platforms for participation are based on all four principles of wikinomics: openness, peering, sharing, and acting globally. This business model is slowly supplanting the conventional business model, because as a result of moving parts of the business to the Internet, they can operate on a broader stage. This enables faster and more effective collaboration with relevant partners to improve existing solutions. The company’s productive capacity can thus be increased without incurring additional fixed costs. In the private sector, the platforms for participation are usually websites that have an e-commerce system for warehousing, purchasing, and distributing goods [48].



The results of the survey of public administration offices websites indicate that in their present form, they are not suitable for the platforms for participation [46,47]. This implies a delay in implementing the principles of prosumption in this sector. Thus, a serious barrier to growth and economic development is revealed. This also contributes to difficulties in foreign trade and lowers the country’s position in the world economy, which can only be overcome by the appropriate economic policy of the state. Thus, the digital prosumption is, to a very small extent, present in the public administration sector in Poland.



In the public administration sector, it is necessary to implement the ten principles of prosumption which are discussed in this paper. This will require simultaneous transformation of the existing municipal office websites into wikinomics platforms for participation. These should be the platforms for grassroots action based on public disclosure and neighborhood knowledge [48]. In terms of the principles of prosumption and the platforms for participation, the Polish public administration sector is much less developed than the market sector. The reason for this is the low transparency of the entire public sector.



The harmonization of the public administration sector with the market sector encounters a number of barriers that can be divided into technological and mental barriers. The former concern the technical requirements of the platforms for participation. Therefore, they can easily be overcome with the right inputs, while the latter are not. Breaking mental barriers is only possible through the transformation of clients into prosumers, which requires simultaneous bottom-up actions of citizens and the implementation of the principle of openness in the public administration itself.




11. Conclusions


In today’s world, the role of prosumer energy is steadily increasing, and this trend is expected to continue in the future [172,173]. This article shows that a success factor for the energy transition at the local level is the stimulation of the prosumption potential of societies by local municipal governments. At the same time, many changes in the contact zones are desirable, which are detailed below.



Two types of conclusions can be drawn from this study. The first type concerns the characteristic features of the contact zones in Warmia and Mazury, Poland, whereas the others are of general economic importance and they can span the entire country, international communities and the whole world. Local, international, or global, the contact zones have the same common features, and they can explain the inevitable conflicts of interest, clashes of opposing views, and the fight for economic and political power and domination in all aspects of reality. First, conclusions on the contact zones in Warmia and Mazury will be presented, arising both from the survey concerning the acceptance in society of the rules of prosumption proposed by the authors and from a comparative analysis aimed at determining the differences and similarities between the contact zone under study and the two reference contact zones. Subsequently, the paper presents general reflections on the study and the extrapolation of some discovered regularities onto higher, non-local levels of the economic reality. The paper will be concluded by identifying the directions of future research.



The empirical analysis performed with the use of multiple correspondence analysis shows that the contact zones in Warmia and Mazury exhibit a majority of typical features discussed earlier with examples from humanities and environmental science. However—obviously—these features are exemplified differently. The conclusions can be summarized as follows:




	
The research hypothesis was confirmed, which means that the society in the province under examination uses digital prosumption as the basic tool for communication with the municipal governments;



	
The rules of prosumption not chosen by the citizens mean that they lack the knowledge necessary to cooperate with the local governments. This also means that it is now the municipal governments’ turn to act. However, developing common solutions concerning climate protection and energy generation from renewable sources should be preceded by education and building mutual trust.



	
The respondents’ answers in the survey questionnaire are a kind of autoethnographic text, which is a list of citizens’ experiences from previous contacts with the local government sector using official documents, i.e., ethnographic texts. The rules of prosumption that are not chosen mean that people’s meetings with public officials are rare and that there are certain differences between the idioms of the metropolis and the indigenous idioms. This means that there is no mirror dance.



	
Failed transculturation is present in the contact zones in Warmia and Mazury. A metropolitan culture, represented now by the municipal governments, is based on the remnants of German and Soviet colonialism, which led to the huge competence of the local governments at the expense of civic initiatives. However, citizens did not adopt almost any elements of the dominant cultures—neither at the times of a centrally planned economy, nor during the subsequent economic transformation and the return to capitalism. Polish indigenous culture remained permanently alienated, which means that the Ortiz equation must be—for the time being—replaced with an inequality. This is shown by the rules of prosumption not chosen by citizens.



	
There are visible effects of the conquest and anti-conquest in the contact zones under study. Their remnants have survived until now as the autocratic style of municipal management. Warmia and Mazury were lost by Poland in the 17th and 18th centuries. The land was regained after 1945, but together with the command economy imposed by the Soviet Union.



	
There is still a representation strategy in the region, which simultaneously includes gestures of innocence and striving for hegemony. These territories were formally incorporated into Poland after 1945, but the need to cooperate with the colonizing forces ruled out any significant social and economic reforms. This strategy of representation is still followed by the local governments in a slightly modified form.



	
Not much can be inferred from the survey about the competing perspectives. Their existence is indicated by the rules of prosumption not chosen by citizens. This can also be a form of a silent protest against the relations of power in the province.



	
There is no visible platform for public consultations and negotiations, which is a direct result of the inherited colonialism and the autocratic style of the municipality management. This may be one of the factors responsible for the dwindling population in the region, as it forces economic migration. At the same time, it explains the low level of use of the existing hydropower potential.








The results of the comparative analysis of the contact zones in Warmia and Mazury with the two Polish contact zones—Żurawlów and Kraków—deepen and broaden these conclusions. Table 7 shows major similarities and differences between the contact zones under study, considering such features as the influence on the national energy policy, involved social strata, the method for initiating grassroots movements, dominating style of management, astroturf campaigns, radical heterogeneities, negotiations and civil dialogue, languages of contact zones, struggle for interpretive power, competing perspectives, neocolonial nature of social relations, conquest and anti-conquest, representation strategy, transculturation, autoethnographic and ethnographic texts, mirror dance, and oikophilia. This list shows that the contact zones in Warmia and Mazury are developing gradually and, with time, they can reach a level high enough to exert an impact on the domestic energy policy.



The phenomena taking place in the contact zones examined in this study are of a general nature, and they are present on the local, international, and global levels. In Poland, the European Union and many other countries around the world, there are similar contact zones as in Warmia and Mazury. Most of them have the features mentioned in Table 7. Making use of their potential and filling them in with cooperation, despite the conflicts, opposite interests, and large contrasts, is a condition for sustainable development. There are not only problems but also solutions to be found in the contact zones.



This study examines the impact of the phenomena taking place in the contact zones on the shape of the energy policy oriented towards a reduction of global warming, which is regarded as the cause of catastrophic climate change. A virtuous cycle is sought, which includes digitalization, decentralization, and electrification, and which stimulates the use of energy from renewable sources. One of the trends in future research will be to focus on contact zones as a factor critical to the success or failure of the energy transition. The division of a contact zone into two sub-zones, the human administrative legal contact zone and the more-than-human energy contact zone, can also be useful, as it allows for categorizing phenomena into those shaped by people and those arising from human–nature relations. This involves local contact zones and investigating how to make use of their potential for green energy sector development. The energy transition is of a global nature as it was conceived of as a remedy for a global threat, but its success will be a consequence of a favorable outcome of the glocalization processes in various places around the world. Studies of the contact zones on various levels, i.e., those covering the development of the regional, but also the national and international energy policy, can be of particular importance. Such contact zones exist, and complex processes occur in them every day. One example is the contact zone covering the whole of the European Union, in which each member state has to submit its plan concerning energy and climate [174]. The authors hope that this work will encourage other scholars to continue similar research.
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Figure 1. Forces driving the modern economy. The influence of citizens (middle class) on public administration causes the introduction of digital prosumption into this sector, which initiates a virtuous cycle involving digitalization, decentralization, and electrification. 
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Figure 2. Types of contact zones in the energy transition. 
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Figure 3. The first stage of research on the impact of citizens on the digitalization of municipal offices. Acceptance by the inhabitants of the Warmia and Mazury Province of digital prosumption in the local government sector was a prerequisite for the development of distributed generation. 
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Figure 4. Three-dimensional plot of column coordinates—dimension 1 × 2 × 3. Input table (rows × columns): 27 × 27 Burt Table. 
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Figure 5. Two-dimensional plot of column coordinates—dimension 1 × 3. Input table (rows × columns): 27 × 27 Burt Table. 
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Figure 6. Two-dimensional plot of column coordinates—dimension 1 × 2. Input table (rows × columns): 27 × 27 Burt Table. 
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Figure 7. Two-dimensional plot of column coordinates—dimension 2 × 3. Input table (rows × columns): 27 × 27 Burt Table. 
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Table 1. The principles of prosumption.
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	Codes
	Ten Principles of Prosumption





	P.1
	An official’s efficiency of service



	P.2
	Expertise and competence of an official



	P.3
	The personal culture of an official



	P.4
	Technical conditions for providing of services



	P.5
	Availability of information, i.e., knowledge of where and how to deal with the matter



	P.6
	Consistent communication in the client–official relationship



	P.7
	How the service is performed as a factor that improves client–official relationships



	P.8
	A more favored attitude of the officials



	P.9
	Possibility of dealing with the matters at one branch of the office



	P.10
	The ability to deal with the matters online
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Table 2. Number of respondents divided by age and sex.
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Sex

	
Table of Observed Frequencies. Input Table (Row × Column): 27 × 27 Burt Table




	
AGE:0 (18–20)

	
AGE:1 (21–35)

	
AGE:2 (36–45)

	
AGE:3 (46–60)

	
AGE:4 Up 60






	
Women (W)

	
77

	
800

	
89

	
72

	
39




	
Men (M)

	
93

	
403

	
117

	
96

	
26
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Table 3. The principles of prosumption that were not selected (symbol 0) and selected (symbol 1) by the respondents divided by sex.
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Sex

	
Table of Observed Frequencies. Input Table (Row × Column): 27 × 27 Burt Table




	
P1

	
P2

	
P3

	
P4

	
P5

	
P6

	
P7

	
P8

	
P9

	
P10




	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1






	
Woman (W)

	
456

	
621

	
428

	
649

	
767

	
310

	
957

	
120

	
755

	
322

	
640

	
437

	
466

	
611

	
799

	
278

	
780

	
297

	
703

	
374




	
Men (M)

	
326

	
409

	
242

	
493

	
461

	
274

	
597

	
138

	
432

	
303

	
481

	
254

	
255

	
480

	
463

	
272

	
474

	
261

	
419

	
316
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Table 4. The principles of prosumption that were not selected (symbol 0) and selected (symbol 1) by respondents divided by age.






Table 4. The principles of prosumption that were not selected (symbol 0) and selected (symbol 1) by respondents divided by age.





	
Age Division

	
Table of Observed Frequencies. Input Table (Row × Column): 27 × 27 Burt Table




	
P1

	
P2

	
P3

	
P4

	
P5

	
P6

	
P7

	
P8

	
P9

	
P10




	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
0

	
1






	
AGE:0 (18–20)

	
65

	
105

	
50

	
120

	
107

	
63

	
134

	
36

	
105

	
65

	
98

	
72

	
52

	
118

	
121

	
49

	
108

	
62

	
137

	
33




	
AGE:1 (21–35)

	
497

	
706

	
459

	
744

	
798

	
405

	
1052

	
151

	
797

	
406

	
711

	
492

	
483

	
720

	
822

	
381

	
817

	
386

	
726

	
477




	
AGE:2 (36–45)

	
92

	
114

	
83

	
123

	
152

	
54

	
170

	
36

	
152

	
54

	
163

	
43

	
76

	
130

	
161

	
45

	
156

	
50

	
118

	
88




	
AGE:3 (46–60)

	
94

	
74

	
55

	
113

	
123

	
45

	
149

	
19

	
90

	
78

	
104

	
64

	
82

	
86

	
111

	
57

	
129

	
39

	
102

	
66




	
AGE:4 Up 60

	
34

	
31

	
23

	
42

	
48

	
17

	
49

	
16

	
43

	
22

	
45

	
20

	
28

	
37

	
47

	
18

	
44

	
21

	
39

	
26
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Table 5. Quantitative characteristics of Burt Table.






Table 5. Quantitative characteristics of Burt Table.





	
Number of Dimensions

	
Eigenvalues and Inertia for All Dimensions. Input Table (Row × Column) = 27 × 27 Burt Table.

Total Inertia = 1.2500




	
Singular Value

	
Eigenvalue

	
Percent of Inertia

	
Cumulated Percent

	
Chi-Square Distance      χ 2     






	
1

	
0.452265

	
0.204544

	
16.36351

	
16.3635

	
5426.368




	
2

	
0.337560

	
0.113946

	
9.11572

	
25.4792

	
3022.898




	
3

	
0.334371

	
0.111804

	
8.94430

	
34.4235

	
2966.056




	
4

	
0.309036

	
0.095503

	
7.64026

	
42.0638

	
2533.615




	
5

	
0.298270

	
0.088965

	
7.11722

	
49.1810

	
2360.169




	
6

	
0.288973

	
0.083505

	
6.68042

	
55.8614

	
2215.320




	
7

	
0.285695

	
0.081622

	
6.52974

	
62.3912

	
2165.352




	
8

	
0.282019

	
0.079535

	
6.36279

	
68.7540

	
2109.991




	
9

	
0.272199

	
0.074092

	
5.92736

	
74.6813

	
1965.596




	
10

	
0.257154

	
0.066128

	
5.29027

	
79.9716

	
1754.326




	
11

	
0.250720

	
0.062860

	
5.02883

	
85.0004

	
1667.629




	
12

	
0.237375

	
0.056347

	
4.50775

	
89.5082

	
1494.831




	
13

	
0.222021

	
0.049293

	
3.94346

	
93.4516

	
1307.707




	
14

	
0.205041

	
0.042042

	
3.36334

	
96.8150

	
1115.329




	
15

	
0.199532

	
0.039813

	
3.18504

	
100.0000

	
1056.202
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Table 6. Coordinates of columns and the statistics of the quality of the solution.






Table 6. Coordinates of columns and the statistics of the quality of the solution.





	
Name of Row

	
Column Coordinates and Contributions to Inertia. Input Table (Row × Column) = 27 × 27 Burt Table. Total Inertia = 1.2500




	
Number of Rows

	
Mass

	
Quality

	
Relative Inertia

	
Coordinates

	
Dimension 1

	
Dimension 2

	
Dimension 3




	
Dimension 1

	
Dimension 2

	
Dimension 3

	
Inertia

	
Cos2

	
Inertia

	
Cos2

	
Inertia

	
Cos2






	
W

	
1

	
0.049531

	
0.418352

	
0.027042

	
−0.201513

	
0.142077

	
−0.474037

	
0.009833

	
0.059502

	
0.008775

	
0.029578

	
0.099551

	
0.329271




	
M

	
2

	
0.033802

	
0.418352

	
0.039625

	
0.295278

	
−0.208186

	
0.694610

	
0.014409

	
0.059502

	
0.012857

	
0.029578

	
0.145872

	
0.329271




	
AGE:0

	
3

	
0.007818

	
0.031209

	
0.060412

	
0.293364

	
−0.441625

	
0.142650

	
0.003290

	
0.008910

	
0.013382

	
0.020192

	
0.001423

	
0.002107




	
AGE:1

	
4

	
0.055326

	
0.316010

	
0.022406

	
0.004152

	
0.118305

	
−0.382050

	
0.000005

	
0.000034

	
0.006796

	
0.027647

	
0.072229

	
0.288329




	
AGE:2

	
5

	
0.009474

	
0.250850

	
0.059088

	
−0.213760

	
−0.927081

	
1.024933

	
0.002116

	
0.005861

	
0.071460

	
0.110244

	
0.089015

	
0.134745




	
AGE:3

	
6

	
0.007726

	
0.177235

	
0.060486

	
−0.056762

	
0.671453

	
1.131503

	
0.000122

	
0.000329

	
0.030570

	
0.046072

	
0.088476

	
0.130834




	
AGE:4

	
7

	
0.002989

	
0.011323

	
0.064275

	
−0.019942

	
0.168154

	
0.525024

	
0.000006

	
0.000015

	
0.000742

	
0.001052

	
0.007370

	
0.010256




	
P1:0

	
8

	
0.035964

	
0.558106

	
0.037896

	
−0.437269

	
0.457399

	
0.578518

	
0.033618

	
0.145166

	
0.066032

	
0.158840

	
0.107658

	
0.254099




	
P1:1

	
9

	
0.047369

	
0.558106

	
0.028771

	
0.331985

	
−0.347268

	
−0.439225

	
0.025524

	
0.145166

	
0.050133

	
0.158840

	
0.081736

	
0.254099




	
P2:0

	
10

	
0.030813

	
0.338779

	
0.042016

	
−0.368145

	
−0.457242

	
−0.482534

	
0.020417

	
0.079515

	
0.056536

	
0.122660

	
0.064170

	
0.136604




	
P2:1

	
11

	
0.052520

	
0.338779

	
0.024650

	
0.215987

	
0.268259

	
0.283098

	
0.011978

	
0.079515

	
0.033169

	
0.122660

	
0.037648

	
0.136604




	
P3:0

	
12

	
0.056475

	
0.443814

	
0.021486

	
−0.444083

	
0.110580

	
0.040338

	
0.054450

	
0.414680

	
0.006061

	
0.025712

	
0.000822

	
0.003421




	
P3:1

	
13

	
0.026858

	
0.443814

	
0.045180

	
0.933791

	
−0.232522

	
−0.084820

	
0.114495

	
0.414680

	
0.012744

	
0.025712

	
0.001728

	
0.003421




	
P4:0

	
14

	
0.071468

	
0.478745

	
0.009492

	
−0.281691

	
0.010469

	
−0.004813

	
0.027725

	
0.477945

	
0.000069

	
0.000660

	
0.000015

	
0.000140




	
P4:1

	
15

	
0.011865

	
0.478745

	
0.057174

	
1.696698

	
−0.063059

	
0.028991

	
0.166995

	
0.477945

	
0.000414

	
0.000660

	
0.000089

	
0.000140




	
P5:0

	
16

	
0.054590

	
0.417843

	
0.022995

	
−0.435559

	
−0.133878

	
−0.111243

	
0.050631

	
0.360301

	
0.008587

	
0.034040

	
0.006042

	
0.023503




	
P5:1

	
17

	
0.028744

	
0.417843

	
0.043672

	
0.827214

	
0.254260

	
0.211273

	
0.096159

	
0.360301

	
0.016308

	
0.034040

	
0.011475

	
0.023503




	
P6:0

	
18

	
0.051554

	
0.599893

	
0.025423

	
−0.276565

	
−0.464062

	
0.279178

	
0.019279

	
0.124086

	
0.097436

	
0.349365

	
0.035940

	
0.126442




	
P6:1

	
19

	
0.031779

	
0.599893

	
0.041244

	
0.448667

	
0.752842

	
−0.452907

	
0.031275

	
0.124086

	
0.158068

	
0.349365

	
0.058304

	
0.126442




	
P7:0

	
20

	
0.033159

	
0.581321

	
0.040140

	
−0.475084

	
0.805986

	
−0.065752

	
0.036589

	
0.149159

	
0.189038

	
0.429304

	
0.001282

	
0.002857




	
P7:1

	
21

	
0.050175

	
0.581321

	
0.026527

	
0.313964

	
−0.532645

	
0.043453

	
0.024180

	
0.149159

	
0.124928

	
0.429304

	
0.000847

	
0.002857




	
P8:0

	
22

	
0.058039

	
0.280895

	
0.020235

	
−0.332833

	
−0.019703

	
0.106077

	
0.031433

	
0.254185

	
0.000198

	
0.000891

	
0.005841

	
0.025819




	
P8:1

	
23

	
0.025294

	
0.280895

	
0.046431

	
0.763702

	
0.045210

	
−0.243398

	
0.072125

	
0.254185

	
0.000454

	
0.000891

	
0.013403

	
0.025819




	
P9:0

	
24

	
0.057671

	
0.287232

	
0.020530

	
−0.345172

	
−0.093093

	
0.001282

	
0.033593

	
0.267753

	
0.004386

	
0.019476

	
0.000001

	
0.000004




	
P9:1

	
25

	
0.025662

	
0.287232

	
0.046137

	
0.775709

	
0.209208

	
−0.002882

	
0.075493

	
0.267753

	
0.009857

	
0.019476

	
0.000002

	
0.000004




	
P10:0

	
26

	
0.051600

	
0.230009

	
0.025386

	
−0.258478

	
−0.132888

	
−0.238704

	
0.016854

	
0.108640

	
0.007997

	
0.028715

	
0.026298

	
0.092654




	
P10:1

	
27

	
0.031733

	
0.230009

	
0.041280

	
0.420307

	
0.216087

	
0.388154

	
0.027407

	
0.108640

	
0.013004

	
0.028715

	
0.042762

	
0.092654
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Table 7. Comparison of the most important features of the contact zones in Warmia and Mazury with those of the two reference contact zones in Żurawlów and Kraków.






Table 7. Comparison of the most important features of the contact zones in Warmia and Mazury with those of the two reference contact zones in Żurawlów and Kraków.





	Key Features of the Studied Contact Zones
	Warmia and Mazury
	Żurawlów
	Kraków





	Impact on national energy policy
	None
	Yes
	Yes



	Involved social strata
	Middle class
	Farmers
	Middle class



	Initiating grassroots

movements
	Top-down (by national organizations)
	Bottom-up
	Bottom-up



	Prevalent management style
	Autocratic
	Democratic
	Democratic



	Astroturf campaigns
	Likely
	Currently

lacking
	Likely



	Radical heterogeneities
	Yes
	Yes
	Yes



	Negotiations and

civil dialogue
	Initial phase
	Advanced phase
	Advanced phase



	Languages of contact zones
	Dominant groups
	Mix: native and dominant groups
	Mix: native and dominant groups



	Struggle for interpretive power (marches, roadblocks, demonstrations)
	Initial phase
	Advanced phase
	Advanced phase



	Competing perspectives
	Initial phase
	Developed in all parties to the conflict
	Developed in all parties to the conflict



	Neocolonial nature

of social relations
	Yes
	No
	No



	Conquest and anti-conquest
	Yes
	Yes
	Yes



	Representation strategy
	Innocence and

hegemony
	Innocence and hegemony
	Complex



	Transculturation
	Failed:

Ortiz’s inequality
	Successful: Ortiz’s equality
	Successful: Ortiz’s equality



	Autoethnographic

and ethnographic texts
	Yes
	Yes
	Yes



	Mirror dance
	No
	Yes
	Yes



	Oikophilia
	Yes
	Yes
	Yes
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