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Abstract

:

The article presents the results of qualitative studies concerning the presence of air quality management in the process of urban planning and in the public discourse in Antwerp, Belgium, and Gdańsk, Poland. We focused on the way urban planners, environmental experts, and stakeholders perceive the problem of air pollution, especially with respect to urban development policy, and whether they consider it one of the major factors determining the quality of the urban built environment. The analysis was empirically based on free, partially structured interviews with experts. With that aim, we referred to certain assumptions of the multidimensional concept of environmental protection and integrated urban planning, highlighting the knowledge gained through interview analysis, literature review, and comparative case study research. The approach brings to light the difference between the perceived and measured air quality and to what extent it is affected by the spatial conditions. The research reveals how the range of perceptions of air pollution is embedded in several sociological, urban planning, and cultural perspectives and how these perceptions differ between the different profiles of the stakeholders and experts.
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1. Introduction


The issues of the relationship between the environment and society are becoming increasingly present not only in the academic discourse and international politics, but also in the mass media, pop culture, marketing strategies of private enterprises, or the consumption styles promoted by the commercial sector. Ecology has become a permanent element of sociological reflection and research as interventions by various stakeholders and bottom-up initiatives are becoming intertwined, bringing new perspectives and solutions for improving the quality of the environment and modes of environmental governance.



In particular, Beck’s theory of the ‘world risk society’ has played an important role in the debates concerning environmental issues, directing the sociological discourse towards the unknown and unintentional consequences and ecological threats of industrialisation and modernisation. According to Beck, this process of unprecedented extent affects all aspects of our life [1]. Both Beck and Giddens refer to the concept of reflexivity as a response to the uncertainties of the risk society, in which the current social practices must be constantly examined and reformed in terms of their impact on the environment [2,3]. It permeates various areas of social life and it is crucial to exploring the current modes of environmental governance, participation, and policy formulation. It is aimed at managing the current and future risks to human health and well-being both at the macro and micro level [3,4]. The concepts of environmental justice and citizenship are also worth mentioning when discussing environmental theory [5,6]. However, most importantly, the concept of sustainable development seems to be a globally approved solution. The ideas of sustainable development, ecological modernisation, environmental justice, and citizenship involve responsibilities towards future generations, promoting vital changes in the relationship between the society and environment and in the way social inequalities are addressed.



Sustainable development is one of the key issues of the contemporary restructuring of urban areas and the process of urban planning, which can play a vital role in implementing the solutions for the improvement of the environmental quality [7,8]. Ecological issues, including air quality, climate change, local microclimatic conditions or thermal comfort, as well as their perception by the users of the urban space, are gaining importance because they are increasingly perceived as a broader context of social problems (including political, cultural, and economic issues) [9,10,11,12,13,14,15]. In our opinion, in times of advanced modernisation and global factors of change, reflexivity, and the new awareness of ecological consequences and threats, also expressed in social awareness, mentality, and in the language of the various stakeholders, deserve special attention. Reflexivity is a means of control which implies controlling one’s own activities and expecting the same from others [16,17,18]. Therefore, we referred to this concept to examine the social and urban planning practices related to air pollution mitigation and to explore how local planning and governance processes are evaluated and re-shaped by various stakeholders in order to achieve urban air quality improvement. Air pollution continues to exceed the guideline limits, especially in large urban agglomerations [19]. Despite the fact that in Europe emissions of many air pollutants have been reduced in recent years, a significant proportion of European residents still lives in places where the air quality surpasses the EU legal values. In the year 2014 alone, approx. 400,000 people died in Europe as a result of long-term exposure to air pollution [20]. Therefore, urban development policy and planning practice need to be updated to minimise the negative impact of low air quality on health and well-being of urban inhabitants [21,22,23,24].



The issue of air pollution has already been present in the formulation of urban spatial development or mobility policies for a couple of decades. Recently, more precise predictions of the impact of urban form and planning solutions on air quality and the wind environment have become more common, especially due to the development of computational modelling tools [25]. Moreover, in many countries and cities, planning regulations or guidelines for urban ventilation and air quality improvement are implemented, such as the air ventilation assessment (AVA) of Hong Kong [26] or the wind microclimate recommendations of the city of London [27]. However, such an evaluation still requires expert knowledge and considerable resources. Therefore, the full understanding of the wind environment and pollution dispersion phenomena, as well as their consideration in the process of shaping the built environment, still require further research [25,28].



Moreover, recently the need to include the social and urban policy aspects in the research regarding urban air quality improvement has also been emphasised. Numerous actions for pollution mitigation, such as urban mobility control measures and the popularisation of public transport [29,30,31], or the promotion of sustainable urban living, e.g., in the form of Low Emission Neighbourhoods [32], require the acceptance, and very often also the active participation, of the urban residents. Therefore, the issue of the public awareness of air pollution is gaining academic recognition (see, e.g., some recent studies related to outdoor air quality social perception [33,34,35]). The results of such studies suggest that public support for air pollution mitigation strategies is a crucial factor in their successful implementation [36,37,38,39]. Moreover, the accurate perception of the risk associated with exposure to air pollution may also generate appropriate social practices [40]. In this study, the issue of the development of the urban planning policy and public debate on air quality in two European cities, Antwerp (Belgium) and Gdańsk (Poland), was addressed.



Belgium, like many other European countries characterised by high population density, significant economic activity, and large-scale process of urban sprawl, is associated with severe air pollution issues [41]. A major source of air pollution emissions in Belgium is the combustion of fossil fuels in the transport sector, especially from individual vehicles [42]. This could be observed during the lockdown measures implemented in Europe in March 2020 to contain the COVID-19 pandemic, when lower NO2 concentrations were observed due to extensive traffic reductions [43].



According to some alarming reports, air quality management in Poland is highly inefficient. For example, the WHO database on urban ambient air quality (2016 and 2017 update) indicated that, respectively, 33 and 36 out of 50 most polluted cities in the European Union (EU) were located in Poland [44]. As ruled by the Court of Justice of the EU (2018), the European directive on ambient air quality was not fulfilled in Poland. Due to the lack of proper air quality protection programmes, the limit values of PM10 are exceeded in many areas. [45]. Unlike in Belgium, the major air pollution sources in Poland are related to energy policies based on fuel combustion and the out-dated infrastructure for household heating [46].



Both in Belgium and in Poland, the urban atmospheric pollution, and especially the high concentration episodes, are gaining particular attention in the public debate. However, a recent extensive study investigating air pollution perception across Europe indicates that this issue is still poorly recognised [47]. This article shows the prominence of the issue of addressing air quality management in the urban built environment based on the opinions expressed by local experts. The design and the methodological approach of the study were based on the assumption that local planning and social practices, adapted to the particular urban conditions, are essential to achieving sustainability and environmental objectives. The aim was to explore how such local spatial planning policies and community practices can lead to the implementation of the solutions for urban air quality improvement.



By employing the qualitative approach we showed that the issue of urban air quality involves not only a variety of opinions among the different professional and social groups, but also the different ways in which the problem is discussed, including among experts. The statements of the participants of the ecological discourse emphasised the relational and multidimensional links between the urban built environment, the urban nature, and the socio-cultural context. We addressed the environmental problem of air pollution in broader spatial and social terms and evaluated the state of the public debate and urban policy regarding the issue of urban air quality in two case studies.



We presented translations of the problem voiced by various public actors (planners and architects, representatives of urban institutions and civic movements, academics, and inhabitants), acknowledging the assumption that environmental problems are socially constructed. Sociological environmental studies are focussing on the tension between social constructionists and critical realists. Both positions, although each of them is marked by limitations, deserve notice. The former consists of an attempt at seeing spatial and environmental problems through the prism of the social context [48], while the latter combines data accumulated by representatives of social, natural, and technical sciences [49]. From this perspective, it is important to see the relation between scientific and other discourses to practice, and whether the former impact the latter and vice versa. We aimed to show the complexity and ambiguity of the analysed problem area on the basis of expert interviews. Air pollution is also considered a problem rooted in civilisation and culture, related to the theory of consumer societies. Environmental citizenship and justice direct us to those urban areas which generate most of the air pollutants [50,51].




2. Materials and Methods


2.1. Study Areas


Two cities were included in the study—Antwerp, Belgium and Gdańsk, Poland. Both cities host major ports: the port of Antwerp, one of the biggest ports in Europe, and the port of Gdańsk, the largest Polish sea port. However, the morphological structure (see Figure 1 and Figure 2) and planning systems, as well as air pollution mitigation strategies, differ in the two cities.



Antwerp, a city with a resident population of over 520,000 and a size of 204.5 km2, is the largest city in the Flemish part of Belgium. Nowadays, the city is a diverse centre of business activities and it is responsible for an important part of the Flemish economy. The city cherishes the ambition to develop a “sustainably competitive” position in the region, at the same time increasing its liveability and attractiveness. A policy of horizontal governance, integrated planning, and communication with the citizens are the key factors in this process [52].



Gdańsk, a city with a resident population of over 460,000 and a size of 262 km2, is located in northern Poland on the Baltic Sea coast. It is a part of the Tri-City urban agglomeration (together with Gdynia and Sopot). Because of the Solidarity movement that originated in Gdańsk in the 1980s, it has become an iconic city for its role in bringing down communism in the Eastern Block. Nowadays, Gdańsk is a cultural, economic, and educational centre in Central Europe, but it is struggling to adapt to the spatial, economic, and demographic changes and to re-define its identity in the network of modern cities [53,54,55,56].
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Figure 1. The location and urban fabric of the city of Antwerp: (A) densely built-up urban fabric of the historic centre, (B) urban fabric of the port. Own elaboration, data source: [57]. 
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Figure 2. The location and urban fabric of the city of Gdańsk: (A) medium density urban fabric of the historic centre, (B) urban fabric of the port. Own elaboration, data source: [58]. 
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According to Khomenko et al. (2021), Antwerp is one of the cities in Europe with the highest mortality burden due to NOx pollution [59]. Its high emission levels are mostly related to traffic [60]. Apart from air quality monitoring carried out by the environmental technology agency VITO (2021) [61] which helps in the development of increasingly accurate air quality maps, two major projects also deserve to be mentioned, namely, the City of Things and the social science Curious Noses (CurieuzeNeuzen) project. In the first project, sensors have been collecting a variety of real-time urban data, including air quality parameters [62]. The latter is a project aimed at mapping ambient air quality in Flanders, in which more than 20,000 low-cost measuring devices were located both in cities and in the countryside, and the data were collected by the residents over a period of one month (May 2018) [63]. Subsequently, the obtained data were calibrated with measurements at reference air quality monitoring stations operated by the Flemish Environment Agency (VMM).



From the planning perspective, two main problem areas in Antwerp related to air quality can be named. The first is the very dense urban fabric of the historic centre of Antwerp, with a high proportion of street canyon geometries (compact, high streets flanked by buildings on both sides), which negatively affects the dispersion of pollutants and, therefore, limits them from escaping the increased human exposure areas [24,64]. Moreover, the network of busy roads in Antwerp constitutes a problem [23]. Another major source of air pollution is related to industrial activity and to the operation of the Port of Antwerp. However, in the latter case, many measures have been undertaken in the recent years to keep the levels of both land and water emissions below the EU air quality standards [65].



The geographical location of Gdańsk makes it a very interesting case for air quality investigation. It is located by the Gulf of Gdańsk, which provides enhanced air circulation but from the west and south it is enclosed by a moraine plateau [22,66]. Moreover, many other local conditions should be taken into consideration as the aero-sanitary state of particular areas is also very strongly affected by their spatial development, land use, or local emission sources such as transportation systems or household fuel combustion. The main air pollution problem in Gdańsk is related to the large number of homes in areas designated for revitalisation which burn coal in the heating season. This applies in particular to the old residential districts. Most council housing is concentrated in these areas and surveys show that as many as 37% of council units are heated with coal stoves [67]. In Gdańsk, the air quality monitoring is conducted by the Agency of Regional Air Quality Monitoring in the Gdańsk Metropolitan Area (ARMAAG) [68].



The air quality status in these cities is partly reflected by its public perception. According to an extensive questionnaire conducted in a study by Van Brussel and Huyse (2019) in seven European cities (with a total of over 7000 completed questionnaires), 78% of surveyed inhabitants in Antwerp (a representative sample of 1163 responders) were worried about the negative health effects of air pollution. A significant contribution to the increase in the awareness of the issue of air quality was observed due to the previously mentioned citizen science projects. During the implementation of Curious Noses, surveys were conducted at the beginning and at the end of the first phase of the project. They indicated that initially participants took part in the study out of curiosity. At that time, they expected the local air quality in the streets of Antwerp to be moderate (40%) or bad/very bad (50%). At the end of the project, 59% of participants confirmed their views due to the conducted measurements, 27% reported that local air quality was actually better than they expected, and 11% claimed the opposite. Moreover, after the implementation of the project, public support for local mitigation measures, such as sustainable mobility measures, increased substantially [69].



In Gdańsk, opinion polls were held in 2016 on a large and representative sample of adult inhabitants, totalling 1500 persons. The results, analysed by Brosz and Załęcki (2017), show that the average perception of air quality (on a scale of 1 to 6, where ‘1’ stands for ‘very poor’, and ‘6’ for ‘very good’) stood at 3.93, i.e., it was slightly above the average. It is noteworthy that, over the most recent 10 years, this view improved steadily from 3.27 in 2008, 3.37 in 2012, 3.69 in 2014, 3.76 in 2016 to 3.93 in 2018. The subjective perception of air quality differs depending on the home district. It is higher in new districts and residential areas, distant from industrial estates and inhabited mainly by people of higher social and economic status (3.90), and lower in older districts in the vicinities of industrial and storage areas, inhabited mainly by people of lower social and economic position (3.12) [70] (p. 96).



Obviously, the views are not based on any objective data obtained in chemical measurements, but on the subjective experience of the inhabitants themselves. In other words, the air quality framed in this way is not an objective value. It is rather an aggregate of many subjective assessments, each potentially determined by multiple factors, e.g., the needs and expectations with respect to environmental values. This is why, in research practice, one can list some examples testifying to the fact that an objective change of air quality indices (improvement or deterioration) does not always carry a change in the views on the quality expressed in subjective declarations. However, many recent studies also indicate that there is a significant relationship between public perception of the risk associated with exposure to air pollution and the measured or estimated air pollution concentration levels. This may suggest that the knowledge about air pollution is becoming increasingly available to the general public [37]. Therefore, the public discourse on the topic may contribute to the formulation of mitigation and management policies.




2.2. Methodology


A qualitative approach was used in order to broaden the scope of the problem area. Both primary and secondary sources were used. The majority of resources were issued by local, regional, or national agencies and administrations but also by social organisations and grassroots movements. These reports deal with environmental protection and focus on controlling, improving, and monitoring air pollution. Alongside desk research of the existing materials, information was collected through individual interviews. Each interview followed the IDI approach (in-depth interview) and was conducted based on a starting-point scenario. Detailed interviews were conducted with a small group of carefully selected individuals who were professionally or socially linked to institutions and organisations involved in management of the natural and built environment. This technique, along with the analysis of reports and planning documents, is an established method for investigating the development of local urban policy aimed at sustainability and environmental improvement, enhancing the understanding of the local social and institutional context of a given problem (see, e.g., [71,72,73]).



Fifteen experts were selected based on their involvement in environmental issues, including air pollution—see Table 1. The experts from Gdańsk (10) and Antwerp (5) represented the following professions: urban planning and environmental specialists working in the city administration, specialists working at the air quality monitoring agency, architects, academics, ecologists, and members of local activist groups. Initially the same number of interviews in each city was planned. However, more interviews had to be conducted in Gdańsk due to the fact that the materials collected during the first enquiry proved insufficient to explain the deficiencies in the planning and legal tools in the city. The aim of the interviews was to explore the expert knowledge and the often not commonly known experiences related to various local official and bottom-up actions for urban air quality improvement, in order to identify the stages of public debate on this topic and municipal policy development.



The accumulated material was transcribed and coded. The employed coding model consisted in the basic topical analysis [74]. Techniques derived from the grounded theory methodology (generation of categories, comparison of incidents) were employed at the conclusion-drawing phase in the order recommended by Jean-Claude Kaufmann, (2007) [75]. To process and treat the data, the NVivo software was used (version 9.2), representing software of the CAQDAS type [76]. In qualitative research, environmental discourse concerns specific features of the examined cases and their cultural context. We adopted the assumption that on top of hard empirical data, air quality requires digging down into the events, matters, and phenomena which lie at the heart of the problem.





3. Results: Interviews with Experts


3.1. Air Quality in Public Discourse: Main Issues


The discursiveness of the presented problem area reveals the structure of the specific knowledge system and the time the discourse takes place in. We wanted to emphasise that in the case of the search for answers to questions related to air quality, discursive practices extend to all levels of this issue. They are present in the institutional sphere, behavioural patterns, common language, and expert statements. These practices are visible in competing concepts related to air quality. They are a part of a wider environmental discourse, an exceptional case among the most important European public debates. They are characterised by greatly differing positions and means of communication between various social and professional groups. Our focus was on the accounts of experts and environmental activists due to their participation in actions for building the concept of air quality protection, giving them a status of authoritative figures in this subject matter.



The interviewed experts frequently pointed out that the quality of the air in the city was not a leading problem for many inhabitants, both in Antwerp and in Gdańsk. One of the experts suggested that, when taking into account other problems such as mobility or housing, this issue may not be of the greatest concern. However, it is easier to refer to this problem due to its measurability, which is not always the case with other municipal issues such as liveability <AN03>. Moreover, although general situation in the city might not be very serious according to air quality standards, still some local problems related to city breathability may occur which require specific targeted solutions <GD09>—and such initiatives, incorporated into municipal policy, spatial development strategies, and social practices, adapted to local conditions and formulated by the environmental or urban planning experts or resulting from bottom-up, social initiatives, were a subject of particular interest in this study.



As one of the experts emphasised, in Antwerp, the problem comes down mostly to traffic pollution (NO2) as the other air quality European standards are met <AN05>. Therefore, it is no wonder that a large part of the heated public debate on air quality concentrates around the pollution from the R1 ring road—a motorway around the city of Antwerp, the construction of which began in 1969 and is currently being completed by the construction of the last segment (the Oosterweel link) [77]. As the urban ring road is located on the former city fortification walls in the centre of the city [78], many residential or commercial investments are located within close proximity. According to one of the interviewed activists, reducing the impact of pollution from the ring road would solve most of the city’s air quality problems <AN02>. The available research suggests that converting the entire urban ring road into an underground tunnel is expected to significantly change PM2.5 and NO2 concentration levels and bring health gains for approximately 352,000 inhabitants living within a 1500 metre perimeter around the currently open-air ring road [79]. Additionally, it is recommended to cover the ring road with urban parks (see Figure 3) in order to improve the local air and living quality, while creating new terrains to accommodate the city’s increasing population and to finance the construction of the coverage [80]. Although this is considered to be Europe’s largest on-going infrastructure project, other issues are also high on the agenda in Antwerp, such as the low-emission zones [81] and tackling pollution accumulation in street canyons within the historical development [60,82].



In Gdańsk, the issue of air quality is also not prioritised even though sociological studies indicate that the natural and landscape values are the very features which make Gdańsk distinguishable from other large cities in Poland [83] (p. 207). Local experts <GD01; GD09> claimed that the air quality is relatively good in Gdańsk in comparison with other Polish cities. However, the stereotype of Gdańsk being a city characterised by good air quality may be an overly far-reaching simplification. Based on recent reports of the local monitoring centre, frequently exceeded standard average daily levels occur in some districts, mostly related to low emissions [84]. This issue seems to be acknowledged not only by city officials and air quality monitoring experts, but also by local designers who see it as a systemic, infrastructural problem <GD03>. Moreover, although not an urgent problem for the time being, traffic pollution may become an increasingly important issue in the near future with the projected increase in traffic and the insufficient development of sustainable mobility programmes [85]. Therefore, air pollution aspects should be raised more often in the public discourse despite the common belief of many inhabitants of Gdańsk that … “the location on the sea solves all problems, so we need not particularly ponder the situation in the city. Our behaviour, or that of the industry, or transport, or any living activities do not particularly matter, as the wind will blow everything away anyway” <GD08>.




3.2. Role of Urban Planning and Legal Tools in the Process of Air Quality Improvement


The issue of urban policy perceived from the perspective of ecological modernisation should involve a search for legal, technical, and urban planning solutions and recognition of the broader context of local economic and social conditions, such as social conflicts and the environmental awareness of the inhabitants. Local governments, however, function within specific legal and organisational frameworks set by the policy of the state implemented in the national dimension. Solving the problem of poor air quality requires harmonious and coordinated cooperation between all actors: the central government, local government, non-governmental organisations, and the citizens themselves.



As the experts in Gdańsk claim, the local government and non-governmental organisations operating in the city often find ”their hands tied”, as they do not have sufficient legal or financial tools to counteract air pollution effectively <GD01>. The theme of the insufficiency of the legal tools, the lack of coordination of the actions taken in the area, and the dilution of jurisdiction were mentioned by the experts in Gdańsk fairly often: “In Gdańsk, the monitoring of air quality is good, I would say, but for various reasons, there is no single coordinator, since air is borderless (…) The powers were distributed among various institutions” <GD02>. Similarly, in Antwerp the responsibility for air pollution mitigation measures cannot be assigned to one level of authority. Some issues, such as traffic pollution, are within the competences of not only local, but also regional or even federal government <AN04>. At the local level, some municipal solutions for air quality improvement were already proposed, which will be discussed in the following sections, but it is important to note that their implementation into the practice of spatial development is a different issue. One of the experts notes that, for the time being, these are only planning suggestions and there is no guarantee that they will be implemented in long term planning strategies: “It’s still something to discuss and it’s still something that is not politically popular” <AN03>.



When asking our experts about the planning and legal tools, project directives, or developmental strategies aimed at improving air quality, we considered it important to learn their opinions on the causes of both achievements and shortfalls in this respect. For example, in Antwerp, it is planned to partly tackle the issue of improving air quality through a series of sustainable urban mobility strategies, outlined by the municipal planning office [86]—see Figure 4. They mostly pertain to the city but there is also a large focus on mobility to improve mobility around the port of Antwerp <AN01>. Sustainable mobility is also considered to be an important factor for air quality improvement by local NGOs, but it was pointed out that a modal shift is not only the responsibility of the local or Flemish government, but also of the citizens <AN02>.



Meanwhile, in Gdańsk, novel solutions in this respect are yet to come as, in the current municipal and regional mobility strategies, the issue of urban air quality is hardly mentioned (see, e.g., the local mobility strategies [87,88]). For the time being, solutions such as closing shopping malls on Sundays (the Sunday trade ban) seem to be crucial for the reduction of car traffic and, as a result, air quality improvement <GD09>. However, such measures are far from the car traffic restrictions in many European cities. Similarly, the issue of air quality and many other environmental aspects in Gdańsk is hardly taken into account in local planning strategies [89].



In case of urban design, one should consider many factors, including local wind conditions. Another interviewee pointed to the problem of the insufficient number of airing corridors in the city <GD02>. However, designating an urban ventilation strategy is a rather complex issue in which the regional, city, and district levels need to be considered [90]. It also comes down to several design aspects as urban ventilation relies very strongly on the appropriate design of the urban configuration. Several features of the urban structure, such as building arrangements and heights, street orientations, and green infrastructure can improve ventilation in urban areas [24,91]. These features need to be considered with reference to the local conditions and infrastructural parameters.



In Gdańsk this issue is ignored when designing new investments in the city. The expert specialised in air quality monitoring pointed out that she was aware of only one case when environmental and meteorological analysis was considered in planning decisions and that was the case of a water body at a residential estate adapted from the former industrial complex in the Wrzeszcz district. However, in the case of another investment in the same district, a shopping mall, the warnings of air quality monitoring experts that the proposed compact form of the building will block an important ventilation path in the area were not taken into account <GD02>. In Antwerp, as mentioned before, the geometry of the street canyons poses an obstacle to the process of ventilation and pollution dispersion. Therefore, consideration of ventilation conditions should be included in urban design more often, as one of the experts argued <AN01>. Another expert emphasised that enhancing ventilation in the city was a crucial aspect for air quality improvement, especially in locations with the highest pollution concentration levels, so that it can be dispersed <AN05>. The issue of ventilation at the local level was already included in one of the recent developments, as it was mentioned in the interviews, during the development of the Nieuw Zuid estate masterplan <AN01>. The urban grid of the estate, which is located in a close proximity of a busy road, was designed in such a way that the air flow between buildings is facilitated [23,92].



The lack of consideration of air quality and urban ventilation within the process of spatial development in Gdańsk is a result of insufficient planning and legal tools. This issue was raised by, e.g., a city official specialised in public space management and a member of the FRAG association (a local NGO—Forum for the Development of the Gdańsk Agglomeration) <GD06; GD08>. Even if local spatial development plans are developed and some solutions for local air quality improvement are included in them, they are often too general to bring any substantial outcomes. This pertains, for example, to the implementation of road-side vegetation barriers for traffic pollution mitigation as no specific guidelines are available to advise designers, such as the choice of species most efficient in pollution deposition [22]. In Antwerp, on the other hand, many important solutions have already been implemented within the current legal framework, as discussed before, but in the opinion of a local activist <AN02>, there are still many barriers that result from the government’s policies on improving car parking and car-accessibility.



One of the interviewees in Gdańsk shared an observation that long-term, multi-generation planning aimed at developing specific pro-environmental habitual ways of using urban space and infrastructure required finding a balance between the freedom of an individual and the effectiveness of actions aimed at improving the quality of the environment. The habit-woven every-day trajectories of using urban space represent the sphere most resistant to remodelling. In sustained development of the city, the fundamental tool in building the city’s strategy with respect to designing a cohesive urban planning system, which would recognise the values of the natural environment, is the general plan. Local plans tend to tear urban structure apart and fragment it. Moreover, their impact is spatially limited. Apart from that, the city needs a development vision which is based on common environmental values <GD05>.



In Flanders, the spatial development policy is also a significant issue related to air quality, especially in relation to a lack of compact urban development. On the one hand, as discussed in case of some local investments, compact, high-density urban areas are associated with a local decrease in ventilation efficiency [21]. On the other hand, at the city scale, more compact urban form may result in less air pollution emissions, e.g., due to reduced travelling distances and decreased automobile dependence [93]. However, this relationship is very complex and need to be carefully considered in urban planning [94]. As one of the experts on air quality stated, “in Flanders there is a historical issue resulting from ribbon developments along major roads and nowadays as well people tend to choose residential locations far from their work, adding to the increase in traffic” <AN04>. Another expert also elaborated on this issue: “we didn’t have good spatial planning. Everyone could build their own home when they wanted and that’s why we have so many laws and so much urban sprawl (…) You can now try to improve that a bit but the major problem is a historical issue” <AN05>.



Another issue that should be discussed in this context which was often mentioned in the interviews is the development of the urban greenery system. The statements of the designers from Gdańsk show that the problem is not fully understood: “of course, designating land for greenery is very important when planning roads, and public greens, parks, squares, or pocket parks, all of which substantially improve the situation” <GD03>. Looking at the statement of another expert, it seems that greenery is advocated as a major planning solution for air quality improvement <GD09>. However, as much as urban greenery may generate numerous microclimatic or social benefits, reducing noise, regulating the thermal environment, supporting water management, promoting biodiversity, or improving and providing ecosystem services for the inhabitants [95,96,97,98], its positive impact on air quality is not always that straightforward. On the contrary, in some scenarios, greenery in urban areas can bring an opposite effect. This may be the case, for example, of not properly designed roadside vegetation barriers or high greenery in street canyons [24,99]. Moreover, high vegetation may obstruct the process of urban ventilation and should also be considered in the ventilation strategies alongside the effect of the built-up structures [23].



In Antwerp, these findings seem to be more widespread as, for example, designers can familiarise themselves with a special document created by the Department of Environment in Flanders [100], which indicates the impact of the location and parameters of roadside vegetation and green walls (among other design elements and parameters) in street canyons on the reduction of pollution levels. This assignment was commissioned by the local authorities: “it’s a piece of research we ordered to know more about these things but at the street level. We wanted to have some design options when we really have to renew the streets” <AN03>. According to this report, in many cases urban greenery, e.g., in street canyons and near open roads, can be very carefully planted. This issue was indeed discussed by one of the experts in Antwerp: “we are aware that we will not use green in busy streets for now just to improve air quality because it has been pointed out by Vito several times that it doesn’t measurably increase air quality” <AN01>. Similar guides for the design of an urban vegetation system for air quality improvement have been published in other cities—e.g., in London [101]. Unfortunately in Gdańsk there are no such guidelines for designers which would account for local climatic, weather or infrastructural conditions, the availability of species, or even budgetary limitations [22].



In the interviews in Gdańsk, some of the experts also focussed on solutions comprising the entire system of heating houses and flats, which is, as mentioned before, one of the main issues related to air quality in the city. As they see it, the policy pursued by the city in this respect should aim at setting limits for non-environmentally friendly and energy-consuming solutions: “… that is why I believe that designation of new areas for development should be pre-conditioned by providing access to the city’s heating system” <GD10>. It is also important to introduce legal solutions regulating the type of fuels which can be used in boilers and household hearths, or investments in public transport “… if there is no other transport available than private cars, this affects the quality of air in all locations crossed by the roads leading to one’s destination. As far as heating is concerned, my opinion on what is currently done in this respect is unfortunately negative. We are only interested in what is delimited by our own fence. What we need are solutions at the level of resolutions by the City Council, or regulations issued by the City Hall” <GD07>.



Finally, when discussing urban policies for air quality improvement, environmental participation and the involvement of various social groups should be also considered. In Antwerp, the postulates of the local NGOs and bottom-up organisations are increasingly often taken into account, as their representative pointed out. At the beginning, there was a lot of resistance in terms of the cooperation between the administration and local activists, but it began improving, stated a local activist related to the Ringland initiative <AN02>. A similar view was also shared by one of the city officials, who noted that in the past few years civil society has become increasingly involved in the process of decision making <AN03>. It also seems, based on the evidence from the social science projects run in the city, that there is growing awareness of the issue of air quality. In Gdańsk, a much more modest initiative related to social air quality monitoring has been carried out so far, in which several dozen low-cost air quality monitoring sensors were handed out to the inhabitants. However, as one of the experts claimed, it could be already noticed that participation in air quality monitoring seems to be an important factor determining social engagement. Otherwise, the general interest in the issue would be very limited <GD04>.





4. Discussion and Conclusions


The public debate and policy development on the topic of air quality was discussed from the point of view of the local institutional and bottom-up approaches and on the local experts’ thoughts on the experiencing and managing of air quality. This allowed for modelling the dimensions of the debate and policy development and identifying its key characteristics. The features include: (1) the level of the media debate, (2) the level of cooperation between the academics and institutions in developing research-based policy, (3) the perception of the public debate, also connected with the involvement of local communities, and, finally, (4) the institutional background and the level of politicisation of air quality management. Four levels of the development of urban air quality policy and debate were identified and the cities of Antwerp and Gdańsk were placed on that scale based on the analysed statements of the local experts and the available secondary materials.



In the illustration above (Figure 5) we showed the process of development of the public debate and urban policy regarding the issue of urban air quality and the key characteristics of each stage. The scheme contains four phases. The initial one denotes a lack of urban policy and debate, followed by the emerging and advanced policy and debate, and ending with fully developed urban air quality policy and debate. According to the conducted study, we concluded that the situation in Gdańsk was aptly described by the pre-emerging phase of the process. At this point, we observe the characteristics of the initial and subsequent phases. In turn, the situation in Antwerp was more accurate to indicate the phase between the emerging politics and debate in general and shaping the occurrence of its advanced form.



The issue of air quality, as the study revealed, is linked to a specific group of subjects, or actors, stakeholders (central institutions, non-governmental organisations, entrepreneurs, and inhabitants), communication channels (traditional and electronic media), and strategies in action (law-making, creating local policies, carrying out specific projects). When the inhabitants come across individual elements of the discourse in their daily lives, they turn their attention to the issue of air quality. Air, the central element of the discourse, just like the space we live in, remains a thing we experience without giving it a thought, and as such it calls for a reflective point of view.



As the experts see it, the knowledge of the air quality issue and smog, as well as actions taken to improve the situation, are still far from satisfactory. The model dimension of the interview analysis adopted in the analysis enables identification and pinpointing of the features of the actions within the discourse, from grassroots initiatives to actions imposed along the administrative line. Being at different stages of translation into tangible actions, they are hard to map precisely. According to the experts, the actions pursued in the city space are of tactical nature, focussed on the medium-term perspective covering several years.



Based on the accumulated material, one may expect growth in the dynamics and temperature of the discussion on air pollution in the context of broader phenomena and social/cultural and civilisation-related change factors. The public discourse related to the quality of air will develop towards interdisciplinary studies based on knowledge and data originating from different disciplines (natural sciences, technology, environmental sciences, and social studies).



The problem of air pollution remains a subject of research and discussion at the global and local levels. Perceived from the local perspective, i.e., that of Antwerp/Gdańsk, despite the differences stemming from history and culture, the problem involves the development and improvement of the planning tools used to reduce air pollution. The priorities on which the two cities focus are modernisation of consumption at the level of daily practice by supplying new models of behaviour correlated with spatial solutions. As it turns out, adoption of cultural and technological determinism as the fundamental change factor is insufficient. It is necessary to develop mental tools consisting in the building of a correlation between the technosphere and the world of values, the latter of which still remain marginal today. Although the last decades brought some changes in the way people perceive the relation between nature and the built environment, it still should be considered a priority to broaden environmental awareness and to activate various social groups to commit to the values and ideas of sustainable development. If environmental problems are to better understood, the researchers from various disciplines need to cooperate even more closely.



From a longer time perspective, eco-dictatorship reflected in, e.g., restricting flights, eliminating cars powered with fossil fuels, forbidding the sale of beef even before its affordable substitutes are available, or high CO2 taxes, etc., will not bring the expected results in the long run, unless they are accompanied by changes in social awareness. The disintegration of the environmental and natural processes in urban areas, accelerated by industry, triggers powerful social energy, bringing a new dimension to the relations between nature and the society and opening new future perspectives, in which nature is part of the built environment.
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Figure 3. Proposed redevelopment of the ring road system around Antwerp. Source: materials provided by the Ringland association, graphic courtesy of © Ringland. 
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Figure 4. New mobility strategies for the city of Antwerp, aimed at reducing the levels of urban air pollution. Retrieved from: [82], graphic courtesy of one of the authors. 
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Figure 5. The qualitative density of development of the public debate and urban policy regarding the issue of urban air quality. 
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Table 1. The list of local experts and their role.
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City

	
Code

	
Role






	
Gdańsk

	
GD01

	
A city official, environmental expert




	
GD02

	
Air quality monitoring expert from ARMAAG




	
GD03

	
Architects, founders of a local environmental design studio




	
GD04

	
Academic, IT expert




	
GD05

	
Architect, expert from the Ecological Club




	
GD06

	
City official, public space management expert




	
GD07

	
Expert from a local district council




	
GD08

	
Expert from a local NGO (Forum for the Development of the Gdańsk Agglomeration-FRAG)




	
GD09

	
Academic, chemist and researcher




	
GD10

	
City official, environment and agriculture expert




	
Antwerp

	
AN01

	
City official, environmental expert




	
AN02

	
Expert from a local NGO (Ringland)




	
AN03

	
City official, urban planning expert




	
AN04

	
Academic, chemist and researcher in social science projects




	
AN05

	
Air quality monitoring expert from Belgian Interregional Environment Agency (IRCEL)
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