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Abstract
There has been growing awareness across the world of the negative health effects of air pollution.
Poland is the European country that is worst affected by this problem, and the Polish government
has in recent years adopted a number of measures designed to reduce coal use. This paper explores
the role of civil society activism in this shift, investigating the extent to which local activists played a
catalytic role in shaping popular awareness of air pollution and accounting for policy developments
in this area. We draw on individual-level data from two Eurobarometer surveys together with
qualitative data from a series of original elite interviews and the analysis of related policy documents,
and we find little evidence that activism was a driver of variations in local popular awareness of air
pollution, but support for the supposition that activism played a major role in shaping policy change
at local level.
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Introduction

Air pollution has in recent years risen up the agenda of many national and international actors, as its
close link with fossil fuel consumption and its direct health impacts have enhanced concern about air
quality in countries around the world. Attention has focused on both changing popular under-
standings of pollution and evolving policy responses to the problem. This paper investigates the
drivers of recent shifts in citizen awareness of air pollution and air quality policy in Poland, both of
which have undergone noteworthy transformations since 2010.
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Poland is a substantively important context in which to study air pollution policy change. Given
that 36 of Europe’s 50 most air polluted cities are located there (World Bank, 2019), and an es-
timated 46,000 premature deaths occur annually due to air pollution, costing the economy
equivalent to 2.9% of GDP (WBJ, 2019), it is perhaps not surprising that a 2019 survey found that
62% of Poles considered air pollution to be one of the top three environmental issues against a
global average of 35% (Ipsos, 2019). In December 2017, a speech by the Polish Prime Minister set
out tackling air pollution as a priority and argued that ‘clean air is a civilisation challenge’ (TVN24,
2017). The main source of air pollution in Poland is residential heating using coal (European
Commission, 2019). A national Clean Air Programme was launched the following year, and Poland
has begun phasing out coal for domestic heating purposes. Interestingly, this has taken place in a
country that has become increasingly illiberal politically (Tworzecki, 2019).

The puzzle that frames this paper is that concern about and mobilisation around air pollution both
took place at a time when pollution levels were already falling. Whilst there was little change in air
quality between 2000 and 2011, air quality has been gradually improving in the past decade, as
shown in Figure 1.1

If air pollution has remained relatively high in Poland compared to the rest of Europe (European
Environment Agency, 2021), the problem is considerably more acute in some parts of the country
than in others, particularly the south, where use of coal and wood for domestic heating and cooking
is common (see Figure 2). At the same time, air quality improved in all Polish regions (voivo-
deships) over the course of the period under analysis, and it improved most in the regions that were
most polluted initially (see Figure 3).

In addition to objective trends, scientific evidence of the scale of harm caused by air pollution
was emerging during this period. In 2012 the WHO reclassified diesel exhaust from ‘probably’ to
‘definitely’ carcinogenic (Kelland, 2012). A series of reports from 2013 began to link air pollution to
a wide range of health problems including diabetes, asthma, and lung cancer (Kelly and Fussell,
2015). A 2014 WHO report concluded that air pollution was the world’s largest single environ-
mental health risk (WHO, 2014).

Thus, the increased availability of information about both pollution levels and the adverse health
effects of air pollution may well account for rising pollution concern; news coverage of the high

Figure 1. Mean PM2.5 levels in Poland, 2000–2019. Source: Constructed from the OECD Air Pollution
dataset (OECD, 2022).
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Figure 2. Mean PM2.5 2008–2019 by Voivodeship. Source: Constructed from data on the Polish Chief
Inspectorate of Environmental Protection website at powietrze.gios.gov.plpjparchives.

Figure 3. PM2.5 levels by Voivodeship and by period, 2008–2019. Source: Constructed from data on the
Polish Chief Inspectorate of Environmental Protection website at powietrze.gios.gov.plpjparchives.
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levels of pollution in Poland in comparison to other European countries and an uptick in scientific
evidence linking pollution to health conditions may have prompted citizen awareness of the
problem, even as objectively levels of particulate matter were in decline. Popular concern could well
have put further pressure on policymakers to address the problem.

It is also possible that the air pollution civil society groups that have emerged in Poland over the
past decade have raised consciousness of the issue, thereby playing an important role in moderating
popular concern and shaping policy change. The ‘value added’ of such groups is the main focus of
our analysis.

Environmental problems including river and soil pollution, and environmental damage related to
the Chernobyl disaster played a key role in the collapse of communism in 1989 (Charkiewicz, 2008:
16; Kenney, 2002: 254; Szulecka and Szulecki, 2019). As was the case elsewhere in Eastern Europe,
environmental activists were central actors within dissident movements that contributed to regime
change and democratisation (Carmin and Fagan, 2010; Charkiewicz, 2008; Szulecka and Szulecki,
2019). The contemporary Polish environmental movement has its roots in the late communist period
(Chimiak, 2022; Cole, 1991; Lillevik, 2019; Ostolski, 2020; Szulecka and Szulecki, 2019), and in
the post-communist era, a proliferation of environmental NGOs (ENGOs) became synonymous
with the burgeoning civil society funded and supported by international organisations (Carmin and
Fagan, 2010). The period leading up to the 2015 elections was one in which environmental causes
became associated with left-liberal political views and declined in importance for many Polish
citizens and politicians (Marcinkiewicz and Tosun, 2015; Szulecka and Szulecki, 2019). Whilst the
post-2015 political regime created by the ruling Law and Justice (Prawo i Sprawiedliwość, PiS)
party has placed constraints on civil society and dissenting voices, grassroots environmental ac-
tivism has increased (Polanska and Chimiak, 2017), particularly in urban areas (Domaradzka, 2018;
Pluciński, 2018; Jezierska and Polanska, 2018; Kravchenko et al., 2022: 165).

Air pollution activist organisation Kraków Smog Alert (Krakowski Alarm Smogowy) was
formed in late 2012, registered as a group in 2013, and began publicising poor air quality
(Frankowski, 2020; Lillevik, 2019; Szulecka and Szulecki, 2019). Other branches of the group
formed in 2014 and 2015, particularly in urban areas with poor air quality, such that by the latter part
of the decade the umbrella Polish Smog Alert was coming close to being a national movement, and
the largest organisation fighting air pollution in Poland (Lillevik, 2019). In addition to advocacy and
activities designed to raise awareness of the problem, the group has also undertaken research
showing that a majority of local residents would welcome more information on air quality, and it has
also been involved in practical efforts to encourage residents to replace polluting domestic heating
systems (Lillevik, 2019; Szulecka and Szulecki, 2019). It has also at times collaborated with public
sector law group ClientEarth Poland to bring about legal reform (Lillevik, 2019).

In short, we are interested in how popular concern about air pollution translated into policy
change, and the role that civil society groups such as Polish Smog Alert played in this. This paper
sets out to investigate this question using a mixed-methods approach that leverages Eurobarometer
survey data in combination with a series of original stakeholder interviews carried out in 2020-
2021 by the authors and the analysis of associated documentary evidence. We find that whilst air
pollution activists played little role in accounting for local variations in popular awareness, they
likely had a significant effect on national awareness of the problem and played a substantial role in
working with policymakers to formulate and implement policy solutions.

Theoretical perspectives

The ‘value added’ of civil society activism in air pollution politics can be considered from two
principal perspectives, which accord with the stated objectives of activist groups: raising awareness
of air pollution among the population, and bringing about legislative reform. In other words,
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activists seek to increase citizen demand for action on pollution by heightening popular concern, and
they try to work with other stakeholders to formulate solutions and facilitate their adoption.

On the demand side, activism is but one factor that has the potential to shape citizen awareness of
air pollution as a problem. Objective levels of air pollution have been found in comparative research
to be associated with air pollution awareness among citizens (Amundsen et al., 2008; Buchanan,
2022; Cisneros et al., 2017; Cori et al., 2020; Kim et al., 2020; Rotko et al., 2002). Yet citizen
knowledge and perceptions of air quality are not always well predicted by objective pollution levels,
as people are more likely to respond to sensory cues, which may not always be accurate indicators of
objective pollution levels (Huang and Yang, 2018; Johnson, 2012; Otro and Sala, 2014). Previous
research has also found that public awareness of air pollution is sensitive to the availability of
information on air pollution, even if this information is not always accepted as completely reliable
(Bickerstaff and Walker, 1999; Buchanan, 2022). The air-quality data offers the potential for more
citizen-centred and participatory sensing and activism (Marzecova and Husberg, 2022). We would
therefore anticipate that an increase in available information about harmful airborne pollutants
would result in increased awareness of the problem.

At the same time, whilst awareness of air pollution does not always translate directly into concern
or a demand for policy change (Kim et al., 2020). The ways in which people make sense of the air
pollution is highly contextualised and subjective – individuals tend not to associate air pollution
with health issues, and if they do, only partial and generalised knowledge and understanding is
effectively communicated, especially in relation to vulnerable communities (Loopmans et al., 2022;
Noël et al., 2022). Moreover, the perceptions of their local atmosphere among citizens might persist
or change across communities over different timescales (Roberts et al., 2023). Additionally, citizen
demand does not always translate into actual policy change.

Environmental activism has been found in some studies to shape public concern for, and opinion
on environmental policy (Sisco et al., 2021). Moreover, it appears that local government response to
air pollution issues is determined by the level of support among the community – where the support
for clean air is high, implemented policies tend to be more restrictive and/or coercive (Eckersley
et al., 2023). Yet many factors condition concern about the environment, and there is considerable
cross-national variation in the factors that matter most (Dorsch, 2014; Franzen and Vogl, 2013;
Kvaløy et al., 2012; Lee et al., 2015). While there is a recognition that the data politics of air quality
is a necessary part of the struggle against the uneven impacts of air pollution (Marzecova and
Husberg, 2022) the causal chain linking objective air pollution levels to citizen awareness of
pollution and citizen awareness of pollution to a demand for legislative action is therefore unclear.
Building public awareness about pollution through quantitative data regarding air quality can also
be oriented towards the responsibility of citizens, reframing human-air relations as a site of
managing individual exposures rather than requiring different policy outputs.

Nevertheless, once citizens do form negative views of environmental degradation, those views can
often have political consequences. The wider literature on environmental policy finds that public opinion
can and often does influence policy outcomes (Agnone, 2007; Anderson et al., 2017; Bakaki et al.,
2020). Environmental activism can also help shape policy on the environment (Agnone, 2007; Evans
and Kay, 2008; Piggot, 2018), and there is evidence of a synergistic relationship between public opinion
and activism on pro-environmental policy outcomes (Agnone, 2007).

Though the casual link between public opinion and policy change cannot be taken for granted,
public opinion on air quality has been found to play a role in influencing local air quality policy
(Buchanan, 2022). Civil society groups are influential in shaping air pollution behaviours and
policies at local level in some contexts, especially through efforts to mobilise citizens to measure air
pollution directly with the use of sensors (Gabrys and Pritchard, 2018; Mahajan et al., 2020; Tu,
2019; Valencia and Fonseca, 2019; Van Brussel and Huyse, 2019; Ward et al., 2022). Civil society
groups and social movements can act as important ‘knowledge brokers’ who can disseminate air
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pollution information and mobilise a public response (Loopmans et al., 2022), and also have a role
as ‘problem brokers’ framing air quality issues as ‘urgent’ problems requiring a policy response
(Maltby, 2022). The proliferation of technologies for measuring air pollution has contributed to
shifts from government-led scientific monitoring to participatory modes of data collection and
analysis (Kenis and Loopmans, 2022). Online information has been demonstrated to amplify public
perceptions of risk owing to the technological advantages of the Internet, and the effect could be
more significant when the information is designed to cause affective responses (Guo and Yiwei,
2018). Research has highlighted that ‘critical moments’ can drive increased interest in environ-
mental problems, with a significant role for the media in amplifying such key air quality events
(Kenis and Barratt, 2022).

In Poland, local air quality activist groups have emerged in recent years alongside established
NGOs (Chimiak, 2022: 227) and in response to locally experienced environmental issues
(Domaradzka, 2018; Pluciński, 2018; Szulecka and Szulecki, 2013). Those who support these
newly-emerging forms of activism perceive local initiatives to be less bureaucratised, financially
unburdened, and more trustworthy than institutionalised civil society organisations (Chimiak, 2022;
Pazderski and Walczak, 2015). It may also be that it is easier to gain meaningful access to the
policymaking process at local level, and the local focus of many groups working in Poland on air
pollution is a distinctive feature that could be expected to afford them greater policy leverage.
Previous research has found that Polish Smog Alert, the largest and best known of such groups, has
consciously sought to alter both citizen awareness and public policy (Frankowski, 2020; Lillevik,
2019), although the group is committed to partisan neutrality (Frankowski, 2020).

Taking this evidence together, it appears that both objective levels of pollution and information
about pollution could work in distinct ways shape citizen awareness of the problem, and that citizen
awareness could in turn pressure politicians to take policy action to improve air quality. In addition,
previous research also suggests a more complex set of causal pathways whereby air pollution
activist groups both enhance citizen awareness of poor air quality and act directly on policymakers
to address the problem. The next section details the data and methods that we employ to test these
alternative accounts.

Data and methods

We probe the politics of air pollution in Poland via analysis of bespoke Eurobarometer survey
modules conducted in 2012 and 2019 as well as by means of a series of original stakeholder
interviews analysed in conjunction with policy documents. The Eurobarometer data are employed
to assess the correlates of popular air pollution awareness, whereas the stakeholder interviews and
document analysis serve to evaluate the factors that have conditioned policy evolution in the domain
of air quality.

The Eurobarometer air quality module includes items that can be used to gauge the impact of air
quality on knowledge of air pollution and preferences for different policy options that might be
adopted to combat the problem. These items were fielded in virtually identical form in the two
surveys, making them appropriate for our research. The 2012 survey was conducted at the start of a
popular mobilisation around the issue, and by 2019 was a major area of civil society activism, and
societal understanding of the problem had increased considerably. In comparing 2012 and 2019, we
map changes over time in public awareness and policy preferences in response to the mobilisation
and the awareness-raising activities of activists as well as in response to objective changes in air
quality. To these individual-level datasets we add regional aggregate-level data on fine particulates
(PM2.5), those responsible for most premature deaths from air pollution (Burchard-Dziubińska,
2019; World Bank, 2019). We analyse the data via multilevel (mixed effects) logit and ordered logit
models. Details of data sources and variable construction are included in the Appendix.
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The first of the two surveys we use was conducted in 2012 at start of popular mobilisation around
the issue. As noted above, air pollution was by 2019 a major area of civil society activism and
popular understanding of the problem had increased considerably. In comparing 2012 and 2019, we
are able to map changes over time in public awareness and policy preferences in response to the
mobilisation and the awareness-raising activities of activists as well as in response to objective
changes in air quality.

We also assess the views of those working for civil society organisations, local authority officials
and elected politicians by means of a series of semi-structured in-depth interviews with 30 actors
undertaken in 2020-2021 using the snowballing technique (see Table A1 of the Appendix). These
interviews explored issues related to civil society activism, policy responses, and public and
political understandings of the issue and they are intended both to add texture to and to extend the
analysis we are able to accomplish on the basis of survey data. Specifically, the interviews offer
detailed information on the policy process at local level, the actors involved in shaping policy
options and the considerations that were raised at different points in the process.2 We combine
interview findings with the analysis of documentary evidence linked to the policy process at local
and national levels to provide a detailed understanding of the factors that influenced policy change.

Empirical analysis

As detailed in the previous sections, air pollution awareness and air pollution policy are our twin
concerns. We are interested in tracing the ‘value added’ of activist groups in both consciousness
raising and bringing about policy change.

Air pollution awareness

Descriptive data from the Eurobarometer surveys shed light on overall levels of air pollution
awareness in 2012 and 2019. There are questions in the Eurobarometer air quality module related to
both objective and subjective knowledge. The objective knowledge question asks: ‘Do you think
that, over the last 10 years, the air quality in Poland has … improved, stayed the same or dete-
riorated’. Answers are coded for the purposes of analysis as a dummy variable with 1 representing
correct responses that air quality has improved in recent years and 0 reflecting incorrect responses.
The subjective knowledge question asks: ‘How informed do you feel about air quality problems in
Poland?’, and responses are coded on a four-point scale from ‘Very well informed’ to ‘Not informed
at all’.3

Table 1 displays the distribution of responses to these items in both the 2012 and the
2019 datasets. As can be seen from these data, most Poles believed pollution levels to have de-
teriorated or remained the same, whereas they had in reality been improving on most measures in
both 2012 and 2019. It is noteworthy that the proportion who believed air quality to be improving
halved between 2012 and 2019. Subjective knowledge also increased markedly over the period
between the two surveys, with fewer than a third of respondents saying they were ‘well informed’ or
‘very well informed’ in 2012, but over half expressing this view 7 years later. It is therefore clear that
during the second decade of the century, many Polish citizens had inaccurate knowledge of air
pollution trends in their country, but that over this period they became increasingly confident of their
beliefs. This suggests that what actually increased was awareness of the problem.

In considering the role that activist groups may have played in causing this increase in air
pollution awareness, it is important to be attentive to timing. Prior to 2012, there was minimal
activism focused specifically on air quality. The origins of problem-specific activism begin with
Smog Alert, which expanded from a single group initially of three people operating in Kraków in
2012 (interview 9, 2021), coinciding with a public consultation on an air quality programme for the
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Małopolska [“Lesser Poland”] region (Region, 2016a), which provided the opportunity to lobby for
a solid fuel burning ban (interview 9, 2021). The first large Kraków demonstration in
2012 influenced the emergence of other groups (interview 26, 2021). Beyond Kraków, branches
formed in Wrocław (run by another CSO/NGO, Eko-Unia) and one in Zakopane (run by Cli-
entEarth, later Polska Zielona Sieć, then independently) (interview 9, 2021). The early branches
then were organised by those with experience working in environmental NGOs, but the network of
Polish Smog Alerts broadened out to those with no such experience (interview 9, 2021).

Large protests were an important strategy pursued in Kraków initially but have been rare outside
the city.4 In Kraków, the initial campaign included fortnightly protest marches (interview 9, 2020).
This direct action was accompanied by a media campaign. Until 2013 reporting on air quality was
infrequent, and the protests included the use of funeral marches and billboards that captured the
attention of the national media (interview 9, 2020; interview 30, 2021). Media campaigns in this
period became more sophisticated and targeted, for example in 2014, Kraków Smog Alert ran a
campaign that included English language billboards to highlight that tourist resorts would harm not
heal lungs (interviews 16 and 2, 2020). This was aided by a PR firm supporting the campaign
(interview 9, 2020).

The largest broadsheet newspaper, Gazeta Wyborcza, was considered influential in highlighting
the issue, with news coverage moving from local/regional and a focus on Kraków, to a greater
national focus by 2015 (interview 16, 2021). There have been close ties between Gazeta Wyborcza
and Smog Alert, with the editor-in-chief previously working for Client Earth (interview 17, 2021).
In addition to reporting on emerging scientific evidence, concern about health issues increased
following the severe January 2017 smog episode (interview 11, 2020), which highlighted the
national scope of the problem as well as its scale (interview 16, 2021; interview 12, 2020), and
served to provide momentum to clean air campaigns (interview 13, 2020). Social media has also
been important, with Kraków Smog Alert and subsequent branches prominently using Facebook to
organise (interview 17, 2020) and to amplify air quality warnings also being produced by new apps
(interview 16, 2021):

‘when we started our campaign in Kraków, the first thing that we did was to have a nice logo and a
Facebook group, and…we just we started to inform in an easy language… to publish information on how
bad air quality is’ (interview 15, 2020).

Table 1. Subjective and Objective Knowledge of Air Pollution, 2012 and 2019.

2012 (%) 2019 (%)

Objective knowledge
Air quality improved 29.28 14.29
Air quality deteriorated 43.28 44.51
Air pollution stayed the same 22.78 35.64
Don’t know or no answer 4.65 5.55

Subjective knowledge
Very well informed 3.37 4.48
Well informed 28.11 47.09
Not well informed 47.64 38.27
Not informed at all 19.13 7.26
Don’t know or no answer 1.75 2.90

Source: Eurobarometer (2012, 2019).
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Raising awareness of the issue in recent years was also facilitated by air quality apps, and the
emergence across the country of ‘hyperlocal and multi dense networks of sensors’ (interview 17,
2020). For example, a lack of comprehensive information and real-time monitoring was a prime
motivation for establishing the Airly app and sensor programme in 2016 by three graduates of
Kraków Technical University. Concerned about the effect of air pollution when preparing for the
Kraków marathon and with backing from the university and other funding 100 sensors were located
in Kraków (interview 17, 2020). Regional authority interviewees highlighted the role of such air
quality apps in raising awareness of the problem beyond Kraków (interview 5, 2021). By 2020 22%
of respondents nationally received information alerts about high air pollution through their phones
(Polish Government, 2020). New sensors have also been considered critical:

‘the smaller the town, where there are no sensors, for example, they say that they do not have this
problem…[now] everyone can look at it…It turned out very quickly on the first winter that the whole
city was black. This argument began to hit the public’ (interview 30, 2021).

This is also related to the emerging scientific evidence of the problem. Several interviewees
highlighted that a key challenge to campaigning for change was the lack of awareness around the
health effects regarding the issue: ‘For many years, there was no well-established belief in society
that the state of health or disease was a derivative of air quality [but because of] Smog alerts…this
awareness is dominant’ (interview 27, 2021; also, interview 15, 2020). One politician pointed to
2014 as ‘the moment when the awareness and interest of Polish residents in air quality issues
increased significantly [when] reports and analyses show[ed] a direct societal link between this issue
and home heating’ (interview 29, 2021).

In 2015 the European Environment Agency produced an influential report concluding that
44,600 early deaths in Poland were attributable to PM2.5 air pollution – from fossil fuel burning,
predominantly in households (European Environment Agency, 2015: 44). A politician argued that
quantifying health costs associated with using fossil fuel heating and cooking was important in
generating awareness of the scale of the problem (interview 30, 2021). Scientific research was
deliberately used by Smog Alert to raise awareness in the public, and the earliest supporters in
Kraków, engaged through social media ‘was a group of young adults, young parents who were
concerned about the future of their children’ (interview 9, 2020). A collaboration with the Uni-
versity of Science and Technology in Kraków analysed Smog Alert’s air quality meter data, which
the group then publicised (interview 9, 2020).

Thus Smog Alert activists clearly believed that they were helping to raise awareness of air
pollution as an issue. The question we address is whether there is survey evidence to back up these
claims. In order to probe this conjecture systematically, Table 2 presents multi-level regression
analyses of both subjective and objective knowledge of air pollution with individual-level controls
for age, gender, education and rural residence, and aggregate-level controls for the number of people
employed in the coal industry and life expectancy (as a measure of overall health). Objective
knowledge is also controlled for in the models of subjective knowledge. The highest-level ad-
ministrative region in Poland is the voivodeship (województwo). The models include voivodeship-
level measures of mean air pollution in the year of the survey as well as a voivodeship-level dummy
variable indicating whether or not there was a Smog Alert group active in that region at the time of
the survey. These variables are sufficiently colinear that it is not possible to include them both in the
same model, so separate models are run to assess the role of each variable. Separate models are also
run for 2012 and 2019.

The models in Table 2 provide evidence of an association between objective levels of air
pollution and accurate knowledge of the issue; those living in voivodeships with the highest levels
of air pollution were at both points in time significantly more likely to report that air quality was
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Table 2. Multilevel Models of Objective and Subjective Knowledge of Air Pollution – Eurobarometer Data.

2012

Objective knowledgea Subjective knowledgeb

Model 1 Model 2 Model 3 Model 4

Aggregate-level
Mean PM2.5 .057† (.031) �.006

(.014)
Smog alert active �475 (.705) �.062

(.271)
Employment in the coal industry

(thousands, logged)
.063 (.061) .120* (.057) �.001 (.030) �.004 (.025)

Life expectancy �.230 (.230) �.101 (.260) �.039 (.103) �.040 (.110)
Individual-level
Objective knowledge .581***

(.148)
.577***
(.147)

Gender �1.029***
(.168)

�1.007**
(.167)

.060 (.131) .055 (.130)

Age .031*** (.005) .031 (.005) .021***
(.004)

.021***
(.004)

Education .253 (.155) .259 (.155) .080 (.122) .079 (.123)
Rural residence �.379* (.191) �.372 (.191) .008 (.145) .007 (.145)
Constant 13.769 (17.258) 5.280 (19.930)
Random effects (voivodeship) .189 (.110) .254† (.140) .000 (.000) .000 (.000)
Aggregate-level N 16 16 16 16
Individual-level N 911 911 896 899
AIC 996.075 998.614 2009.253 2009.302
BIC 1039.406 1041.945 2062.030 2062.079

2019

Objective knowledgea Subjective knowledgeb

Model 5 Model 6 Model 7 Model 8

Aggregate-level
Mean PM2.5 .198* (.095) .119*

(.047)
Smog alert active �.527 (.682) .284 (.370)
Employment in the coal industry

(thousands, logged)
�.035 (.090) .032 (.103) �.003 (.045) .040 (.054)

Life expectancy �.008 (.329) .143 (.355) .165 (.169) .251 (.195)
Individual-level
Objective knowledge .563***

(.197)
.564** (.198)

Gender �.604** (.196) �.605** (.197) .259 (.134) �.257*
(.134)

Age .001 (.006) .001 (.006) �.004 (.004) �.004 (.004)
Education �.017 (.160) �.015 (.160) .440 (.109) .447***

(.109)

(continued)

10 EPC: Politics and Space 0(0)



improving, possibly because the regions where pollution was initially highest were those that
witnessed the greatest improvements over time, as indicated in Figure 3 above. It is noteworthy that
the significance of this effect increases over time, such that by 2019 there is a stronger association
between air pollution levels and accurate objective knowledge. There is no evidence that subjective
knowledge was associated with air pollution levels in 2012, but by 2019 the situation had changed;
in the later survey, those living in more polluted areas were indeed more likely to report that they
were well-informed about the problem.

By contrast, there is no association at any point in time between the presence of a Smog Alert
group in a region and either objective or subjective knowledge, suggesting that if the presence of the
group was increasing awareness, it was through the efforts of Smog Alert to sway national-level
public discourse or elite policy debates rather than local citizen understanding.

The group’s local impact may be hard to isolate after the issue reached a mass audience with
2015’s national press coverage and 2017’s air pollution episode and adoption as a priority by the
government. By 2019, it had become a national issue, with widespread consensus developing across
Poland as to the problem as well as its source (interview 5, 2021; interview 13, 2020); ‘This shows
the social change, there is no longer any contestation of this problem’ (interview 26, 2021). There
has been a rapid and significant increase in knowledge about the most significant cause of air
pollution, from domestic emissions related to the use of fossil fuel burning for heating and cooking.
In 2013 23% of the public were aware of this, and 32% attributed the main cause to industry (Polish
Government, 2014). By 2019 this was 53%/28% (Polish Government, 2019), and by 2021 67%/
17% (Polish Government, 2021).

A key success perceived by civil society organisations has been that ‘for the last few years,
nobody’s neglecting the topic of smoke anymore…nobody’s refusing to believe that we have an air
pollution problem’ (interview 11, 2020). Thus local consciousness-raising efforts appear to have
percolated up to generate national-level citizen awareness, but there is little indication that local
variations in citizen awareness can be explained by activism at local level.

Table 2. (continued)

2019

Objective knowledgea Subjective knowledgeb

Model 5 Model 6 Model 7 Model 8

Rural residence .294 (.206) .311 (.207) �.099 (.141) �.084 (.141)
Constant �5.000

(25.173)
�13.300
(27.585)

Random effects (voivodeship) .550 (.321) .738 (.417) .136 (.083) .220 (.117)
Aggregate-level N 16 16 16 16
Individual-level N 920 920 899 899
AIC 745.868 749.531 1805.929 1810.744
BIC 789.287 792.950 1863.544 184368.360

Notes: Cell entries are unstandardised coefficients (standard errors). † = p < .10; * = p < .05; ** = p < .01; *** = p < .001. See
the next section of the Appendix for details of data sources and variable construction.
aThese are multilevel logit models; the dependent variable in these models is a binary indicator of improving air quality (the
most accurate response in each case).
bThese are multilevel ordered logit models (cut points omitted); the dependent variable in these models is a four-point
knowledge scale.
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Legislative change

If there is scant reason to believe that the activities of Poland Smog Alert and other smaller local
groups account for variations across regions in citizen awareness of air pollution, it is clear from our
stakeholder interviews and document analysis that such groups, and Poland Smog Alert in par-
ticular, were actively involved in shaping local legislative change and were through this route
successful in bringing about policy reform in many local areas.

Local/regional level

Poland Smog Alert’s focus was on ‘advocating for coal bans in larger cities and health resorts’
(interview 15, 2020). One of their strategies was ‘to educate politicians in explaining what par-
ticulate matter is, what it causes, what are its health effects’, with results of KrakówMedical College
research shown to politicians in the regional parliament (interview 9, 2020). It was seen as important
to have a scientific basis for lobbying for the solid fuel ban. Kraków Smog Alert used an expert
analysis prepared on the demand of the regional assembly to support the move to ban solid fuels by
demonstrating that air pollution was a problem in Kraków (interview 9, 2020; Atmoterm, 2010). In
2013 the first success was apparent when the Kraków regional assembly passed a resolution banning
the use of domestic solid fuels. However, this was blocked by the Supreme Administrative Court. In
2015 Poland signed an amendment to the Environmental Protection Law that enables local au-
thorities to implement policies surrounding the issue of air quality. Client Earth worked with Smog
Alert and the local authority in Kraków to change the legislation and in January 2016 a resolution
was adopted banning the use of solid fuels in Kraków (interview 5, 2021; Region, 2016b), which
was unanimously passed a year later and came into force in September 2019, the first such ban in the
country (interviews 9 and 10, 2020; Region, 2017). The Małopolska region set up a large de-
partment in the mayor’s office devoted only to air quality, with approximately 15 people employed,
something lobbied for by the local Smog Alert branches (interview 10, 2020). By 2021, the vast
majority of regions has some air pollution measures in place (see Table 3).

The Śląskie region adopted its regulations following a request from the city mayor after poor air
quality led to the suspension of schools and free public transport as policy responses, and in April
2017 became the second region to introduce anti-smog regulations. This banned the use of boilers
over 10 years old from 2022. In 2017 similar resolutions that included boiler standards (EU
Ecodesign standards) and banning (poorer quality) coal were introduced in other regions. By early-
2023 14/16 Polish regions had passed anti-smog resolutions (PSA, 2023).

Cooperation between Smog Alert and local authorities is notable: ‘the city [of Kraków] also
made in cooperation with us [Smog Alert] quite a lot of media campaigns around the ban’ (interview
15, 2020). In Warszawa (Warsaw) in 2010 the City is Ours group gained one councillor in the
District Council, doubling this in the following election and later gaining a member of the local
government and with one member appointed by the Warszawa mayor in a key position as a Deputy
Mayor and Director and Coordinator for Sustainable Development (interviews 1 and 11, 2020). In
May 2022, a ban on coal burning in Warszawa from October 2023 was agreed (and in the rest of the
Mazowieckie region from 2028).

National level

There has been far less legislative action at the national level. The European Commission started to
act against Poland in 2009, referring the country to the European Court of Justice (ECJ) in 2016 and
in February 2018 the ECJ found Poland in violation of air pollution Directives. This has been
considered influential in eliciting a policy response (interviews 21 and 22, 2021). Only in the late
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2010s ‘Polish politicians began to take it seriously at the central level’ (interview 26, 2021). A local
politician argued that ‘Politicians today are not denying the problem, but don’t care about the
problem too much’ (interview 13, 2020), and others pointed to the national response to local
government action, and ‘how to catalyse that and to not be left behind’ (interview 19, 2021).

In September 2018, a regulation for solid fuel standards phased out poor quality coal (waste coal
and lignite/brown coal) by June 2020. The main national government response has been a Clean Air
Programme (CAP). Planning began in 2017, with the assistance of the European Commission and
World Bank5 (interviews 29 and 21, 2021). A draft was produced in the summer of 2018, the
programme was launched ahead of regional elections in October 2018.

The CAP was considered a ‘milestone’ (interview 16, 2021), with a ‘special envoy’ to implement
the programme and EU funding, with some limited regional government contribution (interview 6,
2021). The programme offered grants and loans to households to replace an aimed for three million
boilers by the end of 2028. The Prime Minister announced an expansion in his 2018 post-election
speech. A 2019 EU report stated that ‘While first steps have been taken, so far there has been no
progress in improving air quality’ (European Commission, 2019: 3) and the programme was
criticised for the early pace of implementation (interview 15, 2021). The available data suggests
165,867 boiler replacement contracts were signed between September 2018 and January 2021 (of
which 65,987 were completed) and since then (until August 2022) an additional 238,914 contracts
were signed (NFEPWM, 2021: 12; Program Czyste Powietrze, 2022). The pace of implementation
then increased, the CAP became part of the approved recovery and resilience plan for Poland
(European Commission, 2022; Gov.pl, 2021), and ‘Air quality is one of the main priorities of the
Morawiecki government’ (interview 29, 2021; also Ministry of Climate and Environment, 2022).

At the national level, Smog Alert were by the end of the decade closely involved with gov-
ernment policymaking and implementation. They were considered within government to be ‘a
constructive critic of all the activities of the Ministry [of Climate and Environment]…Wemeet with
them regularly, the minister of climate environment does that periodically, every 2-3 months…we
have very good relations and we cooperate’ (interview 29, 2021). The government highlights a
ranking of local authorities’ implementation of boiler upgrades through the Clean Air Programme, a
ranking carried out and hosted by Smog Alert and linked to from the government’s website (PSA,
2022).

Table 3. Local Policy Stringency From 1 to 5, 1 Being Most Stringent.

Total ban on lignite and
coal burning before 2021
(1)

Total ban on lignite
and coal burning
from 2021 (2)

Regulations on
efficiency of boiler
before 2021 (3)

Regulations on
efficiency of boiler
from 2021 (4)

No
restrictions
(5)

Kujawsko-pomorskie
(2019)

Mazowieckie
(2028)a

Łódzkie (2018) Lubuskie (2027) Warmińsko-
mazurskie

Zachodniopomorskie
(2019)

Lubelskie (2021) Śląskie (2017) Świętokrzyskie
(2021)

Podlaskie

Pomorskie (2021) Wielkopolskie (2018) Pomorskie (2021)
Małopolskie (2017)b

Dolnośląskie (2018)c

Podkarpackie (2018)
Opolskie
(2017 regulation)

Source (PSA, 2023).
aWarszawa – total ban from 2023 (2)/First regulations introduced in 2017 for Mazowieckie.
bKraków – total ban from 2019 (1).
cWrocław – total ban from 2023 (2).
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From this analysis it is clear that many of Poland’s most important policy reforms in that area of
air pollution have taken place at the local level, and that air pollution civil society organisations
worked actively and successfully with local officials to bring about changes that have improved air
quality in many Polish cities and regions. Catalysed by local action and pressured by the EU, the
national-level government in Poland had by 2021 finally begun to take serious measures to address
air pollution, but reform at this level lagged several years behind what was taking place in many of
Poland’s regions.

Conclusion

Air pollution has risen in perceived importance among policymakers as more information on its
negative health impacts has become available. For environmentalists, focusing on air pollution is a
way of making the negative effects of fossil fuel consumption salient to people. Poland is an
interesting context in which to study the politics of air quality: on the one hand, it is a laggard within
the EU on environmental policy goals (Skjærseth, 2018) and it has unusually poor air quality by
European standards. On the other hand, air pollution appears to be an issue that has gained res-
onance of Poles across the political divide even as air quality was improving, making it an attractive
target for environmental activists (Rogala, 2021; Szulecka and Szulecki, 2019).

This study has sought to pinpoint the efficacy of air pollution activist groups in relation to other
factors such as information availability. Our analysis has shown that between 2012 and 2019,
popular attitudes towards air pollution appear to have crystallised to an extent, with air pollution
itself exerting a greater effect on knowledge, but it is not obvious that local air pollution groups
played a major role in shaping local-level variations in awareness of the problem. It appears, by
contrast, that local-level activism was resulting in national-level changes in awareness. There is also
evidence that activists were instrumental in shaping the policy response at local level.

These findings help to pinpoint the causal channels through which environmental activism
affects politics. High-profile anti-pollution campaigns in Poland gained the attention of a national
audience, even if not all areas of Poland are strongly affected by the problem. The combination of
activism and increased information from scientific sources raised the issue of air pollution up the
national agenda and shaped the appetite for change among both citizens and political leaders alike.
At the same time, there appear to be clear channels of causal influence between activist groups and
local policy-makers. In other words, anti-pollution groups were working simultaneously on two
levels, and achieving different results through each channel of activity.

It is also worth noting that local-level policy change has advantages for a right-wing national-
level government seeking to balance the competing demands of an ever-more environmentally
conscious citizenry and an economy that remains dependent on fossil fuels. Policy shifts at local
level can be tacitly condoned but at the same time not fully ‘owned’ by the national government.

These findings help us to resolve the puzzle of effective environmental activism in a context of
falling objective pollution levels and high levels of citizen support for a right-wing government in
Poland. The findings also have relevance for environmental scholarship as well as for activism in
general. For scholars, they caution against overly optimistic readings of the actual effect of efforts by
local groups to inform citizens of the risk of pollutants. For activists, they indicate that local groups
many well be advised to focus on working with stakeholders and curating their message through
media coverage.

Further research could usefully address the impact of the Russian invasion of Ukraine and
resulting energy price fluctuations on the phenomena we have studied here, both in relation to
Poland and in comparative perspective. It would also be useful to trace the potential role of air
pollution activism in the shaping youth mobilisation and the resulting decline in right-wing party
vote share at the time of the 2023 parliamentary elections in Poland.With energy use and health high

14 EPC: Politics and Space 0(0)



on the policy agendas of most countries, air pollution concern is set to remain an important political
phenomenon around the world, and understanding the dynamics of activism in this sphere an
important research topic.
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Notes

1. The data in this figure tracks PM2.5 levels, but similar trends have been observed for other pollutants; with
the exception of small temporary increases in 2014 and 2016, almost all major pollutants were in decline in
Poland from 2010 onwards (European Environment Agency, 2021).

2. Ethical approval to conduct the interviews was obtained from King’s College London, reference number
MRA-19/20-20924.

3. See the Appendix for Polish-language question wording and full details of variable construction.
4. Between 2013 and 2020 there were six major protests in Krakow, three in 2013 and four in other years

(Factiva, 2021).
5. A €250m World Bank loan for the programme was announced in late 2021 (World Bank, 2021).
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