
 

 

 

Can Citizen Science Increase Trust in 
Research ? A Case Study of Delineating 
Polish Metropolitan Areas 

 
Bedessem, B., Gawronska-Nowak, B. & Lis, P. 
 
Published PDF deposited in Coventry University’s Repository  
 
Original citation:  
Bedessem, B, Gawronska-Nowak, B & Lis, P 2021, 'Can Citizen Science Increase Trust 
in Research? A Case Study of Delineating Polish Metropolitan Areas', Journal of 
Contemporary European Research, vol. 17, no. 2, pp. 305-321. 
https://dx.doi.org/10.30950/jcer.v17i2.1185 
 
 
DOI    10.30950/jcer.v17i2.1185 
ESSN  1815-347X 
 
 
Publisher: UACES 
 
 
This work is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License. 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by CURVE/open

https://core.ac.uk/display/459189063?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Citation 
 

Bedessem, B., Gawrońska-Novak, B. and Lis, P. (2021). ‘Can Citizen Science Increase Trust in 

Research? A Case Study of Delineating Polish Metropolitan Areas’ in, Journal of Contemporary 

European Research 17 (2): 304-325. https://doi.org/10.30950/jcer.v17i2.1185 

First published at: www.jcer.net 
  
 

Journal of Contemporary 
European Research 
Volume 17, Issue 2 (2021) 
 

 

 

 

 

Research Article 

Can Citizen Science Increase Trust in 

Research? A Case Study of Delineating Polish 

Metropolitan Areas 

 

 

Baptiste Bedessem, Bogna Gawrońska-Novak and Piotr Lis 
  



Volume 17, Issue 2 (2021)        Baptiste Bedessem, Bogna Gawrńska-Novak and Piotr Lis 

305 

 

Abstract 
We assess the relationship between citizens’ participation in scientific research and public 

trust in research results within social sciences. We conduct an online citizen science quasi-

experiment concerning the delineation of metropolitan areas of Poland’s two major cities. 

It consists of two stages. In stage one, participants in one region are exposed to citizen 

science and directly involved in delineating the boundaries of their local metropolitan area. 

In stage two, we add another region in which participants are not involved in the research 

process. In both regions we ask the participants to evaluate the level of their trust in the 

presented maps of respective metropolitan areas: based on citizen science in one region 

and historical data regression analysis in the other region. Our contribution to the literature 

lies in two areas. First, we demonstrate how citizen science can be used in urban studies 

to delineate boundaries of urban and metropolitan areas exhibiting strong functional 

connections. Second, we show that the participation of local residents in the research 

process increases public trust in the study results compared to non-participatory 

‘traditional academic’ research. These results confirm that citizen science programs 

deserve to be strongly supported by European institutions as a possible means to resolving 

the credibility crisis of science, research and evidence-based policies. 
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Public trust in science, or ‘the trust that society places in scientific research’ (Resnik 2011: 

4), has become a key expression in science policy and ethics in recent decades. This 

growing importance of elucidating the forms and conditions of public trust in science must 

be considered in the context of a steady and substantial decline in trust in governance 

across the world, including some European Union (EU) Member States and the EU itself, 

over the past decade.1 As noted by Resnik (2011), trust in governance is indeed closely 

related to trust in science as our ‘knowledge societies’ are characterised by investment in 

knowledge as a commons and a public good, which crucially informs policymaking 

processes and political action (Hess, Ostrom and McCombs 2008; European Commission 

2016, 2007). Several reports from worldwide national and supra-national institutions have 

insisted on the need to overcome science’s current ‘credibility crisis’ (Carrier 2017) and 

promote a form of public trust towards scientists and/or scientific results (for example Ruiz 

Bravo 2007; National Academies of Sciences and Medicine 2015; European Commission 

2010; Committee on Science, Engineering and Public Policy 2009). However, despite this 

consensus on the importance of public trust in science for liberal democracies,  it is still a 

challenge to precisely define what kind of public trust in science we want to promote and 

to identify the social and institutional conditions which could ground it. 

Trust in science is determined in a complex manner. First, it depends certainly, but still in 

an unclear way, on the level of understanding citizens have of scientific assertions (Miller 

2004; Allum, Sturgis, Tabourazi and Brunton-Smith 2008). Second, it depends on the 

diverse expectations of the public respect towards scientific research, which in turn 

depends on individual interests and social position (Grasswick 2010). Finally, the level and 

nature of trust are determined by ones’ general ‘attitude’ towards science, which is driven 

by subjective values, ideologies or psychological states (Rutjens, Heine, Sutton and van 

Harreveld 2018). 

The social and institutional conditions promoting both the credibility and trustworthiness 

of scientists and scientific results are still strongly debated. In this context, the ‘opening-

up’ of science is increasingly considered as a way to positively influence public trust 

relationship towards science (Rutjens et al. 2018; Irzik and Kurtulmus 2019; Carrier 2017). 

This opening-up may take the form of greater involvement of lay citizens in the process of 

knowledge-making and the production of expertise. Such inclusiveness in scientific 

research is increasingly valued by scientific institutions, as shown by numerous 

commissioned reports (for example Office of Science and Technology Policy 2019; 

European Commission 2016a, 2013) and growing financial support for citizen science. The 

general concept of citizen science refers to a large diversity of forms of participation for 

citizens who are not professional scientists (individual citizens, NGOs, groups of patients, 

and so on) in the production of scientific knowledge (Eitzel, Cappadonna, Santos-Lang, 

Duerr, et al. 2017; Cooper and Lewenstein 2016). Citizen science is expected to contribute 

to scientific knowledge as well as improve public understanding of science (Bonney, 

Phillips, Ballard and Enck 2016) and let citizens gain policy influence (Van Brussel and 

Huyse 2019). 

As our brief review of literature shows, there seems to be a consensus on the positive 

impact of citizen science on public trust. However, arguments to date have been based 

largely on theoretical grounds rather than empirical evidence. We fill this knowledge gap 

by empirically assessing the relationship between citizens’ participation in a scientific 

research process and public trust in research results in the context of social sciences - 

urban studies, in particular. The key research question addressed in this article is whether 

the participation of laypersons or citizen scientists in the research process increases the 

trust that the public places in the social science research results. We conducted an online 

citizen science quasi-experiment, concerning the delineation of metropolitan areas of 

Poland’s two major cities. Our quasi-experiment consisted of two phases in which 

participants were recruited using social media. Our contribution to the literature lies in two 

areas. First, we demonstrate how citizen science can be used to delineate the boundaries 

of metropolitan areas. To the best of our knowledge, this is the first study to explicitly do 
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this. Although this article focuses on metropolitan areas defined as clusters of towns and 

villages surrounding major (core) cities and exhibiting strong functional links with the core, 

the same approach could be followed to delineate boundaries of other urban or regional 

entities in human geography. Second, we conduct a quasi-experiment aimed at 

determining whether the participation of local residents in the research process increases 

public trust in the results compared to the results of non-participatory ‘traditional 

academic’ research. Our results confirm that participation of lay citizens in citizen science 

projects increases their trust in subsequent results. 

The remainder of this article is organised as follows. First, we briefly discuss the conceptual 

framework and literature on public trust in science. We then present the details of our 

research design and the quasi-experiment. The following two sections present our results. 

We finally discuss our empirical insights in the perspective of a renewal of the relations 

between citizens and experts in the contemporaneous context, as characterised by a 

growing opposition between technocratic and populist discourses. 

 

PUBLIC TRUST IN SCIENCE: EPISTEMOLOGICAL, POLITICAL AND 

PSYCHOLOGICAL DETERMINANTS  

Modern societies are often referred to as ‘knowledge societies’ as they give a central place 

in social innovation and design of public policy to scientific knowledge. However, basing 

social bargaining, policymaking and political decisions on scientific knowledge is not 

without problems as science-based approaches bring a considerable degree of risk and 

uncertainty. This is particularly true in social sciences where research designs, 

interpretation of results, and their implications, are extremely difficult to decouple from 

researchers’ pre-existing values and institutional bias. Knowledge should be assisted and 

supplemented by an in-depth, and comprehensive analysis of what makes evidence useful 

and usable to policy (Cartwright and Hardie 2012). The social acceptance of scientific 

knowledge is one of the conditions of this utility. Yet, a central determinant of its social 

acceptability is the nature and level of trust that society places in scientific research, 

namely public trust in science. The challenge here is to build a level of public trust that 

would be robust, informed, and critical (Resnik 2011). 

More formally, Irzik and Kurtulmus (2019) define a notion of ‘warranted trust’ in the 

following way: an individual (M) has a warranted trust in a (group of) scientists (S) as a 

provider of information (P) if: 

‘(1) S believes that P and honestly (that is, truthfully, accurately, and wholly) 

communicates it to M either directly or indirectly, (2) M takes the fact that 

S believes and has communicated that P to be a (strong but defeasible) 

reason to believe that P, (3) P is the output of reliable scientific research 

carried out by S, and (4) M relies on S because she has good reasons to 

believe that P is the output of such research and that S has communicated 

P honestly’. (Irzik and Kurtulmus 2019: 1149-1150) 

In other words, trusting S as the provider of P implies that M has good reasons to believe 

that P is reliable, and that S is honest.  

The issue is thus: which first-order reasons must the public possess, in order to believe 

that P is the result of reliable research, and that S is honest? The difficulty here lies in the 

epistemic asymmetries between the scientific experts and laypersons. In general, the 

public is not in a position to understand or evaluate first-order reasons for deciding whether 

a particular piece of research is reliable. Consequently, it has been defended that the 

general public should use ‘second-order criteria’ such as the perceived hierarchy of 

competence, the absence of conflicts of interests or the state of scientific consensus 

(Anderson 2011). 
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The perceptions of first- and second-order reasons to trust science are influenced by 

various types of determinants. First, some epistemological determinants have been shown 

to play a role in building public (dis)-trust in science. Let us consider the distinction 

between publicly-funded research and research sponsored by the private sector. Public 

research is often considered as being more honest because of the relatively lower rate of 

conflicts of interests (Ziman 2003) and, effectively, is perceived as more trustworthy. 

(Critchley 2008; Critchley, Nicol and Otlowski 2015). This is in line with the results of the 

European Commission’s survey which found that 58 per cent of respondents agreed with 

the statement that ‘one can no longer trust scientists to tell the truth about controversial 

issues because they depend more and more on money from industry’ (European 

Commission 2010: 19). Another epistemological determinant is linked to the confrontation 

of expertise and counter-expertise in the public space, which is sometimes referred to as 

the ‘expert dilemma’ (Grunwald 2003; Carrier 2017). This is often evident in complex 

debates where the multi-dimensionality of a problem at stake induces disagreements 

within scientific communities about the way the problem should be addressed (for example 

the case of GMO in Biddle 2018). Any general knowledge or understanding of science is 

also intensively discussed as a determinant of the attitude towards science, and in 

particular, public trust (Miller 2004). However, it is still not clear how public understanding 

of science influences trust. Allum et al. (2008: 35) found only ‘a small positive correlation 

between general attitudes towards science and general knowledge of scientific facts’. 

Arguments have also been made that greater science literacy and education go hand in 

hand with more polarised attitudes on politically controversial science topics (Drummond 

and Fischhoff 2017). Moreover, attitudes towards specific problems are mediated by an 

intricate mix of scientific literacy, political ideology, morality, and religious values. The 

interplay of these elements appears to be especially conspicuous in the attitudes towards 

climate change (Hornsey and Fielding 2017), theories of evolution (Nadelson and Hardy 

2015) and vaccines (Sarathchandra, Navin, Largent and McCright 2018). 

This points towards the political and psychological determinants of public trust in science. 

An important area of research looks at the rejection of science as ‘the dismissal of well-

established scientific results for reasons that are not scientifically grounded’ 

(Lewandowsky, Gignac and Obernauer 2013: 623; Lewandowsky, Cook, and Lloyd 2018). This 

phenomenon is also referred to as rejection of consensus, indicating the extent to which 

people identify scientific consensus and assert beliefs that contradict their own perceptions 

of consensus. Pasek (2018a, 2018b) shows that, in the American context, the degree of 

rejection of consensus depends on religiosity and partisanship. Also in the American 

context, Hornsey and Fielding (2017) propose a general framework of ‘attitude roots’ which 

drive the motivation to reject science. They distinguish six political and psychological 

determinants: worldviews, conspiratorial ideation, vested interests, personal identity 

expression, social identity needs, and fears and phobias. These political and psychological 

determinants are highly cultural and depend on the national context. 

The multiplicity of determinants of public trust in science points to the role played by the 

institutional features of scientific knowledge production. A growing number of authors call 

for the opening-up of science as a way to reinforce both the credibility and the 

trustworthiness of scientists’ propositions (Rutjens et al. 2018; Carrier 2017). Public 

engagement with science is considered as one of the key mechanisms for addressing the 

crisis of public trust Aitken, Cunningham-Burley and Pagliari 2016). However, the forms 

that this public engagement should take and their influence on public trust in science 

remain to be elucidated. In that context, the role of citizen science is debated (Van Brussel 

and Huyse 2019). As noted by Eleta, Galdon Clavell, Righi and Balestrini (2019: 1), the 

‘potential [for citizen science] to … counteract mistrust and scepticism about scientific 

evidence’ remains a ‘promise’ that is still to be fulfilled. First of all, a reliable empirical 

assessment of how public engagement in scientific research influences the nature and level 

of trust the public place in scientific results is needed, a research gap that the current 

article aims to fill. Given the complexity of trust relationships, this influence might depend 
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on the research area and on social and cultural contexts in which public engagement is 

included. 

In this article, we consider the case of public participation in urban studies. Citizen 

participation in geography mostly takes the form of what Sui, Elwood and Goodchild (2012) 

call  geo-crowdsourcing. This kind of citizen science relies on the voluntary geographical 

information model first described by Goodchild (2007), where citizens play the role of 

‘sensors’ reporting geographical data, mostly in a passive way. In contrast, our quasi-

experimental citizen science project introduces a larger affective and cognitive investment 

from citizens who are actively involved in the identification and application of relevant 

criteria, to delineate urban functional areas. Our study thus aims to answer the following 

question: to what extent does active citizen participation in urban geography research 

influence the trust they place in scientific results ? We anticipate that this study will help 

to better grasp the role that citizen science may play in building a justified epistemic trust 

in science and scientists. 

 

EMPIRICAL STUDY DESIGN 

We conduct a two-stage quasi-experiment. In the first stage, the city and region of Łódź 

serve as the ‘treatment region’ where residents receive the ‘treatment’ of participation in 

a citizen science project aimed at delineating the boundaries of the metropolitan area. 

Although our study is not the first to use the participatory approach to the delineation of 

urban areas, we are the first to explicitly base our work on citizen science methods. 

Involving local residents in the delineation process is an appealing prospect as it allows us 

to tap into local knowledge – who better knows a city, town or village but people who live 

and work there every day. Thus, we expect citizens’ practical knowledge of the terrain, 

transport and social connections and experience of services offered by local authorities, 

public institutions and businesses to be far superior to that of distant researchers. 

In stage two, we introduce the city and region of Kraków as the ‘control region’ where 

residents did not participate in any delineation exercise. In both regions, we conduct an 

online survey in which we present results of the delineation research along with basic 

information about methods used. In Łódź, this is the citizen science project and the 

resulting map of the Łódź metropolitan area. In Kraków, this is a purely desk-based, 

academic-led delineation study utilising historical data from national statistical service and 

econometric regression methods, along with the resulting map. In the survey, we asked 

questions to ascertain levels of trust in the two sets of results. Subsequently, we compared 

the survey results from the two regions to determine whether involving citizens in the 

research process could have an impact on public trust in, and public perception of, research 

results.2 

 

THE TALE OF TWO CITIES 

We deployed our quasi-experiment in Kraków and Łódź (and their outskirts) which are, 

respectively, the second and third Polish cities in terms of population size. Our geographic 

unit of analysis is ‘gmina’ – the principal (lowest) unit of the administrative division of 

Poland. We ran a Facebook campaign aimed at recruiting participants living within 35 km 

radius from the centre of either core city. In each stage, participants were invited to 

contribute to the study over three weeks’ periods: stage one in Łódź ran from 8 to 29 July 

2020, and stage two ran both in Łódź and Kraków between 19 August and 9 September 

2020. Table 1 compares key characteristics of the two cities, the study’s geographic 

coverage area and the demographic profile of recruited study participants. 
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Table 1: Key characteristics of the study’s geographic coverage area 

  General population Study participants 

Łódź Kraków Łódź Kraków 

City Within 
35 km 

City Within 
35 km 

Stage 
1 

Stage 
2 

Stage 2 

Population (thousands) / participants 680 1,169 779 1,527 174 164 158 

average age (years) 45.5 44.1 42.6 41.1 34.8 31.6 26.25 

working age (%) 56.4 57.6 59.1 60 71.6 62 82 

pre-working age (below 18, %) 15.1 16.1 17.2 18.7 13.6 23 15.3 

retirement age (%) 28.5 26.3 23.7 21.3 14.8 15 2.7 

female (%) 54.4 53.5 53.3 52 43.6 32.5 14.6 

tertiary educationa (%) 23.5 19.9 33.7 24.35 48.5 30.1 36.3 

secondary educationa (%) 39.9 37.3 38.4 34.6 40.4 47.2 44.6 

Facebook: potential reachb (thousand 
users) 

  770   930       

Unless specified otherwise, the data is for 2019 and taken from Statistics Poland BDL 
(https://bdl.stat.gov.pl/BDL/start). a National Census 2011. b  According to Facebook, the potential number of 
users that could be reached within 35 km of the city core, aged 16 and above. 

 

At the city level, Kraków is larger in terms of population size and geographical area. When 

we look at the population characteristics, Kraków’s inhabitants appear younger, with a 

slightly lower average age, a larger share of people of working age and significantly fewer 

of retirement age. A feature that sets the two cities apart is the educational structure: a 

third of Krakovians have a university degree, compared to less than a quarter in Łódź. 

Going beyond the city limits, our ‘catchment areas’, i.e. clusters of gminas located within 

35 km of the core city centres, have populations of approximately 1.2 and 1.5 million 

inhabitants for Łódź and Kraków, respectively. The bottom row of Table 1 shows the 

potential reach of our Facebook campaign (that is, an estimated number of Facebook users 

based on Facebook’s own calculations who lived within the catchment areas and were 16 

or more years of age at the campaign’s onset). Consistent with the larger number of 

inhabitants in Kraków and its vicinity, it is not surprising that its potential reach is 160,000 

users larger than that of Łódź. 

The last three columns of Table 1 present the basic demographic characteristics of our 

study’s participants. Despite Łódź’s smaller population size and Facebook’s potential reach, 

our project attracted a moderately larger number of participants in Łódź than in Kraków. 

In the former, we had 174 and 164 participants at stages one and two, respectively, 

whereas stage two in Kraków attracted 158 participants. When we consider stage two only, 

the difference of six respondents between the two cities appears negligible and does not 

pose problems for the validity of the comparative analysis presented in the remainder of 

this article. Overall, it is clear that the study’s participants do not form a statistically 

representative sample of the general population. The most striking differences are in age 

and gender. The study participants’ average age is much lower than observed within the 

cities and catchment areas’ populations. Females constitute over 50 per cent of all 

residents but they are significantly underrepresented, especially in stage two of our study. 
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Only one in three participants were female in Łódź. This number drops even further in 

Kraków where only one in seven were female. Other differences appear less striking 

although still significant. For example, more participants possessed a higher degree 

compared to the general populations. The difference is particularly conspicuous in stage 

one in Łódź where nearly half of the participants were university graduates, more than 

twice the share observed within the general population. 

Citizen science projects do not usually require participants to form a group that is 

statistically representative of the general population. This has not been our intention either 

and should not undermine the results of our citizen science project in stage one of the 

study. However, the lack of statistical representativeness must be borne in mind when 

interpreting the results pertaining to the trust in research results in stage two and 

attempting to generalise them to a wider population. 

 

RESULTS 

In stage one, we consider empirical results from the citizen science project conducted 

around the city of Łódź. The main objectives of this exercise were to expose the local public 

to the research process and construct a map of the Łódź metropolitan area, based on 

citizen scientists’ contributions. To ensure that answers to the delineation questions 

presented in Table A1 of the online appendix were reliable, and supported by a cognitive 

process, we provided participants with an explanation of the aims of the delineation study 

as well as a relevant definition of a metropolitan area. 

Citizen scientists appear to agree that the practicalities of everyday life are the most 

important links forming the metropolitan area. An overwhelming majority of participants 

indicated access to public transportation and share of residents commuting to the core city 

as important criteria. What is worth noticing is that administrative decisions of central 

government are on the opposite end of the spectrum: 83 per cent of participants found 

them unimportant. Some respondents were keen to contribute additional factors. The most 

frequent ones were inhabitants’ identifying themselves as Łodzians, the existence of strong 

emotional and historical ties to the core city, degree of urbanisation, enhanced cooperation 

and common ventures of gminas’ authorities with the city of Łódź. 

Following our analysis of citizen scientists’ contributions, we drew a map of the Łódź 

metropolitan area based on citizens’ responses to two key questions. First,  whether in 

their opinion and experience the gmina in which they lived, worked, and attended school 

or university, belonged to the ‘metropolitan area’. Gminas which were identified as such 

by at least 50 per cent of participants are selected as potential components of our citizen 

science map. Figure 1 shows that such gminas tend to cluster around the city of Łódź. 

Second, we asked them how far the metropolitan area spreads away from the centre of 

Łódź. The responses to this question were fairly consistent as citizen scientists indicated 

30 km as the relevant radius (mean answer 30.48 km, median 30 km). Figure 2 displays 

the citizen science map of the metropolitan area (panel a.) and compares it to the 

delineation results obtained using econometric estimation methods (panel b.)3. 
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Figure 1: Geographic extent of responses and share of respondents declaring that gminas belong to 
the metropolitan area 

 

 

Figure 2: Maps of the Łódź metropolitan area used in stage two 
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The results of the delineation exercise presented in panel a. of Figure 2 are based on the 

contributions of a limited number of citizen scientists, and almost certainly could be 

improved by, for example, involving more participants or developing cognitively more 

advanced ways of engagement. Nonetheless, the primary aim of this study is not to 

develop a citizen science project which is epistemically robust, but to test whether involving 

laypersons in scientific research affects the trust that the public places in the results of 

scientific research. In this context, the presence of cognitive engagement from citizens is 

the most important determinant of the robustness of our study. 

Stage two of our quasi-experiment aimed at comparing the levels of laypersons’ trust in 

research results. To evaluate the influence of citizen participation on that trust, we 

developed an online survey (see Table A2 in the online appendix for the list of questions) 

which was promoted via Facebook among inhabitants of our treatment and control regions, 

and asked them to evaluate their trust in and perceived reliability of the presented research 

results in the form of a map of the relevant metropolitan area. 

In both regions, the respondents were provided with basic information on the research 

process, with an emphasis on whether it involved the direct participation of citizen 

scientists or was purely academic research performed without laypersons’ involvement. In 

the treatment region, Łódź, where the population was exposed to the citizen science 

project, respondents were shown the results of the delineation exercise conducted in stage 

one of the current study (panel a. of Figure 2). In the control region, Kraków, respondents 

were asked to evaluate the trustworthiness and reliability of the results of, previously 

mentioned, purely econometric and desk-based research delineating the metropolitan area 

of Kraków conducted by Gawrońska-Nowak, Lis and Zadorozhna (Forthcoming, see Figure 

B1 in the online appendix). Additionally in final questions, respondents in the Łódź region 

were also shown the map of the city’s metropolitan area based on (Gawrońska-Nowak, Lis 

and Zadorozhna Forthcoming) as shown in panel b. of Figure 2 and provided with the 

background information. Consequently, they were asked to indicate which map, citizen-

science or econometric based, provided a better representation of the actual Łódź 

metropolitan area and the results of which study were more trustworthy. The results are 

presented in Table 2. In addition, we test whether the differences in the levels of trust 

between Łódź and Kraków are statistically significant (Table C1 in the online appendix 

shows the relevant test results). 

Our main observation is that people in the region of Łódź find citizen science results more 

reliable, and more trustworthy, than people in the region of Kraków, concerning 

econometric results (the differences are statistically significant at the 5 per cent and 1 per 

cent significance levels, respectively). When we delve deeper, we notice that the 

differences in trust levels come mostly from individuals with either secondary or primary 

education who are more likely to trust the citizen science results (the differences between 

Łódź and Kraków within these groups are statistically significant at the 5 per cent and 10 

per cent significance levels). There is no statistically significant difference in trust between 

the two-city regions among people with tertiary education. When we consider the age 

groups, young and middle-aged people (aged 16 to 49) tend to trust the citizen science 

results more than the econometric results (statistical significance at 5 per cent). 

Unfortunately, women are rather underrepresented in the survey, especially when we look 

at Kraków. Therefore, we are unable to draw reliable conclusions on the relationship 

between gender characteristics and trust in our research results. Given that in both cities 

females represent 50 per cent of the population, understanding why they appear less likely 

to participate in research projects like ours is an attractive avenue for future research. 

For brevity we do not describe in detail the remaining figures shown in Table 2, as they 

are self-explanatory. Overall, our survey results lead us to conclude that participation in 

citizen science projects has the potential to increase public trust in research outcomes. 

This is a positive finding as it illustrates that higher trust in research results should help to 

increase the overall trust that people place in science and scientists, which is crucial for 
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the sustained development of modern knowledge-based societies in which levels of 

mistrust are the focus of frequent media attention. There is still the question of whether 

citizen science increases trust only among individuals directly involved in the participatory 

research process (in our case, those who participated in phase one in Łódź), or whether 

knowledge that laypersons participated in the research can increase the level of trust 

among the general population. Our results suggest that the latter might be the case. 

Around 80 per cent of respondents in phase two in Łódź did not participate in phase one, 

and within that group the level of trust appears higher than among those who had taken 

part in phase one. Thus, we have no reason to believe that the beneficial impact of social 

science on trust is limited only to individuals directly involved in the research. 

There are a few caveats to consider. First, the underrepresentation of women requires 

further investigations, and deserves special attention if the research community is to 

ensure the efficacy of citizen science projects in the future. Second, it remains an open 

question as to what could encourage people without tertiary (higher) education to be less 

sceptical or less neutral about citizen science projects, in order to transform them into 

supporters and promoters of that approach. Third, there is no guarantee that lay citizens 

living in the Polish metropolitan areas exhibit a universal pattern of behaviour that could 

be generalised to other places and societies. Neither can we cannot assume the opposite, 

and this requires further research. 
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Table 2: Trust in research results and their reliability 

  Map is a good representation Results can be trusted Łódź only: citizen science vs. econometric 
study 

Kraków Łódź Kraków Łódź Better map More trustworthy 

Yes No Yes No Yes No Yes No CSP Econ. CSP Econ. 

Overall sample 76% 24% 87% 13% 79% 21% 92% 8% 40% 35% 47% 30% 

Participated in stage onea     84% 16%     84% 16% 42% 24% 61% 18% 

In employment 76% 24% 90% 10% 79% 21% 88% 12% 36% 36% 49% 29% 

In education 81% 19% 87% 13% 83% 17% 94% 6% 38% 36% 40% 34% 

Retired 100% 0% 88% 13% 86% 14% 95% 5% 35% 27% 62% 19% 

      
 

      
 

      
 

  

Education level     
 

      
 

      
 

  

Tertiary education 74% 26% 84% 16% 79% 21% 86% 14% 41% 24% 43% 22% 

Secondary education 76% 24% 88% 12% 81% 19% 93% 7% 38% 40% 49% 34% 

Below secondary 79% 21% 90% 10% 72% 28% 96% 4% 41% 38% 49% 32% 

      
 

      
 

      
 

  

Female 95% 5% 89% 11% 96% 4% 89% 11% 40% 28% 47% 26% 

Male 73% 27% 87% 13% 77% 23% 93% 7% 40% 37% 47% 32% 

      
 

      
 

      
 

  

Age (years)     
 

      
 

      
 

  

16 - 29 77% 23% 86% 14% 81% 19% 92% 8% 36% 39% 40% 36% 
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  Map is a good representation Results can be trusted Łódź only: citizen science vs. econometric 
study 

Kraków Łódź Kraków Łódź Better map More trustworthy 

Yes No Yes No Yes No Yes No CSP Econ. CSP Econ. 

30 - 49 67% 33% 100% 0% 73% 27% 100% 0% 50% 29% 57% 21% 

50 - 64 67% 33% 93% 7% 71% 29% 86% 14% 35% 29% 65% 18% 

65 and more 89% 11% 84% 16% 80% 20% 89% 11% 50% 23% 58% 19% 

a 20.1% of respondents declared participation in stage one citizen science project. 
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DISCUSSION 

This contribution pursued two distinct aims: developing new participatory methods to 

delineate metropolitan areas; and testing wether the use of this method influences public 

trust in scientific results and expertise. Before discussing our results, let us make some 

brief methodological remarks. First, we focused on trust placed in scientific results by 

citizens; this affective dimension cannot be directly related to the trustworthiness of the 

method used to produce our delineation results. In particular, the objective reliability of 

the method we propose should be assessed, notably by focusing more thorouthgly on the 

statistical significance of the population sample used to produce delimitation result. 

Second, we mostly tested here the trust placed in scientific results by citizen who were 

already engaged in our participatory research. It would be of interest to extend our work 

by also taking into account citizens who did not take part in the research. Concerning these 

two points, there is clearly room for futher research which would apply our delineation 

methods to other metropolitan areas. 

In our fragmented and polarised societies, one of the dividing lines between technocracy 

and populism appears to surround what source(s) of knowledge and information are more 

trusted: expert knowledge or the ‘true people voice’, claimed to be represented by 

populists. The literature suggests that citizen science may provide an opportunity to break 

this polarisation by democratising science, exposing laypersons to the rigorous and 

methodological reasoning of scientists, informing them of research motivations, aims and 

drivers, and therefore increasing public trust in evidence-based knowledge and policies. 

Thus, by strengthening the fabric of knowledge-based societies, citizen science has the 

potential to help to mitigate the risks of populism. By showing that participation in our 

delineation study increases trust in the research results, especially among people without 

tertiary education, we demonstrate that citizen science is able to deliver on that promise. 

Our results suggest that participation in research is not merely beneficial because it 

increases epistemic trust in science, but also because it positively influences the most 

emotional drivers of trust. 

Indeed, the advantage that citizen science has over the traditional top-down technocratic 

approach, both in research and policymaking, is that it is not afraid to treat laypersons as 

equal to experts, which triggers human passions and feelings such as confidence, trust and 

loyalty (Barbalet 1996). In our case study, citizen scientists consisting of the inhabitants 

of the Łódz region frequently identified themselves as ‘Łodzians’, even if formally they did 

not live within the city limits. They were showing and proving the existence of strong 

emotional and historical ties to the core city, and their involvement in the citizen science 

project was largely motivated by their emotional bond with the city. By contrast, in the 

philosophy of science literature, we find an increasing discontent over the sharp separation 

of emotions from science: 

Science can proceed only when emotions are excluded. This conventional 

view is widely held but false; indeed, practically meaningless. On the 

contrary: the issues must be: Which emotions? and how do they specifically 

relate to the activities at hand?’ (Barbalet 2002: 132) 

The clash between technocrats and populists is largely about human and societal emotions. 

Technocrats lose this clash essentially because of their inability to engage with human 

emotions. 

Promoting laypersons’ engagement in citizen science,which is characterised by cognitive, 

affective, social, behavioural and motivational dimensions, seems to be a real opportunity 

to break the populists’ monopoly on the management of human and societal emotions. 

Nevertheless, effective implementation of citizen science projects requires some conditions 

to be met. Some of these are quite prosaic and practical (for example lack of funding or 

lack of training), but others seem to be more complex, ethical, methodological and 

theoretical concerns about whether citizen science can live up to standards of good 

scientific practice. After all, citizen science must also be ‘good science’ which conforms to 
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rigorous epistemological standards that high-quality research must meet. Even though 

some of these concerns are highly relevant, none of these concerns provides a compelling 

reason to challenge the overall need of the existence and development of citizen science 

in principle. 
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ENDNOTES

 

1Survey data are consistent in showing that citizens express less trust in parliaments and 

political parties as well as politicians and experts (see the Edelman Trust Barometer, 

https://www.edelman.com/trustbarometer). 

2 For brevity, we do not present the detailed results and methods of the econometric 

analysis as they are not the focus of the current article. Detailed information on the 

econometric analysis can be found in Gawrońska-Nowak, Lis and Zadorozhna (2021) or 

obtained from the authors. The whole quasi-experiment procedure that we designed was 

inspired by a field experiment methodology developed by Banerjee, Duflo and Kremer in 

their Nobel Prize-winning works (see Duflo, Kremer and Robinson 2008; Banerjee and 

Duflo 2009). 

3 The econometric analysis was performed jointly for five Polish cities with population of 

500,000 inhabitants or more using threshold regression and spatial threshold regression 

models with the number of commuters to the core city as the dependent variable. A 

detailed explanation of the analysis can be found in wrońska-Nowak, Lis and Zadorozhna 

(2021). 
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