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1. Objective and activities within WP1

Deliverable D1.5: ‘Integrity, Integration, and Institutions for Trust: Reflections Based on Secondary
Data Sources’, presents reflections and main findings of WP1 of the POIESIS project. POIESIS -
Probing the impact of integrity and integration on societal trust in science - aims to understand
how, and to what extent, public trust in science is related to increased research integrity and the
integration of citizens and societal stakeholders in the research process. In this regard, WP1 had
the overall objective to curate, (re-)analyse, and synthesise secondary data on public trust in
science considering also data on research integrity and societal integration in this regard.

The activities of WP1 have led to, first, a comprehensive exploration of the field of surveys on trust
in science in Europe, resulting in a new conceptual approach to think of the operationalisations of
trust in science surveys (see Bauer et al. 2023 and Behm-Bahtat et al. forthcoming); second, an
in-depth analysis of Eurobarometer data resulting in the construction of new indicators of trust
and the concept of cultures of trust in science (see Bauer et al. 2024 and Bunt et al. 2024); and
finally, a reflection on the concept of trust in science from theoretical, empirical and survey
perspectives in three expert workshops with key survey operators across Europe as well as
science communicators with experience in crisis communication (in Berlin, June 2023; Lisbon,
February 2024; and Paris, June 2025 (forthcoming)).

This deliverable offers a synthesis of detailed methods and findings reported in the previous
deliverables of WP1 (see deliverables D1.2 (Bauer et al. 2023), D1.3 (Bauer et al. 2024) and D14
(Bunt et al. 2024)) as well as Behm-Bahtat et al. (forthcoming) as well as reflections on the
implications of these findings as input for the final recommendations of POIESIS based on its 3i4t
model (“Integrity, Integration and Institutions for Trust” - POIESIS consortium 2021).

Figure 1: The POIESIS 3i4t model
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This deliverable proceeds in three steps: its first part relates to the conceptual dimension of trust
in science from a survey perspective and introduces the trust paradigm-syntagma we developed.
The second and third parts present our empirical work based mainly on data from the EB95.2
(2021), explaining our two indicators of trust and the emergent cultures of trust across Europe.
Based on these important findings regarding trust in science from a survey perspective, in the
conclusion, we formulate two crucial take-aways from WP1 for the development of POIESIS’ final
recommendations.
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2. Trust in science: concepts and surveys
items

One of the first steps in the work of WP1 was to collect and review a large collection of national
and international surveys on ‘trust in science’ (see D12 - Bauer et al. 2023). What becomes
immediately obvious in this review, is that the complexity of the concept of trust in science comes
with a variety of approaches to it in the surveys. These lead to a number of challenges in the
operationalisation and interpretation of items 'measuring’ trust in science in surveys. Diversity in
this regard arises from indirect / direct approaches to trust in science, single or multiple items to
measure it, diverging response scales, and numerous different wordings of the item elements
themselves (see among others: Besley et al. 2021; Besley & Tiffany 2023; Hendriks et al. 2015; Reif
& Guenther 20217).

Our suggestion to reduce this complexity is a paradigm-syntagma for trust items. We developed
a structure with four columns (trustee / trustor / relation / context) representing four potential
components of a trust item. Each item can be parsed into this structure and each item then
constitutes a syntagma combining all or some components in each row (see Tables 1 and 2). We
parse items into (1) the trustor, i.e., the general public, a group of people, an institution or actor
who is trusting or granting the trust to the trustee. This is often implicit in the survey context as the
target population of the survey that is answering the questions but can also be explicit depending
on how the item is worded exactly; (2) the trustee, i.e., the actors, institution, people or the ‘thing’
that is the transitive object of trusting, is receiving trust, is given trust from the trustor. Another
column (3) identifies the relation between trustor and trustee; what the trustor ‘does’ indicates the
‘trusting’ relationship. And (4) provides context for this trust relationship: topics, adverbials,
specifications, survey context etc. One could of course be more specific and distinguish additional
columns, but at the cost of jeopardising what is gained by complexity reduction.

The table produces a map of 2-value, 3-value or 4-value trust items. Table 1 shows the paradigm-
syntagma including a comprehensive but non-exhaustive list of item elements collected on the
basis of WPT's survey review. Table 2 provides examples of how to parse items into this structure
using some of the core items we identified for our analysis in the EB 95.2 with an additional item
from the IRIS researchers’ surveu.

Systematically used across surveys, this paradigm-syntagma could allow for the analysis of
whether asking about trust in science differently might lead to different results in the level of trust
observed. At a later stage, this structure will also allow the comparison of average levels of trust
measured by each item.

This structure will further be helpful for our objective of fostering a long-lasting network of
European survey operators. It might provide a common ground for discussion among survey
operators who will be able to work along this map and reflect together on challenges related to
the individual items. It is important to underline that there is not one ‘right’ way to construct items
on trust in science and therefore the objective is not to find the optimal trust item(s) to use. It is
however crucial to be very aware of one’s approach to constructing trust items and the
interpretation of the concept that comes with it. A European survey operator network will allow
productive and ongoing exchanges and mutual learning and inspiration in dealing with the multi-
dimensional concept of trust in science. POIESIS has initiated this process in two expert workshops
bringing together most European survey operators (Berlin, June 2023, and Paris, June 2025
(forthcoming)).



Table 1: Towards a paradigm-syntagma of survey items on trust in science - structure

Trustor (trust

Trustee

General public
(implicit)

Scientists

Doing a good job

Being familiar with

Attitude towards (e.g.,

deeming trustee competent,

experienced, qualified,
honest, fair, integrous)

Scientific research.
Scientific theories.
Scientific method.
Scientific knowledge.
Specific disciplines

Scientists

In general
Working in public institutions
Working in industry

Scientists’ own research

. The relation R Context
subject) (trust object)
Trustin i
People likeme  [------------------mmmmomoooe- clence
Distrust in
In general In general

Climate science

COVID-19
pandemic




Table 2: Towards a paradigm-syntagma of survey items on trust in science - concrete examples

increased trust

formal research integrity
procedures?

Trustor X . Trustee Y - . .
. The relation . Context Original wording of item Source
(trust subject) (trust object)
During We can no longer trust
Can no longer . _
controversies. scientists to tell the truth about
trust Y to tell the and with controversial scientific and
We truth about Scientists ) i o EB 95.2 (2021)
_ increasing technological issues because
science and ) ,
dependency on they depend increasingly on
technology. ) ) )
industry funding money from industry.
General public | Attitude towards
) 'p.u y ) Scientists Scientists are reliable. EB 95.2 (2021)
(implicit) Y (reliable)
General public | Attitude towards
) 'p.u v Scientists Scientists are honest. EB 95.2 (2021)
(implicit) Y (honest)
Attitude towards
General public Y (knowing best Scientists know best what is
era’ P (knowing Scientists EB 95.2 (2021)
(implicit) what is good for good for people.
people)
) Those governing We have no option but to trust
No option but to ) _ )
We trust Y science and those governing science and EB 95.2 (2021)
technology technology.
) How motivating would more
By adhering to trust in my research by the
Become research integrit i i IRIS (Allum et
Scientists _ General public gy gengrol public be in (
motivated by procedures for encouraging you to adhere to al., 2022)
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3.Trust in science: data and index
construction from Eurobarometer 2021

In the course of WPT's work, core items for analysis have been identified within the Eurobarometer
survey EB95.2 (2021) based on the elements of the POIESIS 3i4t model - trust in science, research
integrity and societal integration. An inductive analysis was conducted using all these items in
order to see whether underlying dimensions of trust emerge. They did indeed, but not in alignment
with the concepts of integrity and integration as one could have expected based on the POIESIS
3i4t model. This might be due to the fact that we had to work with items not specifically designed
for measuring these concepts, but it might also hint at the direction that public trust in science
functions along different dimensions than presumed (see D1.3 - Bauer et al. 2024).

The trust index we constructed based on Eurobarometer data (EB95.2, 2021) gives immediate
comparability across 30+ countries and 300+ regions. It also allows backward comparisons to
earlier surveys on some items. For more details on the indices TT100 and Gdwill100, their
construction, validation, and their use towards an indication of cultures of trust across EU countries
and regions, please see our previous deliverable D1.3 (Bauer et al. 2024).

As a main result, our inductive analysis of the core items identified in D1.2 (Bauer et al. 2023) led
to the identification of two distinct dimensions of trust towards science: Technocracy
Tolerance (TT100), representing the willingness to grant authority to science and scientists and
therefore kind of the systemic trust in the ‘pillar’ of science; and Goodwill (Gdwill100), representing
a high regard of scientists as well as a ready willingness to engage with science. Goodwill relates
to trust in ‘players’ of science. Figure 2 maps the EU+ countries, included in the Eurobarometer
survey, on both dimensions TT11 and Gdwill100.

Figure 2: Mapping EU+ countries on TT100 and Gdwill100
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Further analysis with data from other sources shows that the two dimensions of trust we identified
correlate with other relevant measures at the aggregate country level (Table 3). For instance,
TT100 is positively correlated with existing measures of ‘technocratic attitudes’ among citizens
(PEW 2017 r = 0.55; Bertsou & Caramani (2020) r = 0.78), validating this index with external data.
TT100 is also negatively correlated with the European innovation index Sl 2023 (r = -0.74):
countries that score high on innovativeness tend to score lower on TT100.

Table 3: Correlative validation of TT100 and GdWill100 [n=30]

Correlation | Correlation
Indicator TT100 Gdwill100
(Pearsonr) | (Pearsonr)
1 European innovation index (Sll, 2023)
2 | Human Development Index (HDI, 2021)
3 | Gross domestic product per capita (GDP pc) -0.65
4 | Hofstede’s Hierarchy and Power Distance indicators 0.56
5 | Virus conspiracy item (EB95.2, 2021) 0.89 -0.18
6 | Decreasing rejection of ‘Industry funded research’ (2010-2021) 0.76 0.12
7 | Believe in vaccine safety (WGM, 2018) 0.72 0.27
8 | Climate change fact denial (EB95.2, 2021) 0.72 -0.07
9 | Scientists’ view Rl import for public trust in science (IRIS,2022) 0.53 -0.04
10 Scientists’ adherence to RI principles to gain public trust (IRIS, 026 042
2022)
1 rF]>E1\/(\)/](2017) Expertocracy is good government [YES minus NO, 055 0.06
12 | Bertsou & Caramani (2020, latent class estimates, n=9) 0.78 -0Mm

Note: TT100 and Gdwill100 are correlated with various global indicators and other indicators of ‘attitude to technocracy’
(PEW, 2017, and Bertsou&Caramani, 2020). These indicators give additional meaning to a concept of Trust that
distinguishes between Technocracy Tolerance TT towards the systemic pillar of science and Goodwill towards the players
of science. The colours are a ‘heat graph’ ordering the correlations from relatively high (green) to relatively low (red).

TT100 further correlates with Hofstede’s Power Distance score, meaning that countries in which
hierarchical relationships are strong also tend towards Technocracy Tolerance. On the other
hand, countries in which the surveys report a developed motive, among scientists, to adhere to
principles of integrity in order to gain public trust, score higher on our index Gdwill100 (r = 0.42). In
countries in which this motive prevails, the public respects scientists and is happy to engage.
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4. Towards ‘Cultures of Trust’ and a
comparative matrix

Generally, indices can be used to evaluate performances, or to provide context information for
performers. One idea of context for ‘performers’ of science and science communication is to
consider trust as a cultural resource. We offer a suggestion of turning trust indices into a typology
of resources. To avoid a simplistic - and often misleading - ranking of countries or regions on
individual indicators and to take the analysis one important step further, we suggest a 2x2 grid of
‘Cultures of Trust' based on high and low levels of the two dimensions Technocracy Tolerance
and Goodwill (Figure 3).

Figure 3: Mapping Cultures of Trust for EU+ countries
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Countries and regions can be individually situated within this grid and be further profiled using
key indicators in combination with socio-economic variables, providing a nuanced understanding
of trust dynamics in particular geographical contexts (see Table 4 for the POIESIS partner
countries). This creates a comparative matrix on multiple and extendable criteria, allowing us to
explore similarities and dissimilarities in the logic of multiple-case comparison or qualitative
comparative analysis (QCA). In this open matrix, the typology of cultures defined by TT, Goodwill,
Polarity and Consistency of trust, can be further elucidated by examining similarities and
differences on other indicators as necessary and sufficient conditions (see Bauer et al,, 2024 for
more details).



Table 4: Comparative profiling ‘Cultures of Trust’ across seven POIESIS partner countries

. . . Power GDP | Edu. Freedom
Country TT Goodwill Polarity | Inconsistency . SI12023  pc/ppp attain
distance 2018 2023
2021 2018
DE
FR
UK
PT
DK
GR
ES

Note: Each country is given a rating on all indicators to show consistent patterns. TT, Goodwill, Polarity and Inconsistency
are indicators of trust and potential dependent variables; power distance (Hofstede), European Innovation Index SlI23,
GDPpc, Human Development Index HDI, Education attainment, Freedom of Speech index and R&D spending (GERD) are

potential predictor variable for multiple-case comparisons.

The analysis of countries can be extended by analogy to regions (see Table 5 below). Thus,
reporting on regional ‘Cultures of Trust' and on the distribution of our four culture types reveals
regional variation within individual countries, highlighting and harnessing the diversity of trust

cultures. Also, further socio-economic indicators can be put into a larger comparative matrix.

Altogether, classifying cultures of trust provides fertile ground for discussing the other qualitative
as well as quantitative research results of the POIESIS project and how they relate to each other.
Even more, they constitute an important contextual variable for specific geographical entities
(countries / regions) in which science and science communication take place. Awareness of this
context dependency is crucial for understanding the results of POIESIS and for the development
of the final recommendations for trust in science, research integrity, social integration and not at

least, the role of institutions.
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Table 5: Distribution of Cultures of Trust across European Regions
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NL12 - Friesland

S1031 - Pomurska

SE2 - Smaland med oarna/Sydsverige/Vastsverige

TR41 - Bursa, Eskisehir, Bilecik

NOO?2 - Hedmark og Oppland

51034 - Savinjska

SE3 - Norra Mellansverige/Mellersta Norrland/Ovre

TR42 - Kocaeli, Sakarya, Duzce, Bolu, Yalova

NOO7 - Nord-Norge

SI035 - Zasavska

TR22 - Balikesir, C

TR51 - Ankara

PL32 - Podkarpackie

51043 - Goriska

TR32 - Aydin, Denizli, Mugla

TR61 - Antalya, Isparta, Burdur

PL33 - Swietokrzyskie

SKO1 - Bratislavsky kraj

TR52 - Konya, Karaman

TR62 - Adana, Mersin

PL42 - Zachodniopomorskie

SKO2 - Zapadne Slovensko

TR71 - Kirikkale, Aksaray, Nigde, Nevsehir, Kirsehir

TR72 - Kayseri, Sivas, Yozgat

RO21 - Nord-Est

TRAL - Erzurum, Erzincan, Bayburt

TR81 - Zonguldak, Karabuk, Bartin

RO22 - Sud-Est

TRB2 - Van, Mus, Bitlis, Hakkari

TR83 - Samsun, Tokat, Corum, Amasya

S1032 - Podravska

TR90 - Trabzon, Ordu, Giresun, Rize, Artvin, Gumusha

S1036 - Posavska

TRB1 - Malatya, Elazig, Bingol, Tunceli

S1037 - Jugovzhodna Slovenija

TRC1 - Gaziantep, Adiyaman, Kilis

51041 - Osrednjeslovenska

51042 - Gorenjska

51044 - Obalno-kraska

TR82 - Kastamonu, Cankiri, Sinop

Note: This table lists the EU regions and shows how, based on Eurobarometer data (95.2), they fall into each type of
‘culture of trust’. The colours indicate, based on the examples of the POIESIS partner countries except UK, how the
regions of one country can be distributed across the four types: all regions in one type (Denmark & Portugal), across
two or three (Greece) or across all four types (Germany, France & Spain). This indicates the homogeneity or
heterogeneity of the ‘culture of trust’ within a country. The table is illustrative rather than final for use.
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5. Concluding considerations

Beyond the comprehensive conceptual and empirical findings of the work in WP1, two main
considerations are to be made to a) think about the heritage of the POIESIS project beyond its
duration and b) inspire the development of final recommendations in regard to trust in science,
research integrity, societal integration and the role of institutions based on the integration of the
quantitative and qualitative data collected within the entire POIESIS project.

5.1 Strengthen the network of European trust surveys

e Although there is no evidence of an immediate crisis of trust in science, efforts to monitor
this trust should continue at the national and international level.

e Itisin the nature of a phenomenon like 'trust in science’, that both its conceptualisation
and its measurement must be kept under constant review. A network across the survey
world will support this dual effort.

e Work in WP1 has shown that the survey landscape on attitudes towards and trust in
science is very diverse. As the concept of trust in science is multi-dimensional, so is its
survey operationalisation.

e Itisimportant to guarantee continuity to the work we have started and to establish a long-
lasting network of European national and international survey operators with an interest
in trust in science.

e The objective should be to encourage exchange of ideas and work together on
methodological challenges (e.g. new data collection methods, design changes, data
migration strategies), new topics emerging in the context of trust in science (e.g. the role
of Al) and many more.

e Such a network will also facilitate comparative analysis of data as well as bi-lateral and
multi-lateral data-sharing. It is likely to improve the measurement of trust in science in the
different countries but also ensure best practices and new insights on the concept of trust
and its empirical trends.

5.2 Cultures of Trust and contingent recommendations

e Work in WP1 hints into the direction that public trust in science might not necessarily be
directly linked to the concepts of research integrity and social integration as it is presumed
in the POIESIS 3i4t model but rather function along other dimensions. However, the survey
data alone does not allow us to draw any firm conclusions on that matter. Interpretations
can only be made taking into account additional qualitative insights from the different
contexts in question.

e Animportant limitation of our findings is that the existing items in the Eurobarometer data
only approach or relate to the concepts of trust, integrity and integration, but have not
been explicitly designed to measure them.

e Nevertheless, based on this data, we find that there is no clear correlation that would hint
to a direct influence of perceptions of integrity and social integration on trust in science.

e This finding does not mean that research integrity and social integration are not important
for public trust in science, only that citizens might not distinguish between these three
concepts - integrity, integration and trust in science - so clearly as one might have
expected.

e Rather, the results hint towards a distinction in the public perception between trust in the
systemic ‘pillar’ of science on the one hand (TT100) and trust in the ‘players’ of science

10



poiesis

(Gdwill100) on the other hand. Both dimensions seem to be embedded in broader societal
trends as the correlations with external variables show. Further research is needed to
investigate how exactly different societal developments are related to or may influence
regional and national cultures of trust.

e A second and potentially even more important result that emerges from the work of WP1
is the identification of different cultures of trust as the strategic context in which scientific
research and science communication take place.

e The existence of different cultures of trust, not only at the national but even at the regional
level, needs to be taken into account along other crucial contextual factors when
developing the final recommendations of the POIESIS project to foster and build trust in
science. While overarching objectives for research integrity and social integration of
science can be formulated at a European level, their local design needs to take into
account the actual context in which they are to be implemented. We therefore suggest a
contingent design of recommendations on how to build and maintain trust in science.

e The map of cultures of trust, together with the rich qualitative data of the project, can be
a guide for this purpose.

M



poiesis

References

Bauer, M. W., Behm-Bahtat, A.-S., Bunt, H., & Horbach, S. P. J. M. (2023). D1.2: Dataset on core trust
items, climate science, and COVID-19. Project POIESIS, HORIZON.

Bauer, M. W., Behm-Bahtat, A-S., Bunt, H. & Falade, B. (2024). D1.3: POIESIS Indicators for Trust in
Science. Project POIESIS, HORIZON.

Behm-Bahtat, A.-S., Bunt, H., Bauer, MW, Falade, B. (forthcoming). “Measuring trust in science
through surveys: challenges and reflections”, in lordanou, K., Ravn, T. & Zwart, H. (forthcoming).
Trust in Science, Springer Brief.

Bertsou E. & D. Caramani (2020). “People haven't had enough of Experts: Technocratic attitudes
among Citizens in nine European democracies”, American Journal of Political Science, Vol. 66, No.
1, January 2022, 5-23.

Besley, J. C, Lee, N. M., & Pressgrove, G. (2021). Reassessing the variables used to measure public
perceptions of scientists. Science Communication, 4301), 3-32.
https://doi.org/10.1177/1075547020949547.

Besley, J. C, & Tiffany, L. A. (2023). What are you assessing when you measure “trust” in scientists
with a direct measure? Public Understanding of Science, 09636625231161302.
https://doi.org/10.1177/09636625231161302.

Bunt, H, Bauer, M.\W., Behm-Bahtat, A-S. & Falade, B. (2024). D7.4: Guidance to consolidated OA
data set for responsible research practices and trust in science. Project POIESIS, HORIZON.

European Commission, Brussels (2022). Eurobarometer 95.2 (2021). GESIS, Cologne. ZA7782 Data
file Version 1.0.0, https://doi.org/10.4232/1.13884.

Hendriks, F., Kienhues, D., & Bromme, R. (2015). Measuring Laypeople's Trust in Experts in a Digital
Age: The Muenster Epistemic Trustworthiness Inventory (METI). PLoS ONE, 70(10), e0139309.
https://doi.org/10.1371/journal.pone.01393009.

PEW Research Centre (2017). Globally, broad support for representative and direct Democracy,
but many endorse nondemocratic alternatives, 16 October 2017 (authors: R Wike, K Simmons, B
Stokes and J Fetterolf).

POIESIS consortium (2021). POIESIS project proposal.

Reif, A. & Guenther, L. (2021). “How representative surveys measure public (dis)trust in science: A

systematisation and analysis of survey items and open-ended questions”, Journal of trust
research, 11(2), pp. 94-118. https://doi.org/10.1080/21515581.2022.2075373.

12





