
lichkeit und die zahlreichen unterschiedlichen Interessengruppen kaum 
in die Entscheidungsfindung einbezogen. Angesichts der zurückgehen‑
den COVID‑19‑Pandemie und der weiter zunehmenden Klimakrise ist 
es an der Zeit, darüber nachzudenken, wie sich TA, ihre Organisationen 
und Netzwerke sinnvoll positionieren können, um ihre Ziele unter die‑
sen Bedingungen zu erreichen. Diese Einleitung stellt das Special topic 
dieser TATuP‑Ausgabe vor, in welchem vier Forschungsartikel aus ver‑
schiedenen Perspektiven die Rolle der TA in Krisen untersuchen.

Keywords •  technology assessment, crises, science advice, science 
communication, public engagement

This article is part of the Special topic “Potentials of technology as-
sessment in sudden and enduring crises,” edited by T. Sinozic‑Martinez, 
J. Hahn and N. Weinberger. https://doi.org/10.14512/tatup.32.2.10

Abstract •  Reflections on the challenges for science in crises have be-
come an integral part of public policy and technology assessment (TA). 
The urgency and uncertainty of the COVID-19 pandemic brought up the 
question of how scientific disciplines and individual scientists can pro-
vide appropriate advice to decision makers and the public while main-
taining transparency and independence. Because of the speed with 
which solutions had to be found, the range of questions narrowed and 
some topics were given priority over others. In many countries, deci-
sions were made without broader public participation and without in-
volving the wide variety of stakeholders. In the light of the waning 
COVID-19 pandemic and the surging climate crisis, it is time to con-
sider how TA, its organizations, and networks can reasonably position 
themselves to achieve their goals under these conditions. This intro-
duction presents the Special topic of this TATuP issue, in which four 
research articles explore the role of TA in crises from different per-
spectives.

Postnormale Krisen und Technikfolgenabschätzung

Zusammenfassung •  Überlegungen zu den Herausforderungen für die 
Wissenschaft in Krisensituationen sind zu einem festen Bestandteil der 
öffentlichen Politik und der Technikfolgenabschätzung (TA) geworden. 
Die Dringlichkeit und Ungewissheit der COVID‑19‑Pandemie haben die 
Frage aufgeworfen, wie wissenschaftliche Disziplinen und einzelne Wis‑
senschaftler*innen Entscheidungsträger*innen und die Öffentlichkeit 
angemessen beraten und dabei Transparenz und Unabhängigkeit wah‑
ren können. Aufgrund der Schnelligkeit, mit der Lösungen gefunden 
werden mussten, verengte sich das Spektrum der Fragen und Themen 
mussten priorisiert werden. In vielen Ländern wurden die breite Öffent‑
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Introduction

The role and function of science and science advice in public 
policy has long been a ‘hot topic’ in academic literature (Jasa-
noff 1990; Funtowicz and Ravetz 1993; Hilgartner 2000; Pielke 
Jr. 2007) and has been an essential theme for technology assess-
ment (TA) since its inception. Questions about regulatory pro-
cesses and decision-making, and expertise within them, have 
been addressed (Jasanoff 1990) as well as the role of science ad-
visors and the different approaches that they can take in differ-
ent situations (Pielke Jr. 2007). The question of how individual 
fields and communities of scholars can meaningfully and effec-
tively act in acute global crises, is a more recent concern espe-
cially with regards to the meanwhile exemplary COVID-19 cri-
sis as a policy context in which scientific evidence played an im-
portant role (Cairney 2020). In this rapidly growing literature 
the questions focus on, for instance, structures and processes of 
science advice and their strengths and weaknesses in terms of 
transparency and communication (Sasse et al. 2020) or the in-
clusion and exclusion of specific disciplines and social groups 
(McKee et al. 2022). Others discuss the proximity to government 
(Smallman 2020), lessons for policy-making processes (Boin 
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at least for OECD countries. It is also the first pandemic during 
such a high level of globalization (Krastev 2020). Also, these 
digitalized and globalized conditions have transformed the en-
vironments in which scientific and advisory roles and functions, 
such as those of TA, are carried out.

The diversity of topics and questions which have been ad-
dressed in the growing social science literature on COVID-19, 
although not directly associated with a singular field, offer spe-
cifics to what can be referred to as ’changing conditions‘. These 
include, for example, the management of uncertainty (Rutter 
et  al. 2020), broader health implications of measures (Doug-
las et al. 2020; Kontoangelos et al. 2020), economic effects of 

the pandemic (Baldwin and Weder di Mauro 2020; Mena et al. 
2022), medical innovation (Sampat and Shadlen 2021), the di-
versity of government responses (Calvert and Arbuthnott 2021; 
Farrar and Ahuja 2021; Jasanoff et al. 2021), public trust in sci-
ence (Plohl and Musil 2021) and the role and staging of science 
during the pandemic (Hilgartner et  al. 2021). Developing TA 
with these and other changing features presents both opportuni-
ties and substantial challenges.

Technology assessment and critical 
 questioning during challenging times

Focusing on scientific and publicly accessible knowledge on the 
(unintended) social, economic and environmental consequences 
of technological change and functioning as a so-called ’watch-
dog‘ (Smits et al. 2010) for potential risks and uncertainties re-
garding products and services, TA has historically taken a crit-
ical and precautionary stance towards technological progress 
in times of crisis. While not always critical, TA has sought to 
provide a balanced view of technological change by bringing 
together knowledge and information from diverse disciplines. 
Grand challenges have continuously been at the heart of TA ac-
tivities. For instance, the climate change crisis and technologi-
cal changes have been addressed through the lens of sustainable 
development (Sotoudeh 2005; Grunwald 2017), energy innova-
tion (Ornetzeder and Rohracher 2013), mobility (Truffer et al. 
2017), or a critique of eco-modernism (Grunwald 2018). These 
and related works have also raised concerns over social accept-
ance (Ornetzeder et  al. 2016), and ethical tractability (Grun-
wald 2016) of climate change solutions and approaches. Organ-

et al. 2020) or the relationship between the public, trust, and sci-
ence (Cairney and Wellstead 2021).

The history of this debate on the relationship between science 
and politics is, of course, at least over a century old. Weber ar-
gued that the role of science is to provide objective facts and val-
ue-neutral analysis, and that on this premise science and politics 
need to remain separate (Weber 1919). However, Jasanoff and 
the field of Science and Technology Studies (STS) have shown 
over decades how inherently political features of science, and its 
institutionalization both within the scientific enterprise and in 
formal and informal regulatory agencies ’outside‘ of universities 
and research institutes, are deeply intertwined with political as-

pects. The latter (although often hidden) are powerful in shaping 
the positioning of science and innovation in society and in influ-
encing the decisions made about them (Jasanoff 1990). These 
interdependencies can be identified in many cases, for instance 
during the 1996 BSE crisis in the UK, with highly publicly vis-
ible use and misuse of science in political decision-making and 
public communication (Jasanoff 1997). We see that transparency, 
the use of scientific evidence for political legitimation, central-
ized structures for science advise and aspects of independence 
are put under pressure in crises characterized by post-normal 
problems (Funtowicz and Ravetz 1993), especially with regard 
to the uncertainty that defines these situations.

One such post-normal problem was the global pandemic 
spread of the COVID-19 virus. High stakes, urgent decisions, 
and uncertain evidence in this ’classic’ post-normal crisis, with 
a massive scale of effects and prolonged duration added to the 
mix. This in turn, has placed previous and established science 
and advisory mechanisms, as well as public communication 
channels and the individuals involved, in unprecedented and of-
ten overwhelming situations.

While pandemic crises are not a novel socially transforma-
tive or disruptive phenomenon, and societies have endured other 
deadly viruses, such as for example the Spanish Flu in 1918–
1920 (Spinney 2017), COVID-19 has shown several outstand-
ing features. First, it is the first pandemic crisis in today’s highly 
digitalized age. It is also the first time that strict measures such 
as lockdowns, mask mandates, school closures, and travel re-
strictions were implemented internationally and protracted over 
several years. The high degree of centralization of government 
intervention in the design and implementation of these deci-
sions and policies is unparalleled for the post-World War II era, 

Transparency, the use of scientific evidence for   
 political legitimation,  centralized structures   

 for science advice and aspects of independence are put under   
 pressure in crises characterized by post-normal problems.
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countries. The complexity and uncertainty in the science rele-
vant to the pandemic and the widespread dissatisfaction with na-
tional governments begs further questions of intermediary func-
tions and processes for managing conflicts and tensions between 
disciplines, social groups, sectors, regions and countries. TA as 
a long-standing advisory practice holds practical as well as the-
oretical expertise on such issues and is well suited to contribute 
to these debates. Further, TA continues to be highly prominent in 
its policy advice on advisory systems and their processes (Bogner 
et al. in print) at least in countries with established TA structures.

Throughout the COVID-19 pandemic, public and broader 
stakeholder participation in decision-making was weak in most 
countries. While public needs for, opinions on and compliance 
with governmental measures were regularly monitored through-
out the pandemic, they were not always listened to and acted 
upon (Scally et al. 2020). In the UK, for instance, the govern-
ment failed to respond to urgent requests from local healthcare 
workers to stockpile personal protective equipment ahead of the 
pandemic, resulting in higher infection rates and death toll (Mor-
gan 2020). Studies confirm that expert advice on human be-
havior and social acceptability was insufficiently considered in 
political decision-making on the type and timing of measures 
(Drury et al. 2020). Inclusion of publics in decision making has 
been a long-standing and central topic in TA studies. For in-
stance, a study by the Rathenau Instituut showed that public 
trust in science was higher than in the judiciary, the media, the 
government and large companies throughout the pandemic, but 
that clear communication and a comprehensive strategy are cru-
cial accompanying factors for maintaining public trust (van den 
Broek-Honingh et al. 2021).

The COVID-19 pandemic has challenged scientists, govern-
ments and the public with problems of massive scale and com-
plexity. Many disciplines and organizations were not prepared to 
produce ‘quick’ evidence or make rapid decisions based on rela-
tively scarce data. In the past, both ‘Real-Time’ as well as ‘Con-
structive TA’ approaches have been advanced to meet the need 
to provide helpful contributions by embedding TA in specific 
technology development or scientific research processes. How-
ever, there is still scope for elaborating on and testing TA’s role 
and modus operandi in expanding crises (Hahn et al. 2020). In 
most national contexts, TA engaged rather late in COVID-19 cri-
sis management. TA-based advice is traditionally grounded in 
the integration of existing evidence from a wide range of sources. 
With the sudden occurrence of unforeseen events, the adoption 
of different approaches may be required, such as the formaliza-
tion of rapid response mechanisms (e.g., building on the exper-
tise of the UK Parliamentary Office of Science and Technology 
(POST)). It remains to be seen which role TA institutes need to 
opt for (Bauer and Kastenhofer 2019) in urgent and unfolding sit-
uations such as the sudden COVID-19 crisis, as well as for other 
urgent and pervasive crises such as climate change. The global 
nature of COVID-19 and climate change calls for reflections on 
the role of TA as transnational broker, supporting cooperation, 
coordination and exchange (for example, through Global TA).

izational TA units such as the Office of Technology Assessment 
at the German Bundestag (TAB), the Dutch Rathenau Instituut 
and the Austrian Institute of Technology Assessment have ac-
companied climate crisis discourses by advising and engaging 
with national governments (TAB 2022), the public (de Vries 
et al. 2015), national energy providers, and the European Com-
mission (Ornetzeder et al. 2018).

Every crisis also serves as a catalyst for innovation and the 
COVID-19 pandemic was no exception (Brem et al. 2021). Since 
its outbreak in early 2020, innovation has accelerated in a num-
ber of areas such as mRNA-based vaccines, therapies, and PCR 
testing (Tan et al. 2021). The collection and analysis of personal 
medical and location data has been sped up (Wu et al. 2020) and 
barriers to sharing have been reduced. Requirements for physical 
distancing increased the demand for digital infrastructures and 
connectivity. Social mitigation measures transferred activities 
to the home, and digital infrastructures made working, school-
ing, shopping as well as remote healthcare increasingly feasible 
from the home. As with almost all innovations in times of crisis, 
implementation had a steep learning curve, in which less critical 
attitudes prevailed than in ‘normal’ times. The intensified search 
for ‘quick fixes’ and fast-tracking of certain types of innovations 
over others, came at the expense of narrowing the range of crit-
ical questions (for example, masks or no masks), and lowering 
the diversity of disciplines and the representation of different 
social groups (Sasse et al. 2020) included in decision-making.

Critical TA perspectives before the pandemic have been char-
acterized by the articulation of a collective responsibility to pre-
serve and maintain human rights, such as privacy and data pro-
tection (Strauss 2019), or social achievements such as social 
security (Allhutter et al. 2022). Their erosion, or loss, is often 
experienced as slow, quiet and gradual, but it is often irrevers-
ible (Frischmann and Sellinger 2018) especially for vulnerable 
individuals, social groups, and regions. This turns TA advice 
and research into an even more critical issue in times of fast-
paced innovation under pressures of urgency in times of crisis.

Positioning advice in institutions during 
crises: technology assessment institutes, 
organizations and their networks
Scientific advice for policy-makers during the COVID-19 pan-
demic has recently become one of the most analyzed and dis-
cussed topics in disciplines such as political science, sociol-
ogy, health and public policy (Morgan 2020; Greenhalgh 2020; 
Hilgartner et al. 2021). The centrality of biomedical issues, com-
bined with the urgency of decision-making, increased govern-
mental reliance on inputs from (certain) experts and national ad-
visory systems. The complex, evolving and protracted nature of 
the crisis changed the way science and policy interacted, result-
ing in the emergence of new advisory units such as the (mean-
while dissolved) Gesamtstaatliche COVID-Krisenkoordination 
(GECKO) in Austria and corresponding constellations in other 
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demic. The authors ask: Can TA contribute to sudden and urgent 
crises by serving as an integrating hub? What are the potential 
benefits, the downsides and the obstacles to such an endeavor? 
Based on 81 responses from academics in 11 countries, the au-
thors show the key issues, opportunities and lessons for TA un-
veiled throughout.

Michaela Evers-Wölk. André Uhl, and Siegfried Behrendt 
discuss in their paper ‘Frühwarnung in Zeiten von COVID-19’ 
how early warning systems worked during the pandemic and 
how they can be improved to meet the specific challenges of 
global crises. Based on a description of the chain of reporting 
between organizations in the monitoring system for infectious 
diseases in Germany, the authors present learnings from its per-
formance during the pandemic crisis. Examples are provided 
from successful international experiences and EU initiatives, in-
novative approaches based on AI tools, and suggestions for a 
responsible forward-looking systems approach to early warn-
ing are made.

Gabriel Bartl in his contribution ‘Governance between igno-
rance and evidence: TA in the context of pandemic crisis man-
agement’ reflects on the interrelationships between predictive 
and anticipatory tools and models and ambiguity in crisis man-
agement during the pandemic, and diffusion of political account-
ability. Based on this description of the situation, Bartl makes 
suggestions for TA in the areas of technologies in use during cri-
ses, participation, and evidence from the social sciences.

Marius Albiez, Lisa Schmieder, Nora Weinberger, Markus 
Winkelmann, Johanna Krischke, and Oliver Parodi present in 
their empirical article ‘Erwartungen an Wissenschaft in Kris-
enzeiten: Impulse für die Technikfolgenabschätzung aus zwei 
Beteiligungsformaten‘ the results from two online surveys and a 
citizens’ dialogue altogether focusing on changes in trust and ex-
pectations during the pandemic. Their study asks the following 

questions: How is trust in science assessed the TA-related com-
munity and by citizens? What expectations of science can be de-
rived from this? Based on a thematic presentation of responses 
the contribution discusses the implications for TA in terms of 
reflection, participation and transparency.

We offer this Special topic as a starting point for reflection 
on the immediate and emerging challenges for TA in this world 
increasingly characterized by sudden and enduring crises. For 
us, as for many in the TA community, our approaches and prac-
tices are an important element to provide knowledge for politi-
cal, societal, and scientific action. As the contributions in this 
TATuP Special topic show, TA has a role to play here, based on 

Contributions in this Special topic

Within this growing field of ‘reflexive pandemic research’, this 
TATuP Special topic on ‘Potentials of technology assessment in 
sudden and enduring crises’ presents four papers from the per-
spectives of researchers in sociology, TA, STS, and philosophy 
of science. Our call for papers invited contributions on the social 
impacts of technological processes that were catalyzed during 
the pandemic, on roles and functions of science advice and pub-
lic engagement throughout, and their lessons for the field of TA 
within crises. Are socio-technical analyses of technological in-
novations made redundant during a pandemic, and hence which 
role for TA is required in such situations? How have national and 
international experiences in science-based policy advising dur-
ing the COVID-19 pandemic changed the roles and functions 
of science for public policy? What are the experiences of public 
participation and engagement throughout the crisis? These re-
main pertinent questions as crises present particular challenges 
and opportunities for the objectives and activities of TA.

First, as mentioned above, COVID-19 sped up innovation in 
products and processes which were implemented very quickly 
given the urgency of saving people’s lives. Under these condi-
tions, critical views of these innovations were put on hold, espe-
cially those viewed through the lens of TA with regards to their 
implications for human rights, shared social norms such as pri-
vacy, security, safety, autonomy, and dignity, or societal imper-
atives such as sustainability. Second, the importance of scien-
tific evidence for policy, particularly from the natural sciences, 
was reported on and much discussed throughout (Morgan 2020; 
Greenhalgh 2020; Hilgartner et al. 2021). TA as a long-stand-
ing advisory institution holds practical as well as theoretical ex-
pertise on such issues and is well suited to contribute to these 
discussions. Third, public response in an acute crisis is funda-

mental: People need to know what to do to protect themselves. 
Inclusion of publics in decision making is another central topic 
in TA studies. Fourth, many universities, research institutes and 
national research infrastructures were not prepared for the ur-
gency in which evidence needed to be produced. All four con-
tributions to this Special topic explore options to adapt TA prac-
tices to crisis conditions.

In their paper ‘(Re-)connecting academia during a sudden, 
global crisis’ Karen Kastenhofer, Hannah Rosa Friesacher, Al-
exander Reich, and Leo Capari analyze responses to an expert 
survey addressing the side-effects, opportunities and prepared-
ness of the international academic community during the pan-

How have national and international experiences in science-based 
policy advising during the COVID-19 pandemic changed the roles and 

functions of science for public policy?
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Douglas, Margaret; Katikireddi, Srinivasa Vittal; Taulbut, Martin; McKee, 
 Martin; McCartney, Gerry (2020): Mitigating the wider health effects of 
covid-19  pandemic response. In: BMJ 369, p. m1557. https://doi.org/  
 10.1136/bmj.m1557

Drury, John; Reicher, Stephen; Stott, Clifford (2020): COVID-19 in context. 
Why do people die in emergencies? It’s probably not because of  collective 
psychology. In: British Journal of Social Psychology 59 (3), pp. 686–693. 
https://doi.org/10.1111/bjso.12393

Farrar, Jeremy; Ahuja, Anjana (2021): Spike. The virus vs. the people – the inside 
story. London: Profile Books.

Frischmann, Brett; Selinger, Evan (2018): Re-engineering humanity. Cambridge, 
UK: Cambridge University Press. https://doi.org/10.1017/9781316544846

Funtowicz, Silvio; Ravetz, Jerome (1993): Science for the post-normal 
age. In:  Futures 25 (7), pp. 739–755. https://doi.org/10.1016/0016-3287(93)  
 90022-L

Greenhalgh, Trisha (2020): Will COVID-19 be evidence-based medicine’s 
 nemesis? In: PLoS Med 17 (6), p. e1003266. https://doi.org/10.1371/journal.
pmed.1003266

Grunwald, Armin (2016): Nachhaltigkeit verstehen. Arbeiten an der Bedeutung 
 nachhaltiger Entwicklung. München: oekom verlag.

Grunwald, Armin (2017): Technology assessment and policy advice in the field 
of sustainable development. In: Lech Zacher (ed.): Technology, society and 
sustainability. Cham: Springer, pp. 203–221. https://doi.org/10.1007/978-3-319-
47164-8_14

Grunwald, Armin (2018): Diverging pathways to overcoming the  environmental 
crisis. A critique of eco-modernism from a technology assessment perspec-
tive. In: Journal of Cleaner Production 197 (2), pp. 1854–1862. https://doi.org/ 
10.1016/j.jclepro.2016.07.212

Hahn, Julia et al. (2020): Technology assessment for a changing world. In: TATuP – 
Journal for Technology Assessment in Theory and Practice 29 (3), pp. 74–75. 
https://doi.org/10.14512/tatup.29.3.74

Hilgartner, Stephen (2000): Science on stage. Expert advice as public drama. 
Stanford: Stanford University Press. https://doi.org/10.1515/9781503618220

Hilgartner, Stephen; Hurlbut, Benjamin; Jasanoff, Sheila (2021): Was “science” 
on the ballot? Labelling dissent as “anti-science” is bad social science 
and bad politics. In: Science 371 (6532), pp. 893–894. https://doi.org/10.1126/
science.abf8762

Jasanoff, Sheila (1990): The fifth branch. Science advisers as policymakers. 
 Cambridge, MA: Harvard University Press.

Jasanoff, Sheila (1997): Civilization and madness. The great BSE scare of 1996. 
In: Public Understanding of Science 6 (3), pp. 221–232. https://doi.org/ 
10.1088/0963-6625/6/3/002

Jasanoff, Sheila; Hilgartner, Stephen; Hurlbut, Benjamin; Özgöde, Onur; 
Rayzberg, Margarita (2021): Comparative Covid response. Crisis,  knowledge, 
politics.  Interim report. Cambridge, MA: Harvard Kennedy School. 
 Avail able online at https://www.hks.harvard.edu/publications/comparative-
covid-response-crisis-knowledge-politics#citation, last accessed on 
16. 05. 2023.

Kontoangelos, Konstantinos; Economou, Marina; Papageorgiou, Charalambos 
(2020): Mental health effects of COVID-19 Pandemia. A Review of clinical and 
psychological traits. In: Psychiatry Investigation 17 (6), pp. 491–505. https://
doi.org/10.30773/pi.2020.0161

Krastev, Ivan (2020): Is it tomorrow, yet? Paradoxes of the pandemic. London: 
Penguin Books.

its expertise and experience in the interactions between science, 
policy and the public. Yet, it also becomes clear that TA needs 
to adapt to the rapid changes coming and potentially find new 
functions and approaches in order to meet its objectives under 
novel conditions.
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