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the future in an uncertain light. The Latin roots of the term mean “bursting,” “breaking,” and
‘“tearing,” semantically referring to the temporal structure of more or less sudden, abrupt events.
Seen in this light, the talk of gradual disruption in the title of this article seems conceptually
contradictory or paradoxical. However, there are many examples of disruption in the world of
technology that were heralded by recognizable but often unnoticed signs, particularly by mater-
ial fatigue and wear. The daily stress on many technical objects, such as V-belts in older vehicles
or bridge structures, gradually leads to wear and degradation. In this sense, the notion of grad-
ual disruption refers to upheavals with significant or even dramatic damage potential that do
not occur unexpectedly and suddenly, like a global pandemic or an earthquake, but build up
gradually until they finally lead to the disruption of previously stable constellations. I will argue
that this type of potential and gradual disruption could emerge in areas of digitalization and
Al Examples include the increasing but unnoticed standardization of human actions, the silent
loss of freedom and individuality, the increasing dependence on the smooth functioning of digi-
tal infrastructures, the loss of the future as an open space, or the loss of reflection and learning
opportunities due to unlimited acceleration. The possibility of such gradual disruptions poses
several challenges to responsible research and innovation (RRI), technology assessment (TA),
and ethics. These include epistemological issues (how to detect gradual disruptions at an early
stage), ethical issues (how to assess and evaluate concerns relating to the precautionary principle,
for example), issues of whether countermeasures should be taken, and issues of communication
between irrational exaggeration and irrational trivialization. The final part of the paper will
address possible gradual disruptions that can be attributed to both technical parameters and
human behavior, and draw conclusions for TA and RRI.
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1. INTRODUCTION AND OVERVIEW

Since the Second World War and especially in recent decades, techno-
logical progress has become a key factor in social development in many
areas. Innovation and competitiveness require new technologies, such as
in digitalization, medicine, or biotechnology, as well as for the transition
to a more sustainable and climate-friendly society. However, this has led
not only to the desired consequences but also to unintended, sometimes
surprising, and often undesirable and problematic ones (Grunwald, 2019).
These include major accidents in technical facilities (e.g., Bhopal and Cher-
nobyl), the global environmental crisis (e.g., loss of biodiversity and climate
change), stress for the labor market due to automation, risks for democ-
racy due to problematic internet communication as well as the potential
for dual use and misuse of technology at various levels. In current times,
the divergence between intended consequences of technology and innovation
and unintended ones, often manifesting themselves years or decades later,
coincides with the emergence of a multi-polar world full of geopolitical
tensions, including political competition in major areas of new technology
like AI, robotics, quantum technologies, and biotech.

In this situation, forward-looking analysis and assessment of technology
impacts are essential, in terms of both opportunities and possible unintended
negative consequences. This diagnosis inspired the introduction of technology
assessment (TA) in the US Congress in 1972 as scientific policy advice on
the design and impact of technology (Bimber, 1996). This was followed by
the spread and diversification of TA. Three main fields of practice can be
distinguished today (Grunwald, 2019):

o TA as scientific policy advice, e.g., at the German Bundestag (see
below), addresses publicly relevant, generally binding aspects of tech-
nology that must be decided by policy-makers, such as safety and
environmental standards, the protection of citizens, the guarantee of
human and civil rights, or the priority setting in research funding and
technology policy.

o TA to support public debate and opinion-forming systematically
engages citizens and stakeholders in debates on future technology,
frequently involves the mass media, and sees itself as an element of
deliberative democracy at grassroots level, beyond the institutions of
representative democracy.

o TA in direct technology design accompanies the research and devel-
opment of technology at universities and in industry. TA’s knowledge
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of consequences is incorporated directly into the development of tech-
nology, e.g., in order to design technology in line with values such as
sustainable development or privacy.

Technological consequences are not simply the consequences of technology.
They depend not only on technical parameters but also arise from the inter-
action of technical properties and human behavior, for example, through
use and consumption. TA is therefore ultimately not about technology as
such, but about researching and shaping socio-technical interactions. For
this reason, TA is necessarily highly interdisciplinary and must involve
engineering, social sciences, and ethics in particular. This applies equally
to the field of responsible research and innovation (RRI; Von Schomberg
& Hankins, eds., 2019).

Unintended consequences of the digital transformation have a different
character than those of many other technologies. While TA has often had to
deal with environmental, health, or accident risks in its history, for example,
in the context of nuclear energy, these types of risks do not play a central
role in digitalization. Instead, fears are repeatedly expressed here that can
be understood as concerns about gradual disruptions at a societal level,
i.e., about slow developments that can nevertheless grow into upheavals
with considerable potential for damage (Section 2). Such possible upheavals
characterize the debate on digitalization (Section 3).* They pose specific
challenges for TA and RRI (Section 4).

2. ON THE CONCEPT OF GRADUAL DISRUPTION

Disruption has only become a widely used term in the last ten years or
so. Although the word’s origin refers to rather unpleasant-sounding mean-
ings (It. disrumpere, “to burst, break, tear apart”), it entered contemporary
discourse with a positive intention. Disruptive innovations, based on tech-
nological leaps or entirely new business models, are valued in innovation
policy (Vera & Ramge, 2021). In contrast to incremental innovations based
on gradual product improvements, disruption is aimed at fundamental up-
heaval intended to overturn market conditions that have existed for years
or even decades within a short space of time. New market opportunities
are then open to the winners (often called “disruptors”). Also, entirely new
markets can emerge, as in the digital transformation exemplified by platform
economies such as Amazon or eBay or in digital photography.

1This publication continues and deepens earlier work by the author (cp. Grunwald, 2025).
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In this way, the historically older theory of disruptive technology (Bower &
Christensen, 1995) was quickly extended to the field of disruptive innovation
(e.g., Danneels, 2004), in some cases with considerable expectations. However,
the term is controversial (Gans, 2017): “‘Disruption’ is a business buzzword
that has gotten out of control. Today everything and everyone seem to
be characterized as disruptive— or, if they aren’t disruptive yet, it’s only
a matter of time before they become so.” In this criticism, the concept of
disruption is reduced to a synonym for success.

For some years now, crisis phenomena have also been referred to as
disruption. The coronavirus pandemic and recent geopolitical tensions are
considered disruptive events. Both have ended a long period of broad stabil-
ity, at least in the Global North, and, according to widespread diagnosis,
indicate the transition to a time of permanent crisis. The term disruption is
used here to describe the breakdown of stable social conditions. In commu-
nication, catastrophic narratives often come into play, such as the fear of
nuclear war, climate change as the end of the Earth’s habitability, the end
of democracy, or the collapse of the labor market due to massive automa-
tion. Expectations of stability, assumptions of continuity, and planning
certainty are breaking down and making future prospects appear uncer-
tain. Semantically, this points to the time structure of abruptly occurring
events. Seen in this light, talk of gradual disruption seems conceptually
absurd or paradoxical.

A closer look allows us to differentiate. Semantically, the term disruption
shows two elements of meaning: on the one hand, the breakdown of previously
stable relationships and, on the other, the speed of this breakdown. While
the first element of meaning is etymologically inherent in the term, the second
can be handled more flexibly. Time scales of breakdown are elastic. For
example, the invention of printing in the late European Middle Ages is
often portrayed as disruptive— historically, this disruption extended over
many decades of diffusion into the societies of the time. So, on the one hand,
breakdown and discontinuation can certainly take place over an extended
period of time. They are then only referred to as disruption in retrospect, in
a kind of fast motion so to speak, whereas they appeared to the contemporary
witnesses as a gradual transformation. On the other hand, discontinuation
and breakdown, even if they occur suddenly, can build up slowly over longer
periods of time. Nevertheless, everything remains stable for a long time and
disruption only occurs later. The latter are referred to as incremental or
gradual disruptions. This is what this article is about.
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Many examples of this type of disruption are known from the technical
world, especially those involving material fatigue and wear. The daily stress
on many technical objects, such as bridges or V-belts in cars, gradually leads
to the degradation of materials and components. They still function reliably
for a long time until the wear and tear reach a level where something fails
from one moment to the next, so that, in the example chosen, the V-belt
suddenly breaks or the bridge collapses without warning, as happened in
Dresden in 2024. In the medical field, strokes and heart attacks fall into this
category. Certain signs can be recognized in advance with some uncertainty,
such as calcium deposits in arteries, but the event then happens suddenly
and unexpectedly. People often ask afterwards whether one could have
known about it beforehand. One example from the climate debate is the so-
called tipping points (see Gladwell, 2000). Further warming could lead to
self-reinforcing feedback effects that would have dramatic consequences in
a short space of time, i.e., a disruptive effect.

The disruptive effect in processes of this kind is therefore inherent in
incremental processes that are difficult to recognize. It can remain unrec-
ognized for a long time and thus escape early intervention and prevention.
At some point, however, it can lead to potentially far-reaching and sudden
consequences. The tragedy of such gradual developments is that in the incre-
mental course, serious disruptions may announce themselves gradually, but
can then take place abruptly. With this semantic differentiation, the pos-
sibility of gradual disruption in digitalization and the mass introduction
of Al is considered in the following.

3. DISRUPTIVE POTENTIAL OF TRANSFORMATION THROUGH AI

The term gradual disruption can be used analytically to address possible
developments in the digital and Al transformation with damaging or even
catastrophic potential. This is not about predictions but about possible
developments and corresponding concerns. They can be found at different
levels in the debates on Al and digitalization. The following series of examples
does not follow an ordering principle and does not claim to be exhaustive
but reflects facets of the current debate on Al and digitalization (e.g.,
Deutscher Ethikrat, 2023).

SLIPPING INTO DEPENDENCIES

Modern societies are already completely dependent on the smooth func-
tioning of critical infrastructures such as the power supply (Petermann et al.,
2011). This increasingly applies to digital infrastructures. If the internet
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were to fail, financial transactions would become impossible, the global
economy would collapse, media communication would no longer be possible,
medical diagnostics would be deprived of many established procedures,
international logistics chains would come to a standstill, and much more.
The increasing introduction of ADM (automated decision-making) systems
is creating a dependency on Al-controlled systems, which, together with
their black box character and lack of transparency, but also due to the psy-
chological autonation bias (Deutscher Ethikrat, 2023; Safdar et al., 2020),
lead to increasing dependence on these systems in decision-relevant contexts
such as the police and social services.

The gradual displacement of cash is a current example of the ambiva-
lence of technical infrastructures. While cashless payment transactions were
initially an additional option alongside cash as a convenience for businesses
and private individuals, there is now a gradual transition to a world without
cash (Ehrenberg-Silies et al., 2022). Cash is slowly being displaced, partly
driven by consumer behavior and convenience, partly driven by political
and economic incentives and regulation, with the argument that this could
make the black market and illegal work impossible. Once cashless payment
transactions have become fully established, as is already largely the case
in some countries, the freedom of choice in payment options will have
disappeared and, if the internet were to go down, no more shopping or
payment transactions would be possible. Due to its gradually increasing
dominance, cashless payment becomes a compulsion, accompanied by full
dependence on technical systems.

Dependencies are not disruptions in themselves, but they carry their seeds.
Dependencies that have become total are latent disruptions. As disruptions
in waiting, they build up gradually through growing dependencies, but in
an emergency, e.g., if digital technologies were no longer to function smoothly,
they can have abrupt and possibly catastrophic consequences. However, rely-
ing on their unlimited smooth functioning and making the functionality and
stability of modern societies dependent on it is ethically problematic. Unex-
pected hacker events, a collapse of state order, or severe economic turmoil
could also affect infrastructures such as the internet and, in the worst case,
render them dysfunctional. Complete dependence on digital infrastructures
and platforms is likely to have been reached long ago— which means that
modern societies are already operating in the mode of this latent disruption.
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LOSS OF THE FUTURE AS AN OPEN SPACE OF POSSIBILITIES

Digital technologies are often regarded as synonymous with the future,
much like nuclear energy optimistically was in the so-called atomic age of
the 1950s and 1960s. However, digital technologies generally operate based
on past data. For example, digital twins (see above) only ever mirror a world
of yesterday, e.g., in that customer profiles can only be created based on past
purchase and consumption processes. Digital twins basically only depict
the past of their analog originals. Big data technologies can only evaluate
past data and recognize past patterns. Al systems can only be trained on
data from the past, as data from the future is not available. Even if Al
and big data are used to create quantitative forecasts, these are based on
pattern recognition using past data. Due to the indispensable reference to
data, digital technology is inescapably fixated on past conditions. When
data sets, digital twins, and correlations and patterns uncovered by Al
are used to make predictions about the future, past conditions are carried
over into the future, imposed on it, so to speak. The future as an at least
partially open space of alternative paths and possibilities is replaced by
a data-based extension of the past.

Digitalization or some of its fields could become conservative in this way,
aligning concepts for the future with old data rather than developing new
ideas. Multiple anthropological determinations understand humans as beings
with a future and the ability to envision and reflect on possible futures
(e.g., Kamlah, 1973) — futures that go beyond extending the past into to
the future instead include creative ideas in an open space of possibilities,
which may even have a counterfactual and utopian character. A gradual
disruption could occur here if the fundamental openness of the future fades
into the background or disappears completely in favor of a data-driven
orientation that remains bound to the past.

GRADUAL DISAPPEARANCE OF FREEDOMS

Human freedom again and again leads to unwanted effects. The example
of road traffic, with over one million deaths worldwide every year, the ma-
jority of which are due to human error, is one example; crime and terror
are others. Promises of security through prevention of accidents or defense
against terrorism repeatedly provide arguments for interfering with civil
liberties through surveillance and control. Regulation, the legal system, and
security agencies should ensure that people do not exercise their freedoms
at the expense of others. Technical surveillance and control systems are
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used to technically enhance security or to enforce it completely. Digital-
ization provides powerful tools for this (Spiekermann & Christl, 2016).
Comprehensive surveillance by cameras, automated facial recognition, lo-
cation tracking and creation of movement profiles, pattern recognition in
offender profiles, technical requirements in operation, and even the removal
of the “human factor” from technical processes, such as in autonomous
driving, offer far-reaching opportunities to technically prevent the abuse
of human freedoms— but also to abolish freedoms. Quite a few countries,
especially in Southeast Asia, have achieved a high degree of technically
implemented security and control in this way.

However, if security is enforced through technical means, there is no longer
any freedom in the field concerned (Deutscher Ethikrat, 2023: 357). The
tension between the high value placed on freedom, rooted in the European
Enlightenment, on the one hand, and technical control and surveillance,
e.g., to ward off terrorism, on the other, is a recurring theme in social
debates on digital transformation.

The gradual disruption in this field would be an unnoticed slide into
a world where the security interests of individuals and the state become
the dominant value and are no longer weighed against other values, such as
civil liberties. This would lead to ever-increasing control of human actions
enforced by digital technology. Such a development would spell the end of
individual freedom and erode the democracy based on it. The result would
be a society controlled by digital means that is secure but completely unfree.
Science fiction has repeatedly addressed such dystopian developments.

DIFFUSION OF RESPONSIBILITY INTO NOWHERE

Responsibilities are being redistributed at the constantly emerging new
interfaces between humans and digital systems. Automated or autonomous
decision-making systems (ADM systems), industrial production in coopera-
tion between humans and robots in Industry 4.0, and autonomous driving
are examples. However, the fact that machine systems are responsible for
certain decisions does not mean that these systems also bear responsibility.
This is because even Al-supported systems do not have intentions but merely
use algorithms to perform complex statistical operations based on data. If
they do not follow their own agenda and do not consciously want to achieve
a specific purpose, they cannot bear responsibility (ibid.). The attribution
of responsibility and accountability remains, at least for the time being
and in the foreseeable future, the preserve of humans who act consciously
and with intentions.
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However, the attribution of responsibility to specific actors is becoming
increasingly complex in a world with more and more Al systems. Although
decisions and therefore responsibility in principle remain with humans, this
is increasingly happening invisibly. While in a traditional car, the person
driving is obviously responsible, this is much harder to recognize in au-
tonomous cars. Al systems and their manufacturers interpose themselves
between the intentionally acting humans and real effects, e.g., in the event
of a traffic accident caused by an autonomous car. Responsibility shifts
from individual drivers or, in the case of military drones, from soldiers to
people and institutions in the background — to companies, programmers,
managers, secret services, generals, or regulatory authorities.

Ethics and law have experience in assigning responsibility in complex
contexts involving a division of labor, e.g., in large companies. The task
of defining responsibility in constellations based on the division of labor
between humans and AT systems also appears to be feasible in principle.
However, the complexity of responsibilities distributed between humans and
AT systems increases both the risk of a gradual “diffusion of responsibility”
into nowhere and the risk of deliberate concealment of responsibility. In
light of the philosophical ideals of linking freedom with responsibility, it is
completely open whether and what kinds of possible gradual disruptions
in the social order may result.

THE GRADUAL UNLEARNING OF ESSENTIAL SKILLS (DESKILLING)

In the course of historical and technological change, there are always skills
that become dispensable and are forgotten. Examples of past professions
that are no longer needed today can be found in museums. Knowledge is
also lost, prompting historians and archaeologists to ask questions such
as how the pyramids in Egypt or the Gothic cathedrals could have been
built with the technical means available at the time. Such processes of
forgetting take place slowly; new skills are developed in place of those that
have been forgotten.

Digitalization, automation, and Al lead to similar, but massively amplified,
more far-reaching, and accelerated effects. They make life pleasant and
convenient in many ways, relieve people of the need to orient themselves in
space through GPS, render learning superfluous in many fields, as knowledge
is available digitally, and replace lengthy deliberations and the need to form
an independent judgment through data-based calculations in ADM systems.
Many fear that this could lead to the atrophy of abilities that are constitutive
of being human (deskilling; cf. Deutscher Ethikrat, 2023: 353). As a result of
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the widespread use of Al applications, people could be increasingly tempted
to delegate more and more tasks to Al technology because it is seen as
supposedly superior or because it is convenient and saves time and effort.

An important role is played here by a psychological effect that is specific
to Al systems: the automation bias (cf. Goddard et al., 2014). Many people
trust algorithmically generated results based on large amounts of data and
calculated using Al-supported decision-making processes more than those
of human experts, no matter how much professional and life experience
they have. The reason for this presumably lies in exaggerated attributions
of objectivity and accuracy toward mathematical and data-based processes,
on the one hand, and a suspicion of inaccuracy and subjectivity toward
humans, on the other. Even if Al systems are strictly limited to decision
support and human decision-makers have to make the decision, Al systems
could gradually take on the role of the “actual” decision-makers and thus
substantially erode human judgment.

In this way, key human skills and cultural techniques could be pushed
into the background and eventually atrophy. Examples include the ability to
understand complex texts when relying solely on short summaries generated
by ChatGPT, or the ability to form one’s own opinion on a complex issue
when permanently and uncritically relying on the decision support of an Al
application. The gradual disruption here would be the combination of
the loss of human abilities such as judgment and critical thinking with
an increasing dependence on Al systems.

END OF OPPORTUNITIES FOR REFLECTION AND LEARNING

Acceleration is part of the capitalist economic system. It unleashes creativ-
ity and innovation, primarily through competition. Acceleration is a phe-
nomenon often discussed in the context of digitalization. The increase
in computing speed, the possibility of calculating millions of options in
the shortest time, the linking of creative resources via the internet, and
the acceleration of data transfer and communication, much of it mediated
and further accelerated by means of digital twins, all shorten innovation
cycles. Accordingly, the above-mentioned “disruptive innovation” as extreme
acceleration is the opposite of incremental innovation processes.

However, there is also destructive competition. The acceleration spiral is
in danger of overexploiting the human and natural resources that feed it.
One concern regarding Al-driven digitalization relates to negative and poten-
tially ruinous consequences of ever-increasing acceleration, in particular to
the question of whether and when further acceleration could fundamentally
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undermine important conditions of reflection. This would be contrary to
the principles of enlightenment, the principles of technology assessment
(Grunwald, ed., 2024), and the requirements of sustainable development.

Reflection requires careful analysis and deliberation, weighing alternatives,
finding the right balance and ethically legitimate criteria for decision-making,
as well as prudent implementation of the results, e.g., in legal regulation. All
of this takes time in two ways: first, for the deliberation and consideration
processes themselves and, second, for transferring the results into practical
action and decision-making. The gradual disruption in this respect could
be that societal capacities and structures for reflection would slowly erode
under the pressure of capitalist competition. In the libertarian narrative of
an innovation-oriented fatalism under the primacy of competitive thinking,
reflection can no longer be afforded, since otherwise the competitor would
be faster and gain market advantages.

4. REQUIREMENTS FOR TECHNOLOGY ASSESSMENT

Some of the developments described have already taken place (complete
dependence on digital systems), some are observable (unlearning of skills),
and some are only feared (diffusion of responsibility into nowhere). None
of them are consequences of technology alone. Rather, gradual disruptions
in connection with AI and digitalization arise from a combination of tech-
nical possibilities, business models, human behavior, and regulations. For
example, Al does not actively take over the thinking for people, but peo-
ple give up thinking for themselves and let “AI do the thinking.” Another
example: dependence on Al systems arises from the fact that almost all
routines in business and politics, but also in leisure and everyday life,
now run via digital channels, and many are supported by AI. This is not
a predetermined consequence of the existence of Al, but individuals, com-
munities, or entire societies allow themselves to become so accustomed to
these technologies in their behavior and habits that they are gradually
becoming dependent. Digital technology and Al, together with applications
and business models, provide the medium for gradual disruption, but are
not solely responsible for it.

Digital and Al systems offer so many advantages that there is a pull toward
their use and adaptation. In the process, digital systems are often overly
trusted and people risk losing their own expertise (automation bias, see
above). Undoubtedly, digital technology often makes life pleasant and conve-
nient. As soon as routine activities at work or during leisure time have been
adapted to digital systems, whether with or without AI, they are so much
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a part of life that it is often hard to imagine life without them, or at least
it seems tedious and exhausting, hence unattractive. Such effects can also
result from time pressure and efficiency requirements at work. If, for exam-
ple, the individual examination of the records for processing an application
for “Biirgergeld” (citizens’ income) requires working through extensive docu-
ments and takes time, while algorithms can do this quickly, provided the data
is digitized, the willingness to let the algorithms do the work increases.

So it is not technology as such that leads to gradual disruption, but its
combination with human behavior. When considering the consequences,
the focus must therefore not be narrowed down to digitalization and Al
as technology, but must instead take into account the interactions with
human behavior. For TA, this is a fundamentally familiar but comparatively
difficult constellation. The often only vaguely tangible human factor in
terms of convenience, adaptation, and overestimation of digital systems—
perhaps most strongly the “sweet temptation” of convenience — adds to
the usual difficulties in recognizing gradual processes and assessing their
relevance for action.

Gradual, creeping developments are often difficult to recognize at first.
This is particularly true in their early phases, when insufficient data is
available and only weak signals can be observed. The weak evidentiary basis,
the lack of sensitivity to the only slowly developing potential for disruption,
and the uncertainty as to whether a disruptive development will occur at all
often reduce the willingness to deal with these developments proactively and,
for example, to conduct empirical research to examine the evidence. Only
when the signs of a disruptive development become more apparent does this
willingness increase. Climate change as a structurally analogous, gradual
disruption has provided illustrative material on scientific uncertainty and
the growth of evidence since the 197o0s. In digitalization, concerns about
democracy were also initially rather speculative (Grunwald et al., 2006),
whereas they have long since been empirically proven (Hofstetter, 2016).
Also, the loss of competence due to the transfer of tasks to digital systems
is no longer just a fear but has been substantiated by many examples in
connection with the “ironies of automation” (Bainbridge, 1983).

In TA, the epistemological complexity is well known from conflicts over
precaution, particularly in the health and environmental fields (Harremoes
et al., eds., 2002). In typical precautionary situations, there is little knowl-
edge about potential future damage and its probability of occurrence (Jonas,
1979; Von Schomberg, 2005). This epistemological challenge has direct
consequences for the assessment and classification of developments that
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are only gradually becoming visible. The conclusion that TA and ethics
should hold back until better knowledge is available (Nordmann, 2007) is
out of the question in view of the high relevance of potential disruptions, in
particular because of possible points of no return. However, prioritizations
and urgency assessments require a certain level of evidence of knowledge
about potential disruptions (Grunwald, 2010). A mere suspicion is not
sufficient for a high prioritization, even if it would lead to a disastrous
development if the suspicion were confirmed. There is the difficult task
of assessing the situation and classifying it in comparison with other de-
velopments. The question arises as to when the evidence of a suspicion
is sufficiently strong to at least legitimize the allocation of resources for
more research in this area or even for intervening measures for preventive
counteraction (Von Schomberg, 2005).

Due to the poor recognizability of gradual developments and the difficulties
in assessing them, public communication about them is susceptible to
ideology and speculation. On the one hand, there is a tendency to trivialize
and downplay the issue, arguing that one should wait until better data
and corroborated evidence is available instead of rashly wasting resources
or unnecessarily restricting freedoms. On the other hand, weak signals
are extrapolated into the future and dramatized to the point of stoking
fears of rapid disruption. This results in mutual accusations of exaggeration,
ideology, speculation, trivialization and whitewashing, as well as recklessness,
irresponsibility, or permanent doubting. During the corona pandemic, these
communication problems could be observed in many ways. Time and again,
there seemed to be no path of mediating reason between dramatizing
exaggeration on the one hand and downplaying the risks on the other.

Given the wide differences in the perception of opportunities and risks,
there is certainly no one-size-fits-all solution to these communicative chal-
lenges. However, past debates on technology (Grunwald, 2011) show that
neither trivialization nor dramatization are appropriate communication
patterns. What is constructive is transparency and openness, including,
and perhaps especially, with regard to the uncertainties of knowledge and
the possible extent of damage.
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AnuHOTanms: AaHHasi CTaTbs PacCMATPUBAET BO3MOKHOCTH IIOCTEIEHHBIX AUCPYIIMYA Ha
YPOBHE ODOIIECTBA B IIEAOM B XOAE CTPEMUTEABHOM ITUGMPOBU3AINY U PACIPOCTPAHEHUST UCKYC-
crBerHOro maTeAAeKTa (MV). TepMuH «AMCDYNIWMSY O3HAa4aeT BHE3ANHBIN pacmap IPUBBIY-
HBIX, PaHee CTabUABHEBIX CTPYKTYP. O>KuAaHUS CTaOUABHOCTH, IIPEATIOAOKEHNS O IIPEEMCTBEH-
HOCTU ¥ HAAEXHOCTb IAAHUPOBAHUS PYINATCSI, OKYTHIBas OYAYIIVE IePCIEKTUBEl HEOIIPEAE-
AEHHOCTBIO. NATUHCKKE KOPHU 3TOTO TEePMUHA O3HAYAIOT «Pa3pPBIBY, «PasaoMy» U «paspybda-
HIUEY, CEMaHTUIECKY OTChIAAS K BPEMEHHOM CTPYKType bonee UAM MeHee BHE3ANHEIX, PESKUX
cobpITuit. B aTOM CBeTe ymOMUHAHWE O IIOCTENEHHON ANCPYNIUY B Ha3BaHUU AAHHOW CTATbU
Ka’keTCsI KOHIIENITYaAbBHO IIPOTUBOPEYNBLIM UAY TapPaAOKCAABHEIM. OAHAKO B MUPE TEXHOMO-
TUif CyIIecTByeT MHOXKECTBO IIPUMEPOB AUCPYILUi, KOTOPHIE OBIAY IIPEABAPEHBI 3aMETHEIMY,
HO 9aCTO OCTaBaBIIMMUCST O€3 BHUMAaHUS IPU3HAKaMU, B YaCTHOCTHY YCTAAOCTHIO MaTEPUANOB
¥ m3HOCOM. EoKepHeBHBIE Harpy3KU Ha MHOTHME TEXHWYIECKUE OOBLEKTHI, TaKUe KaK KAWHOBBIE
PEMHE B CTapblX aBTOMOOMASX WAM MOCTOBbIE KOHCTPYKIIUM, IIOCTEIIEHHO IPUBOASAT K HUX
W3HOCY ¥ A€TpPapanuu. B 3TOM CMBICAE IIOHSTHE IIOCTENEHHOM AMCPYIIMYM OTCEHIAAET K IIO-
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TPSICEHUSIM CO 3HAUWTEABHBIM HAM A3’Ke APaMaTHIeCKUM IIOTEHIIMAAOM yimepba, KOTOpEIe
IIPOMCXOAST He HEOKMAAHHO M BHE3AIIHO, KaK IAobanbHAs MaHAEMUS UAU 3eMAETPSICEHIE,
a HapacCTaloT IIOCTENEHHO, [I0Ka, HAKOHEL, He NPWBOAST K Pa3pyLIEHUIO PaHee CTabUABHBIX
CTPYKTYp. B craThbe yTBep>KAa€TCs, UTO MOACOHEIN THUII IOTEHIIMAABHOM U IOCTEIEHHON! AMC-
PYIIIME MOXKET BO3HUKHYTD B chepax nudposusanuy u V. [IpumepaMu cay>XaT pacTymias,
HO OCTAIOINAsiCsl He3aMEeUeHHO CTaHAAPTU3aIMs YeAOBEYECKUX AeHCTBHUIL, TUXas yTpaTa CBO-
60ABI ¥ MHAMBUAYAABHOCTH, PACTYIIasi 3aBUCUMOCTE OT becriepeboiiHOro (pyHKIMOHUPOBAHHS
1nudpoBoit MHGPACTPYKTYPHEI, IOTEPsT OYAYIIEro KaK OTKPHITOIO IPOCTPAHCTBA MAU yTpaTa
BO3MOXKHOCTEN AN pedAEKCUM X OOYUeHUsT U3-32 Oe3rpaHUYHOIO YCKOPEHUSI. BO3MOXXHOCTD
TaKWX [IOCTENEHHBIX AMCPYNIWI CTABUT PsA BHI3OBOB IIE€PEA OTBETCTBEHHBIMU MCCAEAOBAHMU-
simz u unHOBanusMu (RRI), onenkoit Texnonoruit (TA) i sTuro#. K HAM OTHOCSITCS SIUCTe-
MOAOTHYECKUE NPO6AEMEI (KaK OBHApY>KUTh [OCTEIEHHBIE AUCPYNIWN Ha PaHHEN CTapuw),
STUYECKHE BOIPOCH (HAIPUMep, KaK OLEHUBAThH OMACEHWs], CBSI3aHHbIE C IIPUHIUIIOM IIPEAO-
CTOPOYKHOCTH ), BOIIPOCEL O HEOBXOAMMOCTHY IPUHSTUSI KOHTPMED, & TaKyKe IPOOAEMBI KOMMY-
HUKAIIUU MEXAY UPPAIMOHAABHBIM IIPEYBEAWUEHHEM U HPPAIMOHAABHOM TPUBHAAW3AIKEH.
B 3aKAIOYUTEABHON 9acTH CTAThU OYAYT PAaCCMOTPEHBI BO3MOKHEIE IIOCTENIEHHBIE AUCPYIIINY,
KOTOpBIE MOYKHO OOBbSICHUTH KaK TEXHWYECKUMHM IIapaMeTPaMy, TaK ¥ JEAOBEUYECKUM IIOBEAE-
HUEM, U CAEeAAHBI BBIBOABI AAs TA m RRIL
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