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Non-Transparent (“Black-Box) Technologies
ousers perceive a „non-transparent relation between input and output“

(Cliff et al. 2011)

oExamples: 
oArtificial Intelligence (e.g., Adadi & Berrada 2018; Holzinger et al. 2019; Rudin & Radin 2019; Arrieta et al. 

2020; Venkatesh et al. 2021)

oDistributed Ledger and Blockchain Technology (Dodd 2018; Hirtan & Dobre 2018; 

Mason 2018)

oGenetically modified organisms (Taylor et al. 2013; Van Motagu 2018)

oNanotechnology (Peterson et al. 2009)

omechanisms hard for users to understand (Boukis 2020; Ming-Hui & 
Rust 2021)

ocreate fear of losing control (Venkatesh et al. 2021; Puntoni et al. 2021)
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Model

User Acceptance 
of product/ 

service/app with 
new technolgy

Perceived 
Controlability of 

product/service/app 
with new technology Confirmed by: 

Alsajjan & Dennis 2010; Lopez-
Vazquez et al. 2012; Mäntymäki et al. 
2014; Sawang et al. 2014; Amaro & 
Duarte 2015; van Velsen et al. 2015; 

Buckley et al. 2018; Hegner et al. 
2019; Feindt & Poortvliert 2020; Kaye 

et al. 2020; Yu-Ting, McInnis & 
Eisingerich 2020
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Rationalism and 
Individualism as two
of the pillars of
Western thinking
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Individualism and Black-Box Technologies

oNeed for Control varies between cultures (Venkatesh 2021). 

ohigher in individualistic countries (Weisz et al 1984, Morling et al. 2002, Markus et al 

2006, Cheng et al., 2013, Eisen et al. 2016).
+ 

oBlack-Box Technologies  Fear of losing control (Puntoni et al. 2021; 

Venkatesh et al. 2021)


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User CharacteristicsModel
Individualism/ 
Collectivism

User Acceptance 
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service/app with 
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with high controlability
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Perceived 
Controlability of 
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Belief in Magic and Taking Risks
oBelief in Magic (BiM): assumption of a causal relationship

between action and outcome without a rationale explanation
(Thalbourne 1997; Carlson et al. 2009; Matute et al. 2011; Fluke et al. 2014)

oHigher in Asian cultures (Darke and Freedman 1997; Valenzuela et al. 2010, 2015; Chen & 
Young 2018; Bhattacharya et al. 2018; Hirshleifer et al. 2018)

• But: 63% of US-Americans and 45% of Austrians believe in at 
least one paranormal phenomenon (OnePoll, 2021; Spectra 2019).

o Increases the expectation of stable personal luck (Matute, 1994; Darke and 
Freedman 1997; Rudski, Lischner, & Albert 1999; Keinan 2002 Valenzuela et al. 2010, 2015; Chen & Young 
2018)

oCreates an illusion of control and raises the willingness to take
risks (Kramer & Block 2008; Hernandez et al. 2008; Subbotski 2014; Chinchanachokchai et al. 2017; 
Valenzuela et al. 2015).



User CharacteristicsModel
Individualism/ 
Collectivism

User Acceptance 
of product/ 

service/app with 
new technolgy

• Specific Scenario 
• Demographics
• Prior Familiarity with Technology
• Perceived Realism of Scenario
• Category Usage 
• Acquiescence
• Language Proficiency
• Rival explanations (different by 

study) 

H1

Belief in Magic 

Need for Control

H2

Preference for 
product/service/app 
with high controlability

H4

H5

Magical 
PrimeH3

Perceived 
Controlability of 

product/service/app 
with new technology

Controls
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Method
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Empirical Studies
o5 quantitative experimental studies in US, Canada, and India 

oadditional smaller pilot and qualitative studies (including Austria) 

omulticultural samples within countries or cross-cultural sampling

o>2,500 respondents and >15,000 observations

oRespondents evaluating scenarios with innovative services using AI or 
Blockchain (as black-box technologies) 

oFully-autonomous vs. semi-autonomous versions

oalso comparing to AR or 3D (as open-box technologies)

oStandard scales, extensive quality measures and checks

oVarious control measures and test of rival explanations

oMultilevel Modelling with Random Intercepts
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AI Scenarios
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Results
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Test of 
Model, 
Study 1

n=451 students, 7,216 
observations
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Test of 
Model, 
Study 1

25

n=451 Studierende, 
7.216 Beobachtungen



Dimensions of Belief in Supernatural Forces

n=451 
χ2=128.138, df=51, CFI=.971, TLI=.963, 
RMSEA=.058, 90% CI .046<RMSEA<.071



Study 1: High Individualism reduces Acceptance of Fully-
Autonomous AI (but not of semi-autonomous AI)
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Study 1: Belief in Magic increases Acceptance of Fully 
Autonomous AI (but not of Semi-Autonomous AI)
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Study 3: Only 8% of individualistic consumers 
would use pure P2P Blockchain App to book hotel
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Study 5: US consumers more skeptical towards 
Black-Box Technologies than Indian Consumers
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Discussion & Outlook
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oUsers with more individualistic and rational world views are less likely
to buy „the pig in a poke“, i.e. to try out black-box technologies. 

oThis creates stronger barriers to the adoption of black-box technologies
in Western countries (e.g., USA, Canada, Western Europe) than in 
Non-Western countries (e.g., India, China, Korea). 

oWithin Western countries: 
• Highly individualistic consumers are particularly hard to win over for black-box 

technologies. 
• Users holding supernatural beliefs can be interested in black-box technologies

with corresponding narratives and analogies.

Conclusions
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o Design products, services, applications using black-box technoolgies

with

• a maximum of transparency and explainability

• mechanical controls, buttons to abort/stop, codes to approve/override

etc. 

• user support and customer/patient/citizen services for information

and assistance with user mistakes and technology failures

o Communicate the benefits of new technology with pluralistic narratives, 

including non-scientific ones which fit the mode of reasoning of your

audiences.

Practical Implications
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Dont´s 

Focus on one or two major target 
audiences

Start communicating after technical 
development is completed

Focus exclusively on a scientific 
narrative 

Top-Down Monologue on your own 
channels as the technical authority

Communicate with your target 
audiences on your own

Rely on informal feedback

Tentative Dos and Don´ts in Maximizing Societal 
(and Commercial) Impact of Black-Box Innovations 

Dos

Identify a multitude of potential target audiences, including
different user segments, societal stakeholders and niches

Investigate needs and barriers of target users from get-go to 
continuously identify and adapt applications

Use story-telling with a plurality of narratives tailored to the 
world views of different target users and stakeholders

Dialogue among equals to engage multiple audiences on 
multiple social platforms and forums

Identify trusted partners per community which can help you 
get the word out to multiple communities 

Continuously measure audience response and social metrics
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oExpand research to other technologies (e.g., nano-, biotech)

oWork with prototypes with varying degrees of control for the user

oTest different narratives in various sub-segments of society

oMultilingual cross-cultural Social Media Analytics / Mining.

o Field Experiments with Content Marketing and Social-Media 
Marketing

Future Research
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Thank you for your attention and 
comments

Andreas.Strebinger@uni-graz.at




