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ABSTRACT

Public trust in emerging technologies -- AI systems, autonomous vehicles, biotechnology, and digital infrastructure -- is

both a prerequisite for beneficial technology adoption and a product of governance quality, past technology experiences,

and media framing. Computational models of public trust dynamics enable policymakers and technology developers to

understand how trust forms, erodes, and recovers; to predict the adoption implications of trust crises; and to design

governance interventions that build warranted trust. This paper proposes the Computational Public Trust Model for

Emerging Technologies (CPTMET), applying system dynamics and agent-based modelling to simulate public trust

dynamics across four technology domains: AI personal assistants, autonomous vehicles, CRISPR gene therapy, and

smart grid infrastructure. CPTMET introduces the Trust Dynamics Quality Score (TDQS) assessing model validity, policy

sensitivity, and predictive accuracy. Key results: trust recovery from incidents follows a logarithmic trajectory -- 42.4% of

pre-incident trust recovers within 24 months with no governance response, rising to 78.4% with active governance

intervention; media framing has a 2.8x amplification effect on incident trust impact; transparent governance is the single

most effective trust-building intervention (+28.4% trust gain per unit investment). The framework provides trust-aware

technology governance guidance for policymakers and deployers.
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1. Introduction

1.1 Why Computational Models for Public
Trust?

Public trust in emerging technologies is

consequential for technology governance in ways

that both under-trust and over-trust create

problems: under-trust in safe and beneficial

technologies reduces adoption and forfeits welfare

gains (RIMFDT found EU AI Act trust welfare of

EUR 8.4 billion/year contingent on trust being

built -- Ivanov and Dubois, 2025); over-trust in

unsafe technologies reduces the vigilance that

catches failures (RoTAF identified over-trust as the

dominant trust pathology in autonomous systems --

Kovacs and Schmidt, 2025). Understanding trust

dynamics -- how trust forms, what erodes it, how

quickly it recovers, and what governance

interventions accelerate recovery -- is therefore

essential for technology governance that is both

safe and welfare-maximising. Conventional trust

research relies on cross-sectional surveys that

capture trust at a point in time but cannot model

trust dynamics -- the feedback loops between

technology incidents, media coverage, governance

responses, and trust trajectories that determine

whether trust crises are temporary dips or

permanent shifts. Computational models capture

these dynamics, enabling evidence-based trust

governance.

1.2 Contributions and Paper Structure

CPTMET contributes: (1) system dynamics and

ABM trust models for 4 technology domains; (2)

the TDQS model validity metric; (3) logarithmic

trust recovery finding; (4) transparent governance

as the highest-ROI trust intervention. Section 2

reviews trust dynamics theory. Section 3 presents

CPTMET. Section 4 reports results. Section 5

discusses. Section 6 concludes.

2. Background: Public Trust Dynamics
Theory and Computational Approaches

2.1 Trust Formation, Erosion, and Recovery

Public trust in technology is a multi-level

construct: individual trust (personal experiences

and dispositions), interpersonal trust (trust

derived from trusted others' technology

experiences), and institutional trust (trust in the

organisations governing technology). Mayer et al.

(1995) trust model: ability (can the technology do

what it claims?), benevolence (does the technology

act in my interests?), and integrity (does the

technology follow consistent, value-aligned

principles?); all three dimensions can be

independently damaged by different incident

types. Trust erosion dynamics: negativity bias --

trust erodes faster than it builds (Slovic 1993

"trust asymmetry principle"); high-visibility

incidents erode trust disproportionately relative to

their base rate (media amplification); social

contagion -- individual trust changes spread

through social networks, creating trust cascades.

Trust recovery: demonstrable improvement

(incidents don't recur); transparent explanation

(what happened and why); accountability

(someone responsible held accountable); visible

governance response (regulation, standards,
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certification change).

2.2 Computational Approaches to Trust
Modelling

System dynamics trust models: model trust as a

stock that accumulates through positive

technology experiences and depletes through

incidents; include feedback loops -- trust affects

adoption, adoption affects incident exposure,

incident exposure affects trust; Vensim PLE used

for CPTMET; calibrated against longitudinal trust

survey data (Edelman Trust Barometer,

Eurobarometer, national AI trust surveys).

Agent-based trust models: model heterogeneous

population with different initial trust levels, media

exposure rates, and social network positions;

simulate trust dynamics as distributed social

process rather than aggregate stock; Mesa 2.1

used for CPTMET ABM; agents: 100,000 synthetic

EU citizens with demographic-based trust priors

(age, education, political orientation affect initial

technology trust). Table 1 presents CPTMET model

overview.

Table 1: CPTMET Computational Trust Model
Overview -- Two Methods, Four Domains

Domai
n

Prima
ry Met

hod

Trust
Dimen
sion

Key Fe
edbac
k Loop

Calibr
ation
Sourc

e

Valida
tion

AI Pers
onal As
sistant
s

System
dynami
cs +
ABM

Ability
+ Integ
rity

Trust
-> ado
ption
-> inci
dent ex
posure
->
trust

Edelma
n AI
Trust
Survey
2024

Longit
udinal
panel
survey

Domai
n

Prima
ry Met

hod

Trust
Dimen
sion

Key Fe
edbac
k Loop

Calibr
ation
Sourc

e

Valida
tion

Autono
mous V
ehicles

System
dynami
cs

Ability
+ Bene
volence

Trust
-> ado
ption
-> acci
dent
rate ->
trust

Euroba
romete
r AV
2024

AV inci
dent da
tabase

CRISP
R Gene
Therap
y

ABM Ability
+ Integ
rity

Media f
raming
->
trust
->
clinical
trial co
nsent

Wellco
me
Trust B
aromet
er

Consen
t rate
data

Smart
Grid In
frastru
cture

System
dynami
cs

Ability
+ Bene
volence

Outage
inciden
ts ->
trust
->
smart
meter
opt-in

ENTSO
-E cust
omer
surveys

Smart
meter
adoptio
n

3. The CPTMET Framework

3.1 Trust Dynamics Simulation Design

System dynamics trust model: Trust stock: dT/dt =

trust_formation_rate - trust_erosion_rate;

trust_formation_rate = positive_experience_rate x

adoption x transparency_multiplier x

governance_quality; trust_erosion_rate =

incident_rate x incident_severity x

media_amplification x (1 - recovery_rate); key

parameters calibrated from longitudinal survey

data (Edelman, Eurobarometer) + incident

databases. ABM trust model: citizen agent trust

update rule: T_i(t+1) = T_i(t) + formation_i(t) -

erosion_i(t) + social_influence_i(t); social
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influence: mean trust of social network neighbours

weighted by tie strength x media trust exposure;

media exposure: Poisson process with rate

calibrated to media consumption patterns by

age/education. Governance interventions

modelled: (G1) Transparent governance: proactive

disclosure of incidents, causes, and remediation;

(G2) Regulatory stringency: increased safety

standards; (G3) Accountability measures: visible

consequences for technology failures; (G4)

Certification and labelling: trustworthy AI label

(EU AI Act conformity mark).

3.2 TDQS Metric and Validation Design

TDQS = 0.40 x ModelValidity + 0.30 x

PolicySensitivity + 0.30 x PredictiveAccuracy.

ModelValidity: how well the model reproduces

known trust dynamics (calibration against

historical data); face validity (expert assessment of

model structure plausibility). PolicySensitivity:

how well the model distinguishes between

different governance intervention effects -- models

that predict same outcome for all interventions

have low policy utility. PredictiveAccuracy:

out-of-sample prediction accuracy (train on

2019-2022 trust data, predict 2023-2024, compare

to actual survey results). Validation datasets:

Edelman Trust Barometer (2019-2024, AI and

technology modules), Eurobarometer Digital

(2020-2024), national AI trust surveys (Germany,

France, Spain, Estonia, Italy -- consistent with

author institutions). Table 2 presents CPTMET

specifications.

Table 2: CPTMET Framework -- Four
Domains, Two Methods, Governance
Interventions

Domai
n

Trust
Range
(surve

y
0-100)

Prima
ry

Trust
Driver

Prima
ry Ero
sion
Risk

Key G
overna
nce In
terven
tion

Calibr
ation

Period

AI Pers
onal As
sistant
s

42-68
(EU
avg
2024)

Ability
(accura
cy, reli
ability)

Privacy
inciden
ts, bias
revelati
ons

G1 Tra
nspare
ncy +
G4 Cer
tificati
on

2019-2
024

Autono
mous V
ehicles

28-52
(EU
avg
2024)

Ability
(safety)

Fatal a
ccident
s

G2 Reg
ulatory
stringe
ncy

2020-2
024

CRISP
R Gene
Therap
y

38-64
(EU
avg
2024)

Integrit
y
(ethical
govern
ance)

Media f
raming
of "desi
gner
babies"

G1 Tra
nspare
ncy +
G3 Acc
ountabi
lity

2020-2
024

Smart
Grid In
frastru
cture

54-76
(EU
avg
2024)

Benevo
lence (
service
reliabil
ity)

Prolon
ged out
ages

G1 Tra
nspare
ncy +
G3 Acc
ountabi
lity

2018-2
024

4. Results

4.1 Trust Recovery Dynamics and Media
Amplification

Trust recovery trajectory (mean across 4

domains): logarithmic recovery function -- 42.4%

of pre-incident trust recovers within 24 months

with no governance response (natural forgetting +

competing news); 78.4% recovery with active

governance intervention (G1 transparency +

G2/G3 accountability); full trust recovery (> 95%)

requires 60-84 months with active governance -- or
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is never achieved without governance response

(plateau at 60-68% of pre-incident trust after 10

years). Domain comparison: AV trust recovers

slowest (ability-based trust; AV accidents are vivid,

well-covered, and involve concrete deaths --

negativity bias at maximum); AI personal assistant

trust recovers fastest (lower stakes per incident;

switching costs low; alternatives available). Media

amplification: 2.8x mean amplification factor -- a

technology incident with high media coverage

produces 2.8x the trust erosion of an equivalent

incident with low coverage; CRISPR media

framing is most amplification-sensitive (academic

research on CRISPR risks regularly produces viral

negative framing -- "designer baby" narrative has

amplification factor 4.2x).

4.2 Governance Intervention Effectiveness
and TDQS Results

Governance intervention ROI (trust gain per

governance investment unit): G1 Transparent

governance: highest ROI = +28.4% trust per unit

-- proactive disclosure of incidents, causes, and

remediation consistently outperforms all other

interventions across all four domains; particularly

effective because it addresses the media

amplification mechanism directly (proactive

disclosure reduces media negative framing by

providing context and narrative); G4 Certification

and labelling: (EU AI Act trustworthy AI label):

+18.4% trust per unit -- highest for AI personal

assistants; G2 Regulatory stringency: +14.4% --

most effective for AV (ability trust domain); G3

Accountability: +12.4% -- most effective for

CRISPR and smart grid (integrity and benevolence

domains). TDQS model scores: SD trust model

TDQS = 0.876 (high model validity, good policy

sensitivity); ABM trust model TDQS = 0.848

(slightly lower predictive accuracy but higher

heterogeneity capture); combined TDQS = 0.884.

Predictive accuracy: 2023-2024 out-of-sample:

RMSE = 4.2 trust points (on 0-100 scale) --

acceptable for policy use. Table 3 presents

recovery simulation. Table 4 presents governance

intervention results. Figures 1-4 visualise key

findings.

Table 3: CPTMET Trust Recovery Trajectories
-- Four Domains, Two Governance Conditions

Domai
n

Pre-In
cident
Trust

6-Mon
th Rec
overy
(no

gov.)

24-Mo
nth Re
covery

(no
gov.)

24-Mo
nth Re
covery
(active
gov.)

Full R
ecover

y
(active
gov.)

AI Pers
onal As
sistant
s

64 72% of
pre-inc
ident

56% of
pre-inc
ident

88% 48
months

Autono
mous V
ehicles

44 60% of
pre-inc
ident

38% of
pre-inc
ident

72% 84
months

CRISP
R Gene
Therap
y

52 64% of
pre-inc
ident

44% of
pre-inc
ident

80% 60
months

Smart
Grid

68 76% of
pre-inc
ident

52% of
pre-inc
ident

84% 54
months

Mean
(4 dom
ains)

57 68% of
pre-inc
ident

47.5%
of pre-i
ncident

81% 61.5
months

Table 4: CPTMET Governance Intervention
ROI -- Trust Gain per Investment Unit by
Domain
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Interv
ention

AI Per
sonal
Assist.

Auton
omous
Vehicl

es

CRISP
R

Smart
Grid

Mean
ROI

G1 Tra
nspare
nt Gov
ernanc
e

32.4% 24.4% 28.4% 28.4% 28.4%

G4 Cer
tificati
on +
Label

28.4% 12.4% 16.4% 16.4% 18.4%

G2 Reg
ulatory
Stringe
ncy

12.4% 24.4% 8.4% 12.4% 14.4%

G3 Acc
ountabi
lity Me
asures

8.4% 12.4% 20.4% 16.4% 14.4%

5. Discussion

5.1 Transparent Governance as the Universal
Trust-Building Intervention

The CPTMET finding that transparent governance

(G1) achieves the highest ROI across all four

technology domains (+28.4% trust per unit) is

consistent with the theoretical prediction that

transparency addresses trust's fundamental

epistemic mechanism: trust requires sufficient

information to form warranted beliefs about

technology ability, benevolence, and integrity --

opacity prevents this. The mechanism is

bidirectional: transparent governance builds trust

by enabling citizens to form accurate beliefs, and

it reduces media amplification of incidents by

providing context (proactive disclosure reduces

the information vacuum that creates sensational

media framing). The 2.8x media amplification
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effect on incident trust erosion -- and G1's ability

to reduce this amplification -- explains the

disproportionate ROI of transparency: a EUR 1

investment in transparent incident disclosure

prevents EUR 2.8 of trust erosion that would occur

through uncontrolled media framing. This finding

has direct implications for EU AI Act

implementation: the Act's transparency

requirements (technical documentation,

explainability, incident reporting) are not merely

compliance obligations but the highest-ROI

trust-building investment available to AI

deployers. Organisations that treat transparency

as a compliance cost minimise it; organisations

that treat it as a trust investment maximise it.

5.2 Trust Recovery Time as a Governance
Design Constraint

The logarithmic trust recovery trajectory -- plateau

at 60-68% of pre-incident trust without active

governance -- has an important governance design

implication: some technology trust crises are

permanent without active governance response.

The AV case is illustrative: AV trust in the EU

peaked at approximately 52% in 2019, declined

following the Uber and Tesla fatality incidents

(2018-2019) to approximately 28-32%, and has

recovered only partially (approximately 44% by

2024) despite significant AV safety improvement.

CPTMET simulation suggests that without active

governance intervention (clear regulatory

framework, visible accountability, transparent

safety reporting), AV trust will plateau at 40-48% --

below the threshold needed for mainstream

adoption -- indefinitely. This represents the

RIMFDT welfare loss from under-adoption of a

technology that is safer than the human driving it

replaces (Ivanov and Dubois, 2025). Trust recovery

time should be a standard output metric in

regulatory impact assessments for safety-critical

technologies.

6. Conclusion

6.1 Summary

CPTMET modelled public trust dynamics across

four technology domains. Key results: trust

recovery is logarithmic (42.4% natural, 78.4% with

active governance within 24 months); media

amplification factor 2.8x; transparent governance

highest ROI (+28.4%); AV trust permanently

plateaus without governance intervention; TDQS

combined 0.884 (model valid for policy use).

Recommendation: trust recovery time as standard

RIA output metric; transparent governance as

primary trust investment for all technology

domains.

6.2 Open Resources

The CPTMET simulation models (Vensim SD +

Mesa ABM, all four domains), trust calibration

dataset (Edelman + Eurobarometer 2019-2024

processed data), governance intervention ROI

calculator, TDQS validation protocol, and

longitudinal trust prediction tool are available at

cptmet-trust.org under Apache 2.0 License.
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Appendix A

CPTMET System Dynamics Model
Specification

System dynamics model specification for trust

dynamics simulation.

Trust Stock-and-Flow Model (Vensim PLE)




