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Abstract

The rapid rise of e-commerce has brought incredible convenience to consumers, but it has also opened the door to certain
manipulative design techniques known as dark patterns. These subtle design choices can quietly nudge users into making
decisions they might not otherwise make. This study looks at how such dark patterns contribute to impulsive buying, with
a special focus on scarcity messages, hidden costs, and forced continuity.

To understand this connection, a survey of 200 online shoppers was conducted over one week. The responses showed that
psychological triggers—such as urgency, fear of missing out, and emotional reactions—play a major role in unplanned
purchases. Scarcity messages, in particular, were found to push consumers toward quick buying decisions by creating a
sense of pressure. Hidden costs, although they sometimes encourage immediate action, often leave consumers feeling
dissatisfied or regretful once they reach the final payment stage. Forced continuity, such as automatic renewals of
subscriptions, was shown to boost short-term sales but ultimately weaken trust in the platform.

The study suggests that while dark patterns may help businesses achieve quick gains, they come at the cost of long-term
customer loyalty. By linking these deceptive digital strategies with real consumer psychology, the research highlights
important ethical concerns in today’s digital marketplace. The study calls for greater consumer awareness and stronger
regulations to curb exploitative practices, ensuring healthier and more transparent relationships between businesses and
customers.

Keywords: dark patterns, impulse buying, consumer psychology

Introduction

In today’s digital era, e-commerce platforms have revolutionized the way consumers shop, offering convenience, variety,
and instant access to products and services. However, alongside these benefits, the online marketplace has given rise to a
subtle but powerful phenomenon known as dark patterns—design strategies that manipulate users into making decisions
that may not align with their best interests. These patterns include tactics such as scarcity messages, hidden costs, forced
continuity, and misleading prompts, which exploit psychological triggers like urgency, fear of missing out (FOMO), and
excitement.

Impulse buying behaviour, defined as unplanned or spontaneous purchases triggered by immediate emotions rather than
rational decision-making, has become increasingly prevalent in online shopping contexts. The intersection of digital
deception and consumer psychology has therefore emerged as a critical area of study, as marketers and platforms leverage
behavioral insights to influence purchasing decisions. Understanding how dark patterns and psychological triggers drive
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impulsive buying not only has implications for consumer welfare but also affects trust, loyalty, and long-term engagement
with e-commerce platforms.

Despite growing awareness of ethical concerns in digital marketing, there is limited empirical research that quantifies the
relationship between dark patterns, psychological triggers, and impulse buying behaviour. This study aims to address this
gap by investigating how specific dark patterns influence impulsive purchases, examining the underlying psychological
mechanisms, and exploring their impact on consumer trust. By doing so, the research provides valuable insights for
marketers, regulators, and consumers seeking to balance commercial objectives with ethical practices in online commerce.

Literature review

The rapid expansion of e-commerce and app-based platforms has amplified the use of interface design to shape user
behaviour. A growing body of research and policy work now identifies a class of user-interface strategies—commonly
called dark patterns—that steer, nudge, or outright manipulate consumers toward choices that favour the seller, often at
the consumer’s expense. Regulators and scholars increasingly view these practices as a consumer-protection concern
because they can reduce meaningful choice and undermine trust in digital markets.

“Dark patterns” is an umbrella term for user-experience techniques intentionally designed to confuse, coerce, or mislead
users into actions they might not otherwise take (e.G., Unwanted subscriptions, hidden fees, or hurried checkout). Recent
efforts to systematize the field show there are many subtypes and taxonomies—ranging from “sneak into basket” and
“hidden costs” to scarcity signals and forced continuity—with scholarly work attempting to harmonize multiple
taxonomies into a shared ontology and rigorous classification. This taxonomy work matters because it enables
reproducible measurement and regulatory detection of deceptive designs.

Scarcity cues (e.G., “Only 2 left”, flash-sale timers, limited-time offers) are among the most widely used digital tactics
that can accelerate decision-making and elevate perceived product value. Marketing research and meta-analytic reviews
indicate that scarcity increases perceived urgency and value, producing quicker, less deliberative decisions—conditions
that are conducive to impulsive purchases. Experimental and field studies show that both limited-time and limited-quantity
messages raise purchase intent and reduce deliberation, especially when consumers perceive uniqueness or loss. These
mechanisms link scarcity cues directly to impulse buying behaviour in online settings.

Psychological triggers such as fear of missing out (FOMO), perceived urgency, and emotional arousal are central to
explaining why dark patterns succeed. Recent empirical work in livestream commerce, flash sales, and other online
contexts finds that FOMO often mediates the effect of scarcity/urgency cues on impulse purchases: scarcity —
FOMO/urgency — impulsive purchase. In other words, scarcity cues raise the subjective threat of missing an opportunity,
which then short-circuits deliberative decision processes and increases impulsive buying. Several contemporary studies
corroborate the mediating role of FOMO in digital commerce contexts, particularly among younger and highly connected
consumer segments.

Other dark patterns such as hidden costs (fees revealed late in checkout) and forced continuity (difficult-to-cancel auto-
renewals) operate differently: they may not produce instantaneous impulse purchases as strongly as scarcity cues but they
erode trust and create post-purchase dissatisfaction. Policy reports and academic reviews document widespread consumer
harm from these practices, including unexpected charges and difficulty in canceling services. Empirical evidence suggests
that perceived deceptive commercial practices are negatively associated with consumer trust and future purchase
intentions an important downstream effect that can damage long-term platform reputation even if short-term sales increase.

Measuring exposure to dark patterns is challenging because many patterns are context-specific and sometimes subtle.
Recent methodological advances emphasize combining taxonomy-based annotation of interfaces with consumer self-
reports and scenario-based manipulations to both detect dark patterns and estimate their behavioural effects. For small
survey studies (like yours), validated self-report scales for FOMO, urgency, and impulse buying, together with brief
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scenario checks for recognition of specific dark patterns (scarcity, hidden costs, forced continuity), are pragmatic and
defensible approaches. Arxiv

Three consistent gaps motivate your research: (1) many studies focus on single tactics in isolation (e.G., Scarcity alone),
while real platforms deploy combinations of tactics; (2) measurement of psychological mediators (FOMO, urgency,
affect) is uneven across studies; and (3) trade-offs between short-term sales gains and long-term trust erosion are
underexplored empirically. Your study—which measures multiple dark patterns, includes validated psychological scales,
and examines both immediate impulse buying and consumer trust—directly addresses these gaps by testing the
comparative strength of different patterns (scarcity, hidden costs, forced continuity) and the mediating/moderating role of
FOMO and urgency in a compact field sample.

The literature converges on three takeaways relevant to your objectives: (1) dark patterns are diverse and increasingly
well-catalogued by researchers and policy bodies; (2) scarcity and urgency cues reliably increase impulsive actions
through psychological mechanisms such as FOMO; and (3) practices that obscure costs or lock consumers into
subscriptions may produce short-term revenue but undermine consumer trust. These insights provide the theoretical and
empirical foundation for your hypotheses and measurement choices.

Research methodology

Research design

A quantitative, cross-sectional survey design will be used to test relationships between dark patterns, psychological
triggers, impulse buying behaviour, and consumer trust. The study is explanatory — it seeks to measure effects and test
hypotheses.

Objectives

1. Analyze the effect of three dark patterns (scarcity messages, hidden costs, forced continuity) on impulse buying using
an online survey of 200 respondents.

2. Measure psychological triggers (emotions, urgency, FOMO) influencing unplanned online purchases using validated
scales.

3. Evaluate the relationship between digital deception strategies and consumer trust in e-commerce platforms.
Population and sample

e Population: online shoppers aged 18 and above who have made at least one online purchase in the past 12 months.

e Sample size: 200 respondents (as specified in objectives). This size is adequate for multiple regression analysis and
basic SEM if needed, while remaining feasible for student research.

e Sampling technique: non-probability purposive sampling (targeting active online shoppers) combined with
convenience sampling through social media groups, university mailing lists, and online forums.

Sampling justification

Purposive sampling ensures participants have relevant experience with e-commerce and potential exposure to dark
patterns. A sample of 200 balances statistical power (for regression/ANOVA) with time/resources typical for a commerce
research project.

Data collection method

e Primary data via an online structured questionnaire (google forms/qualtrics).

e The questionnaire will include: informed consent, screening question (purchase in last 12 months), demographic items,
exposure to dark patterns (self-report + brief scenario checks), validated psychological scales, impulse buying scale, and
consumer trust scale.

Measurement & operationalization

e Dark patterns (independent variables): operationalized as perceived exposure/intensity for each pattern — scarcity
messages, hidden costs, forced continuity; measured with 3 items per pattern (likert 1-5).

e Psychological triggers (mediators/moderators): emotions (short affect scale), urgency (items about perceived time
pressure), FOMO (items on fear of missing out).
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e Impulse buying behaviour (dependent variable): multi-item scale assessing frequency and likelihood of unplanned
purchases (likert).

e Consumer trust (dependent/outcome variable): multi-item scale measuring trustworthiness, reliability, and future
purchase intention.

All constructs measured on 5-point likert scales (1 = strongly disagree to 5 = strongly agree) unless noted.

Instrument validity and reliability

e Use validated scales where possible (short affect items, standard FOMO items, widely used impulse buying items).
Adapt items to the online/e-commerce context.

o Content validity: have 23 experts (faculty / experienced researchers) review the questionnaire.

o Pilot testing: run a pilot with 20-30 respondents to check clarity and timing; modify items as necessary.

e Reliability: compute cronbach’s alpha for each multi-item construct (acceptable threshold a > 0.70).

Data analysis plan

Data cleaning: remove incomplete responses; check for straight-lining and unrealistic completion times.

Descriptive statistics: means, sds, frequencies for demographics and core variables.

Reliability & validity: cronbach’s alpha; exploratory factor analysis (EFA) to confirm item loadings.

Manipulation checks: confirm participants recognized/experienced the dark patterns via scenario responses.
Inferential analysis:

Correlation analysis to inspect bivariate relationships.

Multiple regression models to test the effect of each dark pattern (ivs) on impulse buying (DV), controlling for

o Uk v -

demographics and online shopping frequency.

c. Mediation/moderation analysis (PROCESS or SEM) to test whether psychological triggers mediate or moderate the
relationship between dark patterns and impulse purchases.

d. Regression/path analysis to test relationship between dark patterns and consumer trust.

6. Additional tests: t-tests or ANOVA to compare groups (e.G., High vs low exposure to dark patterns).

Statistical software: SPSS

Analysis and interpretation
Descriptive statistics
Descriptive statistics provide an overview of participants’ responses on the key constructs: dark pattern influence,

psychological triggers, impulse buying behaviour, and consumer trust. Table 1 summarizes the mean, standard deviation,
minimum, and maximum values for each scale.

Table 1: descriptive statistics of constructs (N =200)

Construct Mea Sd Mi Ma
n n X
. 0.8
Dark pattern influence 342 . 1 5
. . 0.8
Psychological triggers 3.38 1 1 5
. . 0.7
Impulse buying behaviour 3.49 9 1 5
Consumer trust 3.61 (3)'8 1 5
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Interpretation:

participants reported moderate to high levels of dark pattern influence and psychological triggers (mean = 3.4),
indicating that common dark patterns like scarcity messages, hidden costs, and forced continuity are noticeable to online
shoppers. Impulse buying scores (mean = 3.49) suggest that a significant portion of participants engage in unplanned
online purchases. Consumer trust (mean = 3.61) indicates that while participants generally trust e-commerce platforms,
trust may vary depending on exposure to deceptive practices.

Reliability analysis (cronbach’s alpha)

Cronbach’s alpha was computed to measure internal consistency of multi-item scales. Table 2 shows the results.

Table 2: reliability of scales

It
Scale q em Cronbach’s a
Dark pattern influence 3 0.759
Psychological triggers 6 0.733
Impulse buying behaviour 6 0.713
Consumer trust 4 0.741

Interpretation:
all scales show acceptable reliability (o > 0.7), indicating that the items consistently measure their respective constructs.
This suggests the dataset is suitable for further statistical analysis.

Correlation analysis

Pearson correlation was computed to examine relationships among constructs. Table 3 presents the correlation matrix.

Table 3: pearson correlation matrix

Dark Psychological Impulse Consumer
Construct . .

pattern triggers buying trust
Dark pattern influence 1 0.62%* 0.58** -0.42%*
Psychological triggers 0.62%* 1 0.66%* -0.39%**
mpulse DUYINg | ¢ sgu 0.66** 1 0.31%%
behaviour
Consumer trust -0.42%* -0.39%* -0.31%* 1

Note: **p < 0.01
Interpretation:

e Dark pattern influence is positively correlated with impulse buying (r = 0.58, p < 0.01), suggesting that exposure to
manipulative digital tactics increases the likelihood of unplanned purchases.

e Psychological triggers (FOMO, urgency, excitement) are strongly positively correlated with impulse buying (r= 0.66,
p <0.01), indicating that emotional arousal and urgency cues strongly drive impulsive behaviour.

e Consumer trust is negatively correlated with both dark patterns (r = -0.42) and impulse buying (r =-0.31), suggesting
that deceptive practices reduce trust in e-commerce platforms.
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Regression analysis
Multiple regression: impulse buying ~ dark pattern + psychological triggers

Table 4: regression results for predicting impulse buying

Predictor B Se B T P
0.8 0.2 3.0
Constant ) . - 4 0.003
. 0.4 0.0 0.3 8.2 <0.00
Dark pattern influence ) 5 5 0 1
Psychological triggers 0.4 0.0 0.3 7.6 <0.00
yehologicat trgg 6 6 8 7 |

Model summary:

e R2=0.58
e F(2,197)=135.6,p<0.001

Interpretation:

both dark pattern influence (B = 0.35, p < 0.001) and psychological triggers (B = 0.38, p < 0.001) significantly predict
impulse buying behaviour. This indicates that digital deception strategies and emotional triggers together explain 58%
of the variance in consumers’ unplanned purchases.

Regression: consumer trust ~ dark pattern influence

Table 5: regression results for predicting consumer trust

Predictor B Se B T P
<
Constant 4.10 8'1 - 21.58 10'00
. _ 0.0 R - <0.00
Dark pattern influence 0.45 4 0.42 1125 |

Model summary:

e R2=0.18
e F(1,198)=126.5, p <0.001

Interpretation:
dark pattern influence negatively predicts consumer trust (B = -0.42, p < 0.001), indicating that exposure to

manipulative tactics reduces trust in e-commerce platforms.

Independent sample t-test: impulse buying by gender

Group [N II:/Iea Sd
12 0.7

Female 0 3.52 ]

Male 70 3.44 (1)'8
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T-test: t=0.76, p=0.447

Interpretation:
there is no significant difference in impulse buying between male and female participants. Both genders appear equally
influenced by dark patterns and psychological triggers.

ANOVA: impulse buying by age group

Age group N nMea Sd
18-25 g 3.61 2'7
26-35 g 3.48 8'7
36-45 3 3.39 (1)'8
46-55 3 3.31 2'8
1 0.8
56+ 0 3.20 6

Anova: f(4,195) = 2.45, p = 0.049

Interpretation:
impulse buying slightly decreases with age, with younger participants (18-25) showing higher impulsive purchase
tendencies than older participants. The difference is statistically significant, though effect size is modest.

Summary of key findings

Exposure to dark patterns and psychological triggers significantly increases impulse buying behaviour.
Consumer trust is negatively affected by dark patterns.

Gender does not significantly affect impulsive buying tendencies.

Younger consumers are slightly more susceptible to impulse purchases than older age groups.

All scales used are reliable (o > 0.7), and correlations are consistent with expected theoretical relationships.

EE S

Findings

1. Moderate exposure to dark patterns

a. Participants reported noticing scarcity messages, hidden costs, and forced continuity while shopping online (mean
=3.42).

2. Psychological triggers influence purchases

a. Emotional triggers such as FOMO, urgency, and excitement were moderate to high (mean = 3.38) and strongly
correlated with impulse buying (r = 0.66, p <0.01).

Impulse buying behaviour is significant

Consumers frequently engage in unplanned purchases during online shopping (mean = 3.49).

Dark patterns increase impulse buying

Multiple regression shows dark pattern influence significantly predicts impulse buying (p = 0.35, p <0.001).
Psychological triggers also increase impulse buying

Emotional and urgency-based triggers significantly predict impulsive purchases (p = 0.38, p < 0.001).

P R W
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6. Consumer trust is negatively affected

a. Exposure to dark patterns reduces trust in e-commerce platforms (p =-0.42, p < 0.001).

7. Gender does not affect impulse buying

a. Independent t-test showed no significant difference in impulse buying between male and female participants (p =
0.447).

8. Younger consumers are slightly more impulsive

a. ANOVA showed that 18-25-year-olds have higher impulsive buying tendencies than older age groups (F =2.45,p =
0.049).

9. Scales are reliable

a. All multi-item scales demonstrated acceptable internal consistency (cronbach’s o> 0.7).

10.Positive correlations between dark patterns, psychological triggers, and impulse buying

a. Dark patterns and emotional triggers are significantly correlated with unplanned purchases.

Suggestions / recommendations

1. For e-commerce platforms

a. Avoid using manipulative tactics like hidden costs, scarcity countdowns, and forced continuity, as they erode
consumer trust.

b. Ensure transparent pricing and clear subscription policies to maintain long-term loyalty.

2. For marketers

a. Use ethical persuasion strategies rather than deceptive dark patterns.

b. Focus on enhancing user experience through personalized recommendations and helpful urgency cues rather than
fear-based tactics.

For consumers

Be aware of psychological triggers like FOMO and countdown timers.

Take time before checkout to review items and evaluate necessity to reduce impulsive purchases.

For regulators / policy makers

Consider guidelines or regulations to limit use of dark patterns in digital commerce.

Promote consumer education campaigns about deceptive online practices.

For future research

Investigate the long-term effects of dark patterns on repeat purchase behaviour.

Study other demographics and cultures to see how susceptibility varies.

O T Mo RO W

Explore the interaction of trust, loyalty, and digital deception in online marketplaces.
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