1. Implicit (Unconscious) vs. Explicit Motivators

Implicit (unconscious) motivators are enduring preferences and affective needs that operate below conscious
awareness 7'L85-L93 . For example, researchers define implicit motives as “enduring, nonconscious needs
that influence what the person thinks about, feels, and does” 7'L85-L93 . They drive spontaneous pursuits
of incentives aligned with deep-seated goals (e.g. power, affiliation) even when individuals cannot articulate
those motives. Implicit motives are often measured indirectly (e.g. projective tests) because people are not

introspectively aware of them.

By contrast, explicit (conscious) incentives or motivations are those people recognize and report. These
include formal rewards or punishments (salary bonuses, vouchers, token systems) and self-declared goals.
Explicit incentives influence behavior through deliberative, reflective processes. For example, in self-
determination theory, external rewards (a hallmark of explicit motivation) can undermine or support intrinsic

motives depending on framing 14'L313-L322

The key distinction: explicit incentives are “ready accessible, verbally stated motivations” that engage
System 2 (analytic thought) 67'L179-L187 7'L90-L93 , whereas implicit motives and cues recruit
fast, automatic processes (System 1) 67'L179-L187 . Understanding this difference is crucial: incentives

might bypass conscious reasoning entirely, shaping habits, automatic responses, or identity-driven choices.

2. Theoretical Background

Behavioral Economics and Motivation

Behavioral economics emphasizes that people often deviate from rational-choice predictions due to cognitive

biases and emotional factors. For incentives, several principles apply:



 Present bias: People overweight immediate rewards over delayed benefits. Offering instant incentives can
thus motivate behaviors (e.g. exercise) that individuals cognitively value but habitually postpone

87'L201-L209

« Loss aversion: The pain of losing an expected reward can be leveraged (e.g. deposit contracts) more
effectively than equivalent gains 877L209-L214 . People “work harder to avoid losing a small financial

deposit than to win an equal reward” 87L209-L214

« Anticipated regret: Structures like lotteries exploit fear of missing out (“What if I had won?”), nudging
participation 87'L207-L214 .Indeed, lottery-based schemes often harness regret aversion to boost

engagement.

« Fairness and social preferences: Even monetary incentives can be judged in social context (fair splits,
reciprocity). For example, people may decline a reward if they believe their altruistic contribution is being
unfairly commoditized 92'L366-L374 .Behavioral economics predicts such crowding-out of moral

motives.

In short, incentives interact with heuristics: a token or default in the environment can disproportionately sway
choices (as in nudge theory 78'L39-L47 78'L82-L90 ). Nudge theory holds that subtle “choice
architecture” changes (placement, framing, defaults) can predictably influence behavior without forbidding
options 78'L39-L47 78'L82-L90 .For example, automatically enrolling users (default opt-in) or
highlighting that “most users do X” leverages social norms to trigger unconscious imitation 78'L53-L62

787L82-L90

Dual-Process Models

Dual-process theories (e.g. Kahneman’s System 1 vs. System 2) argue that human decision-making has two
modes: a fast, automatic, unconscious system (System 1) and a slower, deliberative, conscious system (System
2) 67'L179-L187 .Incentives can engage either system. A large, salient reward cue might capture
conscious attention, whereas a subtle cue (color, logo) may subconsciously prime motivation. Reyna and
Brainerd summarize: “intuitive thinking is quick, automatic, and unconscious; analytical thinking is slow,
controlled, and conscious” 67'L179-L187 .Implicit incentives (e.g. brief reward primes) feed System 1

directly, boosting effort without conscious deliberation 24'L723-L730

Habit Formation and Operant Learning



Habit formation models (from psychology and neuroscience) posit that repeated reward-based behaviors
become automated. Initially goal-directed actions, when reinforced, can become cues-triggered habits that
persist without conscious intent. In a notable study, short-term financial incentives for children to eat
fruits/vegetables not only doubled consumption during the program, but raised intake by 21-44% two
months after incentives ended 707L313-L319 . This suggests that operant learning (“behavior followed by

reward”) built new habits.

Operant conditioning theory explicitly treats incentives as reinforcements: “an incentive is a stimulus
presented contingent on performance of a specified behavior for the purposes of increasing the frequency of
the behavior” 877L188-L197 . Positive reinforcement (giving rewards) and negative reinforcement
(removing aversive factors) both strengthen habits. Reward schedules (ratio vs. interval) further modulate
learning pace 87'L188-L197 .Behavioral economics often couples this with cognitive insights (like

framing or lotteries) to “nudge” habit adoption.

Social Identity and Group Norms

Social identity theory holds that people derive part of their self-concept from group memberships. When a
behavior is tied to a valued identity or group norm, incentives can have outsized unconscious effects. For
example, recognition by one’s community (e.g. status badges) can motivate participation to “uphold the group’s
values.” The Wikipedia experiment (Gallus 2016) exemplifies this: a purely symbolic award (publicly displayed
on one’s profile) significantly increased editor retention, likely by enhancing recipients’ identification with the

Wikipedia community 46'L71-L79

People also care about reputation; public acknowledgments act as social rewards. In blood donation, publicly
awarding “medals” had a larger effect on donation frequency than anonymous rewards 92'L.388-L397 .In
essence, social incentives tap into unconscious desires for belonging and esteem: if volunteering or voting is
framed as normative or identity-affirming (e.g. “Be a GoodSAM hero”), participation can rise even without

material reward.

Nudge Theory

Nudge theory (Thaler & Sunstein 2008) formalizes the idea of steering choices via subconscious cues. Key

principles (from  78%L39-L47 787L82-L90 ):



« Choice architecture: how options are presented can change behavior. E.g. defaulting users into a program

or ordering choices by popularity.

+ Subtle cues: placement (eye-level items), reminders, or loss-framed messages influence choices.
Importantly, a nudge “alters behavior in a predictable way without forbidding any options or significantly

changing incentives” 78'L82-L90

+ Feedback and defaults: timely prompts, defaults to beneficial options, and comparisons to peers (social

proof) are effective nudges 78'L.129-L.139 787L149-L.159

Nudges often work through System 1 (e.g. habit triggers) and exploit cognitive shortcuts (e.g. status quo bias).
Empirical studies show nudges can increase organ donation, retirement savings, energy conservation, etc.,
often by just a few percent. While nudges per se are beyond our exact focus on explicit “incentives,” they share

the mechanism of altering unconscious motivation by changing context rather than payoff structures.

3. Empirical Evidence: Incentives & Unconscious Behavior

Below we compile key findings from experiments and meta-analyses, highlighting contexts, incentive types,

and outcomes indicative of unconscious or implicit effects.

+ Lab Experiments (Subliminal Reward Cues): In cognitive tasks, both consciously and unconsciously
perceived monetary rewards can boost effort. Zedelius et al. (2012) presented high vs. low-value money
cues supraliminally (300ms) or subliminally (17ms) while subjects performed a working-memory task.
High-value cues led to faster responses and higher accuracy even when the cue was unconscious. Notably,
subjects worked harder for high rewards despite being consciously told those rewards were unattainable -
an “unconscious reward pursuit” 24'L723-L730 . The unconscious primes triggered effort via the
reward network, but without strategic adjustment (thus less efficient than conscious rewards). This shows
that reward signals can be processed outside awareness to drive performance. Similar findings appear in
neuroscience (e.g. rewards increase dopaminergic activity even if not consciously registered) 24'L723-

L730

+ Volunteering & Donations: A classic field RCT by Lacetera et al. (2012) at the American Red Cross offered
randomly assigned blood donors gift cards ($0, $5, $10, $15). Incentives doubled donation probability:
from 0.53% (no incentive) to 1.33% (with $15) 36'L119-L127 . Crucially, donors did not explicitly



endorse the incentives as motivators, but their behavior changed in aggregate. However, donors merely
shifted donation timing and location: 31-45% of the increase at targeted drives was offset by reduced
donations elsewhere 36%L123-1.129 , and after incentives were removed, donations reverted to
baseline (no long-term crowding out). This demonstrates that even small extrinsic incentives can engage
people who might think “I donate anyway,” affecting habits unconsciously (e.g. “I'll donate now since it’s
convenient”). Notably, gift-card recipients reported similar motivation sources as controls, suggesting

implicit channels.

Conversely, Mellstrom & Johannesson (2008) found a crowding-out effect: among Swedish college students,
offering a cash payment ($7) to cover a health test reduced blood donation by ~50% in women 92%L366-
L374 .Women were less willing to donate when money was offered. This reflects an intrinsic motive
(altruism) being undermined by introducing a market frame. This gender-specific effect suggests women

donors had stronger internal motivations that were disrupted by explicit payment.

+ Voting and Civic Engagement: LaRaja et al. (2022) ran a lottery-based incentive for a campus election.
Over 6,000 students were emailed: some got encouragement only, others a chance to win Amazon gift
cards (1x$50, 2x$25) if they voted. The lottery increased turnout significantly: a 6.47 percentage-point
rise (CI 4.2-8.7) versus encouragement-only, a ~30% relative boost 43'L578-L582 . First-generation
(low-SES) students showed an especially large effect. Importantly, voting here is typically seen as a pro-
social action, but even though students might not consciously desire a gift card, the chance of winning
induced more to vote. This suggests an extrinsic incentive engaged people via emotional expectation (akin

to anticipated regret), an effect not fully captured by conscious deliberation.

+ Online Collaboration (Status Incentives): Gallus (2016) conducted a natural field experiment on German
Wikipedia. New contributors were randomly given a symbolic award (a public badge) on their profile, or no
award. Over the next year (four quarters), awardees were much more likely to continue editing than
controls. The abstract reports that “awards have a sizeable effect on newcomer retention, which persists
over the four quarters following the intervention” 46'L71-L79 .The award had no monetary value—its
effect likely came from enhanced community identity or social recognition (both mostly unconscious
motives). This shows non-monetary, identity-based incentives can have strong lasting effects on volunteer

retention.

« Habit Formation (Children’s Diet): In a large field study, Loewenstein, Price & Volpp (2016) gave
elementary-school children small incentives (stickers or snacks) for eating fruits/vegetables at lunch for 3-

5 weeks. Baseline intake was ~39%. Incentives doubled uptake during the program. Crucially, after



incentives stopped, consumption did not return to 39%: it remained 21-44% higher (depending on
treatment length) 70%L313-L319 . This persistence indicates that the short-term extrinsic rewards
formed new habits. The children likely did not later consciously say “I eat fruits because I was rewarded,”

but the behavior had become more automatic.

 Volunteerism Meta-Analyses: A 2025 meta-analysis of financial incentives in parenting programs (Hodson
et al.) pooled RCTs (N~ thousands) and found that offering cash significantly improved engagement.
Parents in incentive arms were more likely to agree to participate (OR=1.40; 95% CI 1.20-1.65) and to
complete a threshold of sessions (OR=2.51; CI 1.42-4.48) 86'L336-L342 . This indicates that even
controlling for individual differences, the mere promise of money affected parent behavior. Given
parenting skills training is a public good, participants likely vary in internal motivation; incentives here
activated additional parents who otherwise wouldn’t engage (implicitly overcoming procrastination or

ambivalence).

+ Health Incentives: A systematic review of exercise RCTs found that material incentives consistently
increased physical activity while in place  87'L163-L172 .However, evidence on lasting change was
mixed. In general, operant conditioning theory (cited in  87'L188-L197 ) underlies these programs:
money or prizes contingent on exercising boost short-term activity (unconscious reinforcement), but once
removed, behavior often returns toward baseline. This aligns with animal learning: sustained

reinforcement is usually needed for permanent habit change.

+ Emergency Response (GoodSAM app): In out-of-hospital cardiac arrest, rapid bystander response is
critical. The GoodSAM system alerts nearby trained volunteers via smartphone/NFC when an arrest is
reported. Smith et al. (2021) matched ambulance records (N=5,200 cases) to GoodSAM alerts. They found
survival to discharge was ~9.6% in London and 7.2% in East Midlands, but when a volunteer accepted the
alert (1.3-5.4% of cases), adjusted survival odds roughly tripled (OR=3.15) 60'L199-L205 . Also, pre-
EMS CPR rates were far higher with an alerted responder (=68% vs 52% baseline 637L1-L8 ). These
results show that activating latent volunteer resources via a cue (the app alert) led to lifesaving action. The
volunteers’ decision to accept the alert was likely driven by altruistic impulse and social duty (triggered by
the notification). In effect, the technology provided an instantaneous situational cue that leveraged

unconscious readiness to help.

These studies span domains (charity, politics, health, online work) and designs (lab, RCT, natural experiment,
meta-analysis). Common threads: small or symbolic incentives often have measurable effects on collective

behavior, even when individuals report that intrinsic motives drive them. The actual effect sizes vary (see



Table below): from a few percentage points (lottery voting) to doubling participation (kids’ eating, donations).

Many effects were statistically significant with confidence, indicating robust unconscious motivators at play.

4. Datasets & Observational Evidence

Several large-scale datasets and naturalistic studies provide additional evidence:

« Wikipedia Edit Logs: Wikipedia’s publicly available edit history (millions of edits, thousands of users)
allows natural experiments. Gallus’s study above is one example. Researchers can analyze editor retention,
edit counts, etc., before/after policy changes. One could, for instance, mine time series data to see the

impact of introducing badges or edit wars on engagement.

« Blood Donation Registers: Blood services often maintain donation logs by time and location. Lacetera’s
ARC study used ~100,000 donation drive opportunities (N=98,278 individuals) to measure incentive
effects. Similarly, the GoodSAM study utilized ambulance call registries matched with volunteer alert logs

607L192-L200 . These public health datasets enable quasi-experimental analyses of

volunteer/incentive programs.

+ Election and Survey Records: Turnout data (voter files, poll records) provide population-level metrics. The
student lottery study collected thousands of email invitations and measured actual votes (a natural field
experiment). Government records of cash lotteries (e.g. post-2020-vote lotteries in Ohio, DC) could yield
similar analyses. Additionally, large survey panels track response rates under different incentive offers (as

in the PLOS One study of donation incentives 58'L186-L194 ).

« Citizen Science and App Logs: Projects like Zooniverse or crisis-alert apps log user participation and
response. For example, emergency-responder apps (e.g. PulsePoint, GoodSAM) have data on alert
acceptance and response times 607L199-L205 .Smartphone-based interventions often record precise
timestamps, enabling analysis of response latency to incentives (e.g. how fast bystanders respond to a

narrated emergency vs. no alert).

+ Corporate/Program Records: In organizational settings (e.g. employee surveys, volunteer programs),
incentives (like bonuses or contests) have been rolled out over time. Data from HR or CRM systems can

serve for time-series analysis or difference-in-differences (if, e.g., one branch of a company starts a contest



while others do not). These private datasets (though not always public) provide real-world validation of

incentive designs.

In all cases, outcomes of interest include participation rates (signups, donations, survey completions),

retention/continuance (e.g. return volunteers, sustained behavior change), response latency (time to act on

requests or alerts), and bystander engagement (willingness to help or contribute). Example metrics: percent

turnout, average contributions, mean response time to alerts, session attendance, and emergency survival

rates.

5. Statistical Methods & Confounders

Detecting unconscious incentive effects relies on rigorous causal inference methods. Common approaches:

« Randomized Controlled Trials (RCTs): Gold standard. By randomly assigning incentives (e.g. who gets a
gift card), RCTs eliminate selection bias. Lab studies (like [24]) and field experiments (e.g. blood drives,
campus election) use RCTs to infer causation. Even if participants “know” about the incentive, we attribute
behavior differences to it, not other factors. RCTs can include covert incentives or control groups unaware

of the manipulation to isolate unconscious routes.

Difference-in-Differences (DiD): Quasi-experimental technique comparing changes over time between a
“treatment” group (affected by an incentive change) and a control group. For example, if one region
introduces a volunteer stipend and another doesn’t, we can compare pre-post differences. The DiD
estimator attributes differences to the intervention under the parallel-trends assumption. As summarized
in health policy contexts: “The DD method compares changes over time in a group unaffected by the
policy to changes over time in a group affected by it, and attributes the ‘difference-in-differences’ to the
effect” 94'L184-L193 . Careful matching or weighting (propensity scores) can control for baseline

differences 9471.184-1.193

Instrumental Variables (IV): Used when incentives are nonrandom but correlated with an exogenous factor.
For instance, using assignment lottery numbers, weather variation, or policy eligibility thresholds as
instruments for receiving an incentive. A valid instrument affects the likelihood of treatment (getting the

incentive) but not outcomes except through treatment. This method helps address unobserved



confounders. (E.g. in voting studies, random assignment of emails or prize drawings serves as an

instrument for participating).

+ Regression Discontinuity (RD): Applicable if incentives kick in at a cutoff (e.g. age = 18, income threshold,
or score on a quiz). By comparing individuals just above and below the cutoff, RD yields causal estimates
with minimal assumptions. For example, if a token reward is given only if volunteer hours exceed X, one

could examine those around X.

« Interrupted Time Series (ITS): For observational settings without controls, one can track outcomes before
and after an incentive policy launch, looking for abrupt changes. Combined with control time series or
seasonal adjustments, ITS can suggest causal impact (e.g. monthly donation counts before/after a prize

drive).

+ Mediation Analysis: To test how incentives work, researchers may measure intermediate variables (e.g.
intrinsic motivation surveys, social identity scales) and use mediation models. If the incentive’s effect on
behavior diminishes when controlling for an attitudinal measure, that measure is a potential mediator. (For
instance, one could test if increased volunteering from a token reward operates by raising perceived social
identity or anticipated guilt.) Though not always applied, mediation analysis can untangle whether

changes are direct (e.g. “I wanted the $10”) or indirect (“I felt proud of my group”).

Common Confounders

+ Self-selection and Motivation Bias: Individuals who opt into programs or attend drives may differ in
unobserved ways (higher baseline altruism). Even RCTs can’t eliminate differences if, say, a lottery requires

signing up. Quasi-experiments must therefore adjust for covariates or use matched controls.

« Substitution and Spillover: Incentives for one context may cannibalize other contexts. Lacetera et al. found
that about 31-45% of the uptick in incentivized donation drives was offset by fewer donations elsewhere
35%L123-L130 . This “spatial substitution” shows participants shifting rather than adding effort,
confounding net impact. Researchers must track behavior comprehensively (all donation sites) to avoid

overestimating net effect.

« Demand Effects and Hawthorne Bias: Participants might change behavior simply because they know an
experiment is happening, rather than due to the incentive per se. Blinding or deception (e.g. covert reward
cues) helps isolate unconscious effects, but in field settings this is hard. Comparing to unrelated control

tasks can identify such biases.



+ Temporal Trends: Underlying trends (e.g. seasonal peaks in volunteering, election cycles) can confound
before/after comparisons. Methods like DiD or I'TS assume these are common to treatment and control,

but analysts must always test for violation of that assumption.

« Heterogeneous Treatment Effects: Incentives may affect subgroups differently (as in Mellstrom: men vs
women) 92%L371-L374 or those with different motivations. Subgroup analysis can reveal if an

average null effect masks strong positive/negative effects on certain groups.

« Measurement Error: Unintended dropout or missing data (e.g. volunteers who stop reporting) can bias
results if correlated with treatment. Ensuring high follow-up rates or using intent-to-treat analyses

mitigates this.

By combining rigorous design with robustness checks, researchers can credibly estimate even subtle
unconscious effects. For instance, the blood donation experiments randomized location and incentive, and
checked net supply (including substitution) 92'L371-L374 36"L123-L130 .The voting lottery had a
placebo “encouragement only” group for comparison. Such methodological care is essential to isolate true

incentive-induced motivation changes.

6. Representative Studies (Comparison Table)
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7. Implications for Platform Design

Combine incentives with intrinsic motives. The evidence suggests small explicit rewards or recognition
often amplify desired behaviors, but should be aligned with users’ values. For example, issuing a symbolic
token or badge (like Gallus’s Wikipedia award 46'L71-L79 ) can strengthen community identity and
long-term retention. A crypto-voting token could similarly confer status or unlocking of privileges, tapping
social identity (choose a token design that evokes belonging or mission). At the same time, avoid
overemphasizing cash equivalents, since studies show pure money can undermine prosocial drive 92'L.366-
L374 .Instead, consider matching token gains to altruistic goals (e.g. “token contributes to charity fund” as

in the survey incentive study 58'L186-L194 ) to engage unconscious altruism.

Proximity and social cues. People respond strongly to cues about their social context. Emphasize local
networks and social proof: if neighbors sign up or a friend vouches, users feel an implicit nudge to join in.
For instance, a display like “50% of people in your area have already responded” would leverage social norms.

Similarly, the volunteer dilemma literature suggests that smaller, clearly defined groups promote personal



responsibility 55'L99-L107 .In practice, proximity-weighted incentive (rewarding or recognizing

contributions within tight-knit subcommunities) could boost engagement beyond global schemes.

Volunteer activation (NFC triggers). The GoodSAM results imply that seamlessly alerting nearby volunteers
to emergencies dramatically raises response and survival 607L199-L205 . For an NFC emergency feature,
ensure low friction: one tap should notify others, maximizing the chance volunteers (even unconsciously
predisposed) jump in. Logging alerts and responses is crucial: track response rate, time to assist, and
outcomes (e.g. “volunteer reached incident in X minutes”). Aim for metrics like the GoodSAM acceptance rate

(currently ~1-5%) to improve; even a 1-2% gain in acceptance could yield statistically significant lives saved

(given OR~3 for survival 60'L199-L205 ).

Volunteer quotas and compulsory elements. Policies like Australia’s “1 in 10 must volunteer” reflect societal
leverage of external obligation. If incorporating quotas, frame them as civic pacts or lotteries (“everyone
commits to X hours, and top contributors get recognition”). Monitor both compliance rate and user sentiment:

forced incentives can produce compliance but also resentment (the studies suggest crowding-out if perceived

as coercive 927L366-L.374 ).

Metrics and MDE (Minimum Detectable Effects). To evaluate your incentives, track metrics such as
participation rate (fraction of invited users who engage), retention (active over time), response latency (time
from alert to action), and volunteer events per user. Choose baseline and target values informed by the
literature: e.g. student election turnout was ~18% baseline 43"L578-L582 , doubled under lottery. If your
baseline participation is, say, 10%, aiming for a 20-30% relative boost (to 12-13%) is realistic given similar
studies. With thousands of users, a 5-10 percentage-point absolute change is often detectable (80% power) —
for example, an N~2000 and a baseline 20% can detect ~+5pp change. Also use A/B tests: randomize incentive

features to assess causal impact directly.

Balancing incentives and identity. Practical design should combine extrinsic and intrinsic channels. E.g,, tie
tokens to community reputation (proximity-weighted voting could give users a small token that also signals
trustworthiness). Use nudges like timely reminders (“Your neighbor [X] just contributed - join them!”) which
leverage cognitive cues. Plan for long-term tracking: incentive effects often decay, so consider staggered or
escalating rewards (a known strategy in habit studies 70'L313-L319 ). Finally, be mindful of

heterogeneity: segment by user type (e.g. new vs veteran users) since motivations differ.



8. Suggested Visualizations

» Mermaid-style Causal Pathway: A flowchart showing “Incentive = (unconscious motives) = Behavior”
could clarify mechanisms. For example, a diagram linking Token— Status recognition— Increased

participation_, Proximity reminder— Normative pressure —Response_, etc.

+ Timeline of Key Studies: A time-ordered infographic plotting major findings (Titmuss 1970s altruism
debate = Mellstrom 2008 payment crowd-out —* Lacetera 2012 donation incentive = Gallus 2016

symbol awards = LaRaja 2022 lottery). Annotate with effect sizes.

+ Effect-Size Forest Plot: From the studies above or relevant meta-analyses, a chart comparing effect
magnitudes (with confidence bars) for various incentives (e.g., donation rate increase, turnout lift, retention

percentage). This highlights distribution and variability of impacts.

+ Bar/Line Charts of Metrics: Show example metrics (e.g. turnout rates, donation probabilities) with and

without incentives (from [36], [43], [70]).

« Simulation of Platform Data: If possible, embed a mock-up of data from your platform (histogram of

response times, or before/after incentive install). These emphasize what to track.

Each visualization should link back to original sources. For example, a forest plot could cite meta-analytic
effect sizes from 86'L336-L342 70%L313-L319 .Figures should have clear legends referencing data.
No copyrighted images are used here; diagram code (Mermaid) can be created from concepts. The aim is to
translate numerical findings into intuitive graphics (flow of incentives through unconscious channels,

timeline, etc.).

Sources: All points above draw on peer-reviewed studies and systematic reviews. Citations indicate primary
data or authoritative synthesis (e.g. PMC/NIH, journals). Where platform-relevant data is lacking, we rely on
analogies from similar fields (e.g. GoodSAM for emergency response, Wikipedia for online volunteering, lab

studies for cognitive effects). The referenced studies are in English and published in reputable outlets.



