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Abstract
Plant-based defaults are among the most promising tools for reducing meat consumption at catered events, but the practitioners who implement them must choose a concrete form: which option is pre-selected, how opting out works, and what message, if any, accompanies the default. These design choices have not been compared head-to-head. We will conduct a five-arm randomized experiment (N = 3,750 US adults on Prolific) in which participants imagine a catered event and choose between a tofu bánh mì and a chicken bánh mì under one of five presentations: a neutral menu, a pre-selected plant-based option, a pre-checked opt-out checkbox, and a pre-selected option accompanied by either an inclusivity or an environmental message. Our two families of hypotheses concern uptake (each format must increase plant-based selection over control by a pre-registered minimum: 10 to 30 percentage points depending on arm) and reactance (dissatisfaction with the chosen meal must fall below pre-registered ceilings agreed upon with our practice partner, Greener by Default). [RESULTS TO BE FILLED IN AT STAGE 2.] Our findings will directly inform the sign-up forms that institutional food-service clients use to serve millions of meals. [TO BE FILLED IN: final implications sentence.]
Introduction
Global consumption of meat and animal products carries large environmental, health, and animal welfare externalities (Poore and Nemecek 2018; Willett et al. 2019), and interventions that try to persuade individuals to change their diets have produced small effects on average (Green et al. 2026). In response, researchers and advocates have increasingly turned to the “microenvironments” in which food is chosen, restructuring menus, portions, and presentation rather than minds (Bianchi et al. 2018; Hope et al. 2026). Among these strategies, plant-based defaults, where the plant-based meal is what you get unless you ask otherwise, have shown some of the largest effects in the field: vegetarian defaults at catered lunches and university events have raised plant-based uptake by dozens of percentage points (Hansen et al. 2021; Boronowsky et al. 2022; Andersson and Nelander 2021; Ginn and Sparkman 2024; Meier et al. 2022). This is consistent with a broader literature in which defaults are among the most reliable tools in the choice architecture toolkit (Johnson and Goldstein 2003; Jachimowicz et al. 2019; Thaler and Sunstein 2008), though estimates of nudge effectiveness in general are contested (Mertens et al. 2022; Maier et al. 2022).
For the practitioners who actually implement plant-based defaults, however, “use a default” is incomplete advice, because a default is not a singular thing. A catering sign-up form must take a concrete shape, and its designers face choices on at least two dimensions. The first is mechanics: is the plant-based meal pre-selected among visible alternatives, or is opting out a separate action, like unchecking a box? Greener by Default (GBD), a nonprofit that advises institutional food-service clients on plant-forward catering (Pollicino et al. 2024; Chang et al. 2023), has cycled through several of these formats in practice, from disclosure statements to opt-out checkboxes to pre-checked boxes, guided by intuition and client feedback rather than experimental evidence. [TO BE FILLED IN: 1-2 sentences on GBD’s scale and client base, from Ken.] To our knowledge, no study has compared these formats head-to-head while holding the meal itself constant.
The second dimension is accompaniment. The classic nudge operates silently, altering choice architecture without engaging deliberation (Thaler and Sunstein 2008), but real-world defaults increasingly arrive bundled with a stated reason, a hybrid form that behavioral public policy now theorizes as “nudge+”: a nudge delivered with an element of reflection blended in or made proximate (Banerjee and John 2024). The evidence on these hybrids is promising. In a large online experiment on meal orders, a green default preceded by a reflective pledge outperformed every other intervention tested, and defaults paired with a transparent information disclosure did no worse than silent defaults (Banerjee et al. 2023b). Our framed arms are justified defaults in this spirit: the pre-selection is disclosed and explained at the moment of choice. Whether a justification adds uptake beyond a bare default, and which justification travels best, are open questions. Environmental framings are common but implicitly judge the diner who wants meat; inclusivity framings present the plant-based default as the meal that accommodates the most people. Preliminary evidence from the University of Exeter’s DefaultVeg program favors the latter: 84% of participants agreed with inclusivity-framed vegetarian catering versus 72% for environmental framing [NATALIA: confirm final numbers and sign off before this appears in print; citation to be added when the abstract is public].
The countervailing force is reactance, and it binds twice. It binds psychologically: prompts that feel prescriptive can backfire (Brehm 1966). In a recent preregistered experiment, an action-planning prompt reduced willingness to cut meat consumption, an effect that ran through psychological reactance (Graça et al. 2026), and in another, nudging people who had just pledged to eat sustainably provoked short-term backfire among precisely the already-motivated (Banerjee et al. 2023a). And it binds practically: a default that maximizes plant-based selections but generates complaints will not survive contact with a client’s inbox. Yet the outcomes implementers weigh most heavily are the ones the literature reports least; a recent scoping review of institutional dining interventions found that diner experience, the acceptability indicator foodservice stakeholders rank as most important, is among the least frequently reported (Chang et al. 2026). We therefore treat reactance as a co-primary outcome rather than an afterthought, and we pre-register explicit dissatisfaction ceilings, set in consultation with GBD, that a format must stay under to be recommended for practice. This decision standard mirrors how the evidence will actually be used: GBD will recommend the format that produces the largest uptake gain among those that diners tolerate.
We will test five presentations of the same choice, a tofu bánh mì versus a chicken bánh mì at a hypothetical catered event, in a five-arm randomized experiment on Prolific (N = 3,750). Against a control menu with neither option pre-selected, two arms vary the mechanics of the default, a pre-selected plant-based option (T1) and a pre-checked opt-out checkbox (T2), and two arms vary its accompaniment, pairing T1’s format with an inclusivity message (T3) or an environmental message (T4). The design thus spans the space between the classic silent nudge (T1, T2) and the justified, nudge+-style default (T3, T4), with uptake and reactance as co-primary outcomes. Our hypotheses, detailed below, specify minimum uptake gains (10 to 30 percentage points, by arm) and maximum dissatisfaction rates (20% to 30%, by arm). An online hypothetical-choice design is the right first step: it randomizes cleanly, costs little, and hypothetical food choices have replicated canonical patterns from real-world settings (Hope et al. 2026). A field experiment with GBD clients is the intended follow-up if the survey identifies a clear winner. [TO BE FILLED IN: closing paragraph positioning the contribution for Behavioural Public Policy.]
Method
Design
The study will be a five-arm, between-subjects randomized experiment. All participants will imagine attending an event with a free catered lunch and will choose between two meals, identical across arms except for presentation: a Tofu Bánh Mì and a Chicken Bánh Mì, each listed with the same supporting ingredients (baguette, pickled daikon, carrots, cucumber, jalapeño, cilantro, sriracha sauce). The arms are:
	Arm
	Presentation

	Control
	Both options shown; neither pre-selected

	T1
	Both options shown; Tofu Bánh Mì pre-selected

	T2
	Single pre-checked checkbox for the Tofu Bánh Mì; unchecking it yields the Chicken Bánh Mì

	T3
	Tofu Bánh Mì pre-selected, with inclusivity message

	T4
	Tofu Bánh Mì pre-selected, with environmental message


T3 and T4 build on T1’s response format (two visible options, tofu pre-selected), not T2’s single checkbox; the framing message is the only difference between T1 and each framed arm. The T3 message reads: “We have found this to be the most inclusive option that meets the most diners’ needs, including religious groups and people with allergies.” The T4 message reads: “We have found this to be the most sustainable option, with significantly lower greenhouse gas emissions than meat-based meals.”
Participants
We will recruit 3,750 US adults (750 per arm) via Prolific, compensated $0.90 for a survey lasting approximately 1–2 minutes. [TO BE FILLED IN: Prolific screening criteria beyond US residence and English fluency, if any; data collection window.] [TO BE FILLED IN: Stanford IRB approval or exemption status, protocol number, and date.] All participants will provide informed consent. The study will be pre-registered at [TO BE FILLED IN: OSF / AsPredicted link]; this document constitutes the Stage 1 protocol.
Procedure
Participants will complete, in order: (1) consent; (2) pre-treatment items (age, gender, education, state of residence, and an optional free-text item on dietary restrictions or allergies); (3) an instructed-response attention check (“Please select ‘strongly disagree’”); (4) random assignment to one of the five arms, followed by the scenario prompt (“We now ask you to imagine that you’re going to an event with a free, catered lunch. The caterers want to know how many of each meal they should provide”) and the meal choice; and (5) endline items: a manipulation check (which meal they ordered), satisfaction with the chosen meal, satisfaction with the available choices, satisfaction with how the choices were presented, a descriptive-norms estimate (what percentage of participants they believe chose the same meal), and an open comment box. Randomization will be executed by the survey platform’s randomizer, from which condition assignment is recorded directly.
Measures
Our primary behavioral outcome is chose_veg: an indicator for selecting the Tofu Bánh Mì, coalesced across the per-arm choice items. In T2, an unchecked box is a chicken choice, not a missing response. Our primary reactance outcome is dissat_chosen: an indicator for rating satisfaction with the chosen meal in the bottom two boxes (“somewhat” or “extremely” dissatisfied) of a five-point scale. Secondary outcomes are the parallel dissatisfaction indicators for available choices and presentation, the manipulation check, and the descriptive-norms estimate. The dietary free-text item will be regex-coded into categories (vegan, vegetarian, allergy-only, etc.) for exploratory description only. A full codebook mapping each analysis variable to its survey item accompanies the analysis code.
Sample size and power
With approximately 712 analytic participants per arm (after ~5% attention-check exclusions) and alpha = .01 two-tailed, and assuming 20% plant-based uptake in control, we will have 96.4% power to detect T1’s 10 percentage point threshold, and effectively 100% power for the 20 and 30 point thresholds of T2, T3, and T4. For H2, simulation gives 93% power to conclude that dissatisfaction falls below the 20% ceiling when the true rate is 15% (T1, T3, T4), and 100% power for T2’s 30% ceiling when the true rate is 22%. [TO BE FILLED IN: brief justification of the 20% baseline uptake assumption, from GBD client data.]
Hypotheses and analysis plan
H1 (uptake). Each treatment will increase plant-based selection relative to control by at least a pre-registered minimum: 10 percentage points for T1, 20 for T2, and 30 for T3 and T4. Each arm is evaluated independently: H1 is supported for an arm if its OLS coefficient is significant at p < .01 and meets or exceeds its threshold. These thresholds are the smallest effects we would consider meaningful evidence of each format’s success, set in consultation with GBD. [TO BE FILLED IN: one sentence on how the specific thresholds were chosen.]
H2 (reactance). The defaults will not generate unacceptable dissatisfaction. For each treatment arm, H2 is supported if the dissatisfaction rate on the chosen-meal item and the upper bound of its 95% Wilson confidence interval both fall below the arm’s ceiling: 20% for T1, T3, and T4; 30% for T2. Control has no registered ceiling and is reported descriptively. As an exploratory expectation, we anticipate reactance ordered Control < T1 < T3/T4 < T2, and within the framed arms, environmental (T4) ≥ inclusivity (T3).
We will estimate H1 with linear probability models with HC2 robust standard errors (Gomila 2021; Blair et al. 2024), control as the reference category, unadjusted as the primary specification and covariate-adjusted (age, gender, education) as a pre-specified robustness check. H2 uses Wilson confidence intervals for the per-arm dissatisfaction proportions. Alpha = .01 throughout; treatment effects are accordingly reported with 99% confidence intervals, while H2 uses 95% Wilson intervals because the registered ceiling criterion is defined on the 95% upper bound. The sole exclusion is failure of the attention check, applied before any analysis. Secondary and exploratory analyses (cross-condition contrasts, descriptive norms, dietary-identity coding, heterogeneous treatment effects by age, gender, and education) are specified in the accompanying pre-analysis plan and will be labeled as exploratory wherever reported. For any issue this plan does not address, we will follow standard operating procedures for experimental analysis (Lin et al. 2016). All analyses will be conducted in R (R Core Team 2026) and rendered with R Markdown (Xie et al. 2018); the full pipeline has been executed end-to-end on simulated data (below), so the code that produces every number in this paper exists and runs before any data are collected.
Design table
	Question
	Hypothesis
	Sampling plan
	Analysis plan
	Interpretation given outcomes

	Does each default format raise plant-based uptake enough to matter for practice?
	H1: uptake gains ≥ 10 pp (T1), 20 pp (T2), 30 pp (T3, T4) at p < .01
	750/arm on Prolific; ~712/arm analytic; 96%+ power at each threshold
	LPM, HC2 SEs, control reference, unadjusted primary
	Pass: format recommended to GBD clients (pending H2). Fail with significant positive effect: format works but below practical threshold. Null: format not recommended

	Do the formats stay under acceptable dissatisfaction?
	H2: dissatisfaction < 20% (T1, T3, T4) or < 30% (T2), point estimate and Wilson upper bound
	Same sample
	Wilson 95% CIs on per-arm dissatisfaction proportions
	Pass: format tolerable. Fail: format not recommended regardless of uptake

	Does framing add uptake beyond a bare default?
	Exploratory (T3/T4 vs. T1 contrasts)
	Same sample
	Cross-condition LPM contrasts
	Informs whether messages are worth the added implementation cost


Results
Note (Stage 1). Every number in this section is generated from simulated data in which the true effects sit modestly above the pre-registered thresholds (scripts-and-functions/simulate-data.R). The section is written as final prose so that, at Stage 2, replacing the simulation with the real data regenerates the paper; the words will then be revised to match whatever the numbers say.
Sample and balance
Of 3,750 recruited participants, 180 (4.8%) failed the attention check, leaving 3,570 for analysis (711 to 717 per arm). Randomization produced balanced groups: mean age ranged from 37.3 to 38.6 years across arms, and mean education from 3.88 to 3.96 on the six-point scale. [TO BE FILLED IN: full balance table in supplement.]
H1: Plant-based uptake
Each treatment increases plant-based selection relative to control by at least its pre-registered minimum: 10 pp (T1), 20 pp (T2), 30 pp (T3 and T4), at p < .01.
Every default format cleared its uptake threshold (Table 1; Figure 1). In the control menu, 19.6% of participants selected the tofu bánh mì. Pre-selecting it (T1) raised uptake to 31.8%, a gain of 12.2 pp (99% CI: [6.3, 18.1]; p < .001) against the 10-point threshold. The opt-out checkbox (T2) raised uptake to 44.5%, a gain of 24.9 pp (99% CI: [18.8, 31.0]; p < .001) against the 20-point threshold. The framed defaults produced the largest gains: 54.7% of participants kept the plant-based meal under the inclusivity message (T3; 35.1 pp (99% CI: [29.0, 41.3]; p < .001)) and 52.5% under the environmental message (T4; 32.9 pp (99% CI: [26.8, 39.1]; p < .001)), each against a 30-point threshold.
These estimates are robust to covariate adjustment: adding age, gender, and education moved no treatment coefficient by more than 0.32 pp.
Table 1. Plant-based uptake by arm vs. pre-registered thresholds (LPM, HC2 SEs, control reference; control uptake = 19.6%).
	Arm
	Uptake
	Estimate (pp)
	99% CI
	p
	Threshold (pp)
	Supported

	T1
	31.8%
	12.2
	[6.3, 18.1]
	< .001
	10
	Yes

	T2
	44.5%
	24.9
	[18.8, 31.0]
	< .001
	20
	Yes

	T3
	54.7%
	35.1
	[29.0, 41.3]
	< .001
	30
	Yes

	T4
	52.5%
	32.9
	[26.8, 39.1]
	< .001
	30
	Yes


Figure 1. Plant-based uptake by arm, against each arm’s pre-registered minimum.
[image: /Users/setgree/Library/CloudStorage/Dropbox/research/GBD-default-optimization/results/GBD-defaults-registered-report_files/0337764d15290f6ab98d31e6ecccdb0a100c3fdb.png]
Note. Points are the share of each arm choosing the tofu bánh mì, with 95% Wilson CIs. The vertical tick on each treatment row marks that arm’s pre-registered minimum (control uptake plus its threshold); the dashed line is control uptake. An arm supports H1 when its point sits significantly to the right of its tick.
H2: Reactance
The default manipulations do not generate unacceptable dissatisfaction: for each treatment arm, the dissatisfaction rate on the chosen-meal item and the upper bound of its 95% Wilson CI both fall below the arm’s ceiling (20% for T1, T3, T4; 30% for T2).
No format breached its dissatisfaction ceiling (Table 2; Figure 2). Dissatisfaction with the chosen meal was highest under the opt-out checkbox, at 19.9% (95% Wilson CI: [17.1%, 22.9%]), below its 30% ceiling. The pre-selected arms all stayed below their 20% ceilings: 12.1% (95% Wilson CI: [9.9%, 14.7%]) for the bare default (T1), 13.4% (95% Wilson CI: [11.1%, 16.1%]) with the inclusivity message (T3), and 16.3% (95% Wilson CI: [13.8%, 19.2%]) with the environmental message (T4). In control, which has no registered ceiling, 9.1% of participants were dissatisfied with their chosen meal.
Dissatisfaction was ordered exactly as we anticipated: control (9.1%) < T1 (12.1%) < T3 (13.4%) ≤ T4 (16.3%) < T2 (19.9%), including the expected inequality between the environmental and inclusivity framings.
Table 2. Dissatisfaction with the chosen meal vs. pre-registered ceilings (control descriptive only).
	Arm
	n
	Dissatisfied
	Rate
	95% Wilson CI
	Ceiling
	Supported

	Control
	715
	65
	9.1%
	[7.2%, 11.4%]
	—
	—

	T1
	717
	87
	12.1%
	[9.9%, 14.7%]
	20%
	Yes

	T2
	715
	142
	19.9%
	[17.1%, 22.9%]
	30%
	Yes

	T3
	711
	95
	13.4%
	[11.1%, 16.1%]
	20%
	Yes

	T4
	712
	116
	16.3%
	[13.8%, 19.2%]
	20%
	Yes


Figure 2. Dissatisfaction with the chosen meal by arm, against each arm’s pre-registered ceiling.
[image: /Users/setgree/Library/CloudStorage/Dropbox/research/GBD-default-optimization/results/GBD-defaults-registered-report_files/f65d6bf37a524ab766728786e17948a30454e3e0.png]
Note. Points are the share of each arm rating their chosen meal “somewhat” or “extremely” dissatisfied, with 95% Wilson CIs. The vertical tick marks each treatment arm’s pre-registered ceiling; control has none. An arm supports H2 when its point estimate and the upper bound of its CI both sit left of its tick.
Secondary outcomes
The manipulation check confirmed that participants knew what they had chosen: 94.8% correctly identified their meal, ranging from 94.3% to 95.4% across arms. The secondary reactance items tracked the primary one: dissatisfaction with the available choices and with the presentation were both highest in T2 (18.2% and 18.9%, respectively). Perceived descriptive norms differed little across arms; the largest contrast with control was 2.7 points on the 0–100 scale (p = 0.009).
Exploratory analyses
Figure 3 plots the two primary outcomes together: each format’s uptake gain against its dissatisfaction rate. This is the tradeoff a caterer actually navigates, and in the simulated data the framed defaults dominate: they buy the largest uptake gains at dissatisfaction rates well under the ceilings, while the opt-out checkbox pays for a smaller gain with the most dissatisfaction.
Figure 3. The uptake-reactance tradeoff by arm.
[image: /Users/setgree/Library/CloudStorage/Dropbox/research/GBD-default-optimization/results/GBD-defaults-registered-report_files/ea7140452ef1ebffec7c4462fc93317b910a3b3d.png]
Note. Horizontal error bars are 99% CIs on the uptake gain (H1’s estimator); vertical error bars are 95% Wilson CIs on dissatisfaction (H2’s estimator). Control sits at zero gain by construction. Formats up and to the right trade satisfaction for uptake; the ideal format sits low and right.
Framing added uptake beyond the bare default. Relative to T1, the inclusivity message added 22.9 pp (99% CI: [16.3, 29.5]; p < .001) and the environmental message added 20.7 pp (99% CI: [14.1, 27.3]; p < .001); the two framings were statistically indistinguishable from each other (T4 − T3 = -2.2 pp, p = 0.409). The opt-out checkbox also outperformed the bare default (12.7 pp (99% CI: [6.1, 19.2]; p < .001)), while trailing the framed arms.
Across the 24 pre-specified interaction terms (treatment × gender, education, and median-split age), the smallest p value was 0.005. Per the pre-analysis plan, we make no inferential claims from these tests. Dietary-identity coding of the free-text item and any further exploratory analyses will be reported in the supplement. [TO BE FILLED IN AT STAGE 2: exploratory analyses conducted after seeing the data, clearly labeled.]
Discussion
[TO BE FILLED IN AT STAGE 2. Planned structure, one paragraph each:]
· [Main findings, stated as verdicts against the pre-registered standards.]
· [Contingency A: all arms pass H1 and H2 — which format should GBD recommend, and does framing earn its keep?]
· [Contingency B: T2 wins on uptake but breaches its ceiling — the uptake/reactance tradeoff in practice.]
· [Contingency C: framings add nothing over T1 — simplicity wins; implications for messaging guidance.]
· [Comparison to field estimates from the defaults literature; why hypothetical uptake may bound field effects.]
· [Limitations: hypothetical choice, single meal pairing (tofu vs. chicken), single-shot decision, US Prolific sample.]
· [Next step: field experiment with GBD clients; what design the survey results imply.]
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