In it to Win it: How do probabilistic rewards
iInfluence the sale of plant-forward foods?
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Executive Summary

Group: Sisterhood of the Travelling Plants

Students: Odi Wu, Ananya David, Katy Stewart, May Anne Cheok, Khushman Jawandha, Sam
Campbell, Hiya Bansal

Project Title: “In it to Win it: How do probabilistic rewards influence the sale of plant-forward
foods?”

Introduction

The high environmental impact animal products have on university food systems necessitates a
shift to plant-forward diets to reduce greenhouse gases (Vliet et al., 2020). Financial incentives
have shown short-term benefits in promoting sustainable diets (Kaiser et al., 2020), but their
long-term effects are uncertain. We explore the impact of probabilistic and financial rewards on
maintaining plant-forward choices.

Research Question

How do probabilistic rewards affect the sales of plant-forward deli items?

Methods

We collected over 4,200 sales from two campus Harvest Markets. At the experimental site,
purchasing a plant-forward deli item offered a 15% chance to win a $5 gift card or Harvest
merchandise, whereas the control site had no changes.

Results

We observed a non-significant decrease in plant-forward sales at the experimental location and a
significant decrease at the control location. There was no significant difference in the sales
decline between the two locations, thus the intervention was ineffective at increasing plant-
forward sales.

Recommendations

We recommend: (1) integrating reward tracking into point-of-sale systems, (2) offering larger,
instant financial incentives, (3) enhancing the climate-friendly attributes of all food items,
including those with animal products, to align with UBC Sustainability’s guidelines, and (4)
implementing a longer, more aggressive marketing campaign.



Introduction

UBC launched its Climate Action Plan 2030 (CAP 2030) in December 2021, aiming for
net-zero emissions in buildings and energy supply while significantly reducing greenhouse gas
emissions (GHGE) by 2045 (UBC Campus and Community Planning, n.d.-a). UBC campus food
systems are the second highest contributors of GHGE produced by the university (UBC Campus
and Community Planning, n.d.-a), underscoring the need for targeted interventions to encourage
a campus-wide shift toward more sustainable eating habits. Our research aligns with CAP 2030’s
goal to reduce the purchase of carbon-intensive food products by identifying and implementing
high-impact strategies that substitute them with lower carbon-intensive alternatives (UBC
Campus and Community Planning, n.d.-b).

In this study, plant-forward foods are defined as primarily consisting of plants but may
include animal products. By not strictly prohibiting animal products, plant-forward foods also
appeal to a broader range of consumers (Marquadt et al., 2024). Moreover, previous research has
shown that flexible strategies encouraging climate-friendly dietary changes are most effective
(Banovic et al., 2022). This aligns with prospect theory, which posits that individuals tend to be
loss-averse and prefer potential gains (Kahneman & Tversky, 1979). By opting to use the term
“plant-forward” as opposed to “vegan” or “vegetarian,” we emphasize potential gains (i.e., more
plants) instead of perceived losses (i.e., less animal products) (Rosenfled et al., 2022).

The global food system is a top contributor of GHGE, with animal products exerting the
highest impact (Guedes et al., 2023). Xu et al. (2021) found that global food systems account for
35% of GHGE associated with human activity, with 57% originating from animal-based foods,
while only 29% from plant-based sources. Shifting to plant protein sources can reduce GHGE by
19%-35%, particularly when replacing red and processed meats with minimally processed plant-
based foods (Reynolds et al., 2023). Further, one study estimated that those who adopt a plant-
forward diet produce over one-fifth less GHGE than the average person (Soret et al., 2014). This
dietary shift not only benefits the planet but may also lead to positive outcomes on human health
(Vliet et al., 2020). Given the reduced climate impact and potential health benefits, researchers
have started investigating interventions to encourage more plant-forward consumer choices.

Prior studies have investigated strategies to encourage sustainable behaviours, providing
a foundation for our research. For instance, Kaiser et al. (2020) demonstrated that financial
incentives can significantly increase the selection of vegetarian meals during a short-term
intervention at a German university. However, once the intervention was discontinued, the
proportion of vegetarian meals selected returned to the baseline levels, potentially due to the
short duration of the study, which indicates a need to examine the effectiveness of financial
incentives implemented over a longer period (Kaiser et al., 2020). Additionally, Sheppard et. al.
(2025) implemented a probabilistic rewards program (a 15% chance of winning a free coffee)
and found that it encouraged sustainable behaviours, such as the use of reusable cups. However,
the effectiveness of probabilistic reward programs on consumer food choices remains
unexplored. Together, these studies reveal clear knowledge gaps: the effectiveness of a financial
incentive over a longer period, i.e., more than 1 week (as shown by Kaiser et al., 2020), and the
influence of probabilistic reward programs on plant-forward food choices (as shown by Sheppard
et al., 2025). Therefore, this study seeks to examine the combined impacts of a probability-based
reward program (incorporating both monetary incentives and branded merchandise) on plant-
forward food choices at one of the UBC Harvest food markets over a 3-week period.

Our study is underpinned by the operant conditioning framework for climate action (Zhao
et al., 2024). According to this theoretical framework, positive reinforcement—introducing a
consequence such as a financial incentive on a variable-ratio schedule, where rewards are



provided unpredictably based on the number of total responses (e.g., a random 15% of total
responses receive a reward )—is most effective in sustaining new behaviour over time (Zhao et
al., 2024). This supports our approach of integrating both financial and probabilistic rewards
(i.e., arandom 15% of eligible participants receiving a reward) in hopes of fostering an enduring
behavioural shift toward plant-forward dietary choices.

Our study’s novel combination of probabilistic and financial variable-ratio incentives
within the operant conditioning framework provides valuable insights into means of reinforcing
plant-forward food choices, supporting both the global climate and consumer health (Soret et al.,
2014; Vliet et al., 2020). To address the identified gap in research, the current study aims to
explore the following research question: How do probabilistic rewards affect the sales of plant-
forward deli items? Based on previous significant findings on probabilistic reward strategies, we
hypothesize that: (1) Probabilistic rewards will increase the sales of plant-forward deli items in
the intervention period compared to baseline levels at the experimental location, and (2) at the
control location there would be no change in the sales of plant-forward deli items across the
baseline and the intervention periods.

Methods

Participants

Participants for this study consisted of customers at the two locations of Harvest on the
University of British Columbia, Vancouver campus, who purchased deli items during February
19th-March 12th and March 13th-April 3rd, 2025. Based on a between-groups comparison
power analysis conducted in G*Power 3.1 (Faul et al., 2007), with a minimum effect size of
0.10, a degrees of freedom = 1, an alpha of 0.05, and power = .80, this study required at least 787
total observations (deli counter sales) and each condition required a minimum of 99 sales. A total
of 4,227 observations were recorded. Although no further demographic information about
participants was collected, customers from these coffee shops typically consist of university
students, faculty, staff, and visitors.

Conditions

The study conducted a between-groups 2x2x2 experimental design, resulting in eight
conditions: (1) baseline vs. intervention periods % (2) control vs. experimental locations x (3)
plant-forward deli items vs. non-plant-forward deli items. The baseline period was February 19
to March 12, 2025, and the intervention period was March 13 to April 3, 2025. The independent
variable was the implementation of the probabilistic reward system. While there were no
modifications at the control location (Harvest Brock), a probabilistic reward system was
executed at the experimental location (Harvest Ponderosa) to promote the purchase of plant-
forward deli food items. To address our first hypothesis, customers who purchased a plant-
forward deli item at the experimental location had a 15% chance of receiving a $5 gift card or
Harvest merchandise. The selection process for the discount was managed by staff via a reward
tracking sheet.



Measures

The dependent variable was the number of sales of plant-forward and non-plant-forward
deli case items. It was operationalized as deli counter sales data from the point-of-sale (POS)
system, which depicted the number of sales of different deli items at both the locations, collected
at both baseline and intervention periods.

Procedure

Deli counter sales data from the baseline period were obtained for the control and
experimental locations from the Harvest management staff. One day prior to the intervention,
posters advertising the probabilistic reward system (see Figure A1) were put up around the UBC
Vancouver campus, including the experimental location. Another poster specifying the plant-
forward items eligible for a reward (see Figure A2) was placed on the deli case at the
experimental location. The intervention was also advertised on social media, via the Instagram
account of the UBC Food Hub Market, a student-led grocery store. The staff at Harvest
Ponderosa were trained the day before the intervention period, to scratch off a “Win” or “No-
Win” box on the reward tracking sheets upon the sale of a plant-forward deli case item. Reward
tracking sheets were utilized to track the number of rewards that were given out to the customers.
These sheets consisted of 100 boxes each, with 15 boxes randomly being labelled “win” and the
remaining 85 being labelled “No-Win” (see Figure 3), using a random number generator. The
reward winners had the option to choose from either Harvest merchandise or a $5 gift card. Sales
data for the intervention period was obtained on April 4th, 2025, for the experimental and control
locations. Chi-square and ANOVA tests were conducted to analyze the sales data using the
statistical analysis software JASP (JASP team, 2024).

Results

At the control location (Harvest Brock) during the baseline period (February 19, 2025, to
March 12, 2025), we observed a total of 1,975 deli counter sales, of which 534 (27.04%) were
plant-forward and 1,441 (72.96%) non-plant-forward (see Table A1). During the intervention
period (March 13, 2025, to April 3, 2025), we observed a total of 2,252 deli counter sales, with
466 (20.69%) being plant-forward, and 1,786 (79.31%) non-plant-forward. This demonstrates
that at our control location there was a 6.35% decrease in plant-forward sales when comparing
intervention to baseline. Comparatively, during the baseline period at the experimental location
(Harvest Ponderosa), there were 1,673 deli counter sales, consisting of 197 (11.78%) being
plant-forward and 1,476 (88.22%) non-plant-forward sales. During the intervention period, we
observed a resulting total of 1,755 deli counter sales, with 184 (10.48%) plant-forward and 1,571
(89.52%) non-plant-forward sales. This shows that at our experimental site, we saw a decrease of
1.3% in plant-forward sales.

To analyze whether there was a statistically significant difference in plant-forward sales
between baseline and intervention periods in both the experimental and control locations (see
Figure A4), we conducted a chi-square test of independence, and all assumptions were met. After
implementing the probabilistic reward system at the experimental location, the observed 1.3%
decrease in the percentage of plant-forward sales; from 11.78% at baseline to 10.48% after
intervention, was statistically non-significant with a small effect size (X?(1)=1.44,p=0.23,V =
0.02). Although there wasn’t a statistically significant difference of plant-forward sales from
baseline to intervention, this finding does not support our first hypothesis; that the probabilistic



reward system would lead to an increase in the sales of plant-forward deli items at the
experimental location. Moreover, at the control location the percentage of plant-forward deli
sales decreased significantly from 27.04% at baseline to 20.69% (a 6.35% decrease) after
intervention, with the effect size being small (X2 (1) =23.46, p <.001, V = 0.07). This finding
does not support our second hypothesis; that there would be no change in the sales of plant-
forward deli items from baseline to intervention periods at the control location.

Furthermore, we conducted a three-way Analysis of Variance (ANOVA) to determine
whether this observed difference between the percentage decreases in plant-forward deli sales
from the baseline to intervention levels, comparing experimental and control locations (i.e., 1.3%
versus 6.35%) was statistically significant. This analysis was done to gauge whether the
probabilistic reward system contributed to the alleviation of the decrease in plant-forward deli
sales at the experimental location from the baseline to intervention periods (i.e., whether the
magnitude of decrease in plant-forward sales was lower at the experimental location compared to
the control location in response to our intervention). Levene’s test conveyed that the assumption
for homogeneity of variance was met (¥(7, 62) = 1.73, p = 0.12). Shapiro-Wilk test demonstrated
that the distribution of the dependent variable (i.e., deli counter sales) departed significantly from
normality (W =0.95, p <0.01). Although the assumption for normality was violated, there are no
non-parametric tests we can conduct for a three-way interaction ANOVA test, therefore we
elected to use ANOVA. The three-way ANOV A exploring the interaction between deli sales
(plant-forward versus non-plant-forward), location (experimental versus control), and time
period (baseline versus intervention periods), revealed that the interaction was statistically non-
significant, with a trivial effect size (F(1,62) = 0.08, p =0.77, W= 0.00111). This demonstrates
that the percentage decreases in plant-forward sales at both locations across the two time periods
were not significantly different from one another.

Discussion

Plant-forward diets are linked to lower greenhouse gas emissions and higher wellbeing
(Soret et al., 2014; Vliet et al., 2020), and behavioural nudges like probabilistic rewards have
been demonstrated to be effective in encouraging sustainable behaviours (Kaiser et al., 2020;
Sheppard et al., 2025). The purpose of this study was to investigate whether probabilistic
rewards could increase the purchase of plant-forward deli items at a university food outlet,
however, our hypotheses were not supported. The chi-square analysis revealed no increase in
plant-forward sales at the experimental location as a response to our probabilistic reward
intervention. Moreover, a significant decline was demonstrated in the sales of plant-forward
items from baseline to intervention at the control location. While the percentage of plant-forward
sales decreased at both locations from intervention to baseline, our ANOV A analysis revealed
that the difference between the percentage decreases (i.e., 1.3% vs. 6.35%) was not significant.
Thus, our results suggest that probabilistic financial rewards are not effective at encouraging the
consumption of plant-forward food. This implies that offering a $5 gift card or merchandise at a
15% probability is not adequately incentivizing for participants to change their behaviour.

Our study faced several limitations which potentially contributed to our results. First,
there was a discrepancy between the sales data we received, and the number of sales indicated on
our reward tracking sheet. Due to this discrepancy, we excluded the tracking sheet from our
statistical analysis. The POS data revealed a total of 184 plant-forward deli item sales at our
experimental location (Harvest Ponderosa), however, there were 81 plant-forward sales indicated
on the reward tracking sheet. This discrepancy reveals that the Harvest staff did not capture each



plant-forward sale and a total of 103 plant-forward sales were missed. A lack of awareness from
both staff and customers could have contributed to this discrepancy. This leads to the second key
limitation of our study: low awareness of the intervention. When advertising our study we hit
several roadblocks; there were unforeseen restrictions on where we could place posters around
campus, despite reaching out to over 10 social media accounts only three replied and only one
agreed to advertise, we only advertised for one day prior to intervention’s implementation, and
finally due to the short time frame we were only able to place letter-size posters at the
intervention site rather than a full size poster. In addition, we as researchers chose not to be
physically present to advertise the study to increase future scalability. However, this limited the
awareness of the reward program. The next crucial limitation of our study was the size of the
financial reward we were offering. Due to funding constraints, we were only able to offer §5 gift
cards (preferred by most customers) or merchandise. People generally prefer higher rewards at a
lower probability (Tversky & Kahneman, 1981), thus, our probabilistic reward system would
perhaps have been more effective, had we offered a higher value and higher risk reward, such as
a 5% chance of winning a $20 gift card. With this in mind, we recommend that future research
evaluate the efficacy of larger financial probabilistic rewards on encouraging plant-forward
purchases. Finally, our study was limited by menu changes that were beyond our control. At
Harvest Brock, (i.e., the control location), there were seven plant-forward items in February and
only six in March. At Ponderosa Harvest (i.e., the experimental location), there were four plant-
forward items in February and three in March. This difference could explain the observed
decrease in plant-forward sales between intervention and baseline periods at both locations.

Few studies have examined the role of probabilistic rewards in encouraging sustainable
behaviour. Some research has reported significant effects of probabilistic rewards on sustainable
behaviour (Sheppard et al., 2025) which contrasts the null result we have found. Therefore, these
findings imply that future studies should investigate the reliability and validity of using
probabilistic rewards to encourage sustainable behaviour, such as the consumption of plant-
forward food, while taking into consideration the limitations outlined above. Researchers should
ensure that the intervention is easy for staff at food -outlets to run, conduct salient advertising in
advance, offer larger financial rewards, and control menu changes.

Recommendations

Due to the null result of our study, we are unable to recommend the use of probabilistic
rewards to encourage plant-forward food consumption on UBC campus. However, our study has
provided us with several insights which we believe will be valuable when cond ucting future
research projects or implementing interventions on UBC campus. To begin, we recommend
integrating any intervention involving POS data directly into the sales system. The discrepancy
between the POS data and the reward tracking sheet demonstrates a need for a more integrated
system. For example, having the reward tracking sheet appear when a cashier enters a plant-
forward item, or if feasible, incorporate the tracking into the sales system so that the cashier is
notified win/no win and reminded of next steps. Next, we recommend using larger financial
rewards and having the reward be immediate. We noticed that participants preferred the gift card
over the merchandise for their reward and this preference aligns with research that immediate
financial rewards motivate behaviour change (Kaiser et al., 2020). People prefer bigger riskier
rewards to smaller safer rewards (Tversky & Kahneman, 1981); thus, we recommend
redistributing the reward budget into fewer larger rewards. In addition, our results demonstrated
that the vast majority of deli purchases were not plant-forward, both before and after our



intervention. It is prudent that more variety of plant-forward options be available and items
which have meat and dairy are the most climate-friendly options possible. For example,
replacing carbon intensive grains with their climate-friendly counterpart or choosing sustainably
farmed seafood, aligns with UBC Sustainability’s Climate-Friendly Food Systems Procurement
Guidelines (UBC Campus and Community Planning, n.d.-b). Our final recommendation is to
optimize advertising of interventions. As mentioned in the discussion, our study was limited by
the advertising duration and the size of audience we were able to reach. We therefore
recommend advertising well in advance, using large and salient posters, and recruiting a range of
social media accounts who reach the target demographic. In summary, while our findings were
non-significant, we believe there are several valuable takeaways which we hope can be useful in
creating a more sustainable UBC Vancouver campus.
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Appendix

Figure A1
Intervention Poster

Buy

" ; For a 15% chance to:
WIN:
®

Harvest Merch
or Gift Card,
your choice!

Only Available @
Harvest - Ponderosa
commons

Between 7 AM - 10 PM,
March 13 - April 3, 2025

Note. Advertisement poster used for in-store marketing at the intervention site and for digital

marketing on social media platform
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Figure A2

Deli Case Menu Poster
Plant-forward . :

——— SALADS ——
““Pesto Pasta Salad 3.29/100g
7 Bean Mexican Salad 3.29/100g

— SANDWICHES —

Buddha Wrap 10.99

®
® |

If you buy ANY item on this menu...
You will have a 15% chance to

WIN: Harvest Merch
or Gift Card!

*Ask cashier

March 13 -
April 3, 2025

Ponderosa
Commons

Offer Only
Available:

7 AM - 10 PM

Note. Poster displayed in-store at the intervention site’s deli counter

el Menu /4@
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Figure A3

Reward Tracking Sheet for Intervention Site Staff

Harvest: Rewarding Sustainable Choices
Note: Please move LEFT to right, and TOP to bottom

No
Win

Win

= Patron does not receive a reward.

= Offer patrons the choice of either one article of merchandise or a gift card.
If one reward type is unavailable, the patron receives the remaining reward

instead.

—

No Win No No No No Win No No No
Win Win Win Win Win Win Win Win
No No No No No No No Win No No
Win Win Win Win Win Win Win Win Win
No Win No Win No No No No No No
Win Win Win Win Win Win Win Win
No Win No No No Win No No No Win
Win Win Win Win Win Win Win
No No No No No No No No No No
Win Win Win Win Win Win Win Win Win Win
No No Win No No No No No Win No
Win Win Win Win Win Win Win Win
No No No No No No Win No No No
Win Win Win Win Win Win Win Win Win
No No No Win No No No No No No
Win Win Win Win Win Win Win Win Win
Win No No No No Win No No No No
Win Win Win Win Win Win Win Win
No No Win No No No No No Win No
Win Win Win Win Win Win Win Win
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Table A1

Descriptive Statistics
Table 1

Descriptive Statistics

14

Location and Time Period Plant-‘forward Non pla.nt-forward Total Deli
Deli Sales Deli Sales Sales
N (% of total) N (% of totai) N
Control Location (Harvest Brock)
Baseline Period (February 19 - March 12, 2025) 534 (27.04%) 1441 (72.96%) 1975
Intervention Period (March 13 - April 3, 2025) 466 (20.69%) 1786 (79.31%) 2252
Experimental Location (Harvest Ponderosa)
Baseline Period (February 19 - March 12, 2025) 197 (11.78%) 1477 (88.22%) 1673
Intervention Period (March 13 - April 3, 2025) 184 (10.48%) 1571 (89.52%) 1755

Note. Number of deli counter sales obtained from both Harvest locations. Percentages represent the proportion of plant-forward

and non-plant-forward items sold in each time period.

Figure A4

Percentage of Plant-forward Deli Sales at Both Locations in Baseline and Intervention Periods

35.00% 1~
§ 30.00% - 26.04%
&
= 25.00% A 20.69%
=
=
B 20.00% A
o
B 15:00% 4 11.78%
= s 10.48%
= | emec e
A 10.00% - *
=]
2 5.00% - —— Harvest Brock (Control)
— - Harvest Ponderosa (Experimental)
0.00% T
Baseline Period Intervention Period
(February 19 - March 12) (March 13 - April 3)

Time Period
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Note. The figure above shows the change across baseline and intervention periods in the
percentage of plant-forward deli sales at both Harvest Brock (control location) and Harvest
Ponderosa (experimental location).
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