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Abstract

The paper describes a framework and game to simulate the operation of supermarkets in the
contemporary US grocery landscape. The game can be incorporated into courses in agribusiness,
management, economics, food marketing, and related fields. Students make decisions about products
to stock, prices, inventory levels, and promotional activity. Simulated households make store decisions
and purchase decisions, which determine sales and market share. Students calculate store financials
and are encouraged to present their strategy, findings, performance, and outlook for the future. The
code needed to run the game and other supporting materials are provided.

1 Introduction

College and university programs in Agricultural Economics, Agribusiness, Food Marketing, and related
fields are tasked with training the next generation of leaders in the US food system. Grocery, or food
retailing, is one of the largest industrial food sectors, employing over 5.5 million Americans as of 2024
(BLS 2024). Although hard data on the nature of executive hiring in food retailing are not available,
corporate and executive hiring the US is increasingly done externally (PR Newswire 2025). This, coupled
with rising turnover throughout the food supply chain (Volpe 2023) suggests a growing demand among
food companies for college graduates seeking to take on leadership positions in the industry.

Executives in food retailing face complex decisions in a dynamic environment. These range from
long-term decisions that incur substantial sunk costs, such as store location or store layout, to the weekly or
even daily tasks of adjusting product assortment, managing inventory, and setting prices and promotions.
The responsibility for these decisions typically lies with store managers, corporate and executive employees,
or a combination of both, depending on the size and structure of the firm. College courses have the potential
to expose students to these processes and to generate interest in careers in food retailing, largely by framing
advances in computing technology and data collection as opportunities to push the frontiers of knowledge,
create efficiencies, reduce waste, and help feed the population while establishing themselves in rewarding
careers. From a policy perspective, food access in the US is linked directly to proximity to supermarkets
selling a wide range of foods compatible with dietary guidelines (Ver Ploeg et al. 2015), hence there is a
broader motivation for identifying and training people to manage supermarkets effectively and profitably.

Giving students firsthand experience with decision-making in food retailing is challenging due to the
nature of the industry. Food is highly regulated, transportation and storage costs are high, and—perhaps
most importantly—operating margins are low. The latest estimate from FMI, the trade association that
represents grocery chains across the US, estimates that profit margins in food retailing average 1.6% (FMI
2024). Intuition and research on management (Asplund 2002; Gonsch 2017) suggest that profit margins
and risk aversion share an inverse relationship in business. Operators in the food retailing space are,
accordingly, reticent to incorporate students or other outside parties in real-world operations and decision-
making that may have implications for revenues, customer satisfaction, inventory turnover, or other
performance metrics.
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The simulation game described in this paper helps to bridge the gap between student learning
opportunities and retailers’ risk aversion. The objective of the game is to introduce students to strategic
decision-making in the food retail sector, aimed at maximizing profitability. By incorporating this game
into courses, instructors can provide students with the opportunity to manage simulated supermarkets
and to make decisions of strategic and financial importance. The simulation is set up so that the impacts
of decisions broadly reflect the extant theory and evidence on household grocery shopping behavior.
Naturally, the simulation game is subject to limitations, discussed below, but it still serves as a tool to
create these experiences for students without risking the financial performance or foot traffic of brick
and mortar grocery stores.

This paper introduces a team-based game that simulates competitive dynamics in food retail
management. Advances in artificial intelligence (AI) technology have enabled a great deal of flexibility
and granularity in the design and implementation. Though much of the simulation code was written and
tested with the support of Al there is no need for students to see or interact with the simulation code at
any point during the game, and Al does not play any role in implementing the game. The complete
instructions for running the simulation game, suggestions for timing, implementation and assignment
deliverables in a traditional classroom setting, sample wholesale and operating costs to apply to the
game, a spreadsheet template to be shared with students or student teams, and coding framework in R
that can be adapted across multiple dimensions are all provided as online materials. The instructor
requires a basic understanding of R to implement the program and to make changes or enhancements to
the game, but the students do not interact with the code in any way. The simulation can be readily
adjusted for courses focused more on store management versus executive decision-making, category
management, consumer insights, or supply chain management and sourcing.

2 Conceptual Framework: Household Store Choice

Store choice for multiproduct retailers is best thought of as a utility-maximizing decision. This choice has
been modeled and analyzed from various angles in the marketing, business, and economics literature.
Bell et al. (1998) developed an influential and flexible model expressing the utility for household h of
shopping at store s on day d as

(1) Ui (s) = —B *TCH(s) + €f ().

In this setting, f is a parameter measuring the household’s aversion to costs, TC is the total cost of the
shopping trip, and ¢ is a well-behaved error term. Total costs for shopping trips are further broken out
into fixed and variable costs. Fixed costs are associated with individual stores and pertain to travel time,
product assortment, and factors related to the shopper experience, such as customer service, store
layout, or cleanliness. Variable costs are taken to be the sum product of purchase quantities and retail
prices for the customer’s shopping basket. It is recommended that this conceptual framework be
incorporated into class lectures and discussed with students before the game is begun and any decisions
are made by students. Given that households are maximizing utility based on budget constraints,
instructors may also wish to review the fundamentals of constrained optimization when introducing the
simulation. Depending on the academic program in which the simulation is played, this may help
students understand the mechanics behind the household decisions.

Bell et al. (1998) also note that the planned purchase quantities, which are practically thought of as
shopping lists, often deviate from actual purchases. As the authors note, this may be due to unplanned
purchases beyond the quantities or specific products on shopping lists, stockouts or perceived quality issues
(particularly for fresh and bulk items), or prices that deviate from expectations (e.g., promotions that spur
stockpiling behavior). Each of these factors that cause expected and actual purchases to diverge has been
studied quantitatively and is subject to broad consensus with respect to their impacts on store choice.
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Fitzsimons (2000) demonstrated that there are several conditions under which the likelihood of store
switching increases as customers face stockouts. Volle (2001) found that store-level promotions have small
but significant effects on store choice. Finally, the grocery sector has long been cognizant of the role of
impulse, or additional and unplanned, purchases on driving basket size and total revenues. The Food Institute
(2023) reported that 61% of US shoppers make impulse purchases at least some of the time. Accordingly,
entire literature streams in marketing, business, and psychology have developed to understand the
determinants of impulse purchases and how this behavior connects with store attributes, store layout, and
store choice. Redine et al. (2023) is one example of a review of research in this arena, seeking to identify the
factors associated with impulse purchases. Taken together, the extant work on store choice motivates a
simulation game that allows for shoppers to react to low inventory levels and stockouts, in-store promotions,
and product availability that extends beyond their shopping lists, all of which may in turn affect store choice.

Product selection, and—by extension—store choice, are also functions of household
demographics. Retailer operators take demographics into account when selecting store locations
(Morrison and Abrahamse 1996; Gonzlez-Benito and Gonzlez-Benito 2005; Reed et al. 2023). And
accordingly, research has identified the demographic characteristics associated with store choices
throughout the contemporary food retail landscape. Much of the work in this arena (e.g., Carpenter and
Moore 2006) has focused specifically on store format preferences as they intersect with household
characteristics rather than choices among supermarket chains or banners. To note some of the more
established examples, education and income are positively associated with the demand for healthful and
organic food offerings (Gundala and Singh 2021; Ufer et al. 2022) and inversely associated with
patronage at big box, value-oriented retailers such as Walmart (Basker 2007; Rose et al. 2023).
Therefore, to reflect the dynamics of store choice in practice, the demographics of simulated households
should interact with household store selection as a function of prices and product offerings.

3 The Simulation Game: Setup and Initial Implementation

To be conducted in a classroom setting, the game requires a virtual market consisting of simulated
households and randomly selected store locations within a defined space, instructions to be shared with
all students, and templates for store characteristics and product assortment. This section details all
components, and the templates and base R code for implementing the simulation are provided in the
online materials. The complete step-by-step instructions for running the game in a class are provided in a
separate file available online. Nearly every characteristic and parameter of the simulation can be changed
to reflect updated or different assumptions about household behavior, store format considerations,
regional differences in the grocery sector, or other factors.

3.1 The Simulation Setting
The simulation game takes place in a 3 x 3 grid that equates to 60 square miles, consisting of nine
equally-sized squares. The grid can henceforth be thought of as the geographic market for the game and
will house all buyers and sellers. Then, 1,000 households and 11 retailer locations are dispersed
throughout the market at random coordinates. Each store must be a minimum Euclidian distance from
any other stores to prevent clustering, with a default of 0.50 miles used in the code provided. The default
setting in the R code is for the map to be randomized for each run of the simulation (i.e., each class) but is
easily changed or adjusted. The simulation historically has also included drug stores with pharmacies,
convenience stores, and gas stations, all of which can be readily added in locations that are randomly
assigned or selected by the instructor. These can then be incorporated into the simulation via household
store or product choice, as discussed below in suggestions for expanding the game.

The food retail landscape in the US has become highly heterogeneous, as various nontraditional
formats have established substantial physical brick-and-mortar presence and market shares. Each year,
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the trade publication Supermarket News publishes the list of the top food retailers in the US by revenues,
which allows for a clear glimpse into changes in the structure of the grocery industry over time. In recent
decades, the food retailers seeing the strongest growth in sales and sales share have included
supercenter chains such as Walmart and Target, limited assortment supermarkets such as Trader Joe's
and Aldi, extreme value discounters including Grocery Outlet, and fresh/gourmet outlets such as Whole
Foods and Sprouts. The simulation game incorporates a variety of diverse formats. To fully understand
the competitive dynamics of contemporary food retailing and the careers available, students should be
educated on the key factors differentiating these formats from one another and their competitive
strengths and weaknesses.

Another transformative trend in food retailing over the past generation has been the rise of
private labels (PLs), or store brands. These products are marketed as being unique to the stores, or
chains, at which they are being offered, and they are substitutes to national brands (NBs), which are sold
across competing stores and formats. The share of grocery sales attributed to PLs, in both dollars and
units, has increased for decades and reached record highs in 2024 (Moran 2024). Private labels typically
afford higher margins than comparable national brands (Ter Braak et al. 2013), effectively differentiate
retailers from competitors (Sogn-Grundvag et al. 2014), and improve relationships with vendors and
suppliers (Narasimhan and Wilcox 1998). This simulation game is an optimal teaching tool to expose
students to the competitive advantages of PLs and their role in the contemporary food retail landscape.

Every household is assigned the following demographics: annual income, size (the number of
people in the household, rounded to integers), and for adults the average number of years of educational
attainment, average age, and average body mass index (BMI). Table 1 reports statistics for each
demographic characteristic. While the overall distribution for each demographic is approximately
normal, the demographics vary systematically throughout the grid, with averages for each rising and
falling across the squares in the grid. This creates, as examples, low-income areas, areas with larger
average household sizes, and areas with relatively highly educated households.

Table 1. Demographics used for simulated households

Mean St. Dev. Min. Max.
Income $60,000 $5,000 $30,000 $90,000
Household size 3 1 1 6
Average age 48 10 18 100
Educational attainment 15 1.5 8 21
BMI 22 2 15 40

Every supermarket in the simulation offers 25 product categories. Twenty of the product categories
are shared by all stores, and five are selected by the students with the stipulation that they must be food or
beverage items and cannot include alcohol. Table 2 lists the 20 product categories at all stores, along with
their associated perishability and healthfulness scores. Each product category is categorized as being
perishable or not, allowing for the consideration of leftover inventory for storable products. Within product
categories, students are allowed to offer any combination of national brands, private labels, and premium
private labels, subject to any constraints placed on their chosen stores. Product-level healthfulness scores
were assigned via ChatGPT using a proxy similar to front-of-package nutrition label systems such as Nutri-
Score (Merz et al. 2024). Scores reflect relative product healthfulness based on nutritional characteristics
(e.g., added sugars, sodium, saturated fat) and were constrained to a simple 10-point scale, with 10 being
the most in accordance with the Dietary Guidelines for Americans. As with nearly all other components of
the simulation, these can be adjusted or changed based on user demands and interests. Product-level
changes may be updated (e.g.,, whole wheat bread versus white bread). Alternatively, category
healthfulness scores could be based on spending recommendations from the USDA Thrifty Food Plan.
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Table 2. Mandatory product categories for all simulation stores
Product Category Healthfulness Perishable
Ketchup
Rice
Potatoes
Pasta Sauce
Pasta
Peanut Butter
Cereal
Ground Beef
Tomatoes
Apples
Oranges
Cheese

Eggs
Chicken
Lettuce
Bananas
Bread
Yogurt
Orange Juice
Milk
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3.2 Materials and Instructions Shared with Students

As a general point, the amount of information shared with students prior to beginning the game is at the
discretion of the instructor. The game serves as a teaching tool in that students can make uninformed
decisions and outright mistakes in a sandbox setting and then strategize on how to adapt and recover.
Only the area map, the store characteristics and product templates, and the list of store options are
requisite to begin the simulation.

Prior to starting the game or making any decisions, students are provided with a map of the
market, showing household and numbered store locations. Figure 1 shows an example of the market as it
is printed in R. It is straightforward to adjust the code to stipulate that each square in the grid houses at
least one supermarket, but in the example shown, all locations are assigned randomly.

Students, or student teams, must select stores and store locations before the game can begin. The options
made available to students can vary depending on geography or interest and may be reflective of actual
geographic markets of interest, may represent a microcosm of the national market, or could simply
reflect various store formats. Table 3 provides an illustrative example of store choices, with store
characteristics and limitations included for consideration. The site/store selections should be made
simultaneously to avoid mutually exclusive decisions taking place; that is, students’ requests should pair
locations and store names (e.g., Safeway/S1 or Whole Foods/S7). Instructors will need to facilitate the
selection order, which may be determined by random numbers or any other method deemed
appropriate. Once sites and stores selected, students must make decisions about the characteristics of
their stores and the product assortment to be offered. The templates for store characteristics and product
assortment, both of which are available in the online appendix, must be distributed to all participating
students.
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Figure 1. Sample illustration of the simulated market

Note: Printed from R based on the author’s code.

With respect to store characteristics, students are required to make a series of decisions about
their stores, several of which incur costs. These decisions interact with the store choices of the simulated
households in the simulation and shape the labor costs incurred by the participating supermarkets over
time. Should instructors wish to help students ground the costs in terms of expected revenues, students
should be told the number of participating stores (maximum of 11, but dependent on the course) and that
there are 1,000 simulated households, each of which will purchase 10-30 products per week, with an
average retail price of approximately $4.00.

The baseline store characteristics template requires students to select their number of registers,
or checkouts. Checkouts increase labor wages by increments that can be decided by the instructor (e.g.,
5% per register greater than the minimum) but also increase shopper convenience and reduce wait
times, which are factored in as store choice considerations in the simulation. Self-checkouts incur fixed
costs but are favored by younger shoppers (Larson 2019). Baggage coverage increases labor wages
proportionally as the percentage of registers covered increases above the imposed minimum, but they
are preferred by older shoppers as well as higher-income shoppers, who prefer more experiential
shopping trips (Taylor 2020). Electronic shelf tags incur a significant fixed cost but reduce labor costs by
a margin determined by the instructor (e.g., 50%, reflecting the labor costs associated with changing
price tags).
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Table 3. Sample menu of store choices made available to students for the simulation game

Registers/ NB
Bagging Promotional Base Weekly
Store Format Coverage? Limitb Labor Wages  Additional Details
Safeway/Vons/ Traditional 8-16/50% 50% $203.63
Albertsons
Ralphs/Kroger  Traditional 8-16/50% 50% $193.45
Independent Independent 1-24/0% N/A $174.58 Can name store, can
(IGA) offer additional
services and
amenities, can sell
alcohol and nonfood,
can generally operate
outside simulate rules
Super Target Supercenter  12-20/25% 15% $157.56  May not operate in
city center
Walmart Supercenter  12-24/10% 0% $149.68  Can only offer
Supercenter McDonald’s as fast
food, no PPLs, may
not operate in city
center
Trader Joe’s Limited 8-12/100% N/A $225.63 Need not offer any
Assortment NBs, no fast food
outlets, no
promotions
Whole Foods Natural/Gour 6-10/80% 10% $237.50 Cannot offer fast food
met outlets, must offer
organic food options
Wegmans Upscale 8-14/100% 20% $250.00  Cannot offer fast food
outlets, must offer
organic food options
Food 4 Less Warehouse 10-18/0% 10% $142.20  No PPLs
Supermarket
Grocery Outlet ~ Extreme 6-10/0% N/A $135.09  Only offer 5 product
value categories from the

start, purchases
leftover inventory
from other teams,
cannot offer
promotions, no
additional amenities

Notes: aStudents are informed the number of registers they must operate in their store, and the share of the registers that

will be serviced by baggers, on average.

bThe share of national brand products that can be on promotion in a given week or period.
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The products template organizes each simulated store’s product offerings in a way that interacts
with the shopping decisions of simulated households. Every store in the simulation offers 25-75 products
(i.e., at least one product from every category). Students can choose to offer predominantly NBs, PLs, a
mix of the two, and can even incorporate “premium private labels” (PPLs), which are higher-quality PLs
intended to compete directly with NBs and have been shown to influence store choice (Geyskens et al.
2010). A common and illustrative example of a PPL in grocery is organic milk (Chen et al. 2018).

To mitigate the need for students to interact with the code, the products template is shared as an
Excel file to each student or student team. Students identify and name their five additional product
categories, which must be assigned healthfulness scores and classified as perishable or not by the
instructor. Students also populate the brand and organic columns for the products they choose to offer.
Note that the brands are not relevant to the operation or performance of the simulation, but filling out
that column requires students to familiarize themselves with the offerings of their selected stores. Table
4 provides an illustrative excerpt from a products template filled out by students and the instructor,
including all the information needed to begin the simulation. The products template is completed
iteratively via a process discussed in more detail below, with brand, organic status, the unit quantity
ordered to have on hand (q ordered), and retail price. Wholesale prices are provided by the instructor.
The code shared with the paper directs the simulation to collect and edit the product templates from
participating stores in a selected file directory, but instructors can also upload the completed product
templates directly into ChatGPT.

4 Key Components of the Simulation Code

All code for the simulation game is written and executed in R. Much of the code was formalized and
optimized in ChatGPT, and the prompts used to generate the code are available from the author upon
request. A much simplified, earlier version of the simulation—based on a master Excel file that assigns
product sales per store based on prices and availability—is also available from the author upon request.

4.1 Round 1: Initial Product and Store Choice

The demographics assigned to the simulated households shape store choice, which in turn is influenced
by product selection. Every household demands 10-30 products out of the 75 possible offerings, with the
number of products selected being stochastically correlated with household size. Baseline product
selection is random, though households will not demand multiple products within categories (e.g., NB
and PL ketchup) until one product each is demanded from all 25 categories. As income increases and
education increases, households are more likely to select NBs or PPLs, while PLs are most popular among
households lower in the income distribution. As BMI decreases, households are more likely to select
products with higher healthfulness scores.

For every run of the simulation, every household is assigned a match score and a basket price for
every store, which are determinants of store selection. The match score is the proportion of selected
products that are available at each store. As an example, if a household demands a randomly selected 20
products, which reflects 20 rows in the product template, a store carrying 10 of those products would
receive a score of 0.50 and a store carrying 15 of those products receives a score of 0.75. The basket price
is calculated as the sum price of each household’s selected products at each store, allowing for
substitutions. Recall that each store must offer at least one product per category. Therefore, if a
household demands NB ketchup but that is not carried by a store, the household is automatically
assigned the PL or PPL ketchup and the substituted product is used for the basket price calculation.!

1 Large households may demand two products in a category and stores might only carry one option for that category. In that
case, the household is assigned two units of the lone product in the category, and these are used as components in the basket
price.
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Table 4. Excerpt from a sample products template completed for an initial simulation run

Wholesale
Product Category Brand Organic Q Ordered Price Retail Price
Ketchup Heinz 0 25 $2.00 $2.99
Ketchup Albertsons 1 15 $1.50 $2.69
Ketchup
Rice Uncle Ben'’s 0 15 $1.55 $1.99
Rice Albertsons 0 12 $1.05 $1.79
Rice
Potatoes
Potatoes Albertsons 0 30 $0.88 $1.19
Potatoes
Pasta Sauce Classico 0 25 $3.19 $4.49

Pasta Sauce
Pasta Sauce

Store selection in the first round is thus a function of proximity, price, product availability, and
randomness. A simple way to implement the simulation is to allot equal probabilities to each factor,
meaning a 25% chance that each household chooses the nearest store, a 25% chance it chooses the store
with the lowest basket price, a 25% chance it chooses the store with the best match score, and a 25%
chance it selects a store completely at random. In the event of ties for basket prices or match score, the
nearest store is selected. This setup allows for the possibility that any household might shop at any store
in any given period. While this may not seem reflective of reality, and can be adjusted as desired, this
design choice is inspired by the notion that households in practice may do their weekly shopping at the
supermarket most convenient to their work commute, other errands, or specific needs due to special
events. A straightforward extension of this probabilistic setup is to increase or decrease the probability
associated with basket cost based on income.

Simulated households make store selections and purchase their selected products in a randomly
assigned sequence. The inventory column in the product template tracks the availability of each product;
for the first round of the simulation, it is set to the Q ordered, as there can be no leftover inventory from
prior periods. The product templates are then updated with two new columns, “Q Demanded” and “Q
Sold.” Q demanded increases by 1 for every household that demands a given product at its selected store,
whether it is available or not. Though not necessarily updated in the templates, if the product is available,
the purchase is made and inventory decreases by 1. If it is not available, then the household purchases an
available substitute in the same product category. Regardless of whether the product was initially
demanded by the household or not, every transaction results in Q sold increasing by 1. A product also
becomes unavailable if inventory is 0. It is therefore possible for Q sold to be higher than Q demanded
due to substitute purchases, or lower than Q demanded due to product unavailability.

4.2 Subsequent Rounds: Additional Store Choices

Subsequent rounds of the simulation introduce inventory tracking, promotional pricing, and the role of
stockouts in shaping store choice. In the baseline simulation, products are either indefinitely storable or
immediately perishable, lasting only one round. Therefore, students must consider leftover inventory
when making purchase decisions in subsequent rounds of the simulation. Instructors can choose to have
the simulation code update inventory levels or can leave this task to students, based on the quantities
demanded compared to previous round’s starting inventories. For all subsequent rounds of the
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simulation, inventory will equal Q ordered for perishable items and but these values can differ for
storable products.

Promotional pricing offers students the opportunity to discount prices in an effort to increase foot
traffic or target slow moving inventory. The baseline simulation stipulates that a product is on promotion
is two criteria are met: The price is reduced from the previous week and a “1” is placed in the promotion
column of the product template. Recall that most stores have limitations on the share of NB products they
can promote in each round, but there are generally no limits on PL promotions. Students are free to
reduce prices as they see fit without restrictions, which can influence store choice via changes in basket
prices, but price reductions that are not marked as promotions will not be as visible to households.
Products on promotion are significantly more likely to be selected by households among the allocated
10-30 products sought each round. Moreover, motivated by extant survey work (e.g., PYMNTS 2023)
older households are more likely to select stores as the share of products on promotion increases. In the
baseline simulation, the share of products on promotion does not intersect with the specific products
demanded by households ex ante, but this can be adjusted by the instructor.

Given that inventory can expire as households sequentially select stores and conduct their
shopping, stockouts can affect store choice in subsequent rounds of the simulation. Fitzsimons (2000) and
Larson and Ferrin (2023) demonstrated that stockouts and shortages induce store switching under a
variety of conditions. The baseline simulation computes a stockout score for each household/store
combination each round, as the share of demanded products that were unavailable due to inventory
depletion (but not if a demanded product is simply not offered). If the stockout score is at least 20%, then
the household automatically will not select that store in the subsequent round, and the store choice
algorithm runs for all remaining stores. It is relatively straightforward to adjust the simulation to decrease
the probability of a store being selected in repeated simulation rounds linearly with the count of stockouts.

5 Incorporating the Game in a Classroom Setting

This section provides recommendations for incorporating the simulation game into class meetings. As a
reminder, the complete instructions for running the game are provided in the supplemental materials.
The simulation game works best when students work in small groups of three to five to manage the
stores. In classes with very low enrollment, individual students can take part in the game, but one of the
greatest strengths of the exercise is that it introduces small group meetings in the class, which drive
collaboration, spur conversations and strategizing among students, and complement the course’s lecture
topics. With respect to timing, site and store selection can take place during a single class meeting. The
area map and selected details about the available stores should be shared in advance to help students
prepare their decisions.

5.1 Student Deliverables

After site/store combinations are finalized, all student teams must complete product and store
characteristic templates. These should be reviewed and sent back for any necessary corrections before
beginning the simulation game. It is very important that students do not add or remove rows or columns
in the products template, as it will be updated in R, and errors and delays will occur if the formatting
varies from the version shared in the online materials. In the baseline simulation game, the store
characteristics template does not need to be revisited until the end of the game, when financials are
calculated. The products template must be populated with wholesale prices for all products offered by all
teams. A sample spreadsheet of wholesale prices is also included with the online materials for an array of
supermarkets, covering the 20 categories offered by all stores. Instructors may assign retail prices to the
additional, selected product categories based on reductions from current retail prices or other factors.

Page | 10 Advance Access



Applied Economics Education & Extension ‘ X AAEA

Agricultural & Applied

Rounds of the simulation may be played out weekly or per class meeting, depending on the
structure of the course and the instructor’s goals. The inputs required of the students for each round are
a direct function of the parameters governing store and product choice for simulated households,
described above. For the first round, students must report order quantities and retail prices for all
products offered via an updated version of the products template. In subsequent rounds, students must
update these numbers, implement promotions as desired, and calculate and report leftover inventory (if
that task is left to students). For each round of the simulation, the instructor should treat the store-level
input as an assignment. Once these files are submitted to course websites (e.g., Canvas pages), they can be
analyzed in the confines of the simulation in R and Q demanded and Q sold will be updated for all stores.

The game should be run at least five periods to allow students to understand how their choices
affect store choices and product sales. At the conclusion of the simulation, students are asked to assess
the financial performance of their store, discuss their strategy, explain their managerial decisions, and
provide an outlook for the future. As an example, students may be required to prepare a slide deck that
answers the following questions:

e How did you set your prices initially, and how (if at all) did your strategy adjust as time went on
and you received sales results? Be sure to include promotions in your discussion.

¢ How did you choose your PL or PPL selection, and what did you have in mind when picking your 5
additional products?

e C(Can you estimate the demand elasticity for the product categories for which you changed prices?
Are promotional elasticities stronger than those for shelf price changes?

e Isthere a pattern to inventory management issues faced across products, e.g., were there
categories more likely to sell out of stock versus those that tended to expire and go to waste?

For each period in the simulation game, students will have inventory, wholesale price, retail price,
and quantity sold per item. This allows students to calculate and report revenues and profits, gross
margin and the gross margin percentage, the gross margin return on investment (GMROI), and the return
on assets. Where possible, these metrics should be reported overall and by round, to provide insights into
the impacts of the managerial decisions made by students throughout the game.

There are of course many other financial and performance metrics available for students to
calculate, and these are suggestions based on commonly reported numbers seen in financial reports from
publicly traded companies. Students must be provided with their key operating costs, especially labor
and utility costs, before they can calculate profits. The instructor may also wish to incorporate storage
costs for leftover units of storable products, and these may be factored into profit margins and calculated
separately. Morse (1997) provides a comprehensive overview of the fundamental financial and
performance metrics applicable to supermarket management.

It is common for simulated stores to lose money over the course of the simulation game,
particularly when fixed costs are incorporated. The fixed costs may include self-checkouts, electronic
shelf tags, the value of the store itself as determined by the instructor, and additional assets to be
included as extensions of the simulation. It is therefore worthwhile for students to forecast the expected
financial performance of the store looking for some defined period (e.g., 52 rounds to represent 1 year).
This affords students the opportunity to discuss changes that might ameliorate losses or increase market
share and sales.

6 Limitations and Suggestions for Expanding the Simulation Game

The simulation game features multiple limitations, as it cannot comprehensively reflect the complexity of
store choice, product choice, and household behavior in practice. In this section, we discuss some of
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major limitations and suggest ideas for addressing them to some extent via expansions and
enhancements to the game. The setting for the simulation is a fixed, hypothetical grid with defined
dimensions. Moreover, both households and stores are distributed randomly in the grid. This does not
accurately reflect most geographic markets in reality, which rarely have defined borders of any type.
Instructors could experiment with larger or smaller markets, could adjust borders, and could establish
clusters or rows of households based on established locations of hypothetical roads and intersections.
Moreover, demand and food purchases could vary over periods of the game with increases or decreases
incorporated to reflect households outside the grid patronizing the simulation stores, or households
within the grid eating out at restaurants or shopping elsewhere.

The simulation places strict constraints on household purchases in terms of frequency and
quantity. In practice, household shopping behavior may reflect a myriad of conditions that could result in
very large shopping baskets or multiple visits in each week or few to no purchases in another week. This
may be due to budget constraints, social events, or other household factors. The simulation could allow
for greater variety in purchase behavior, which could be systematically linked to demographics. This
change could also allow households to purchase from multiple stores in each week based on their
shopping list and the extant prices. In the baseline simulation, shopping basket size is associated with
household size, but the product selections are random. Product baskets could be fixed for households, or
the randomness could be reduced, to better reflect real world household behavior.

Another important limitation of the simulation pertains to household behavior in the face of
stockouts or missing products. In the baseline game, households demanding a certain brand
(NB/PL/PPL) but faced with a missing or sold-out product will automatically substitute for another
brand within the same category. In practice, households facing this situation might be brand loyal and
purchase nothing from the category. Faced with enough missing products, households may even abandon
the shopping trip and go elsewhere. These changes could be incorporated into the simulation via
thresholds for stockouts and missing products.

In the baseline simulation, product selection is fixed for each store; in practice, retailers adjust
their product selection constantly based on seasonality, supply factors, and other considerations.
Students could be allowed to change their product assortment for each round as needed. This could allow
for responses to slow moving categories, seasonality in product offerings, the expansion of private labels
based on perceived demand, or efforts to increase foot traffic. Relatedly, the simulation stores could incur
menu costs for changing prices or introducing new products, reflecting the cost of changing and
implementing price tags throughout the store. This dynamic could be very illustrative if the instructor
changes wholesale prices throughout the game, citing inflation or adverse growing conditions.

Perishability is central to both inventory management for retailers and household planning and
shopping behavior. The baseline simulation treats all products as immediately perishable or indefinitely
shelf stable, but perishability could be adjusted per product or category. This would introduce more
careful inventory management decisions for students and would require more rigorous calculations to
determine starting inventory each week. This implementation does not require any change to the
simulation if students are calculating their own inventory each round.

Promotions are complex and the business and marketing literature on them is vast and largely
without consensus. The impact of promotions, with respect to customer behavior and sales, depends on
timing, frequency, depth, product characteristics, and pricing and promotions within stores and among
competitors. The baseline scenario only allows for price reductions, but the simulation could incorporate
a variety of promotional types used by supermarkets. For example, “Buy 1 Get 1” promotions are highly
effective at moving inventory, and promotions that communicate percentage off price reductions may be
more effective on lower-priced items. Promotions could also be complementary, as students could
consider price reductions for common complements when certain products are purchased at full price.
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Additional possibilities for expanding the simulation are numerous and can be tailored to the
learning objectives of the course. This section discusses examples with low programming costs, but
instructors are encouraged to think creatively regarding how the simulation game can better incorporate
real world conditions and considerations. The simulation may assign attributes such as restaurants,
pharmacies, gas stations or roads, all of which could affect the algorithm by which simulated households
choose stores. As an example, the instructor may wish to factor in retail agglomeration, or the notion that
retailers across channels have complementary impacts on each other (Kuduvalli et al. 2025). Students
would not operate these additional outlets; instead, the purely stochastic element of household store
choice might be reduced in favor of a slightly higher probability of selecting stores based on their
proximity to these establishments. Additionally, instructors can adjust product selections so that
households are less likely to demand certain staple or snack foods from stores near these outlets.

7 Conclusion

The paper describes a simulation game that introduces students to competitive issues and managerial
decisions in food retailing. The primary objective of the game is to allow students to make strategic
decisions to maximize profits in the food retail industry. The game is developed in the spirit of learning
by doing and requires students to think through many of the decisions and challenges related to
establishing a supermarket and then running it for a series of weeks or periods. By playing the game and
analyzing the results, students practice principles of inventory management, price and promotional
activity, category management, and competition through price and variety. While the simulation game is
run in R, students are only required to use Excel, and the baseline code to conduct the game is provided
for instructors in the supplementary materials.

The simulation game is appropriate for courses in economics, supply chain management, retailing,
marketing, and more. The game has been designed to be incorporated into a classroom setting and
involves activities that call for in-class groupwork, discussion, and collaboration, as well as deliverables
best suited for independent work outside of class. With minimal modifications, the game could be applied
to an online or fully remote class. The game can be applied to any multiproduct retailer but is designed to
simulate supermarkets and incorporates perishability. The game allows students to experiment with
product selection, pricing, promotion, and stocking in a sandbox setting that is effectively infeasible in
practice due to the tight operating margins and regulatory environment in food retailing. The game also
generates student assignments to be incorporated into course assessment and the fulfillment of course
learning objectives. Student presentations based on the game results provide the opportunity to discuss
successes and failures and solicit feedback from other teams.

The online materials accompanying the paper include all the files and code instructors need to
implement the baseline simulation. The simulation as described in the paper is only a baseline or a
foundation. Instructors are encouraged to expand the simulation in new directions, identify new
opportunities to incorporate it into teaching, and contact the author with ideas, insights, and questions.
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