
Leveraging the Use of Emerging Technologies
To Maintain A Low-Cost Operating Model



What is our solution to 

this problem?

A B

Walmart in-store operating costs 

can be greatly reduced while 

enhancing and providing an 

amazing customer experience.

Objective

Improving self-checkout, decreasing 

the lighting after hours, and 

empowering employees will greatly 

reduce operational costs.

Recommendation

Walmart can drastically reduce in-store operational costs by improving self-checkout,  reducing lighting during the night, and empowering employees.

What is the main 

problem we are solving?

What are we hoping to 

achieve?

B

Reduce the in-store 

operational costs to provide 

value and a better experience 

to customers at Walmart.

Outcomes

Executive Summary
REDUCING IN-STORE OPERATIONAL COSTS



Objective
What is the main problem we are solving?



Theft is one of Walmart’s biggest concerns right now, 
accounting for 73% of total shrinkage. This is an extremely 
important problem as Walmart is losing around $175 million 
per year in theft.

Inventory & Theft

Utility Costs

All aspects of the employee lifecycle starting from hiring, 
onboarding, retaining, and benefits contribute to operational 
costs. The employee experience on the job is a huge 
contributing factor leading to high operational costs. 

Employee Lifecycle

Reducing In-Store Operational Costs

Refrigeration and lighting account for over 80% of total energy 
use in superstores. Reducing the amount of energy required to 
operate them is a critical piece to reduce in store operating costs 
and presents an immense energy efficiency opportunity.

WALMART RECOMMENDATION



Utility Costs



Refrigeration
and Lighting
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Managing Energy Costs in Grocery Stores

Energy costs can account for up to 15% of a grocery store's 

operating budget. Big-box stores like Walmart spend on average 

$190,000 on electricity bills per year. Refrigeration and lighting 

account for 80% of the energy use in Super Stores like Walmart. 

This results in energy efficiency becomes a key priority in order for 

Walmart stores to use state-of-the-art equipment that will ensure 

the quality of their products, while also maintaining a low cost. As 

well, since grocery stores’ profit margins are so thin—on the order 

of 1 percent—every dollar saved in energy is equivalent to 

increasing sales by $59!

UTILITY COSTS



Operating Cost
1

Customer Experience & Overuse of Energy2

Problem: Open air-fridges 
UTILITY COSTS

Too much cold air escaping from refrigerated displays, for example, may decrease comfort for 

customers and employees alike, requiring simultaneous space heating and a significant 

overuse of energy. The open air refrigerators  loses much of their cold air at the front and it 

must be continuously replaced to ensure produce is kept cool. This increases energy 

consumption and creates ‘cold aisle syndrome’, making for an unpleasant experience for 

shoppers.

In a typical supermarket, 50% percent of refrigerated display cases are open. Open cases use up to 3 to 4 

times as much energy as closed cases. Products in open refrigerated cases are more likely to reach unsafe, 

warmer temperatures; this can lead to food waste and employees needing to spend more time restocking 

supplies. Additionally, the open cases are much less efficient, creating higher energy costs for the grocery 

store.

http://energy.gov/sites/prod/files/2013/12/f5/commlbldgs18_goetzler_040413.pdf
http://aceee.org/blog/2014/02/new-refrigeration-efficiency-standard
http://aceee.org/blog/2014/02/new-refrigeration-efficiency-standard


Refrigeration and Lighting: 
Solution



Aerofoil-Energy

This aerodynamic device is developed for the front edge of an 

open air refrigerator. It significantly reduces the energy consumed 

by refrigerators in supermarkets and convenience stores by 

ensuring that more of the cold air stays in the refrigerator. It 

acts as barriers that pushes cold air back inside as these devices 

are carefully designed and engineered to control the direction of 

airflow. Using airfoils can help supermarkets cut energy costs 

by 25% or more. 

Aerofoil Energy Technology

UTILITY COSTS

Aerofoil devices can be easily attached and implemented to each 

refrigerator shelf to keep more of the cool air inside the cabinet. 

Fitting the aerofoils could reduce Walmart's chain's refrigeration 

costs by up to 15%, a potential multi-million dollar annual 

saving nationwide. 

Aerofoils can represent a potential drop in energy consumption of 

44 million kWh every year for the chain – the equivalent of boiling 

320 million kettles. supermarket aisle temperatures are estimated 

to be up to 4°C warmer for customers. 

Aerofoils not only reduce energy consumption on supermarket 

refrigeration units, but also improve the customer’s shopping 

experience.  

● aerodynamically straighten  cold air curtains

● reduce cold air spill and cold-aisle syndrome

● improve energy efficiency by up to 40%

● improve product temperatures, reducing shrinkage and food 

waste

● can be retrofitted in situ or specified for new build

● provide a barrier-free alternative to glass doors



Superstores have always faced the problem of reducing 

energy wastage fro open fridges. Cold air is discharged from 

the top of the fridge and sucked in again at the bottom, the 

idea being to circulate cold air around the fridge. But what 

happens in reality is that the cold air spills out onto the aisle. 

Aerofoils keep this cold curtain of air inside the fridge and 

save energy.



Implementation 

The device is retrofittable. There is a bracket kit that 

provides an extremely rigid yet simple and unobtrusive 

attachment between the shelf edge and the aerofoil. No 

drilling is required and hence there is no requirement to 

de-merchandise the cabinet. The system is also designed 

to accommodate a mini- or full-sized riser to facilitate 

product alignment. Large supermarkets can be retrofitted 

with aerofoils in a single night.

Retrofittable

Aerofoils help minimise the installation costs of a major 

roll-out project such as, implementing these aerofoil 

devices within large Superstore chains like Walmart. They 

have custom snap-fit brackets which reduces installation 

time to seconds, which can be seen in this video  here.

Speed of fit 

Aerofoil Energy has managed the seamless installation 

of some half a million aerofoils in over 2,000 stores for 

the UK's largest supermarket chains. Big supermarket 

chains like Walmart can also save around 

$169,752,880.86 a year by implementing this 

technology. This device saves up to 30% of a 

supermarket's energy costs and has the potential to save 

annually the equivalent of a month's worth of the 

domestic CO2 emissions from a city the size of 

Manchester. This innovative technology results in 

significant energy savings for supermarkets and 

convenience stores, with corresponding benefits for their 

carbon footprint and energy consumption. The 

technology will also make the shopping experience more 

pleasant for consumers with warmer aisles.

Examples

UTILITY COSTS

https://www.aerofoil-energy.co.uk/assets/videos/video4.mp4


Utilities: Other 
Recommendations



Walmart Canada stores aren’t open for 

service 24/7, however they have around 

6-10 employees working at Walmart from 

11pm-7am for the night shift to restock 

items on shelves, maintenance cleaning, load 

and unload of inventory etc. (evidence)

Problem: All lights left on during high traffic 

service hours during the day, are also left on 

during night shifts during non-service hours. 

Occupancy sensors can serve as low-cost 

easy to implement solutions to be used 

during night-shifts. Walmart  can  install 

dual-level switching for overhead lights, 

allowing some fixtures to be turned off 

during low-traffic hours. 

After fridges and freezers, lighting is the 

second biggest financial outgoing for 

supermarkets. 

Walmart Has Unnecessary Lighting in Stores

Smart power strips have occupancy sensors 

integrated within them that can shut off 

plugged-in devices after a set of interval 

inactivity greatly reducing energy 

consumption 

Problem

Every 1,000 kWh you save by 
turning things off equals $100 off 

your utility bill. 

Solution

UTILITY COSTS

https://www.youtube.com/watch?v=oCOcbVIJMLo


Refrigeration comprises up to 73 percent of 

energy consumption in supermarkets. 

Meeting the energy demands of 

refrigeration, is an expensive problem that 

squeezes super markets razor thin profit 

margins.

Refrigeration systems are designed to do 

one thing—keep food at a constant 

temperature around the clock. There is a 

24/7 cooling need for food which results in 

Walmart, consuming 3x more energy than 

other retailers.

Demand Response Technology: The 

Refrigeration Battery from Axiome 

Technology stores energy when power is 

cheaper (at non-peak hours) in order to 

smooth out the demand curve. This allows 

big Supermarkets like Walmart, to save 40% 

on energy consumption on peak hours.

Refrigeration systems work hardest during 

on-peak hours, 12pm-6pm, when store 

traffic and outdoor temperatures are 

highest.

Refrigerators 

This can cut 20% off a grocery store’s total 

electricity bills, and can also work as an 

emergency backup power system. The 

refrigeration battery stores cooling for later 

use. 

Problem Solution

This can be installed without any 

reprogramming of the refrigerator as it’s a 

retrofit that works in parallel with central 

refrigeration systems.

UTILITY COSTS



Employee Experience



New employee reports on the job, ready to job 

shadow and be trained by their supervisor. Training 

can be a combination of online and in-person.

03. Training

Walmart completes the reference checks 

and completes administrative process 

associated with onboarding.

02. Onboarding

This is the first step in the hiring process. Applicant 

resume received by Walmart management either 

through direct application or referral. 

01. Hiring

At this point, the employee is trained and 

starts to be a contributing member of the 

Walmart Workforce. 

04. Engagement

The employee is settled in the role, is now 

fully immersed in  all aspects of being a 

Walmart employee.  

05. Retention

The employee decides to leave Walmart, or 

Management determines that this employee 

is not a good fit for the corporation.

06. Termination

Employee Life Cycle
EMPLOYEE EXPERIENCE



Walmart employees were scattered around everywhere, 

especially in the larger stores. We had to go looking for 

help if we were trying to find something.

Employee Placement

The employees appeared exhausted and weren’t willing 

to show us where the specific items were, and there 

weren’t enough of them to go around.

Employee Enthusiasm

The express checkout was closed while there was one 

employee at the self-service attempting to watch over 

10 different machines.

Express Checkout

Employees we spoke to had been at Walmart ranging 

from 6 months to 2 years. They were very mechanical 

and in no mood to serve up a smile.

Employee Turnaround

We made different observations 

about how the employees 

interact with customers at 

various Walmart locations.

Employee Observations & Analysis
EMPLOYEE EXPERIENCE



Caiden has been a Walmart 
employee for about 2 years now, 

and has always been a cashier. He 
has little liking for his job, which 

outlines a poor employee 
experience.

Politics Level

Company Support

Description here:

I have been working at Walmart for 

almost 2 years now. The experience 

hasn’t been that great, it is hard to get a 

raise, and when you do, it is almost 

nothing. I have nearly gotten fired 

because I sprained my leg once, and the 

treatment I get from management is poor. 

I would say that this experience has been 

a 2/10 for me. 

About Caiden

*not a real picture of employee, stock photo used for privacy and anonymity purposes.



Employee Experience: 
Solution



Employee scheduling and ensuring 

that there are the right number of 

employees in various sections of the 

store is extremely important.  This 

will also positively impact the 

customer experience.

Employee Scheduling
Having one employee assisting 

8-10 people is not practical. 

Through a camera, management 

should be able to view the 

self-checkout line ups, and be 

able to send more help over.

Self-Checkout
Obtaining employee input on ways to 

effectively enhance customer experience 

and reduce operational costs would be 

the best way to obtain feedback, as 

employees on the floor have the most 

experience with customers.

Employee Input
Employee retention tactics are 

extremely important. 

Segmenting employees by their 

interests and career aspirations 

will help set better expectations 

for employees.

Employee Retention
Providing better customer 

service training with 

certifications and recognitions. 

Different levels or options for 

growth for all positions will help 

employees excel.

Customer Service

Improving the Employee + Customer Experience
EMPLOYEE EXPERIENCE

1 2 3 4 5



Inventory & Theft



External Shrinkage Accounts for Over $175
Million of Walmart’s Yearly Costs

Shrink is responsible for about 1.4% of total sales. However, it doesn’t solely 

represent customer theft. Of the shrinkage amount, shoplifting accounts for over 

38% of annual shrink in Walmart, with employee theft accounting for 35%, and the 

rest reflects damaged goods, cashier errors, and other administrative slip-ups. 

Loss from Theft Sums to Over 78% of Annual Shrink

According to a national retail survey held in 2009 in the US, the average shoplifter 

walks out with $438 per theft, and the chance of being caught is only 1 in 48.

The Chance of a Shoplifter Being Caught Currently is 1 in 48

Theft is one of Walmart’s biggest concerns right now, accounting for 73% of the $175 million of 

Walmart Canada’s Yearly costs from shrink. Roughly, yearly theft from Walmart amounts to 

Walmart makes has an average margin of about 3.12% on its sales. To compensate for a $100 theft, 

the company would need to sell $3206 worth of items. With a company as big as Walmart , every 

aspect is massive -  even losses from shoplifting. Although, this problem presents an incredibly 

unique and enticing opportunity.

INVENTORY & THEFT



Onboards Previously Unlikely Offenders
1

Presents Low-Risk Theft Opportunity2

Self Checkouts Pose a Huge Risk for Theft
INVENTORY & THEFT

While basic security may deter some opportunists, professional thieves still view self-checkout as 

a prime target. It can be challenging for one associate to monitor multiple checkout stations in a 

busy store, and other shoppers can often obscure the line of sight from the camera. It’s also easily 

excusable. You can simply apologize and say that you thought you had scanned the item, as it is 

difficult for a  retailer to prove otherwise.

Due to the incredibly low risk in self check-out, previously unlikely offenders may see it as an opportunity to 

‘save some money’. The ease of theft is likely inspiring people who might not otherwise steal to do so.

Many of these offenders don’t view it as theft and more as a deserved discount for standing in line too long or 

spending a lot of money at the store. Others steal small things as the absence of a human cashier and the 

presence of a machine owned by a massive corporation turns it into “a crime in name and not in spirit.”



Extent of the Problem

When Voucher Codes Pro, a company that offers coupons to internet 

shoppers, surveyed 2,634 people, nearly 20 percent admitted to 

having stolen at the self-checkout in the past. 

20% of People  Admitted to Stealing at Self-Checkout

More than 50% of those people stated they ‘gamed’ the system 

because detection by store security was unlikely.

50% Stated it was Due To Low Likelihood of Detection 
by Store Staff & Guards

A 2015 study of self-checkouts with handheld scanners, conducted by 

criminologists at the University of Leicester, also found evidence of 

widespread theft. After auditing 1 million self-checkout transactions 

over the course of a year, totalling $21 million in sales, they found that 

nearly $850,000 worth of goods left the store without being scanned 

and paid for.

$850,000 Was Stolen From $21 Million in Checkout Sales

INVENTORY & THEFT



Customer Opinions on Theft from Self Checkout
INVENTORY & THEFT

After surveying a vast array of people through a variety of means 

including in-person interviews, social media polls and reddit 

questions, below are a couple of the abundance of responses we 

collected in regards to customer opinions when it came to theft 

from self-checkout machines in Walmart. 

“Anyone who pays for more than half of their stuff in self 

checkout is a total moron.”

“If you can’t afford to pay cashiers, I can’t afford to pay for my 

groceries.”

“"idc if im rich im still stealing from walmart self-checkout"

Interview & Survey Responses





03 04

01 06

02 05

Find the sticker on your item. Press the "Fresh 

Produce Lookup" button. Select the fruit or 

vegetable that you are purchasing.Place the item 

onto the machine’s scale. 

03. Ringup of Produce Items

03

Locate the barcode for each item, hold it to 

the red scanner, and wait for it to beep. 

Move the item to the bag.

02. Ringup of Barcoded Items

02

Set your items down to the left of the machine, and 

choose your language preference. One item should 

be scanned at a time.

01. Setup

01

Type in the code of an item to bring it up to 

pay for it. Select what you are purchasing 

and place the item onto the machine’s scale. 

04. Key in Code

04

The customer bags their soon-to-be 

purchased items in their preferred style. 

05. Bag Groceries

05

The customer follows a varied transaction 

procedure that accepts credit/debit only, 

with an option of coupons, codes, etc. to 

increase savings to finally pay and complete 

the transactions and transfer ownership.

06. Complete Transaction

06

Self-Checkout Process
INVENTORY & THEFT



One can easily swap labels, not scan items, and only 

pay for a small portion of goods sold as self 

checkout makes theft incredibly easier.

The System Makes for Easy Theft

Although alerts like below can deter some ‘accidental 

theft’, most shoplifters would simply avoid putting 

items in bags and can thereby bypass the system.

Insufficient Measures in PLace

The self-scan operators were not paying attention to 

the area and what people were doing. It can be 

challenging for one associate to monitor multiple 

checkout stations in a busy store, and other shoppers 

can often obscure the line of sight from the camera. 

Self Checkout Operators



Inventory & Theft: 
Solution



Computer Vision At Self-Checkout

With the increase in prevalence of self-checkout machines across Walmart Superstores 

countrywide, above information elucidates how incredibly easy it is to steal items, while 

also making unlikely offenders more susceptible and likely to commit the crime, costing 

Walmart millions.

To combat this, Computer Vision, a branch of Artificial Intelligence, can be implemented 

into the system to recognize tag swaps, avoidance in scanning certain items, and 

suspicious behavior. 

Consequently, it can notify an employee in charge so they can deal with the situation 

appropriately. 

Current infrastructure in self-checkout machines already has camera’s embedded, but it 

is solely for recording purposes. Where this fails is due to seeing theft after it occurs, 

whereas computer vision has a proactive approach for overall prevention. 

Easy to implement and highly accurate,  it can then prevent theft from occuring - saving 

Walmart a substantial amount of money. 

INVENTORY & THEFT



The system detects the presence 

of a tag swap, thereby charging 

the correct amount while 

preventing theft and notifying 

staff about intent to steal.

Detect Tag Swapping

Many offenders tend to not scan 

a portion or even all of their 

items in a self-checkout station. 

The CV system can identify 

unscanned objects checked out.

Recognize Unscanned Items

Customers tend to hide their items, 

making them obscure to the camera 

and difficult to detect a theft. However, 

there are similar behavioural patterns 

that can be detected with computer 

vision.

Identifies Suspicious Behavior

Walmart takes pictures of previous 

shoplifters. This database is 

implemented into a system with CV 

for facial recognition that can 

determine if a person stole or not.

Detects Previous Shoplifters

To be discreet and not draw attention, the 

system can transmit a message to the 

supervisor on duty responsible for theft. In 

addition, a short buzzer will sound while 

turning the light on the register read.

Notifies Staff

Capabilities of Computer Vision in Self-Checkouts
INVENTORY & THEFT



Once a customer swaps a tag, they will hold it to the machine along with the incorrectly 

corresponding item. The machine will identify the item incorrectly, and in cases without 

computer vision, charge the wrong amount.

Machine Recognizes Swapped Tag
1

The camera on the self-checkout will detect a different item. For example, if a tag for a mint 

box is put on a juice box package, the system can determine that the item was not in fact a 

mint box, but a juice packet instead, thereby charging the correct amount.

Camera Will Detect A Different Item
2

Detection of Tag Swaps

98% - Nestle Juice Box: Item#1928

The system determines the presence of a tag swap when the price on the scanned tag 

does not reflect the item detected in the computer vision model. This can combat theft as 

it prevent a customer’s efforts to steal through tag swap.

The System Charges Correct Amount
3

The system will then alert loss prevention officers or an employee at Walmart as they get 

a notification about a potential intent to steal with a station number being transmitted to 

them. The system will also make a buzzing noise.

Alerts Loss Prevention Officer & Employee
4

INVENTORY & THEFT



Self checkout infrastructure to embed computer vision in its 

system is already present, with cameras and screens and 

the computing power to support the technology.

All Infrastructure is Present Already

Walmart will need to hire a team or use its current AI 

specialists to develop this technology. The cost for this 

will depend on how much Walmart pays these 

developers and how the project is planned, as that 

determines the time.

Cost for Developers

Majority of the tools required to implement the 

computer vision technology is largely software, 

eliminating potential additional costs for hardware.

Tech Is Largely Software

Cost for in-store implementation is dependent upon how 

long Walmart takes to complete the software and 

implement it. On average, with a team of 10, it will take 

1 month. It can easily be uploaded into the current 

self-checkout software.

Cost for In-Store Implementation

Implementation of Technology
INVENTORY & THEFT



Easy To Implement Solutions to Combat Self-Checkout Theft
INVENTORY & THEFT

3

4

Anti-Theft signage throughout stores 

reinforces messages as to consequences 

of stealing goods, and can stop offenders 

from committing crimes.

Anti-Theft Signage1

One solution would be to hire security guards, or 

get an existing employee to wear a uniform. It’s 

also essential to ensure that employees are 

always monitoring store areas to prevent theft.

Employee Roles2

Limiting the amount of items people can 

check into dressing room with an active 

supervisor can largely prevent the theft of 

clothing in Walmart stores.

Dressing Rooms

Creating store layouts in an open way so 

that employees can have a clear view into 

multiple sections simultaneously. This can 

be supported by mirrors as well.

Store Layouts



Key Takeaways

C

B

A

Energy costs account for up to 15% of a stores operating cost.  Refrigeration 

and lighting account for 80% of the energy use in Super Stores like Walmart. 

The energy consumed by open case refrigerators can be reduced by 

using Aerofoil Energy technology.

Improving Energy Efficiency

Employees are an organization’s #1 asset. In order to provide a better customer 

experience, Walmart needs to keep their employees in stores happy so that this 

is able to be reflected onto customers during their experience at Walmart.

Creating a Better Employee Experience

Theft accounts for 73% of total shrinkage, and the self-checkout system makes it a lot 

easier for theft to occur. To improve the self-checkout process and reduce theft, 

computer vision can be implemented.

Utilizing Computer Vision to For Self-Checkout

A B

C

Summary of Recommendation
WALMART RECOMMENDATION



Dear Walmart team,

We would  like to personally thank you for this wonderful opportunity to contribute our part to help reduce 
Walmart’s in-store operational costs. Through this experience we have learned so much and will be able to 
apply this knowledge into future projects we take on.

We hope we were able to make an impact on Walmart’s future decisions! Feel free to contact us at any time 
via email or LinkedIn if you have any questions or comments in regards to our recommendation. We would 
love to hear from you!

We would love to help Walmart in the future! We hope to see the company strive even further by maintaining 
a low cost operating model while simultaneously creating an amazing experience for millions of customers 
around the world.

Best Regards,
Zaynah & Riya

zaynahbhanji@gmail.com
riya.karumanchi.03@gmail.com

Walmart Recommendation

On A More Personal Note

mailto:zaynahbhanji@gmail.com
mailto:riya.karumanchi.03@gmail.com

