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The Best Technology 
to Measure In-Store 
Interactions in 2022

Three contenders — 
one winner. 



In this report:
We help retailers examine their options for receiving 
dependable and accurate data about in-store 
behavior.
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Context: The failure of Wi-Fi

Delivering First-Party Data with Asset Tagging 

RFID 

Bluetooth AoA BLE (5.1)

Ultra Wideband (UWB)



In-Store Analytics after 
Covid-19 and Cookieless

Measuring in-store customer behavior has never 
been more important than it is in 2022. With 
Covid-19 and the rise of e-commerce, brick and 
mortar stores are being forced to either rise to the 
top or suffer a long, slow recovery that may never 
come. According to McKinsey, 75% of consumers 
switched to a new store, product, or buying 
method during the pandemic, and 80% of those 
intend to continue.1 If retailers do not take action 
to attract customers back to the store, their lost 
business is not likely to return soon, if ever. 

The answer is to reinvent the store experience — 
for customers and employees. Use digital kiosks 
to supplement the workforce with self-service 
options. Deliver content with digital signage; 
personalize the store experience.

But how can retailers provide a personalized 
experience, in-store? Technology drives these 
outcomes, but it requires the right infrastructure. 
To achieve the most personalized, responsive 
journeys, stores need to be able to understand 
how customers are interacting with their stores. 
This requires location information, such as dwell 
time and pathing.

With the fairly recent push to a cookieless mobile 
world, many of the largest retailers have already 
begun to deploy in-store digital and analytics 
capabilities. The question that this report will focus 
on: What technology is the best currently available 
to measure customer behavior?

We look at three main possibilities, all of which 
have capabilities best suited to specific use cases. 
However, there is a clear winner when considering 
long-term deployments at scale.
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Wi-Fi for In-Store Analytics 
Is No Longer an Option

Wi-Fi is a sore spot for many retailers in 2021. Until 
this year, retailers could easily measure traffic by 
observing customers’ mobile devices. The system 
utilized the existing, open Wi-Fi connectivity on 
mobile devices to track those devices persistently 
during their store visit. Customers moving 
throughout the store did not need to log onto the 
business network.

This technology was not accurate, but it was 
inexpensive. Wi-Fi systems used mobile devices 
owned and operated by customers instead of tags, 
significantly reducing cost and complexity. 

However, the greatest strength of Wi-Fi proved to be 
its greatest weakness.

Mobile devices broadcast their MAC address when 
searching for Wi-Fi routers. Whether they connect to 
the network or not, each device still identifies itself, 
persistently giving away its identifying information. 

Over the past couple of years, Apple and Android 
added a protocol that would change the displayed 
MAC address every couple of minutes. That led 
Wi-Fi analytics systems to count single customers 
as multiple customers and lose the ability to track 
persistent IDs. It broke the system, leaving many 
retailers in the dark — and back to the drawing 
board.

Retailers should prioritize anonymity, privacy and 
end-to-end ownership when selecting in-store 
analytics solutions to ensure that third-parties 
cannot disrupt their operations again.

Wi-Fi analytics are offered in two ways:  Despite its 
current weaknesses, Wi-Fi analytics solutions are still 
offered to retailers, typically bundled with network 
solutions. These solutions might be offered in one of 
two ways.

1. Mobile Devices as Trackers: Although outdated, 
retailers might still see bundled offers combining 
simple store analytics solutions with network 
installs. Some Wi-Fi companies continue to sell 
mobile device tracking services, though these offers 
are becoming increasingly rare. Due to changes in 
cookie policies on Apple and Android devices, these 
solutions have lost almost all of their value.

2. Asset Tagging: Asset tagging is more 
complicated, but it is the only current workable 
solution to store measurement. Used in this 
way, Wi-Fi does provide valuable first-party data. 
However, Wi-Fi is not competitive as an asset locator 
technology for three reasons.

 • Low accuracy: Monitors assets down to  
10 or 20 m2 — not the kind of accuracy  
stores need to glean useful data

 • High battery consumption: Wi-Fi frequencies 
require more energy than other solutions on 
the market, requiring more frequent battery 
changes and higher cost

 • Expensive: Wi-Fi tags cost between $20–50 per 
asset tag, leading to prohibitive expenses  

These three factors show that as an asset tracking 
technology, Wi-Fi is unsuitable. Now that mobile 
devices are no longer reliable assets, the prohibitive 
cost and imprecise measurement make this 
technology unsuitable for retail environments.

 

 STRATACACHE 2022



Passive RFID Is Good in 
Certain Situations But Not 
for In-Store Analytics 

Without mobile device tracking, businesses are left 
with two good options, a few decent options, and 
more bad options for tracking assets. Passive RFID is 
a decent option — ideal for niche use cases.

Though RFID asset tagging solutions can use 
battery-activated tags, they often use passive tags 
that do not consume energy. Systems like these 
are commonly used by retailers to detect and deter 
bad actors, and they can be seen at the entrances of 
many stores. These sensors can detect when passive 
tags pass near them but will be unaware of tags 
outside a few meters. Theft deterrence is an ideal 
use case given the strengths and weaknesses of 
RFID asset tagging.

Passive RFID Pros and Cons 

Pros

 • No battery on tagged assets

 • Tag cost extremely low

 • Many different tag types, allowing for tracking of 
a wide variety of asset types 

Cons

 • RFID Readers are very expensive

 • RFID Range is limited 

 • Store-wide solutions require a large number of 
readers, resulting in high upfront cost 

 • Interference from metals and liquids can lead to 
inaccurate readings

Is Passive RFID a competitive solution to report on 
customer journeys?

Measuring entrance and exit of assets constrains 
tracking to a small area, where only a few sensors 
are necessary. The typical use case caters to the 
short sensor range and controls cost. 

If you want to control cost while still measuring 
traffic, occupancy and people counters can achieve 

this with relatively few placements. In these cases, 
passive RFID is not the preferred solution either, 
simply because most customers will not hold a tag 
until they leave. 

To measure in-store behavior, you need sensors 
across the store. The limited range and large 
expense of each sensor can easily balloon the cost, 
while interference further reduces the effectiveness 
of any passive RFID-based solution.

If you want to 
control cost while still 
measuring traffic,

occupancy and 

people counters 
can achieve this 
with relatively few 
placements. 
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Active RFID: Powered 
asset tags 

Active RFID asset tags rely on battery power 
to broadcast their signal and location. Sensors 
pick up and triangulate these signals, mapping 
movements with high precision.  

Active RFID asset tags are more expensive than 
passive RFID, but they allow for much fewer 
sensors, making up for the extra cost easily when 
tracking assets across retail locations, warehouses, 
and larger buildings. To track movement across 
any significant space precisely and consistently, 
active RFID is required.

Within this category, the technology of choice 
comes down to frequency and standard. 
Frequency refers to the physical wavelength of 
the signal emitted from asset tags; standard refers 
to the standardized way that sensors interpret 
physical signals.

 

AoA BLE: Angle of Arrival Bluetooth Low Energy

Bluetooth is a case-in-point for the importance of 
standardization. When initially released in 1999, 
bandwidth topped out at 732 kb/s. Bluetooth 5.0 
maxes out at 50 Mb/sec, more than 50 times what 
it was before the millennium. Bluetooth 5.1 further 
standardized “Direction Finding” or AoA and Angle 
of Departure (AoD). 

These recent but proven innovations have made 
Bluetooth technology a competitive in-store 
measurement technology. As an asset tracking 
solution, Bluetooth deploys a combination of 
locators and tags across stores. Tags emit a low 
energy pulse that is triangulated by sensors, down 
to less than 1 m2 accuracy.

AoA BLE Pros and Cons

Pros

 • Very accurate (.5–1 m2)

 • Sensors and tags can be used as BLE/iBeacon 
devices 

 • Competitive market for BLE tags

 • Proven technology

 • SDK compatible

 • Tag battery life is 3–5 years, not a large pro but 
certainly satisfactory

Cons

 • Cost of deployment

 • Tag mounting challenging

Is AoA BLE a competitive solution for in-store 
analytics?

With some relatively minor issues, AoA BLE 
technology is a competitive solution for in-store 
analytics. Battery life of tagged assets is 3–5 years, 
and this is roughly the same lifecycle of a shopping 
cart in a high-traffic store. Maintenance costs are 
manageable and relatively simple. 

AoA BLE increases accuracy enough to provide 
meaningful data to support customer analytics, 
as well as automations. The Bluetooth standard 
also accesses a large market of established BLE 
technology vendors and developers, making these 
solutions easier to support and maintain. 
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Ultra Wideband (UWB)

When Apple unveiled its iPhone 11 with Ultra 
Wideband connectivity, it advertised the 
technology’s ability to provide spatial awareness, 
understanding where other iPhones were in the 
surrounding environment. Now that Apple AirTags 
have popularized asset tracking, the technology 
has gained momentum, not only as a consumer 
technology but as a potential business asset 
tracking solution.

Pros and Cons of UWB Asset Tagging

Ultra Wideband frequencies are high on the 
spectrum and are extremely accurate, down to as 
low as 5–20 cm2. 

Pros

 • Extremely accurate

 • Fewer tracking sensors required

 • Slightly reduced cost of deployment when 
compared to AoA BLE

Cons

 • Tag battery efficiency 

 • Tag price

 • Tag battery life & cost

 • Tag size

 • Interference can decrease accuracy

 • Not a standardized technology

 • Limitation of number of tags per location due to 
bandwidth constraints

 

 

Is UWB a competitive solution for in-store 
analytics?

While UWB has significant potential, there are a 
number of reasons why it is less than ideal for in-
store analytics. Tags are large, unwieldy, and require 
relatively large amounts of power to provide signal. 
The technology is not yet standardized and has yet 
to be taken up by more than a handful of Android 
devices. With Apple’s recent privacy shift, we 
should be hesitant to piggyback on third-party 
technologies where the data and hardware are 
outside our direct control.
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The Best In-Store Analytics 
Technology Award Goes to: 
AoA BLE
 
Tracking assets in an indoor environment requires 
reliable, accurate, and low-power wireless signal 
technology. There is no ideal solution, as each 
technology has unique sets of strengths and 
weaknesses that make it shine in certain use 
cases and fail in others. When it comes to in-
store analytics, many of these technologies are 
immediately eliminated from consideration, simply 
because accuracy is a primary concern. 

To glean meaningful data regarding movement 
throughout a store, we need to be able to establish 
accuracy of below 5 m2 and preferably even lower. 
This level of accuracy allows us to determine 
important metrics, such as dwell time and 
pathing as related to specific displays, ads, and 
triggers within the store. The data can be used 
to understand how customers or personnel are 
interacting within the location.

This information has dramatic implications for 
management, Marketing and Operations personnel. 
Not only does this digitization of the customer 
journey unlock personalization and responsiveness 
within the store, it also drives the ability to test and 
optimize content. STRATACACHE deploys in-store 
analytics solutions in conjunction with digital 
signage to enable retailers to iteratively improve 
the effectiveness of content, turning up the dial 
on profitability, efficiency, basket size, and many 
other strategic goals. Real-time location data sets 
the stage for companies to become increasingly 
customer-centric and convenient.

Given the accuracy requirement, AoA BLE and UWB 
are both suitable. There are certainly use cases that 
would justify UWB’s 20 cm2 of accuracy over BLE’s 
50–100 cm2; however, in most practical applications, 
both now and in the foreseeable future, AoA BLE will 
be the most practical technology to use.

STRATACACHE Corporate Headquarters 
STRATACACHE Tower 
40 N Main St
Dayton, OH 45423
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Interested in what in-store analytics 
can do for your enterprise?

Discover STRATACACHE Retail Solutions

https://www.stratacache.com/en/markets/retail/

