
Transforming  
inventory counting
Using video technology and statistical sampling 
to reduce costs and improve efficiency

The COVID-19 pandemic presented new challenges for management and their auditors to perform 
traditional on-site inventory counts. In many cases, the work-around was video technology for 
auditors to observe counts remotely and greater reliance by companies on statistical sampling. It is 
highly likely that these transformative and cost-saving solutions will become accepted practice long 
after COVID-19.

The pandemic push 
Companies holding inventory employ a variety of methods to 
physically count quantities on-hand, either through complete 
counts or through cycle counts. The American Institute of 
Certified Public Accountants (AICPA) and the Public Company 
Accounting Oversight Board (PCAOB) audit standards require 
auditors to attend and observe a company’s inventory count 
and perform recounts, and other procedures, to evaluate the 
sufficiency of the overall process.

During COVID-19, due to the heightened risks to safety  
for all involved and the temporary closures of many facilities, 
it was impossible for many companies to conduct their counts 
or auditors to observe those counts the usual way. Thankfully, 
the auditing standards contain provisions that provide 
alternative means of responding to the audit requirement 
when in-person physical observations are impractical, such as 
when an employee’s safety is at risk, as was the case during 
the pandemic. This exception has been widely interpreted to  
mean that alternative methods of counting inventory are 
acceptable.

Just as collaboration software such as Zoom and Microsoft 
Teams came along at the right time to make remote work 
an acceptable alternative to office meetings for many 
businesses, a new generation of video technology is enabling 
auditors to be physically present when inventory counts take 
place without taking the risks of on-site visits. Since the 

auditor is virtually present in real-time for the actual count, 
this technology is a game changer. Based on the success 
of remote observation over the past year, we believe it will 
continue to be accepted practice—even after it is once again 
practical to observe inventory counting in person.

Small portable video devices such as RealWear’s HMT-1 smart 
glasses and Go Pro cameras transmit detailed images, offering 
both companies and auditors greater flexibility, quicker counts, 
and lower costs—reducing both the number of counters 
needed and travel expenses. At the same time, the technology 
allows management to centrally observe counting practices, 
providing an opportunity for more oversight and supervision. In 
one pilot study using smart glasses, a single remote inventory 
count took only five hours compared with what typically 
required three days.1

The pandemic also increased use of statistical sampling by 
management to verify inventory quantities. With the support 
of statistical sampling experts, management can teach 
employees random sampling methodologies—counting a 
small number of items in a large inventory of similar items. 
Statistical analysis uses the random sample to derive a 
conclusion about the remaining population of inventory items. 
It’s also possible to combine the new video technology with 
statistical sampling to carry out the overall inventory counting 
process more efficiently.

1 KPMG Deploys AMA XpertEye’s Technology For Remote Inventory Review, KPMG press release, February 24, 2021 
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There are no guidelines from the AICPA or the PCAOB to 
determine when it is acceptable to use real-time video 
technology to conduct inventory counts, either for the entire 
count or as supplemental count evidence. Therefore, the 
decision to use video should be based on risk assessment and 
characteristics of the inventory, the locations it is being held, 
and the nature of the counting process and controls. The risk 
assessment should include factors such as whether in-person 
counts have been successfully conducted before and whether 
the inventory is spread over other locations, as well as the 
potential for fraud or error associated with the inventory. 

Assessing the level of risk should determine to what extent 
real-time video can be used. In addition, users need to verify 
that connectivity is available throughout the entire facility 
being counted and that there are no areas where a  
lack of wi-fi might prevent real-time video examination.

Another factor to consider is the nature of the inventory 
involved: Is the inventory all of a similar type and does it 
include individual units that are easy to count? Are there 
multiple locations to count?

Higher-risk inventory includes those based on volume or 
weight measurements, work-in-progress inventory, and 
inventories that require an expert to determine quantities. 

Operations and facilities also play a role in determining 
whether video counting is appropriate. Higher risk activities 
could include facilities that remain open during the 
counting process, with receiving and shipping taking place 
simultaneously, counts that require multiple days to complete 
and if the objectivity of the employees operating the video 
gear cannot be assessed.

The company’s internal controls need to be considered 
as well, such as whether they have effective controls 
over inventory movement, or if there have been historical 
deficiencies. Another important factor could be whether 
previous counts at the location have been accurate or 
inconsistent. Ultimately, the auditor and the company should 
discuss how video technology could be implemented to 
ensure that the costs and benefits are clear to both sides. 

When video makes sense
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How video technology is deployed 
Once an auditor and the client have decided to use video, 
they can choose from a growing list of smart devices. “Smart 
glasses” worn by an on-site employee, for example, provide 
live, high-resolution video streams to company employees and 
auditors. This allows off-site auditors to view the inventory and 
interact in real-time, directing the employee to move around 
on command to confirm inventory counts.

Other options include hat-mounted Go Pro cameras and live 
streaming from smartphones using video conferencing apps. 
Suggested steps for observing remote inventory counting 
include:

The tour

The auditor directs the company employee to perform a 
complete tour of the facility with either a visible address 
on the outside of the building or GPS-enabled technology 
that shows its exact location. The video can introduce the 
personnel responsible for managing the inventory and the 
counting process and show the overall layout of the facility. 
The tour also should show the layout of the facility, including 
shipping and receiving areas, how the inventory is organized, 
and what security mechanisms are used to safeguard the 
inventory, such as access cards.

Testing the company’s controls

The auditor directs the company employee to move the 
camera as they perform counts so the off-site auditor can 
observe the on-site staff as they perform controls without 
direction or interruption. During the performance of company’s 
controls, the auditor observes the count (and re-count) 
process. The controls and count procedure observation should 
include:

 — The count instructions used, so the auditor can confirm 
that they are the same as those provided prior to the 
count.

 — The count sheets records and technology used during the 
count (providing a copy in real time, if possible).

 — The storage location identifier, or equivalent, for the item 
selected by management to be counted.

 — The opening of some boxes to observe that the product 
exists to validate the quantity in boxes without relying on 
written lists. 

 — The identification of slow moving or obsolete 
merchandise, if applicable.

 — An explanation of the company’s process to resolve any 
identified differences, such as recounts.

The auditor’s independent count 

The auditor directs the company employee to follow their 
instructions in the execution of independent procedures, 
including performing test counts based on a real-time 
selection. At the auditor’s direction, the company employee 
should show the exact location of the inventory and move 
the camera sufficiently to verify the physical condition of the 
inventory.

Final steps 

Before ending the observation, the auditor directs the 
company employee facilitating the real-time video to perform 
all the steps normally taken when an auditor is physically 
present, such as doing a final tour of the facility to show that a 
complete count was conducted. 

To gain the level of assurance that the auditor has in an on-
site observation, the auditor may want to vary the nature, 
timing, and extent of the video observation and introduce 
elements of unpredictability. This requires thoughtful 
planning, risk assessment and comprehensive discussions 
with management so that all parties involved are aware of 
the objectives and agree on the steps that will be necessary 
to achieve those objectives. It may also be appropriate to 
perform dry runs in advance of the actual audit to work out 
potential challenges, such as wi-fi connectivity.
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The statistical sampling option
The COVID-19 pandemic also prompted more companies to turn to statistical sampling because of the difficulties in counting 
100 percent of inventory. Now, the potential savings in resources may convince management to continue to use the method 
(see “Shrinking inventory counting from two weeks to one day”). 

However, sampling may not be appropriate in all cases. Before deciding to use statistical sampling, company management 
should perform a thorough risk assessment, including an upfront analysis about the sufficiency and appropriateness of the 
sampling methodology being considered and the potential for bias. The process should include:

Determine the suitability 
for sampling. Management 

needs to consider factors including 
the type of inventory management 
system being used, the type of 
inventory, the proposed timing, 
the similarity of items being 
counted, whether past counts have 
been accurate and whether the 
environment has changed since 
previous counts.

Identify and understand the 
population. Management 

should analyze the inventory to 
understand its characteristics in 
order to design the sampling plan 
and define the units to be sampled. 
The analysis could include assessed 
risk, monetary value, product 
mix, unit of measure per unit, the 
sampling unit, (e.g., SKUs) and 
timing of last count.

Select the sampling method. 
Statistical sampling provides 

an objective method for determining 
sample size by defining uncertainty 
about the variability in the sample. 
This allows management to 
establish a confidence level and 
margin of error. Then, a statistically 
based formula is used to compute 
the sample size based on the 
specified margin of error and 
confidence level. 

Select the sample items. 
Sampling approaches include: 

true random, where every unit has 
an equal chance of being selected, 
or monetary-unit sampling, in which 
every monetary unit in the inventory 
has the same size. 

Perform the count. The 
company counts each item 

selected as part of the sample. The 
count is compared with inventory 
perpetual records at the time of 
the count and discrepancies are 
investigated. 

Evaluate the results. 
Management needs to verify 

that all of the items they planned to 
count were successfully counted. 
If the company used the count 
to determine the total value of 
inventory or to estimate a shrink 
allowance or adjustment to the 
inventory value, it will extrapolate 
the result of the sample counts to 
the remaining items not counted 
and assess those results based on 
assumptions made for the sampling 
method. The difference between 
the counted inventory on hand and 
the original inventory balance is the 
total variance.

Shrinking inventory counting  
from two weeks to one day 

KPMG recently helped a major retailer use statistical sampling for its year-end inventory count. The 
inventory was stratified into groups based on the inventory location and the type of location. It was then 
further separated by the recorded book inventory cost. The retailer used a targeted sampling precision of 
plus or minus 3 percent, at a 95 percent confidence level. 

While the sample only covered 2.5 percent of the entire inventory population, the total inventory value was projected with high 
precision. The retailer invested in upfront work, including risk assessment and designing the statistical sample. But the savings 
came in execution: the entire inventory count required only one day, while the traditional, wall-to-wall inventory count would 
have taken more than two weeks.
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How KPMG can help
KPMG has decades of experience helping companies around 
the world design inventory counting processes, including 
clients with highly complex inventory in multiple geographical 
locations. KPMG has advised companies on efficient and 
effective approaches to statistical sampling based on 
inventory type and unique company needs. KPMG has also 
become a leader in deploying technology to execute inventory 
observations, including remote inventory counting. KPMG’s 
approach includes a proprietary system combining RealWear’s 
HMT-a1 smart glasses with AMA’s ExpertEye software. In 
the past year, these remote counting engagements have 
been shown to maintain accuracy while helping meet safety 
and health concerns—and improving inventory counting 
efficiency, too.
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