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BRICK-AND-MORTAR RETAILERS ARE UNDER PRESSURE:  

• to successfully compete in the contested low-margin retail industry, retailers need to 
find ways to cut costs and increase revenue,  

• retailers have to prepare for the future as new competitors disrupt old-fashioned retail 
industry practices,  

• to increase customer satisfaction and to build consumer loyalty, retailers need to offer 
a remarkable in-store experience, and  

• to be environmentally friendly, retailers need to find solutions that reduce waste and 
plastic packaging.  

 

THE SIGNIFICANCE OF RETAILERS’ CHECKOUT PROCESSES:   
WHEN TIME IS MONEY  

Benjamin Franklin’s famous adage “Time is money”1 has never been more accurate than in today’s 
fast-paced business environment. Businesses prioritize efficiency to cut production costs, emphasize 
their employees’ time management and save their consumers as much time as possible.  

The checkout process is an important and time-consuming part of retailers’ in-store operations and a 
consumer’s shopping experience, but it can be frustrating. Consumers do not like spending a long 
time waiting at the checkout, which leads to decreased satisfaction and reduced retention rates. Slow 
checkout processes also make retailers inefficient and delay operational processes.   

According to our investigations, one reason for long checkout times is that retailers spend a long time 
checking out non-barcoded, variable weight items such as fruits, vegetables, bakery products or nuts. 
Cashiers need experience and knowledge to check out these items correctly and quickly.   

Cashier operated Point of Sale (POS) systems or Self-Service Checkouts used by consumers are part 
of the checkout process landscape. Retailers can choose from a huge variety of POS and SCO 
systems provided by established manufacturers (e.g., NCR, Diebold Nixdorf), but they are still 
frustrated by the checkout systems that are currently available.   

 

 

1 Mogilner, C., Whillans, A., & Norton, M. I. (2018). Time, money, and subjective well-being. In E. Diener, S. Oishi, & L. Tay 
(Eds.), Handbook of Well-Being. Noba Scholar Handbook series: Subjective well-being. Salt Lake City, UT: DEF publishers.  
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For instance, in a report by RIS News, 43% of retailers state their POS does not meet their basic 
requirements or capabilities for the next two to three years.  23% of retailers said that their current 
POS systems do not even meet their basic requirements today.2 

Present POS and SCO systems leave retailers disappointed and in need of a profitable upgrade.  

SMALL TIME SAVINGS MAKE A HUGE DIFFERENCE  

The following examples (used for illustration purposes only) show how a small amount of time saved 
checking out consumers’ shopping baskets leads to significant cost savings for retailers.  

Even a slight reduction of time cashiers spend scanning each item can significantly impact the 
supermarket's total checkout time. Tiliter helps cashiers do their work more efficiently, resulting in 
time savings and more throughput at the checkouts. 

 

SELF-SERVICE CHECKOUTS LEAVE RETAILERS AND CUSTOMERS UNHAPPY  

To decrease checkout times and save labor costs, retailers first introduced SCO in 1998. At that 
time, SCO were celebrated as a valuable innovation that enhance the consumer experience and cut 
retailers’ costs. But retailers worldwide have struggled with its successful application. 

First, although consumers are excited to use SCOs, they become frustrated with the tedious process 
of scanning barcodes themselves and checking out variable weight items (e.g., fresh produce) 
through inconvenient product catalogues. The poor usability of SCO leads to long lines that 
eventually cause consumers to leave the store without purchasing anything – a behavior termed cart 
abandonment.   

A report found that “over the last 12 months 86% of consumers have left a store due to long lines, 
resulting in purchases at a different retailer or no purchase at all.”3 In total, the worldwide loss of 
potential sales due to cart abandonment accounts for approximately $37.7 billion.4 

Second, there is a small group that uses SCO to steal products. Anecdotal evidence suggests 
that SCO increase theft by five times compared with the conventional cashier assisted checkout.5The 
UK Home Office’s Commercial Victimisation Survey (CVS) uncovered that “supermarkets with self-

 

 

2 https://www.ncr.com/company/blogs/retail/lets-not-forget-about-pos 
3 https://www.chainstoreage.com/technology/study-long-checkout-lanes-cost-retailers-billions/ 
4 https://www.chainstoreage.com/technology/study-long-checkout-lanes-cost-retailers-billions 
5 http://www.businessinsider.com.au/theft-is-higher-in-self-checkout-lanes-2012–4 
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service tills were significantly more likely to experience shoplifting than those without, with 86% of 
those with self-service tills being victims, compared with 52% of those without.”6 

According to a study conducted by the National Australian University, 19% of SCO-
users consciously under-scan their shopping basket, and 67% of the items stolen are fresh 
produce.7 A study conducted in the UK states that the total cost of items stolen through self-checkout 
machines in 2017 increased to more than £3bn, up from £1.6bn in 2014.8 

Third, despite the public perception that costly SCO implementation leads to layoffs of retail 
personnel, the workforce in supermarkets with SCO remained the same. By introducing SCO, retailers 
aimed to put their former cashiers to work in-store for value-add services such as attending to 
customers or refilling shelves. Instead, these employees are needed in the checkout area to 
assist consumers using the SCO. So, expensive installation of SCO has not cut costs and might even 
result in a negative return on investment.  

THE NUMBER OF SCO IS EXPECTED TO GROW WORLDWIDE  

Although retailers are aware of SCO disadvantages, their number worldwide is expected to almost 
double from 240,000 in 2016 to 468,000 in 2021.9 This strong increase is facilitated by growing 
customer acceptance. For instance, in 2017, a customer survey in several countries revealed that 90% 
of the survey participants already used SCO, with the share being highest in Australia and Italy.10 
 
To gain a competitive advantage by reducing checkout times and increasing profits, retailers have 
to look to innovative solutions that improve the checkout process, consumer experience and SCO 
performance.   
  
It is important that a new technological solution is desirable, feasible, viable and easily implemented.   
 
TILITER RECOGNITION API: PRODUCT RECOGNITION THAT ACCELERATES THE 
CHECKOUT PROCESS   
  

To address the pain points of retailers and consumers, we developed the Tiliter Recognition API. A 
software that uses artificial intelligence and deep learning technology to automatically recognize fresh 
produce. Tiliter Recognition API is available as a cloud-based software solution (API), making it easy 
to integrate into existing or new POS and SCO systems. It is capable of accurately recognizing various 

 

 

6 Home Office (2015) Crime against businesses: Findings from the 2014 Commercial Victimisation Survey. Available at: 
www.gov.uk (accessed 29 May 2015) 
 
7 Taylor, E., 2016, Supermarket self-checkouts and retail theft: The curious case of the SWIPERS, Criminology & Criminal 
Justice, Vol. 16(5) 552–567 
8 https://metro.co.uk/2017/12/28/one-four-people-admit-smuggling-goods-self-service-checkouts-7187790/?ito=cbshare 
9 http://www.bbc.com/future/story/20170512-should-cashiers-be-humans-or-machines 
10 http://theconversation.com/the-economics-of-self-service-checkouts-78593 
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fruits and vegetables, such as Truss, Roma and Gourmet tomatoes, and Red Delicious, Fuji, Pink Lady, 
and Royal Gala apples. 

Our research revealed that many cashiers have issues in differentiating similar looking fruits and 
vegetables. Incorrectly selected fruits can have two consequences: either consumers are charged the 
wrong amount of money (too much or too little) or/and retailers have difficulty in keeping track of their 
stock of fresh produce. By integrating the Tiliter Recognition API into conventional POS systems, it 
assists cashiers in selecting the right fresh produce.  

Integrating the Tiliter Recognition API into SCO helps shoppers during the checkout process by 
automatically identifying and presenting a selection of fresh produce on the checkout’s 
screen. Shoppers do not need to manually search for their items in cumbersome, unsorted product 
catalogues. Which means we reduce the waiting time during the checkout process 
and increases consumer satisfaction. Tiliter also reduces theft committed by (un)intentional wrong 
entries made by shoppers at the SCO by alerting staff that the correct prediction has been 
overridden, reducing costs for retailers.  

YOUR RETURN ON INVESTMENT: MAKING MONEY BY SAVING TIME  
 

In the following example, we explain how Tiliter’s integration into POS and SCO systems will have a 
significantly positive return on investment for retailers.  
 

• First, Tiliter accelerates the checkout process at POS and SCO systems.  

• Second, it decreases the number of items that cashiers at POS unconsciously under-scan.  

• Third, Tiliter enables retailers to cut plastic packaging.  
  
TILITER’S RECOGNITION API MAKES CASHIERS FASTER  
 

To calculate the time and monetary value that integrating Tiliter in conventional POS 
systems demonstrates, we used data from systems that we tested in with one of our customers. (This 
example is for illustrative purposes only and results may differ in-store – contact Tiliter for a 
personalized demonstration). 

The data shows that, compared to an experienced cashier that checks out consumers’ shopping 
baskets on a conventional POS, cashiers that use a POS equipped with the Tiliter Recognition API 
save on average 4s on scanning each fresh produce item. A 4s decrease of cashiers’ time needed to 
scan fresh produce will have a huge impact on the retailers’ bottom-line.   

A typical retail transaction includes an average of 20 items11 which means that a cashier who can save 
4s time scanning each item will save 80s for the whole transaction.  

 

 

11 https://www.nielsen.com/au/en/insights/article/2016/double-the-opportunity-online-grocery-buyers-spend-twice-as-much/ 
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With, say, 100 transactions per day per checkout, and 5 checkouts in one store, retailers could save 
approximately 25 hours per week per store. Or 25,000 hours across 1000 stores. 

 
  
TILITER REDUCES WAITING TIME AT SCO 
 

The full potential of SCOs equipped with Tiliter becomes clear when compared to conventional 
SCOs. To make the advantages of the recognition system tangible, we measured the time consumers 
spent checking out using a conventional SCO and compared it to the time consumers needed to use 

a SCO equipped with Tiliter.    
 
We asked ten consumers to check out the same predefined shopping basket of six different kinds of 
fresh produce for each SCO system. The basket consisted of pears, lettuce and four different apples 
(Granny Smith, Pink Lady, Modi, Eve). We recruited consumers that vary in their SCO-handling skills: 
three technology-savvy consumers that in their everyday life only use SCOs, five consumers that use 
SCO regularly and two consumers that rarely use SCOs (e.g., people that are not familiar with the 

technology).   
  
In addition, we measured the number of touches, which we define as the number of commands 
the consumer needs to input on the touchpad of the conventional SCO. We calculated the average 
time and touches needed for all ten consumers for the conventional SCO and the SCO equipped 

with Tiliter.  
 
We found that, on average, consumers using the conventional SCO needed 54s and 16 touches, 
whereas consumers using the SCO equipped with Tiliter needed 31s and six touches. Therefore, 

consumers using Tiliter needed 21.6s (42%) less time and 10 (63%) fewer touches.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Using Tiliter, consumers save significant time at the checkout. Retailers can check out the same 
number of consumers with a smaller amount of SCO systems. And retailers could also expect to cut 
potential losses caused by consumers’ cart abandonment due to long checkout queues. 

  
ADDITIONAL BENEFITS  
 

In addition to Tiliter’s positive effect on checkout waiting times, it also: 

• prevents cashiers’ incorrect scanning, 

• mitigates fraud committed at SCO systems; and 

We found that, on average, consumers using the conventional SCO needed 54s and 
16 touches, whereas consumers using the SCO equipped with Tiliter needed 31s and 

six touches. Therefore, consumers using Tiliter needed 23s (42%) less time and 10 
(63%) fewer touches.  



6 

• reduces retailers’ usage of plastic wrapping. 
 
TILITER PREVENTS CASHIERS’ ‘WRONG-SCANNING’ OF FRESH PRODUCE  
 

The numerous conversations that we have had with new and more experienced cashiers suggest that 
checking out the wrong kind of fresh produce happens frequently — a circumstance that we label as 
wrong-scanning. We found that cashiers often struggle with distinguishing, for example, different sorts 
of red apples or recognizing exotic and uncommon fruits and vegetables. Cashiers report that time 
pressure and regular changes to retailers’ fresh produce product range lead them to commit errors in 
the checkout process. Our research shows that to avoid the risk of upsetting consumers by charging 
too much, when in doubt, most cashiers choose to check out unrecognizable fresh produce items as 
the cheapest option.  

Consequently, cashiers’ wrong-scanning can result in retailers’ financial loss as well as an 
interruption to their inventory management.  

Firstly, as cashiers tend to under-scan fresh produce items that they do not recognize confidently, 
retailers miss out on revenue and potential profit.   

Let us assume that a supermarket checks out 500,000 fresh produce items yearly. Cashiers’ under-
scanning of only 0.5% of the total amount of fresh produce sold results in 2,500 fresh produce items 
that equate to potential losses.  

Secondly, Tiliter assists retailers in managing their inventory more reliably. Even a small number of 
fresh produce checked out inaccurately can disturb the retailers’ inventory management as they are 
unable to monitor the actual demand and supply of fresh produce. As it is not evident for retailers 
which sorts of fresh produce they have in stock and which fresh produce needs to be restocked, in 
the worst case, some fruits or vegetables might decay in the warehouse while others may remain 
unsold out on the shelves. By assisting cashiers in recognizing fresh produce items more 
accurately, Tiliter enables retailers to reliably monitor the supply and demand of fresh produce 
and guarantees more efficient inventory management.  

 
 
TILITER PREVENTS THEFT COMMITTED AT SCOS  
 
As mentioned before, consumers that use SCOs to steal products represent significant economic 
damage that harms retailers’ performance. A study conducted in the UK found that retailers that 
offer SCOs for check out have lost 3.97% of their inventory. By comparison, retailers offering only 
traditional tills estimate their losses at 1.47% of their inventory.12 For this reason, numerous retailers 
have hired employees to monitor consumers in the checkout area. Some retailers 

 

 

12 https://metro.co.uk/2017/12/28/one-four-people-admit-smuggling-goods-self-service-checkouts-7187790/?ito=cbshare 
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even increased their prices to absorb the losses incurred by SCO theft and pass them on to customers 
through an “honesty tax”. 

Tiliter’s Recognition API is an effective way to cut these costs for retailers and consumers. It not only 
enhances the consumer experience but also prevents shoplifting, as consumers are not able 
to deliberately under-scan items by checking out an onion for an avocado, for example.   

TILITER REDUCES RETAILERS’ CARBON FOOTPRINT  
 
Currently, retailers use plastic packaging such as plastic bags or plastic wrapping to recognize 
different fresh produce items at the checkout. In addition, retailers use the more delicate 4-digit PLU-
barcode label made from plastic to distinguish fresh produce.13 

Although the small size of the sticker that carries the barcode label may suggest that it has no 
significant impact on the environment, the use of PLU labels has the following disadvantages:  

• to label each fresh produce item requires time and labor,  

• cashiers have to scan the barcode label during the check out or know the 4-digit label by 
heart, and  

• the labels are neither recyclable nor compostable.  

 

Consequently, with Tiliter, the laborious process of packaging and labelling fresh produce is not 
needed anymore. Cashiers are supported in checking out the right fresh produce. And, finally, Tiliter 
enables retailers to reduce their carbon footprint.   

  
IN A NUTSHELL  
 
In summary, implementing Tiliter's API offers an economical way for retailers to upgrade their 
existing POS and SCO systems without the need for expensive hardware upgrades. By integrating 
Tiliter's technology, retailers can revolutionize outdated retail practices and improve the checkout 
experience for both cashiers and consumers. Tiliter's solution addresses a real-life need at the 
conventional POS or SCO system by removing the hassle of selecting the correct fresh produce 
item from an overwhelming user interface menu. Moreover, Tiliter's API helps reduce plastic 
packaging, which in turn reduces retailers' carbon footprint. By accelerating the checkout process, 
increasing consumer satisfaction, preventing theft, and reducing waste, retailers can achieve a 
significant positive return on investment by implementing Tiliter's API.  

 

 

 

13 https://www.cbc.ca/news/canada/calgary/calgary-plu-fruit-vegetable-sticker-1.4573302 
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CONTACT US  

  
Tiliter  
175 Pitt Street 

Sydney, NSW, 2000  
Australia  
  
PHONE: 1800 954 755  
sales@tiliter.com  
www.tiliter.com   

 

 

 

 

 

 


