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Abstract 

 

The article discusses the prospects of retail automation. The volume of the retail automation market has been 

analyzed, and the existing formats of automated trading and it’s development paths have been considered. A review of 

the main market players and the geography of their activities was carried out. The ways of widespread introduction of 

automated trading in the market are proposed. 
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Introduction 

Automation is becoming increasingly important for the retail industry, as many retailers are actively 

using a combination of mobile devices, self-service systems, touch-screen kiosks, and personnel and task 

management solutions to remain competitive in the market. 

The rapid development of IT technologies such as artificial intelligence, self-learning systems, 

smartphones, and broadband mobile Internet, has made the prerequisites for creating sophisticated intelligent 

trading systems without the participation of the seller. 

According to IDC estimates, by 2019, 30% of the world's largest retailers will actively participate in 

digital transformations, increasing conversion to 30% and increasing revenue. By 2021, players who use 

artificial intelligence, as well as the Internet of Things, will increase customer satisfaction rates by 20%, 

productivity - by 15%, turnover - by 25%. According to the forecast of Grand View Research, by 2025 the 

volume of the IoT retail market will exceed $ 94 billion, and the technology market for the industry in 6 years 

will exceed $ 1 trillion [1]. 

According to research by consulting company Grand View Research, Inc., the global market for retail 

automation can reach $19.17 billion by 2023. According to analysts, the average annual growth rate of the 

market will be at 8.7% in the period from 2017 to 2023. At the same time, the volume of the global retail 

automation market in 2016 was estimated at $ 8.96 billion [2]. 

Analysts predict the growth of the retail automation market due to the increasing demand for the 

introduction of technology from hypermarkets, supermarkets, convenience stores, gas stations and pharmacies. 

Among the positive factors affecting the growth of the market, analysts point out the growing use of 

smartphones and the growing penetration of the Internet of Things (IoT) and M2M technologies. The use of 

self-service terminals by retail chains has increased significantly due to the advantages that devices offer to 
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retailers in improving the quality of customer service. By negatively influencing factors that inhibit the growth 

of the market, analysts still attribute the high costs of automation systems implementing [2]. 

 

 

Консалтинговая компания «Zion Market Research» опубликовала результаты своего нового 

исследования мирового рынка автоматизации розничной торговли. Согласно опубликованному отчету, 

глобальный рынок автоматизации розничной торговли в 2017 году оценивался примерно в $10 млрд. 

Аналитики прогнозируют увеличение объемов мирового рынка автоматизации ритейла до $21 млрд 

уже в 2024 году. Среднегодовые темпы роста рынка ожидаются на уровне 10,0% в период с 2018 по 

2024 год [3]. 

Consulting company Zion Market Research has published the results of its new study of the global retail 

automation market. According to a published report, the global retail automation market in 2017 was estimated 

at about $10 billion. Analysts predict an increase in the global retail automation market to $21 billion already 

in 2024. The average annual growth rate of the market is expected to be 10% in the period from 2018 to 2024 

[3]. 

Presentation of the main research material with full justification of the received scientific 

results. 

По-настоящему инновационной моделью магазина без продавца стал Amazon GO, запущенный 

компанией Amazon. В данном магазине факт покупки товара конкретным клиентом определяется на 

основе сложного алгоритма [4]. 

In recent years, stores without sellers have become one of the trends in the development of offline trade. 

The idea of stores without sellers comes from Scandinavia, where such stores have been around for decades. 

In the original version, the main emphasis was placed on the honesty of buyers who took the right product and 

left money for it. 

The re-birth of shops without a seller has already acquired using modern IT technologies. We exclude 

traditional vending machines from consideration, since they existed long before the rapid development of the 

IT sector and do not provide the buyer with the opportunity to study the product in detail before making a 

purchase that is very important. 

Thus, in our opinion, self-service cash desks in supermarkets, which are widely spread all over the world, 

including in large cities of Ukraine, are among the first generation of stores without a seller. However, such a 

model rather shifted traditional duties from the cashier to the buyer, often increasing the time required to 

complete the purchase, and added inconvenience to the customer. 

The truly innovative model of the store without a seller was Amazon GO [4], launched by Amazon. In 

this store, the fact of purchase of goods by a specific customer is determined based on a complex algorithm.  

Instead of cash registers and sellers, the shop was equipped with cameras and sensors. Them keep track 

of which goods the buyer takes from the shelf, which returns and which carries with them. User identification 

is carried out using a smartphone at the entrance to the store. When you exit the store, the cost of purchases 

charging from the customer’s bank card. 
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The developers of the system claimed that, as part of the Just Walk Out technology, the store uses 

"computer vision, depth learning algorithms and a combination of sensory data from various sources." The 

same technology the startup Aipoly works with. They are trying to create "fully autonomous stores" without 

sellers and cashiers at the expense of computer vision [1]. 

Naturally, as any new complex system, there are some failures in determining the taken goods as well 

as when debiting funds from the card in described store. But given the pace of artificial intelligence 

development, we can expect that in 2-3 years this technology will work without failures. 

Amazon launched its first fully automated AmazonGo store in Seattle in early 2018. AmazonGo's first 

robot store was planned to be opened in early 2017, but due to technical problems it was necessary to wait a 

little. Now, by the end of the year, the company intends to open several more points - in Chicago and San 

Francisco [5]. 

Following Amazon, its main competitor, Wallmart, is moving to create a store without cash registers 

and sellers. 

Microsoft and Walmart signed a five-year strategic partnership agreement. Under the agreement, 

Walmart will get access to Microsoft cloud technologies, which, in turn, will receive a test site for a counterpart 

of the Amazon Go project. Thus, the company formalized a partnership directed against the main competitor 

- Amazon [6]. 

Walmart is Amazon's main retail rival and a potential contender for e-commerce market share. Microsoft 

is its key opponent in the cloud market. In June, it became known that Microsoft is working on technology that 

will allow retailers to discover Amazon Go analogs, then Walmart was called among the main partners of the 

project [1]. 

Walmart is going to test such developments: a camera system, like in Amazon Go, to monitor stocks in 

the store, electronic price tags on the racks, wayfinding technology for navigating in the store, augmented 

reality, as well as purchases using artificial intelligence [7]. 

For the first time, Wallmart announced plans to open a concept store in Dallas in June 2018. Like other 

Sam’s Club outlets, customers will need to apply for membership to be able to shop there. Also, customers 

will need to install a special mobile application Sam’s Club Now to get a possibility of good’s barcodes 

scanning, and thus record the number of products. In addition, the customer will be able to pay for purchases 

directly in this application, after adding his credit card to it [7]. 

However, not only the largest retailers follow the path of offline retail automating. Successful startup 

Trigo from technologically advanced Israel created an analogue of the AmazonGo store without cash registers 

and security guards. Unlike Amazon and Wallmart, which build their own distribution network, Trigo propose 

a kind of franchise to create smart stores. 

Now the company has its own "smart" store in Tel Aviv and 7 million of investments from the funds 

HetzVentures and VertexVenturesIsrael. The main direction of the development of this startup is the sale of a 

subscription for the technology of shops without personnel. Trigo, like AmazonGo, uses a camera system to 

track purchases. Customers put the goods into special carts - they have a scanner installed, which reads the 

barcodes of the products and charges payment [8]. 
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The Trigo franchise includes a set of equipment to create a “smart” store, artificial intelligence 

technology for purchases’ accounting and a place on the cloud for data storage. The cost of the subscription is 

not disclosed. The company claims that the system works equally effectively in small and medium-sized stores 

ranging from 200 to 1800 m2 [8]. 

Speaking about Asian market, China is the leader of automated trade. The well-known European 

network retailer Auchan launched automated trading in the Chinese market together with a local operator. 

According to the South China Morning Post, it is planned to open several hundred of mini-stores without 

cash registers and sellers in China. It is planned that the user will log in using a smartphone. Upon entering, 

he will be required to scan the QR code of the store using the WeChat application. Then you need to scan all 

the necessary goods to add them to the virtual basket. Payment can be made through the service WeChatPay 

or through Alipay. The area of stores is assumed to be within 18 m2 with 500 items of goods [9, 10]. 

The Chinese retail giant JD.com also launched a store without cashiers and sellers [11]. The same like 

in case with solution from Auchan they use WeChat application for customer’s authorization. But customer 

also needs to take a selfie. During the shopping process, customer actions are monitored by cameras with face 

recognition. Product selection is also confirmed using RFID tags. At the exit of the store, RFID tags are read, 

as well as control recognition of the customer’s face to confirm the identity. After that, money are charges 

from a bank card. The described process to exit the store takes about 20 seconds. 

Another Chinese giant TaoBao launched a cafe with automatic payment for selected dishes [12]. 

Purchases are made through the application TaoBao. 

Also, a local Chinese network of self-service stores has been launched by local startup BingoBox. Their 

mini-stores are similar in size and appearance to the Auchan solution for the Chinese market [13]. 

 As for the technology of goods accounting, RFID tags are uses. The creators of the store considered 

this a preferable option from the point of implementation complexity. 

India also does not lag behind China. In the Indian city of Cochin, a fully automated store without cash 

registers Watasale [14], created by analogy with Amazon Go in the United States, appeared. Сustomers take 

goods and leave the store. Purchase price is automatically charges from their bank cards. 

The new store Watasale is equipped with technologies based on artificial intelligence, which was 

developed by Nayasale Retail Pvt Ltd. According to the chief marketing officer of Watasale, the development 

of technologies for the store took about three years. The ceiling and shelves of the store are equipped with 

sophisticated sensors and cameras now. The system keeps track of every movement of customers, while 

customer confidentiality is not violated - there is no face recognition, it records which product was taken from 

the shelf and whether it was returned to its place [14]. 

Considering the projects implemented by small businesses, it is worth noting the Swedish IT 

entrepreneur Robert Elajason, who opened a self-service mini-market accessible to visitors 24 hours a day [15, 

16]. For authorization in this store, you should scan the QR code with your smartphone and then scan the bar 

codes of the necessary goods. 

As can be seen from the above, entrepreneurs around the world are actively developing trade 

technologies without sellers based on the most modern achievements of the IT industry. And the participation 
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in this process of such giants as Amazon, Microsoft, Wallmart beats that the market has already passed from 

its inception to the growth stage. 

So far, all the stores without sellers, regardless of the location and used technology, are small and have 

a relatively narrow range compared to traditional trade. In addition, these solutions are complex in terms of 

used technology and expensive. 

In our opinion, autonomous showcases are an important evolutionary link in the transition to 

autonomous stores. This is not a standalone store, but not a traditional vending machine. Autonomous 

showcases are affordable for a wide range of entrepreneurs and at the same time provide customers with service 

at the level of autonomous stores: 

- payment without the use of cash and bank cards; 

- the ability to examine the goods before purchase; 

- possibility to view purchase history. 

As noted above, “smart” vending machines are replacing traditional ones. On the one hand, they retain 

the main advantages of traditional vending, such as the compact size of the outlet, relatively small costs for 

starting and developing a business, and the absence of costs for sellers salary. On the other hand, “smart” 

vending gives the opportunity to establish long-term contact with the client, as in traditional trade, and provide 

the client with additional amenities. 

A typical option for “smart” vending is an autonomous showcase. It requires a minimum of rental space, 

as well as traditional vending machines. However, its key difference is the ability to examine the product 

before purchase. The client can see the expiration date, choose another product. 

Thanks to autonomous showcases, for example, traditional retailers can gradually accustom their 

customers to an automatic retail format and ensure a smooth transition from traditional to fully automatic 

stores. 

Another popular use of autonomous showcases is the sale of ready-made food in office buildings and 

shopping centers. Unlike traditional lunch delivery, clients get the opportunity to receive the goods at a 

convenient time without being tied to the courier. 

Autonomous showcases available on the market, as a rule, are a refrigerated showcase equipped with 

user authorization tools either through a mobile application or using a biometric system. 

Quite an interesting solution is the vein pattern recognition technology applied by DeepBlue Technology 

company. They scan client’s palm for authorization [17]. The biometric system is used to identify the 

customer’s identity and unlock the vending machine’s door. The cameras inside the machine record all 

products taken by the client. After closing the door, the system automatically deducts payment from the client’s 

account in the Alipay payment system 

The manufacturer of smart vending machines, DeepBlue Technology, which received funding from 

Alibaba Group Holding, recently opened a research center together with a large Japanese retailer, Aeon, which 

will focus on technologies’ development for next-generation stores. The company DeepBlue produces vending 

machines in the price range from $ 4,600 to $ 5,400, which are more efficient than regular vending machines 

due to minimal operating expenses [17]. 

Office centers are becoming a potential target market for smart vending. 
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According to the forecasts of the Chinese consulting company iiMedia Research, retail trade, which 

includes smart vending machines, could grow to 13.5 billion yuan (about $ 2 billion) by 2020 [18]. 

Automation of retailers, which includes such segments as vending machines, self-service kiosks, retail 

kiosks, POS-terminals, self-service cash registers, allows customers to make purchases in a more convenient 

and fast way. 

Autonomous showcases are also presented on the Russian market. Izipoint company [19] has developed 

and launched its own autonomous showcase. The customer is authorized by scanning the QR code using a 

mobile application. Accounting for purchased goods is performed using RFID tags. 

Conclusions 

Making conclusions it is worth to notice that the process of moving to stores without sellers has 

actively started and is gaining momentum in the global retail trade. The technological foundation for this was 

the rapid development of IT technologies, including machine learning, artificial intelligence, as well as the 

spread of broadband Internet access via mobile networks. Both the world's largest retailers and IT giants joined 

the struggle. 

It should be noted that the technologies of automated trade used today have quite a few shortcomings, 

but the operators are constantly improving them. It is expected that in 2-3 years stable solutions will appear on 

the market ready for scaling. 

Existing stores without sellers are still complex and expensive. In our opinion, stand-alone showcases 

can become a transitional stage between traditional trade and shops without sellers. They combine advanced 

technological solutions and at the same time are affordable for a wide range of entrepreneurs. 
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