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Abstract

Purpose – The purpose of this study is to analyse the level of adoption of in-store 

analytics by brick-and-mortar retailers. Web analytics technology has been widely 

adopted by online retailers, and the technology to gather similar information in physical 

stores is already available. This study explores how such technology is valued and 

adopted by retailers.

Design/methodology/approach – This study is based on interviews and a focus group of 

21 retail executives using a semi-structured interview methodology. An in-store analytics 

service was defined, along with specific key performance indicators (KPIs) and use cases 

to structure respondents’ feedback.

Findings – Although noteworthy differences have been found in the value of KPIs and 

use cases by type of business, the main finding is that none of the respondents reached 

the stage of a brick-and-mortar data-driven company. In-store analytics services are in 

the early stages of Rogers’ (1983) model of diffusion of innovations. Three main reasons 

are presented: lack of technology knowledge, budget priority, and a data culture inside 

the companies.

Practical implications – The results should encourage scholars to further investigate the 

drivers accelerating the adoption of these technologies. Practitioners and solution 

providers should strive for improvement in the simplicity of their solutions.

Originality/value – This study is the first to analyse the level of adoption of in-store 

analytics from the perspective of retailers.

Keywords Brick-and-mortar, In-store Analytics, Technology Adoption, Retail

Article Classification: Research paper.
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Introduction

The retail sector is undergoing a period of transformation and disruption (Hagberg 

et al., 2016). Although physical retail continues to account for most of the revenue in the 

sector (Clement, 2019), and customers show a preference for an improved brick-and-

mortar experience over online shopping (Spanke, 2020; Wilson, 2013), thousands of 

stores worldwide are closing down (Meisenzahl, 2021; Retail Dive, 2021). The remaining 

stores are going through a transformation process that some scholars refer to as the retail 

apocalypse (Childs et al., 2020; Mende and Noble, 2019) because of the growth of e-

commerce (Chiang and Dholakia, 2003).

Indeed, e-commerce has several benefits for shoppers, such as product range, 

product information, and convenience (Somani, 2015). For retailers, e-commerce 

provides full information on customer behaviour and traffic (Beri and Parminder, 2013; 

Bilgic and Duan, 2019). Customer traffic measurement is the key to a profitable business 

and has been positively correlated with sales in previous research (Anic et al., 2010; Yiu 

and Ng, 2010). Websites are often organised like traditional shops, with virtual 

departments, aisles, shopping carts, and counter lanes (Huotari, 2015). By each click, all 

of a customer’s interactions and movements are collected and digitally stored, generating 

a large amount of data that can be processed to increase customer knowledge and identify 

actions for the business, such as customer recommendations or website restructuring 

(Bilgic and Duan, 2019; Ramzan et al., 2019).

Although brick-and-mortar store transactions are not genuinely digital, different 

types of technologies are available to record and measure the internal activities of a store 
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(Landmark and Sjøbakk, 2017; Zeng et al., 2015). The evolution of the Internet of Things 

increasingly introduces hardware and software allowing the registration of real-world 

transaction data to create valuable information for businesses (Weinswig, 2017). Having 

access to activity analytics in physical stores is a key asset that allows for more fact-based 

decisions. Moreover, such analytics can be used to take dynamic and automatic decisions 

(Huotari, 2015). Customer behaviour data have the potential to raise the interest of any 

business, as the number of customers and their path in the store impact sales volume 

(Perdikaki et al., 2012).

This research focuses on the perception and level of adoption of in-store analytics 

services by retailers based on a proposed service definition that delivers customer insights 

for physical stores. In-store analytics is a generic term to define the technology and 

services that provide automated information of activity of customers and sales in a brick-

and-mortar store. This study aims to answer the following question: Are brick-and-mortar 

retailers leveraging in-store analytics? For this purpose, fieldwork based on interviews 

and a focus group of retailer representatives were conducted. Respondents explained their 

needs, current level of digitalisation, and their views on the benefits and value of in-store 

analytics. The results show the level of maturity of retailers in the usage of this technology 

and support two major contributions. First, it shows that physical retailing remains in the 

early stages of in-store analytics adoption, whereas the same companies are gathering and 

analysing customer tracking data in their online businesses. The difference between the 

two scenarios shows the lack of a homogeneous data culture inside the companies of the 

sample. Second, the study shows that there is no mature digital plan for retailers with 

respect to brick-and-mortar technologies, despite ongoing initiatives and an underlying 

interest in data-driven companies. Three main obstacles explain the situation: lack of 

technology knowledge, lack of budget priority, and the absence of a data culture. A 
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simplified plan is presented to overcome these obstacles. These contributions allow 

practitioners to improve their technology and services. Furthermore, the results will 

encourage researchers to analyse the value of in-store analytics and related technologies.

The remainder of this paper proceeds as follows. Section 2 sets the theoretical 

background for this research, explains the value of measuring customer behaviour in 

brick-and-mortar retailing and related technologies, and addresses privacy concerns. 

Section 3 develops the empirical analysis, explains the research objectives, the survey 

model, and the composition of the sample and the data obtained, as well as includes a 

discussion of the results. Finally, in Section 4, the conclusions, limitations of the study, 

and proposals for future research are presented.

Theoretical background

Innovation diffusion theory

There is an extant corpus of literature on technology adoption in brick-and-mortar 

stores, based on several adoption model theories (Jocevski, 2020; Vakulenko et al., 2018; 

Wolpert and Roth, 2020). Rogers’ diffusion of innovations theory (DOI) (Rogers, 1983) 

is one of the most frequently used theories and is thus appropriate for an exploratory 

approach to the adoption of a certain innovation (Bhattacharya, 2015; Kang et al., 2015). 

DOI synthetises a set of factors (relative advantage, compatibility, complexity, 

trialability, and visibility) of the process of adoption, and categorises the adopters in 

groups (innovators, early adopters, early majority, late majority, and laggards), according 

to their moment of adopting the innovation, as the adoption process is not immediate. 

DOI has been used as a theoretical framework in previous retail studies to approach 
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innovation from the perspective of retailers and their managers (Pantano and Vannucci, 

2019; Tsai et al., 2010).

The business value of in-store analytics

One of the most accepted characteristics of e-commerce, since its beginning, has 

been the digital recording of interactions (Huotari, 2015), which facilitates accurate 

business decisions (Chaffey and Patron, 2012; Phippen et al., 2004). Bilgic and Duan 

(2019, p. 175) identified, through a systematic literature review, the business value of e-

commerce data analytics, and highlighted several usages, such as ‘pricing a 

product/service, designing or improving a product/service and recommending a 

product/service, measuring service quality, etc.’. The goal is to increase sales through 

conversion rate optimisation (CRO) (Beri and Parminder, 2013; Chaffey and Patron, 

2012; Saleem et al., 2019). Under the term CRO, practitioners group techniques to 

improve conversion rates, which generally refer to sales per visitor (Saleem et al., 2019).

The logging of transactions and interactions in the physical world requires 

recording technology. Cheaper sensors, improved software algorithms, and mobile 

devices (Härtfelder and Winkelmann, 2016) narrow the differences between brick-and-

mortar retailers and e-commerce merchants in terms of activity information (Mavroudis 

and Veale, 2018), which leads to a better understanding of the shopping process, with 

important findings for the business (Perdikaki et al., 2012; Karaman, 2015). Companies 

measure the level of performance of their processes by defining relevant indicators, called 

key performance indicators (KPIs), which allow the measurement of the level of 

achievement of specific targets (Nagyova and Pacaiova, 2009). In retail, the KPIs for the 

physical world tend to match those of the online stores, even though they are limited by 

the type of interaction or the deployment costs. For example, in e-commerce, it is easy to 
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register that a customer is viewing a product page (Bilgic and Duan, 2019), whereas in a 

brick-and-mortar store, it is more difficult to track a customer’s interest in specific 

products in the aisles through IoT technology (Pfeiffer et al., 2020). Despite such 

restrictions, the incremental value is colossal. Based only on customer traffic and sales, 

Perdikaki et al. (2012) defined relevant KPIs, such as conversion rate and basket value, 

and obtained business insights that affected store labour and location decisions. Traffic 

tracking can also be applied to larger areas, such as an entire high street, and can provide 

information on customer preferences, specific shopping times for different items, or the 

propensity to react to promotions (Betzing, 2018). Huotari (2015) conducted a literature 

review of retail KPIs. He discarded the financial KPIs that focus on the financial targets 

of the company, such as the level of investment, profitability, or inventory cost, to focus 

on those of a non-financial nature. The research found that 42.2% of non-financial KPIs 

were related to customer behaviour, such as traffic (visits), customer flow, mobility, time 

spent in an area, and loyalty. Sales were used in some ratios to offer important insights 

into business performance, such as the conversion rate.

Initially, traditional methods were used to register these data, including 

questionnaires, surveys, and interviews (Das and Varshneya, 2017; Hu and Jasper, 2004; 

Kesari and Atulkar, 2016). Although these methods can retrieve in-depth information on 

preferences and opinions, they suffer from bias in the trustworthiness of the answers 

(Newman et al., 2002). In some cases, they were complemented by direct observations 

that were labour-intensive (Yiu and Ng, 2010). Although these methods have been 

broadly used in the past, there is no possibility of real-time usage and continuous 

measurement, as they require human interaction to register the results (Dogan et al., 

2019).
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Technology improves the trustworthiness of data without human labour and in real 

time. Because the objective is to track the movements of customers in physical stores, the 

technology must detect target individuals in the space. Different technologies and 

methodologies can be used for these purposes. Table I presents a summary of the main 

technologies that can be used for in-store analytics and related literature.

(TABLE I HERE)

Privacy is a major issue in tracking and profiling solutions. Although scholars 

highlight the current privacy concerns (Farshidi, 2016; Groß, 2015; Nguyen, 2019; Turri 

et al., 2017) and laws are evolving towards the need for explicit approval to use any kind 

of personal data (Betzing, 2018; Weinswig, 2017), customers are generally willing to 

receive targeted information that represents their needs more accurately (Infosys, 2013; 

Kerem and Ulla, 2018). Furthermore, some data can be anonymised and aggregated, 

providing powerful insights and avoiding personal data privacy issues. Companies that 

develop solutions must, therefore, choose between explicit user acceptance of the use of 

personal data or an anonymisation process. An example of such use of anonymised 

information is the Smart Steps service from Telefónica (Hong et al., 2020; Telefonica, 

2020). Based on a mixture of mobile network and web browsing information, it delivers 

aggregated information on the demographics and preferences of visitors who were present 

in a specific area at a specific time, as well as their previous and following visit locations.
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Methodology and data

Design and sample

The study employed an interview-based methodology (Rowley, 2012), as it is the 

most widely used method in the organisational information systems and technology 

adoption literature (Choudrie and Dwivedi, 2005; Mingers, 2003). The methodology 

included semi-structured interviews (Louise and Alison, 1994), individual sessions, dual 

sessions, and a focus group, as the interview methodology allows for different options 

(Mingers, 2003).

To standardise the sample and ensure valuable answers from all respondents, 

participating businesses had to have at least 10 brick-and-mortar retail stores and use at 

least two of the following five technologies: digital signage, mobile app for customers, 

online analytics, Wi-Fi for customers, and people counters. Furthermore, interviewees 

had to occupy a specific rank in the company: chief executive officer (CEO), chief 

financial officer (CFO), chief marketing officer (CMO), or chief digital officer (CDO). 

Technical roles (operations and IT) were selected for group sessions. Companies could 

be from different retail sectors.

The final composition of the sample by sector and role is shown in Table II.

(TABLE II HERE).

A total of seven individual interviews, four dual interviews, and one focus group 

with six participants were conducted from 17 July to 31 July 2019. All sessions were 

conducted face-to-face. A semi-structured script was used, with the following five-point 
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agenda: introduction, brick-and-mortar digitalisation, company and role challenges, 

relevant business KPIs, and service feedback. The first questions allowed us to 

characterise the sample (Is there a plan in place to digitally transform your company? 

What level of maturity do you have towards digital transformation?), while the main 

questions were directly related to the research (What are your day-to-day challenges? 

How useful would an in-store analytics solution be? How would you use it?).

A specific service definition for an in-store analytics solution was defined to receive 

the respondents’ feedback homogeneously. The service, named In-store Insights, can use 

different sources of data from three technologies: Wi-Fi, beacons, and cameras. The 

software gathers all the data from sensors and converts them into a set of KPIs, which are 

then presented on a dashboard where a user can review the insights, export them, or mix 

them with other sources to obtain information for making decisions. Participants were 

informed that all the collected data would be anonymised to comply with the current 

regulations on data protection and privacy. During the sessions, the service was described 

to the participants, and they were requested to assess the value of two sets of information: 

first, a list of KPIs that could be obtained, and second, cases where such information 

would eventually be used in their businesses. KPIs and use cases were taken from existing 

service definitions and success stories from the industry (Ipsos, 2017; Luenendonk, 2015; 

SightCorp, 2020; Telefonica, 2020; Walkbase, 2020).

To characterise the sample, Table III shows the respondents’ key declarative 

statements on their market situation. Very different perceptions are observed. E-

commerce has disrupted each sector differently, and retailers focus on improved 

experiences and bring value with specialised shop assistants and personalised and 

segmented customer attention (Kamaladevi, 2010). The answers show that price 

competition and product catalogues are not major concerns for the respondents; instead, 
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they seek to move away from transactional sales and add extra value to the customer’s 

experiences.

(TABLE III HERE).

Results

The respondents provided structured feedback on the technologies currently in use and 

the value of the In-store Insights service. Table IV presents the respondents’ perceptions 

of the level of digital maturity in their companies and the technologies already installed 

in their businesses. Three main findings are presented in this table. First, there is no 

relationship between the perception of maturity and the number of technologies, which 

shows how abstract the concept of digital transformation is for the respondents. In 

general, the respondents recognised that they were in the early stages of digital 

transformation: ‘We have just started a digital unit’, (operations manager, restaurant); ‘I 

am more a marketing guy than a digital guy’, (CMO, dental clinic); ‘We don’t have a 

specific department, there is no budget or strategy’, (CMO, cosmetics). Second, the only 

technology that is present in all businesses is web analytics. Most companies are devoted 

to obtaining and distributing the data: ‘There’s a person in the web department’, (CMO, 

travel agency); ‘The people that did our Web send us the report’, (CFO, hairdresser). This 

finding underscores the value of customer tracking for retailers, when it is simple, 

available, and established in an organisation. For example, a simple tool, such as Google 

Analytics, is used by more than 29 million websites (BuiltWith, 2020). Interestingly, there 

is no similar penetration of brick-and-mortar analytics; only a few of the respondents 

measured customer flows with people counters and perceived the data obtained (visits) to 

be of limited value for their businesses compared to the cost of installation. ‘We would 
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only need this data in special events’, (CEO, car dealer); ‘We do have the technology, but 

we don’t use it, we don’t check the data’, (operations manager, household goods). Third, 

the second-most used technology is Wi-Fi for customers: ‘No matter the origin of the 

customer, the first thing they want is the Wi-Fi password and then the room’, (CMO, 

hotel). Despite the evolution of mobile data plans, some businesses see this functionality 

as necessary, even though they derive no analytics value from it: ‘A coffee and the Wi-Fi 

while the customers wait is a completely different experience’, (CFO, hairdresser). None 

of them use it as a proximity marketing tool or a customer tracking data source, probably 

due to a lack of information on how Internet access can be converted into a source of data 

and interaction.

(TABLE IV HERE).

Table V presents feedback from the interviewees on the KPIs. Two types of KPIs 

were discussed with the respondents: simple KPIs, obtained directly from the sensors of 

the service, and composite KPIs, which mix information with other sources. Five simple 

KPIs were presented: number of visitors, measuring the number of customers entering the 

store; street attraction, measuring the number of people entering the store related to the 

number of people passing by the store; frequency of visits, providing information on the 

number of times the same person enters the store; dwell time, delivering the time spent 

by a customer inside the store; and In Store flows, providing information about the 

customer paths inside the store. The following were the three composite KPIs presented: 

Sales conversion, that offers ratios using sales information and simple KPIs; other 

external sources, that was presented to respondents as ‘the possibility to obtain ratios 

mixing sensor data with external data like weather, flight information in an airport, 
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information presented in digital signage screens, or stock level, as examples’; and 

comparison among stores, that shows any of the other KPIs compared for different stores 

of the same retailer. The results show distinct differences among the different kinds of 

businesses. By sector, the first finding is that the number of visitors is more relevant for 

businesses where there are no previous appointments and visitors can leave without a 

purchase, such as cosmetics or household goods (‘It would be great. I could plan and 

focus my sales attendants’, CMO, cosmetics). Hairdressers or restaurants do not see the 

value of such information, as they convert almost every visit into a sale (‘We do not need 

it as most visits have an appointment’, CFO, hairdresser). 

There are three KPIs that stand out from the rest of the respondents’ preferences: 

street attraction, dwell time, and comparison among stores.

1) Street attraction represents the ratio of the number of people entering the store to 

those passing by the store. The reasons for this preference vary among the 

respondents, depending on the type of business: ‘It would allow for a comparison 

of the performance of our restaurants’, (operations manager, restaurant); ‘It is 

really relevant when there is a new launch’, (CEO, car dealer); ‘It is useful in 

looking for a new store location’, (CEO, parapharmacy). The respondents’ interest 

in this measure is consistent with Graham’s work (2016): Although retailers 

cannot impact the density of shoppers, different attributes of the brands and spaces 

can influence their attraction (Calvo-Porral and Lévy-Mangín, 2018; Mohd-

Ramly and Omar, 2017).

2) Dwell time is relevant for all the respondents, although the reasons for the interest 

vary by business type: ’It would allow us to optimise the services (CMO, dental 

clinic); ‘We could change the layout of the tables to serve more meals’, (CFO, 

restaurant); ‘I could decide to set make-up artists depending on this’, (CMO, 
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cosmetics). This finding is consistent with previous studies that found sales 

conversion and dwell time to be positively related in retail stores (Hui et al., 2009), 

but negatively related to customer satisfaction in services, such as hotels and 

restaurants (Jones and Dent, 1994; De Vries et al., 2018). Interestingly, a 

respondent from the restaurant business stated the opposite, in relation to their bar 

area: ‘The longer people stay, the more they spend’, (operations manager, 

restaurant).

3) The comparison among stores is relevant, as insights can be obtained about area 

performance. ‘I compare today by calling and asking the sales manager. This is 

not reliable’, (operations manager, household goods); ‘Paramount’ (CMO, 

cosmetics). This is a major issue in the physical retail business (Li et al., 2019), 

as location is the main factor in customer traffic outside stores (Graham, 2016).

(TABLE V HERE)

The interviewees were then asked to indicate their level of interest in the list of 

business use cases (11) that employed the KPIs. Table VI presents a summary of their 

feedback, wherein we again observe differences among businesses. At the bottom of the 

table, a simplified ratio between positive and negative answers highlights the overall level 

of interest. Adapt out-of-store promotions, improve stock management, and modify the 

layout of the store are the least relevant. Improve stock management clearly shows its 

business-related effect as some of the businesses do not manage stock; however, it is 

noteworthy for household goods stores, fashion stores, and parapharmacies. Adapt out-

of-store promotions and modify layout of the store are considered by the respondents to 
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be out of their control (‘the car brand controls the layout’, (CEO, car dealer); ‘the design 

is well defined by the corporation and no changes are made’, (CMO, cosmetics)). 

Therefore, their interest is reduced, even though store layout plays an important role in 

sales performance (Webber et al., 2018).

The respondents were more interested in customer experience, as shown by the 

three most interesting use cases: Adapt in-store promotions, improve service 

personalisation, and measure the effect of campaigns. ‘I would like to know the amount 

of time our sales attendant spends with each customer and the value of the sale’, 

(operations manager, household goods). The interest in creating a more personalised 

service with better targeted promotions and measuring its impact is in line with previous 

studies. Pantano and Timmermans (2014) and Willems et al. (2017) included this 

functionality in the definition of retail and shopper-oriented technologies. Another 

finding is apparent from looking at the topic with the least negative answers (15% of total 

answers): plan staff and schedule store times. The results show the relevance of this topic 

as one of the major cost drivers (Chuang et al., 2016), even though the respondents 

declared that they did not need automated processes to perform this activity.

From a sectorial perspective, there are three main findings. First, the lack of interest 

in the banking sector in most of the use cases (only 22.7% of positive answers). ‘I don’t 

see the need to know the number of visitors’, (CIO, bank); ‘We don’t want to generate 

attraction to the branches but increase the Web’, (operations manager, bank). The banking 

sector focuses on existing customers and online transactions, making the role of the 

branches uncertain (Arguedas-Sanz et al., 2013; Marakarkandy et al., 2017; Myerson and 

Sandbiller, 2018). Second, the data show few positive answers (24.2%) in the health and 

wellness sectors. Most of their services are by appointment; thus, their current systems 

may allow them access to the first level of information that reduces the value gap of 
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automated KPIs. Third, most positive answers come from retail shops: cosmetics stores, 

household goods stores, fashion, stores car dealerships, and retail telco stores. These are 

businesses where the conversion rate is the most relevant, which explains their higher 

level of interest.

(TABLE VI HERE)

Discussion

All respondents claim that their companies are working on digital transformation. 

However, in most cases, they imply solving short-term needs with isolated solutions 

rather than building a comprehensive transformation plan. ‘We talk about building the 

digital transformation department in 1-2 years’, (CMO, cosmetics); ‘We have a master 

plan for digitalisation, but we are just starting to see solutions and all we do is still 

rudimentary’, (CFO, restaurant). Why are all respondents in the same situation? Why are 

companies running behind and what can be done to speed the process? Based on the 

responses, there are three main interrelated reasons. The first reason is the limited 

knowledge about and little confidence in the technology, which prevents them from 

seeing a return on investment (ROI). Although they have embraced new in-store 

technologies, they remain concerned about the ROI and the effort required to adopt such 

technologies. For example, in the case of digital signage, the most extensive technology, 

they recognise important set-up costs and the need for extra resources to manage the 

contents properly, as well as important investments in tailoring the space. However, they 

fail to measure whether the space configuration performs according to design. The data 

collected by existing solutions are spread across the company, but a systematic analysis 

of the data is not performed which makes it difficult to measure the value added by the 
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investment. This leads to the second reason: budget priorities. From a budget perspective, 

digital transformation competes with other strategies, such as the opening of new shops 

or restaurants, or even the marketing budget. If the technology and data are not used 

properly in the formulation of an organisation’s strategy, little value may be derived from 

them. The budget allocation and limited priority lead to the third reason: there is no data 

culture in the companies. None of the respondents mentioned data governance or data-

driven decisions. This analysis is consistent with the work of Gerrnann et al. (2014). In 

their study, conducted through a survey of 418 top managers, they found that the potential 

of analytics is not perceived by retailers; therefore, they do not invest in appropriate 

levels, even though they would obtain relevant benefits of analytics deployments. 

Following the classification of Rogers’ DOI theory (Rogers, 1983), there are only a few 

innovators in the sample. Moreover, they do not feel convinced of the value of in-store 

analytics, showing that this technology is in its early stages.

Becoming a data-driven company brings several benefits (Santoro et al., 2019), 

despite being a major challenge. None of the respondents had a holistic view of data 

collection and analysis. Although they are knowledgeable about online analytics, they do 

not show the same concern about their physical spaces for the reasons mentioned above. 

Beyond sales, they have no digitally recorded data, and some merely use manual input 

from sales attendants to record traffic or customer flows. They acknowledge this lack of 

data culture in the physical space and do not expect the organisation to allocate specific 

resources to properly process the data, if such data need to be obtained.

The three barriers (lack of knowledge about the technology, lack of priority in the 

budgets, and lack of data culture in the organisations) are consistent with previous studies 

on data-driven companies (Olszak and Zurada, 2019) and technology acceptance models 

by organisations. Technology knowledge, financial resources, and technology readiness 
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are frequently related to the lack of technology (Ratchford and Barnhart, 2012; Zhu et al., 

2004). Respondents’ answers match the early stages of Rogers’ DOI theory (Rogers, 

1983).

Each of these challenges must be addressed to reach the level of a data-driven 

company in the physical environment. Any action plan should tackle these three topics 

together, as they are interdependent. Solving only two of these leads to a plan’s failure. 

If the company increases its knowledge of the technology and allocates its budget but 

does not establish data management policies and data-driven decisions, the management 

will consider these investments as useless. If the technology is mastered and there is a 

data culture, but no budget is prioritised, it will not be possible to achieve deployment. 

Finally, if there is a data culture in the company and budgets are prioritised, but there is 

an unawareness about the potential of the technology, the appropriate solutions will go 

unnoticed.

As an example, Figure 1 shows a potential action plan for companies to advance 

towards a data-driven company. They need to become more knowledgeable about 

technology, undertake pilots, and receive training. The board of directors must ensure that 

the organisation believes in digital transformation through resource allocation. Finally, 

they must implement a data governance model that includes the organisation, processes, 

and technology.

(FIGURE 1 HERE).

To ensure that advanced technology is properly understood, practitioners and 

manufacturers must simplify the technology and communicate real implementation use 

Page 17 of 43 International Journal of Retail & Distribution Management

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



International Journal of Retail & Distribution M
anagem

ent

cases and their benefits. Companies will devote more of their budgets to in-store analytics 

technology if they see an ROI. Only then will companies adopt a structured approach to 

their decision-making based on data (Troisi et al., 2020).

Beyond these findings, the respondents can see the most advanced technology only 

in a few selected stores. Their view of the role of physical stores in the future is much 

more experiential, something that cannot be replicated in the online world. This is 

consistent with previous studies (Poncin and Ben Mimoun, 2014; Garaus et al., 2017).

Conclusions

The objective of this study was to analyse the level of acceptance of in-store analytics in 

brick-and-mortar stores. The study follows an interview-based methodology, with semi-

structured questions that allow the exploration of different high-value topics for future 

research. This work is relevant to the study of brick-and-mortar technologies because it 

addresses in-store analytics technology from the perspective of organisations and delivers 

an exploratory analysis of advanced technology and the level of interest from the retailers’ 

perspective. This approach is unique, as none of the previous studies on the value of in-

store analytics from a technology and customer perspective refers to the perception of 

retailers or managers.

We highlight three major contributions of our study. First, related to our main 

research question (Are brick-and-mortar retailers leveraging in-store analytics?), the 

findings show that following the nomenclature of the DOI theory (Rogers, 1983), in-store 

analytics technologies remain in the early stages of their adoption. Prior to 

implementation, companies must know about a technology and be convinced of its value 
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before making deployment decisions. This will allow them to adopt organisational and 

strategic decisions for the digital transformation of their stores. Furthermore, technology 

knowledge must be linked with the allocation of the budget and the solid intention to 

become a data-driven company. To address these three topics together, a simplified action 

plan is presented, even though further research is required on how to accelerate the plan 

from the point of view of technology, budget, organisation, and data management. 

Technology providers and practitioners should make significant advances on how to 

present technology in an easy-to-use business language and integrate in data-driven 

companies to facilitate ROI analysis and confidence in the solutions. Success stories 

should be replicated, and pilots should be affordable. Second, it was found that there was 

no digital master plan for brick-and-mortar stores in most retailers, regardless of their size 

or structure. Practitioners and scholars should focus on structured methodologies to 

achieve such plans in a simple and cost-effective manner. Third, there is genuine interest 

in data-driven companies, although no actions are taken to achieve such a platform on the 

physical side of the business. Further research could investigate an omni-channel data-

driven framework that merges data from online and offline worlds.

Two interesting findings emerged from the analysis of responses by sector. First, 

in-store analytics are less interesting to businesses with appointments or reservations, 

where customer flows are more predictable. Second, the banking sector exhibits the 

lowest interest in customer flow information because of the profound transformation of 

the banking business and the priorities in their digital transformation (Cuesta et al., 2015; 

Vasiljeva and Lukanova, 2016).

This study had several limitations. The main factor was the number of respondents. 

As the sample comprised only one respondent per business type, the results may be biased 

by the knowledge or personality of the respondents, and some results may not represent 
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the general trend in businesses. Nevertheless, consistent results were found for most 

questions, as shown in the results section, including the core question of our research. 

Despite the exploratory nature of the study, it brings interesting new insights that link 

with and extend previous research. The second limitation is the definition of service. In-

store analytics is a term that does not have a single definition or scope in the industry. 

However, this study narrowed the definition to a specific service, In-store Insights, to 

allow a comparison of answers and obtain significant findings. Finally, the number of 

different sectors in the sample is appropriate for an exploratory study. Nevertheless, 

specific work per sector should be done in future research to support or negate our 

findings with more evidence.

This study opens several avenues for research as, to the best of our knowledge, there 

are no studies on in-store customer tracking technology adoption model that address the 

adoption status and the method to accelerate the implementation of such technologies. 

Further work should consider the three major barriers that respondents have revealed in 

the research: lack of data culture, lack of technology knowledge, and lack of budget 

priority. We urge scholars to focus on technology adoption models that can explain and 

confirm the exploratory findings of this study. We recommend that practitioners focus on 

simplifying the solution from a user experience perspective, clearly showing the added 

values based on the KPIs that can be obtained automatically, and how to apply these 

solutions to the specific use cases of each company. Finally, scholars and practitioners 

should develop practical methodologies to evaluate the digital transformation maturity of 

organisations and generate action plans leading to execution.
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Table I: Technologies used for in-store analytics

Source: Prepared by authors

Technology Description Use cases presented in previous works Limitations References

RFID

(Radio Frequency 
Identification)

Short range radio technology frequently used for 
supply chain control and goods tracking.

Implemented inside trolleys and shopping baskets 
that are tracked thanks to layout antennas.

Analyse shopping paths.
Improve fitting room interaction.
Analyse purchase probability based on dwell time.
Analyse dwell time.
Modify paths to draw attention to less visited areas 
of the store

Only measures people with basket or 
trolleys.
No customer opt-in, only anonymous data 
can be used.

Fujino et al., 2014; Landmark and 
Sjøbakk, 2017; Larson et al., 2005; Takai 
and Yada, 2010; Vukovic et al., 2012

Bluetooth Sensors
Radio technology available in most mobile 
devices. The tracking solution track bluetooth 
signals from customers’ phones

Analyse customer behaviour inside a shopping mall. No customer opt-in, only anonymous data.
Only Bluetooth enabled phones are 
detected.

Oosterlinck et al., 2017

Beacons

Battery powered devices emitting a Bluetooth 
Low Energy (BLE) unique identifier. A mobile 
application can read this signal and check on a 
cloud database the position of the beacon

Analyse shopping paths.
Improve user interactions.
Analyse customer behaviour.
Attitude towards beacons from consumers.
Indoor positioning system.

Customers must have the appropriate App 
and Bluetooth enabled in their phones.
Expensive installations for customer 
tracking, as the accuracy of beacons is 
limited and requires a dense network of 
sensors.

Betzing, 2018; Dogan et al., 2019; 
Pierdicca et al., 2015; Sturari et al., 2016; 
Thamm et al., 2016; Triantafyllou et al., 
2017

Audio and visual 
Beacons

Instead of using radio, audio beacons use sound 
waves beyond the hearing threshold to trigger the 
mobile application logic, based on microphone of 
Bluetooth. Visual beacons are camera based and 
use imperceptible changes of light.

Technical and regulatory analysis.  Mavroudis and Veale, 2018

Wi-Fi

Scanning from Wi-Fi Access Points (APs) of the 
customer devices.

Pedestrian and cyclists monitoring.
Customer tracking inside a mall.
Indoor positioning system.
Optimizing Store Layout.
Detecting visited areas.

No customer opt-in, only anonymous data.
Limitations of accuracy.

Abedi et al., 2015; Bai et al., 2014; 
Carrera et al., 2018; Fukuzaki et al., 
2015; Hwangbo et al., 2017; Zeng et al., 
2015

Computer Vision

Usage of image processing to detect customer 
movements.

Detecting potentially suspicious behaviours in 
shopping malls.
Customer instore tracking.
Analyse purchasing behaviour.

Complex algorithms or manual work to be 
done. No customer opt-in, only anonymous 
data.

Arroyo et al., 2015; Celikkan et al., 2011; 
Merad et al., 2016; Oosterlinck et al., 
2017; Quintana et al, 2016; Wu et al., 
2015
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Table II: Composition of the sample by sector
Sector Number of 

interviewees
Rank of the interviewees Participants 

in the focus 
group 
session

Specialized retail (travel agency, 
cosmetics, and household goods)

3 Chief Marketing Officer Travel Agency

Chief Marketing Officer Cosmetics

Chief Marketing Officer household 
goods

1 Chief Financial Officer 
household goods

Bank and financial services 
(branches)

2 Chief Information Officer

Operations Manager

1 IT Manager

Hotels 2 Chief Marketing Officer

Chief Digital Officer

Restaurants 2 Chief Financial Officer

Operations Manager

1 Chief Financial Officer

Fashion (clothing) 1 Chief Executive Officer 1 Operations Manager

Car dealer 1 Chief Executive Officer 1 Operations Manager

Telecommunications Retail 1 Chief Digital Officer 1 IT manager

Health and wellness 3 Chief Marketing Officer Dental Clinic
Chief Executive Officer Parapharmacy

Chief Financial Officer Hairdresser
TOTAL 15 6

Source: Prepared by authors
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Table III: Business situation

Sector Company 
Business Market Situation (declarative)

Specialized 
retail Travel agency It is a mature market. Most of it has gone online. It requires advanced in-store experiences.

 Cosmetics
The business requires specialized shop assistants. The testing of products is a key element 
for sales.

 Household goods
The attraction to the store is key. They handle a catalogue too broad that complicates the 
experience.

Banking Bank
The number of branches has dramatically diminished. The business is moving to online. The 
reputation of banks is not high.

 
Financial 
Services The business requires skilled financial advisors.

Hotels Hotel
Most of the bookings are handled through digital platforms. Customer experience is the key 
element of the service.

Restaurants Restaurant Home delivery is changing the market.

Fashion Clothing
It is a mature and segmented marketed, that requires to address perfectly target segment 
needs.

Car dealers Car dealer
As the brands fix the layout and technology, the difference lies in the human interaction 
(sales specialist).

Retail Telco Retail Telco
It is a price driven, mature market. The reduction of waiting times and the product rotation 
are key elements to sell.

Health and 
wellness Dental Clinic Price competition and omnichannel are the key elements of the business.

 Parapharmacy It is a growing sector that requires expert sales attendants.
 Hairdressing It is a highly competitive business, where the marketing is basically through word of mouth.

Source: Prepared by authors
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Table IV: Technology maturity

    Technologies  

Sector Company 
Business

Level of 
Digital 

Maturity 
(Declarative)

Digital 
Signage

Mobile 
App

Web 
Analytics

Wi-Fi for 
customers

People 
counters

Specialized retail Travel agency Average     
 Cosmetics Average     
 Household goods Below average     

Banking Bank Above average     
 Financial Services Average    

Hotels Hotel Above average      
Restaurants Restaurant Average     

Fashion Clothing Below average    

Car dealers Car dealer Above average     
Retail Telco Retail Telco Below average      

Health and wellness Dental Clinic Above average      
 Parapharmacy Average     
 Hairdressing Average      

Source: Prepared by authors
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Table V: Interest in customer tracking data (declarative)
  Customer tracking data
  Simple KPIs Composite KPIs

Sector Company 
Business

Number 
of 

Visitors
Street 

Attraction
Frequency 

of visits
Dwell 
time

In Store 
Flows

Sales 
Conversion

Other 
External 
Sources

Comparison 
among stores

Specialized retail Travel agency        
 Cosmetics        
 Household goods    =    

Banking Bank        
 Financial Services  =     = 

Hotels Hotel     =   
Restaurants Restaurant   =  =   

Fashion Clothing        

Car dealers Car dealer =       

Retail Telco Retail Telco        
Health and wellness Dental Clinic   =   =  =

 Parapharmacy       = 
 Hairdressing        

 Interested = Neutral  Not Interested

Source: Prepared by authors
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Table VI: Interest in business use cases (declarative)

Use Cases

Sector Company Business
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Specialized retail Travel agency = =     =    =
 Cosmetics  =  =    =   
 Household goods =      =   = 

Banking Bank     =     = 
 Financial Services           

Hotels Hotel     =      
Restaurants Restaurant    =       

Fashion Fashion         =  

Car dealers Car dealer           

Retail Telco Retail Telco   =  =  =    
Health and wellness Dental Clinic   =    = =   =

 Parapharmacy =  =      =  
 Hairdressing   =      = = =

Simplified Interested – Not Interested ratio -4 3 5 -3 2 7 -5 -1 8 6 2
 Interested = Neutral  Not Interested

Source: Prepared by authors
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Figure 1: Proposed action plan to introduce in-store analytics

Knowledge

Data 
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Budget and 
Structure
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- Technology reviews.
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-Chief Data Officer.
-Data model and storage.
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-Training.

-Specific Digital unit 
reporting to the CEO.

-Digital transformation 
Master Plan.
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