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Abstract 

The retail industry is continuously confronted with new challenges and experiences a 

transformation from a supplier’s market to a buyer's market. It is, thus, essential for the retail 

industry to consequently focus on, anticipate and fulfil consumer’s demands. Technologies and 

innovative business solutions can help to support to establish a required customer experience 

and, thereby, gain a competitive advantage. A multitude of new services and products, channels 

as well as players can already be identified which drive the transformation. Therefore, retailers 

need to understand current trends and technologies and identify as well as implement relevant 

solutions for their transformation since otherwise, new players will dominate the market.  

Hence, this dissertation aims to review and analyse new technologies which are coupled with 

innovative business activities in order to provide customer-centric retailing. For this purpose, 

this dissertation consists of five articles and derives four major contributions which introduce 

different approaches to establishing consumer satisfaction. Firstly, a core technology for retail 

is artificial intelligence (AI) which can be meaningful applied along the entire value chain and 

improve retailers’ positions. Two focus areas have been identified in this context which are (i) 

the optimisation of the entire retail value chain with the help of AI with the aim to derive 

transparency and (ii) the improvement of consumer satisfaction and relationship. Secondly, 

focussing on the consumer-retailer relationship in the digital era, a concept with a data 

architecture is proposed based on a real use case. The outcome was that a specific customer 

orientation based on data can increase the brand value and sales volume. Thirdly, the work 

presents that new shopping concepts, named unmanned store concepts, gain continuous growth. 

Unmanned store concepts employ a variety of new technologies, are characterised by attributes 

of speed, ease, as well as comfort, and are deemed to be the new ideal of the expectations of 

modern buyers. Two different directions have been deeper analysed: (i) walk-in stores and (ii) 

automated vending machines. The critical success factors for the usage of unmanned store 

solutions are distance as well as high consumer affinity for innovations. In times of the COVID-

19 pandemic, which has a huge impact on retail, a continuous innovation capability still needs 

to be established. Finally, this work introduces a tool for systematic innovation management 

considering the current circumstances. Taken as a whole, this dissertation with its five articles 

deals with significant research questions which have not been approached so far. Thereby, the 

literature is extended by the introduction of novel insights and the provision of a deeper 

understanding of how retailers can transform their business into a more consumer-oriented way.  
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1. Overarching Research Connections Between the Articles 

Included 

Structure of This Section  

1.   Overarching Research Connections Between the Articles Included .................................... 1 
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1.2 Overarching Conceptual and Theoretical Background ...................................................... 12 

1.3 Thesis Structure and Insights ............................................................................................. 24 
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1.1  Introduction 

1.1.1 Relevance, Motivation, and Goal 

The term retailing implies a two-sided process where finished products, goods and services are 

sourced from an organisation and sold to the private or business end-user (Zentes et al., 2017). 

Therefore, retailers can also be described as intermediaries between shoppers and suppliers. 

The retail industry has deliberately created a place for itself because it “[…] has been forced 

into existence, on the one hand, by the necessities of specialised and large-scale industry and, 

on the other hand, by the necessities of consumers equally specialised in their activities and 

constantly demanding more in the way of services, which the distant manufacturer must usually 

rely upon the middleman to give” (Butler, 1917, p. 3). The retail landscape is disrupted by 

immense technological developments, with the result being that the traditional definition is no 

longer sufficient today (Grewal et al., 2020; Roy et al., 2017, 2020).  

The introduction of technical innovations in retailing provides efficient retail processes as well 

as many advantages for the shopper throughout the entire purchasing process such as no reduced 

waiting times during the checkout process (Kahl and Krüger, 2017). In particular, internet 

retailing, which emerged in the 20th century, created competitive threats for all traditional 

stationary retailers by providing a tremendous product assortment and convenience of purchase. 

Online formats have advantages in accessibility, price transparency, and assortment since their 

market scope is not limited geographically, and they do not need to maintain costly inventories 

at many physical locations (Heinemann, 2021a). Therefore, technologies are transforming both 

the way services are delivered and consumers’ lived experiences of these services (Inman and 
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Nikolova, 2017; Verhoef et al., 2015). Simultaneously, merchandisers are increasingly 

accommodating their customers’ active participation in the service process (Bendapudi and 

Leone, 2003; Dabholkar and Bagozzi, 2002).  

One example is Amazon.com, Inc.’s (Amazon) introduction of their first stationary store, which 

is named Amazon Go, established in Seattle, Washington, USA, in 2018. To use the Amazon 

Go concept, the consumer solely requires a smartphone with an installed smartphone 

application (app) and a connection to a consumer credit card. The consumer enters the Amazon 

Go store equipped with the smartphone and connected to its app, picks the desired products 

from the racks, and leaves the store (Ives et al., 2019). The entire checkout process is handled 

independently via the shopper’s smartphone. Consumers no longer spend time waiting in 

queues at checkout points, as that process has been eliminated.  

The concept of cashierless stores outsourced certain processes of the value chain to the 

consumer and, thus, reinvents physical retail outlets. The dramatic changes in consumer 

behaviour and recent advances in technology and innovations have driven a transformation of 

retailers into sophisticated and complex companies. Traditional vendors with a physical store 

are increasingly under pressure. Innovative product development is not sufficient to be able to 

compete in the future; new services need to be offered alongside new products to avoid being 

overrun by the competition. A consumer-centric approach and consequent focus on proper 

solutions lead to a better shopping experience, higher consumer satisfaction, and, thus, stronger 

shopper loyalty (Kahl and Krüger, 2017). Consumers are also developing ever greater demands 

arising from online retailing (Kahl and Krüger, 2017). Digitisation of physical stores can 

support meeting these demands, particularly the outbreak of the COVID-19 pandemic in 2020 

– another game-changer – produced a dramatic leap in the role of technologies. The COVID-

19 restrictions imposed by states – such as social distancing rules, limits on the physical 

presence of employees at offices, and travel curtailments – have had an extensive impact on, 

inter alia, the global economy, consumer needs and behaviour, payment patterns, and, thus, on 

the retailing industry (Tagliaro and Migliore, 2021).  

The importance of understanding consumer behaviour has never been greater for retailers 

(Puccinelli et al., 2009), who must recognise critical retailing areas and concepts driving 

innovation to anticipate how the field will evolve in the future. Accordingly, this dissertation 

applies a consumer-centric approach to identify relevant concepts. It aims to contribute to 

smarter retailing by highlighting new ways to garner consumer acceptance while critically 
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analysing deployment issues and providing strategies and related recommendations. In doing 

so, the dissertation addresses four research goals outlined below:  

1. Understanding artificial intelligence (AI) in retailing: The retail industry faces an accelerated 

development and transformation as technologies are increasingly employed to satisfy 

customers’ demands for innovative, high-quality products and services, which shall generate 

competitive business advantages (Grewal et al., 2017; Pantano, 2014). A trend towards relying 

on the use of AI to drive industrial innovation is emerging and is reshaping retailers’ positions 

within the market (Dinu, 2021). Building on AI-based technology in the future, in combination 

with innovation, will create a competitive edge. Additionally, AI-related innovations help to 

increase consumer satisfaction and to provide confidence for decision-making by optimizing 

processes. Therefore, merchandisers need to understand the benefits provided by AI as well as 

embrace new technologies to increase shopper engagement while also simplifying their 

business (Grewal et al., 2017). In turn, the identification of opportunities and concepts is a 

significant area of inquiry and has to be further explored. Therefore, providing a description 

and critical, thematic analysis and assessment of AI in the retail industry is one goal of this 

dissertation.  

2. Data-driven concepts for customer orientation: Retailers are facing many challenges in 

catering for a diversified consumer base within a stipulated period of time (Giri et al., 2019). 

This is accomplished by gathering data and enforcing a data-driven approach. The insights 

provided by data can help sellers to understand shoppers (consumer insights) and their 

behaviour and, thus, identify strategies (consumer-centric retailing) that correctly target their 

needs and wants. As a result, retailers will be able to offer products that are more tailored to 

consumers’ needs and requirements and, thus, avoid situations where retailers try to guess 

consumers’ needs and offer irrelevant products. Areas, where AI in combination with data is 

having an impact, are for example (i) the understanding and anticipation of shoppers’ 

behaviour, (ii) tailored product recommendations, and (iii) customised in-store experience 

management. As a result, there is growing pressure on merchandisers to analyse and evaluate 

the overwhelming amount of customer-related data and to align themselves with their shoppers 

to realise a decisive competitive advantage (Kurze, 2013). This is where money is made or lost, 

without additional effort, depending on the data quality and the ability to manage it (Braun et 

al., 2022). In the COVID-19 pandemic era, progressive digitalisation has also gained 

momentum, so that the volume of data in data-supported processes is increasingly expanding. 

Data collection and management are key to survive and drive the competition (Braun et al., 
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2022), and they are equally important for online and traditional retailing. Due to the variety of 

channels and touchpoints, there is a multitude of customer-related data to work with. Therefore, 

this dissertation aims to explain and develop a data-driven concept for retailers. 

3. Identification of new business models: One way for retailers to increase revenues is by 

encouraging consumers to use offered technological services and apps, like mobile apps 

(Grewal et al., 2021). Mobile apps and expanded applications of AI make an interface and, thus, 

lead to a relationship between consumer and retailer on the hand side and facilitate processes 

on the other hand (Roggeveen and Sethuraman, 2020). Although technologies heavily influence 

customers’ shopping experience and online shopping is simultaneously and continuously 

increasing its market share, it is still expected that traditional, established sellers with physical 

stores will maintain an important part in the market (bevh, 2021). This situation, however, is 

not a guarantee of prosperity for traditional businesses, since the competitive arena will reward 

only those who are able to keep pace with the consumer’s needs (Ponte and Bonazzi, 2021). 

The advent of e-commerce has, in fact, made speed, convenience, and personalisation the new 

pillars of the shopping experience (Caine et al., 2020; Dekimpe et al., 2019). Amazon’s launch 

of Amazon Go stores is one example, which led to a spill-over effect where retailers consider 

imitating such concepts or inventing similar approaches. To meet buyers’ expectations, sellers 

are urged to integrate their physical stores with the most innovative technologies and to make 

the shopping experience more fluid, and free of friction. Therefore, technologies such as AI 

should be a priority for retail investments (Deloitte, 2018; Hopkins and Silverman, 2016). This 

trend has accelerated during the pandemic where social distancing and the limitation of human 

interference is key with a recommendation to avoid cash purchase transactions. The pace of 

change in retailing has accelerated rapidly and has prompted a better understanding of 

technology- and innovation-driven concepts in a brick-and-mortar store environment during the 

technology era. The smart retail sector is expected to grow annually at a rate of 24%, at least 

until 2026 (Acumen, 2018). To better understand and anticipate the future of retailing, 

merchandisers need to adopt a consumer-centric approach that identifies the main consumer 

drivers. This dissertation aims to clarify these new developments. Additionally, consumer 

acceptance is examined in more detail to provide retailers with a picture of new requirements 

and expectations.  

4. Driving innovation during the COVID-19 pandemic: Future success depends on the ability 

to adapt and proactively act upon opportunities and, thus, merchandisers need to tap into 

entrepreneurial activities (Gawke et al., 2017; Ko et al., 2011). An important way to create and 
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capture value is to seize technological opportunities through innovations such as new ways to 

use services (Chesbrough and Rosenblom, 2002). Retailers need to respond rapidly to changing, 

intractable consumer requirements (Ko et al., 2011), which can be employed by a wide variety 

of creative techniques such as design thinking. However, the COVID-19 pandemic has changed 

the work environment and how companies can innovate. One principle of design thinking is 

collaborative work in one place, which has moved to a virtual setting because of the pandemic. 

However, virtual collaboration is quite challenging in some respects, for example, in 

coordination across regions (Ko et al., 2011). Therefore, guidelines for operating in a situation 

such as a pandemic are needed. This dissertation intends to provide a framework for sellers to 

effectively obtain and act on consumer-driven innovations, highlighting the motivation that 

retailers – regardless of size – must realise to be creative and innovate. Therefore, the 

dissertation aims to support practitioners in driving innovations in pandemic times. 

This dissertation intends to identify retail business models in the German market which are 

driven by consumer-centric technology and innovation. The title of the dissertation also 

indicates that it is a contribution to understanding how to deliver an efficient consumer 

response. The theory of efficient consumer response was introduced by Kurt Salmon Associates 

(1993) and is a demand-driven and integrated concept for the efficient distribution of products 

along the entire value chain (Reyes and Bhutta, 2005; Schawel and Billing, 2009). The goal of 

an efficient consumer response is to satisfy buyers’ needs faster, better, and with a smaller 

expenditure (Zvirgzdiņa et al., 2015), challenging the retailer to generate new concepts and 

proper solutions. The concept consists of four key areas that will be designed more efficiently: 

(i) product introduction, (ii) store assortment, (iii) promotion, and (iv) replenishment (Kurt 

Salmon Associates, 1993) which intend to fulfil end consumers’ actual demand (Reyes and 

Bhutta, 2005). Critical success factors have been identified by Reyes and Bhutta (2005) which 

are partnering, collaboration, and cooperation within the marketing channels. This dissertation 

focusses on the retailer-end consumer relationship and how this relationship’s efficiency can be 

improved through new business models, innovation and technology. In addition, the internal 

cooperation for providing and generating an efficient consumer approach as well as the 

optimisation of marketing channels are also analysed in order to improve customer loyalty in a 

purposeful approach.  

In the next section, the research gaps in this field and the scientific contributions of this 

dissertation are outlined.  
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1.1.2 Scientific Contribution  

In this section, the research gaps are analysed, and the four areas of the scientific contribution 

of this dissertation are outlined and described below. 

1. Systematic literature review of AI in retailing: Technology has a substantial impact on 

retailing, the consumer experience, and, consequently, retailers and their business activities 

(Guha et al., 2021; Shankar et al., 2021). Academic studies on technology adoption and 

application have demonstrated how emergent several of them are, particularly AI (Giri et al., 

2019; Hoyer et al., 2020; Moore, 2022; Shankar, 2018). AI was developed with the intention of 

analysing whether a machine can completely or partially take over human tasks and, therefore, 

replace humans (Weber and Schütte, 2019). AI is defined by McCarthy (2007, p. 2) as “[...] the 

science and engineering of making intelligent machines, especially intelligent computer 

programs. It is related to the similar task of using computers to understand human intelligence, 

but AI does not have to confine itself to methods that are biologically observable”. A more 

detailed description relating to applications is Kaplan and Haenlein’s (2019, p. 17) AI definition 

as “[…] a system’s ability to interpret external data correctly, to learn from such data, and to 

use those learnings to achieve specific goals and tasks through flexible adaptation”. Broadly 

speaking, AI refers to a machine, algorithm, system, or network that is capable of exhibiting 

characteristics of human behaviour or intelligence (Huang and Rust, 2018).  

Announced by the World Economic Forum (2021) AI is the central point of the globe’s current 

technological revolution. Along with a raft of complementary new technologies, AI laid the 

foundations for radical business advances that augment consumers’ shopping experiences and 

streamline the delivery of service, while prompting the creation of novel business models (Reis 

et al., 2020). An increasing number of studies (Cui et al., 2021; Grewal et al., 2021, Shankar, 

2018) have depicted that AI is a major factor for leveraging transformation, especially given its 

disruptive nature and cross-organisational and systemic effects. In academic research, 

frameworks are focused on the technological understanding and implementation of AI 

(Davenport et al., 2020; Grewal et al., 2021; Oosthuizen et al., 2021; Shankar, 2018). For 

example, Shankar (2018) provides a framework for a general understanding and utilization of 

AI in retailing with a data-driven perspective. More technically, a multidimensional framework 

has been established by Davenport et al. (2020) considering the evolution stages and 

intelligence levels of AI. Guha et al. (2021) provide a more generalist framework for how 

retailers adopt AI. Several other articles describe specific scenarios and case studies within 

retailing (Dinu, 2021; Giri et al., 2019; Weber and Schütte, 2019).  
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Currently, there is no academic overview in place which condenses the distinct literature on AI 

in merchandising or its strategic implications, managerial challenges, and concerns. Thus, it is 

appropriate to summarize and reflect the status quo of academic knowledge and clarify concepts 

of AI in retailing, which remains underexplored in the existing literature (Moore et al., 2022). 

To develop research in this field further, this dissertation makes important contributions beyond 

relevant existing research by consolidating the present knowledge and developing a 

categorisation of AI in retail that enables a systematic approach. It also demonstrates the 

evolution, trends, and main topics of AI in retailing and provides scientific insights and focus 

areas necessary for merchandising to reveal its potential. 

2. Data-driven concepts in retailing: Existing research has demonstrated that actively managed 

consumer relationships entail a clear competitive advantage and increase revenues (Schellhorn 

and Adler, 2015). Challenges in the retail industry have been to operate in a seamless, 

synchronised fashion, thereby transforming strategies to optimise all consumer touchpoints are 

required (Gauri et al., 2021). Some elements of consumer-centric approaches remain 

unexplored despite the immense amount of research conducted in this field. The existing 

academic literature primarily focusses on adopting concepts and deriving insights from 

customer acceptance. Hence, a data-driven perspective conducted by AI is underdeveloped in 

this research area. Access to data and the exploration of activities driven by AI are key to gather 

information and drivers, which can create deeper consumer understanding and engagement 

(Chui et al., 2018; Grewal et al., 2017). Data provided and shared by consumers, especially via 

the internet has increased significantly during the past decade (Maghraoui and Belghith, 2019). 

Hence, the amount of data is immense in the retail industry and, thus, retailers are inundated by 

data (Grewal et al., 2017). Therefore, the seller can differentiate and gain an advantage by 

gathering, possessing, analysing, and appropriately using this data (Dinu, 2021).  

An improved data organisation and performance are guaranteed for merchandisers through 

optimised access to computing power. Big data analytics is enabled and hosted by innovative 

and effective systems, making it easier for retailers to conduct a large number of analyses. 

Additionally, these merchandisers are able to establish more appealing offers by making better 

predictions about shopping behaviour, and, thus, creating an efficient consumer relationship. 

New retailing methods and well elaborated, carefully developed retail strategies completed by 

analytics are needed but have yet to receive more research attention (Guha et al., 2021; Kumar 

et al., 2017). This dissertation contributes to the development of theories and frameworks that 
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examine the adoption of data-driven technologies focussing on retail businesses and highlights 

how sellers could use technologies to reach their goals. 

3. New consumer-accepted business models: The literature lacks an overall understanding of 

technology-driven business models. Among concepts that include the latest technology-enabled 

innovation in retail is the notion of unmanned retail; these stores can be categorised as self-

service technologies, which improve the retailers’ productivity while simultaneously 

contributing to shoppers’ satisfaction with convenient and innovative service channels 

(Demoulin, 2016; Meuter et al., 2003; Orel and Kara, 2014). Existing research on self-service 

technologies has focussed on solutions that are an additional feature in a traditional 

environment, such as self-service checkout machines (Bulmer et al., 2018; Dabholkar et al., 

2003; Weijters et al., 2007) and handheld self-scanning devices (Marzocchi and Zammit, 2006). 

Most studies that explore solutions provided by AI in an unmanned environment – without 

cashiers – have provided empirical examinations of unmanned store concepts in the context of 

a single case, Amazon Go (Ives et al., 2019; Polacco and Backes, 2018; Wankhede et al., 2018). 

A multitude of new business models are developed by existing players, start-ups, and other 

influencing factors, like the COVID-19 pandemic. Grewal et al. (2021) also suggest that 

researchers are taking on a consumer-oriented view to understand store formats.  

To obtain a more nuanced understanding, this dissertation contributes a clustering of the 

approaches mentioned above and their related services in the German market. Additionally, a 

categorisation and introduction of unmanned business models are proposed that also considers 

the impact of the COVID-19 pandemic on retailers and value chain optimizations (Roggeveen 

and Sethuraman, 2020). Consumer-facing store concepts can enhance shopper satisfaction and 

potentially increase revenues.  

Furthermore, the extant discussion and analysis has, to date, centred on the organisational level 

and has neglected the consumer level (Grewal et al., 2017; Schögel and Lienhard, 2020). Most 

of the studies in the literature identified that consumer satisfaction can be generated through 

service quality (Akbar and Parvez, 2009; Brady and Robertson, 2001; Caruana, 2002). Due to 

late returns involved in the implementation process of concepts and large monetary 

investments, understanding consumer acceptance of new retail models is crucial (Pantano and 

Viassone, 2014). The technology acceptance model (TAM) developed by Davis (1989) is an 

established theory to analyse consumers’ acceptance. Hence, this theory is suitable to study 

customers’ acceptance of specific store concepts. This dissertation extends the literature on 
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innovative forms of physical retail store concepts by offering novel insights on how consumers 

perceive innovative technologies and how their perceptions affect their acceptance. 

4. Designing a new approach for virtual innovation: The literature reveals many different 

approaches to identifying innovative concepts in retailing (Grewal et al., 2020; Heinemann, 

2021b; Shankar et al., 2021; Zentes et al., 2017). However, retailing is a dynamic environment 

and rapid changes are identified due to technological advancements and shifts in consumer 

behaviour. This constantly changing environment forces vendors to identify opportunities and 

potential market positions, and ultimately take activities to survive in this rapidly and dynamic 

world (Grewal et al., 2021). Even before the pandemic, retailing was changing dramatically 

because of new technologies that are providing new services (Grewal et al., 2017). The COVID-

19 pandemic imposed multiple additional challenges for retailers, who suddenly faced 

limitations and closure of their stationary distribution channel with a high degree of uncertainty 

about the future. These challenges had to be addressed through the generation of innovations, 

such as working in a virtual setup. Additionally, the speed of the transformation within retailing 

has been accelerated by the pandemic.  

However, there is limited literature on virtual innovation and collaboration. Many guides exist 

on how to use digital tools or templates, but all of them translate the analogue into the digital 

working environment on a one-to-one basis (Meelen et al., 2019; Rubinger et al., 2020; 

Schallmo et al., 2020). Similarly, the literature provides little scrutiny of adaptations to 

changing situations such as the pandemic and has failed to explain how to overcome barriers to 

resource innovations or how to identify and exploit market opportunities in pandemic times.  

Hence, the academic research in this field could be enhanced by a solid and empirically tested 

framework for generating innovative ideas and concepts in a virtual environment. This 

dissertation contributes a framework according to the elements of design thinking that involves 

disrupting previous assumptions and transforming practices to ensure greater future resilience. 

Design thinking is wa ell-established innovation method (Lonczewski and Fehrenbach, 2016). 

Based on existing definitions, the principles of design thinking are (i) creative environment, (ii) 

interdisciplinary teams, (iii) user-oriented focus, and (iv) iterative approach (Heins et al., 2022; 

Schallmo et al., 2018; Ideo, 2012; Plattner et al., 2009). This dissertation further contributes to 

design theory by providing a distinct and complementary perspective to widely discussed 

theories and by confirming the idea that design thinking is value-enhancing.  

The next section presents the research methodologies applied in this dissertation.  
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1.1.3 Research Methodology  

In this section, the research methodology for this dissertation is outlined. This work examines 

retail concepts from various economic dimensions, for example, social, technological and 

behavioural economics. Economic methodologies are adopted to the specifications and needs 

of retail research in combination with theories from related disciplines, such as technology and 

innovation. The retailers’ processes and structures are rather complex due to the variety of retail 

formats, concepts, and consumer touchpoints supported by the use of technology and innovative 

solutions (Zentes et al., 2017). Given the complexity of the retail environment, this dissertation 

makes a targeted contribution to the described research goals (Chapter 1.1.1) and scientific gaps 

in the literature (Chapter 1.1.2).  

To achieve a greater depth and breadth of insight, an adapted mixed-methods design has been 

employed. A mixed-methods design is a methodological approach particularly useful under 

circumstances similar to those surrounding the present investigation (Almalki, 2016). 

Quantitative and qualitative research approaches are often presented as opposites. However, the 

targeted and systematic combination of both approaches provides comprehensive, focussed, 

and in-depth knowledge to the identified research gaps and thereby contributes to the 

development of innovative and technology-driven concepts and an efficient consumer response. 

A mixed-methods design is discussed especially in the English-speaking research environment 

as a third research paradigm alongside the quantitative and the qualitative methods (Foscht et 

al., 2009). Within this dissertation, various methods were used to answer the respective research 

questions, with qualitative methodologies (Articles A, B, C, and E) being combined with 

quantitative methodologies (Article D). Table 1 presents an overview of all articles and their 

research methodologies. This dissertation, therefore, generates interdisciplinary results and also 

establishes a basis and starting point for further interdisciplinary research.  

  



11 

 

   
T

ab
le

 1
: 

O
v
er

v
ie

w
 o

f 
M

et
h
o
d
s 



12 

 

1.2  Overarching Conceptual and Theoretical Background 

The conceptual, as well as theoretical framework of this dissertation, is outlined in this section. 

In Section 1.2.1, trends and their underlying drivers in retailing are analysed. Section 1.2.2 

presents concepts related to remaining competitive in the medium term, namely, new concepts 

for creating an efficient and effective retailer-end consumer relationship. Lastly, Section 1.2.3 

discusses the current situation facing retailers and their approaches to managing steadily 

growing consumer-centric innovations in the short term.  

1.2.1 Driving Forces in Retail  

As the third-largest economic sector in Germany, retail plays a special role in the overall 

economy (HDE, 2015). There has been a continuous increase in turnover in the retail industry 

in Germany since 2000, with recent figures reaching €428.3 billion in 2020 and €587.8 billion 

in 2021 (HDE, 2022). The original activity of retailing was to transfer productive economic 

goods from the producer to the end consumer, and retailers were primarily responsible for 

distribution tasks. Today, these sellers are responsible for the entire value chain, in other words, 

consumer relationship management. These changes can be explained by a vast number of 

factors. According to Bruhn and Heinemann (2013), five interconnected driving forces are 

behind an immense upheaval in the retail sector (Figure 1), each of which and its impacts are 

outlined below. Additionally, the COVID-19 pandemic that has spread throughout Europe since 

2020, cannot be ignored. Its economic, political, and societal impacts reinforce existing trends 

and have a system-changing quality. Hence, the COVID-19 impact on the forces driven change 

in retail has also been considered.  

 

Figure 1: Drivers in Retail (Bruhn and Heinemann, 2013) 
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1. Technological progress: Technological progress has been called a “game-changer for 

retailing” (Grewal et al., 2017, p. 2). Technology is, thus, classified as a driving force for the 

development of the retail sector, especially when considering new and emerging technologies 

that might significantly affect the overall customer experience (Hoyer et al., 2020; Shankar et 

al., 2021). A dramatic shift can be acknowledged through technological developments which 

in fact change the retail environment since recent times significantly.  

One significant technological progression is the growth of the internet and the related 

establishment of business models and platforms, such as online shopping (Kahl and Krüger, 

2017). Through online shopping, information barriers are reduced, and shoppers have greater 

market power due to high transparency in pricing and competitors (Möhlenbruch et al., 2008). 

This is confirmed by the increasing growth in internet sales in Germany from €18.3 billion in 

2010 to €83.3 billion in 2020 (bevh, 2021). Until now, established merchandisers with physical 

stores will maintain an important part in the market (bevh, 2021); in a study conducted by 

DISQO (2020), 86% of consumers used traditional stores in a physical environment as a 

purchasing channel. This situation, however, is not a guarantee of prosperity for traditional 

retailers. With the COVID-19 pandemic further accelerating growth in online shopping 

(Destatis, 2021a), this mode for browsing and purchasing has become an enormous threat to 

stationary retail. Additionally, the scientific literature forecasts the end of the traditional retail 

industry which has been argued by the continuously growing impact of smartphone devices as 

a multichannel solution and service provider, for example, online shopping and social 

interactions (Helm et al., 2018; Peterson, 2019). Shoppers can access the online environment 

and obtain products regardless of their location. This technological progress has resulted in a 

rapidly shifting customer expectations and an improved ability of merchandisers to connect 

with their consumers (Gauri et al., 2021).  

Retailers need to constantly rethink their entire value chain and business model. To be 

successful under these new conditions, these merchandisers need flexibility, speed, and a 

willingness to experiment to counteract new developments. Therefore, new technologies can 

be a decisive enabler and most of them can be “grouped under an AI umbrella” (Grewal et al., 

2021, p.7). Because of the vast volumes of consumer data available across formats, AI is a 

powerful tool that can help sellers make the right decisions for stakeholder engagement (Grewal 

et al., 2021). The insights and information that AI provides make it a dominant force that is 

predicted to be the most transformative technology in retailing at the moment. Online shopping 
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strategies and the power of AI are no longer distinctive but, rather, are prerequisites of 

competitiveness (Guha et al., 2021; Grewal et al., 2017).  

2. Developments in consumer behaviour: Changes in shoppers’ behaviour are explained 

partially by the utilisation of new technologies that enable consumers’ active involvement 

(Inman and Nikolova, 2017). Consumers are ever more demanding, emotionally self-centred, 

and desiring new products more frequently. At the same time, shoppers communicate more 

intensively about suitable products than they did previously (Dwivedi et al., 2021) and receive 

an ever-increasing amount of information. These changes are due to the internet and the 

smartphone as revolutions in retail (Grewal et al., 2021). Additionally, social networks – for 

example, Facebook, TikTok and Instagram – enable consumer interactions, and customers can 

deposit data about products, such as quality or ratings, in their networks. This form of 

transparency extends beyond the largely anonymous and unweighted information or quality 

judgements available online. Consumers can now request personal recommendations via their 

networks at any time or implicitly obtain recommendations from connected persons via their 

ownership, use, or comments about the product or service.  

The consequences of these behaviours are far-reaching and create significant challenges and 

opportunities for retailing, especially as new technological applications continue to drive them 

(Leeflang et al., 2013). The pure sale of products without further consumer-related services is 

no longer sufficient as a core competence of the retail business model. Retailers must take all 

aspects of the experience into account, including shoppers, channel strategies, processes across 

existing organisational boundaries, and suitable technologies (Albrecht, 2022). Furthermore, 

because of the price transparency created by the internet, the well-informed consumer is more 

difficult to satisfy and has a higher willingness to switch to other sellers (Albrecht, 2022). 

Consumer loyalty is decreasing and, therefore, a customer-centric shopping experience with 

appropriate targeting is essential. Without a targeted approach, the shopper may punish the 

retailer by failing to make a purchase or, worse, by providing negative reviews in their network.  

An additional influencing factor is the COVID-19 pandemic which impacts consumer 

behaviour. The changed consumer behaviour, like increased spare time and discretionary 

income, due to the prescribed restrictions will continue to exist, even if certain eases have been 

noted (Accenture, 2020; Tagliaro and Migliore, 2021). Accordingly, shoppers prefer an 

efficient, uncomplicated, and, because of the risk of infection, contactless purchasing 

experience (Heins, 2022).  
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The faster retailers anticipate shifts in consumer behaviour, especially related to the digital 

environment and changes in platforms, the better they can respond (Locher, 2022). A higher 

level of customer orientation can create shopper satisfaction or even enthusiasm. Both are 

important prerequisites for longer consumer loyalty. 

3. Sociodemographic trends: Based on the first medium-term population projection, the Federal 

Statistical Office of Germany reports that, between 2020 and 2035, the number of people aged 

67 or older is expected to rise by 22%, from 16 million to 20 million (Destatis, 

2021b). Consequently, there will be considerably more people of retirement age in Germany 

by 2035. The increased life expectancy that results from improved healthcare and low birth 

rates is leading to a significant ageing of society in industrialised nations. This has a clear 

impact on the retail industry in terms of a changed consumer structure, a decline in shoppers’ 

purchasing power, and a significant decrease in the labour force thereby creating a shortage of 

skilled personnel.  

There are differences between target groups and between elder and younger consumers in 

adapting to novel technologies (Gilly and Zeithaml, 1985). Younger buyers have a higher 

tendency to use new technologies while shopping in supermarkets (Orel and Kara, 2014). The 

Millennials generation’s – people born between 1981 and 1996 – expectation of high levels of 

convenience, speed and connectedness has had a dramatic impact (Gannes, 2014). New 

technologies should be designed for the target audience and their special requirements. 

However, not all young shoppers are equally ready to use innovative technologies (Meuter et 

al., 2003; Meuter et al., 2005; Venkatesh and Davis, 2000). It is essential for retailers to address 

the different needs of the heterogenous consumer groups through customized services and 

tailored products.  

Not only the number of shoppers is decreasing but also the number of available 

skilled personnel. The digital transformation in retailing is creating a historic paradigm shift in 

the world of employment. The brick-and-mortar retail sector has been particularly hard hit by 

this development, as one of its weaknesses is its low attractiveness as an employer for qualified 

labour (Heinemann, 2021b). Already today, 60% of retailers report a lack of qualified personnel 

as a result of demographic changes (BMWi, 2017), which will become even more acute in the 

future. On the one hand, from 2004 to 2016, the number of employees in the German retail 

industry increased from 2.7 million to 3.1 million (HDE, 2021), while on the other hand, the 

number of sales assistant trainees declined from 78,691 in 2007 to 50,937 in 2020 (Destatis, 

https://www.dict.cc/?s=skilled
https://www.dict.cc/?s=personnel
https://www.dict.cc/?s=skilled
https://www.dict.cc/?s=personnel


16 

 

2021c). To continue to hire qualified staff, merchandisers must improve their images and 

increase their visibility. An alternative is to compensate for staffing shortages through 

automation, such as the introduction of automated shops without staff (Heinemann, 2021b).  

4. Market developments: As presented above, online shopping is growing rapidly (bevh, 2021). 

These are predominantly foreign providers, as online growth promotes international 

competition in the German retail landscape. Amazon is a well-known example of a successful 

and established internet retailer. In the beginning, Amazon started selling books, which has 

changed over time by adding a broad portfolio of products such as electronic products, toys, 

clothing and groceries, as well as digital services and products. Because of that, Amazon has in 

recent years a continued growth rate of more than 20% (Statista, 2022). Online formats are 

suitable instruments for accelerating new markets outside Germany (Heinemann and Haug, 

2010). Consequently, stationary sellers have nearly universally added as a distribution channel 

an online format for consumers. An additional driver is the COVID-19 pandemic, which has 

accelerated engagement to operate and compete in the digital space. Contemporaneously, online 

retailers have begun to access the stationary retail sector (Heinemann, 2021a), such as 

Amazon’s opening of Amazon Go stores in various cities in the United States and London, 

United Kingdom. The reinvention of traditional retail stores is taking place from an online retail 

perspective and is driven by the leading online vendors. The highest stage of expansion is about 

meaningfully combining the strengths of stationary retail with digital concepts (Heinemann, 

2021b).  

As a result, the concept of format boundaries is becoming increasingly blurred, and several 

hybrid business models already use technology to intelligently connect the buyer and the seller. 

Traditional retailers that have existed for centuries are being displaced by young start-ups 

(Gehrckens, 2019). Recent experiments using stationary retail outlets to oppose the increasing 

pressure of new competitors from the digital world via multi-channel solutions have resulted in 

a visible turnaround in only a few cases. The highly scaled retail concepts that have already 

been in place for decades harbour considerable transformation risks (Gehrckens, 2019). 

5. Social and political developments: Already today, more than 78% of Germans live in 

metropolitan areas (World Bank, 2021), and this share is expected to rise to more than 85% by 

2050 (UN DESA, 2018). Globally, there is an influx into the cities and conurbations and a move 

away from sparsely populated regions (in Germany, especially in the East), particularly among 
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the younger generations (Gehrckens, 2019). More people prefer to live in a city because of the 

proximity to shops for daily needs, good transport connections, and attractive workplaces.  

Longer working hours are required, and, therefore, customers are increasingly relying on longer 

opening hours during the week so they can do their shopping after work. Urbanisation has led 

to significant demand for shops in prime locations, with supermarkets and discounters moving 

into highly frequented sites with new formats. Online shopping, particularly fuelled by COVID-

19 lockdowns, has changed the retail situation. New approaches are required, such as using 

existing properties, vacant offices, or department stores or the increased mixed-use of real 

estate, to adapt to the changed framework conditions (Gehrckens, 2019).  

Another shift in Germany is increasing mobility and the resultant bridging of greater distances. 

Especially among younger generations in conurbations, more people are foregoing private 

vehicles instead of using bicycles, public transportation, and car-sharing services (BMVI, 

2019). Fewer shoppers want or can afford their own car. The general decline of vehicle 

ownership in large cities means that more consumers are dependent on supplies close to home 

or through online shopping with a delivery service. Additionally, the time budget for shopping 

continues to decline, partly because of the increase in dual-income households (Gehrckens, 

2019). 

An examination of the social drivers of change in retail indicates that a retail recovery phase 

cannot be expected through simple market growth. In parallel, the challenges posed by new 

mobility and growing urbanisation – coupled with the division between fast, time-efficient, and 

cost-oriented shopping and experience-oriented leisure shopping – will continue to advance and 

challenge the retail sector.  

In the past, to be successful as a retailer, it was often enough to have the right product and to 

offer it at the right price. This situation has changed dramatically because of the driving forces 

described above, which demonstrate that retailing is undergoing an immense and vastly superior 

transformation in history (Täuber, 2019). A closer look at the drivers in retail confirms that 

these developments are accelerating the need for retail transformation and are significantly 

increasing the transformation requirements. The interconnected driving forces depicted compel 

action. However, sellers are in a dilemma: The need for transformation is high because 

everything, from consumer behaviour to the competitive arena to the organisational and 

technological environment, is undergoing disruptive change, and a recovery phase in retail is 

not expected. Neither disposable household income nor household consumption and durable 
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goods expenditures as a proportion of the total household can be expected to increase 

significantly. At the same time, urbanisation driven by the search for work and experiences will 

continue, coupled with a new attitude towards mobility with fewer private cars. Shoppers want 

to satisfy their needs anywhere, any time, and in the way, they prefer at the time. They expect 

retailers to adapt to their lifestyles with a focus on relevance, simplicity, convenience, and 

experience. To compete, merchandisers need to reinvent or sharpen their specific purposes in 

the lives of their potential consumers and rethink or adapt their products and services 

accordingly (Täuber, 2019).  

Faced with such pressure, retailers are finding it necessary to launch new sales formats closer 

to the consumer and to offer new solutions for meeting demand and transporting goods 

(Gehrckens, 2019). While these sellers are still highly efficient and successful today due to 

chain stores and standardised systems, companies are usually operating at low margin levels 

due to ongoing cut-throat competition (Gehrckens, 2019). Many approaches to transformation, 

such as new formats and hybrid solutions, do not lead to success because the capital resources 

for new technologies and their related capabilities are lacking. Furthermore, the pandemic has 

increased the intensity of these challenges as customers have become familiar with online 

shopping, a process accelerated by several time spans over the course of the pandemic. At the 

same time, COVID-19 has forced buyers to familiarise themselves with new services. Retailers 

can take advantage of consumer comfort with online retail and offer completely new 

possibilities through new technologies, both at the process level and the interface with the 

consumer. Doing so can reduce operating costs and also optimise the interaction with the buyer 

to increase loyalty and boost sales (Locher, 2022). The down side for retailers, however, is that 

these new and evolving technologies require extensive knowledge of data and technology to 

test, implement, and maximise their potential and involve significant investment, especially in 

highly scaled systems.  

The task of retailers is to select appropriate strategies and devise measures to generate 

competitive advantages and retain consumers. Two approaches that can promote transformation 

are presented here, and, in the next chapter, each approach is discussed in more detail.  

1.2.2 Concepts for an Efficient Consumer Response  

It is not only the shopping behaviour of consumers that is changing but also the activities of 

retailers (Hagberg et al., 2017). This situation can be defined as an evolution in retailing 

(Stieninger et al., 2019); it demands innovation as well as companies’ action to attract and 
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acquire the required resources and skill-set (such as processes, skills, technologies) to use new 

technologies (e.g., in the mobile communication sector) effectively and economically. In the 

process, sellers are undergoing a transformation, fundamentally changing their core strategies, 

corporate culture, organisation, value chains, and processes without damaging their existing 

business models, which sometimes come with very low margins and high risks. A consumer-

centric approach is necessary for future strategic orientation to retain customers and approach 

the driving forces of change as opportunities rather than challenges. 

In this section, two possibilities for how retailers can successfully initiate and implement their 

transformation are presented, following Bruhn (2013). It should be noted that both concepts can 

also be combined, which could significantly increase the retailer's potential. 

1. Development perspectives based on the relationship-oriented approach: Quality and price 

that suit customers’ needs in a given shopping situation are no longer enough to ensure a sale. 

The touchpoints between sellers and buyers have shifted due to the drivers described above, 

such as online shopping and the smartphone, and retailers need to follow their consumers 

wherever they go, be it on Facebook, YouTube, or Instagram. These developments have also 

transformed the process that a shopper goes through before deciding on a product – the so-

called customer journey.  

Today, the customer journey is no longer limited to direct contacts with the merchandiser and 

its marketing measures; it also includes other influencing factors such as product 

recommendations from friends. Therefore, the first approach is called the relationship-oriented 

approach and focuses on the core objective of every retailer – consistent consumer orientation 

and the development of a long-term and profitable consumer relationship. This means that all 

business activities are to be aligned with the specific needs of the shoppers. Consumer 

satisfaction and the establishment and maintenance of their long-term relationships have 

become key success factors in strategic management, since it is evident that consumer 

expectations are becoming increasingly heterogeneous and shoppers are willing to change 

vendors, thereby reducing loyalty (Bruhn, 2013). Consequently, an examination of consumers’ 

required services has to be conducted in order to optimise the customer journey. Shoppers 

exhibit a high readiness for mobile and interactive technologies, which also offer opportunities 

for new experiences. For example, Heinemann and Gaiser (2016) identified that three-quarters 

of all Europeans would generally be willing to use their smartphones to scan products in shops 

and would, thus, be interested to explore related opportunities about using smartphones for 
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purchasing products. Retailers map the customer journey to identify points of friction and 

opportunities to enhance the consumer experience. The customer’s journey to the product or 

order can be tracked and analysed more effectively with the help of generated data (e.g., through 

online tracking, consumer cards, discount codes, etc.). A competitive advantage can be 

generated through consumer relationships that are actively managed and the generated 

consumer insights as a result, from which a constant optimization of their entire added value is 

forced (Schellhorn and Adler, 2015). Today, a challenge is the number of channels within a 

customer journey, which is becoming increasingly confusing.  

As an example, a shopper receives initial information about a product offline and researches it 

online to make a price comparison via a search engine. Finally, the consumer buys the product 

in a shop. By aligning the individual touchpoints according to the buyers’ needs, providing 

sufficient communication and interaction possibilities as well as offering the possibility to 

conclude purchase transactions at any time, the retailers will positively contribute to consumers’ 

satisfaction and, correspondingly, to their loyalty in the long run. A compelling and positive 

consumer experience can be developed by appropriate available data which provides 

knowledge about shoppers’ requirements and derives the expected experience (Earley, 2018; 

Heins et al., 2021).  

2. Development perspectives based on the resource-oriented approach: The resource-oriented 

approach assumes that the strategy selected by retailers depends on internal and external 

resources (Bruhn, 2013) that lay the foundation for a permanently superior competitive 

position. The task is to ensure an optimal combination of internal and external resources to 

generate long-term competitive advantages.  

Internal resources can be defined as financial and material resources as well as existing 

knowledge and skills, such as the expertise of employees or consumer database systems. 

External resources are understood as access to procurement, labour, and capital markets. The 

retailer enters relationships with stakeholders who have the required resources, which results in 

an influence of the environment on the activities (Aldrich and Pfeffer, 1976). According to the 

stakeholder approach, stakeholders can be divided into various groups, such as creditors, 

suppliers, competitors, consumers, the state, society, and employees (Bruhn, 2013). Sellers 

have different alternatives regarding their resource allocation, which might be leveraged into a 

competitive advantage in retail. Meffert (1999) identified that an increasingly connected and 

networked retail landscape will present completely new demands on market-oriented 
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management in retail. The strategy on how to allocate resources might change in such a 

connected and networked environment to still generate competitive advantages. A careful 

resource selection needs to be performed to ensure that a value proposition is generated through 

those resources that (i) represent a relevant purchase decision criterion for the consumer, (ii) is 

suitable as a business model for the retailer, (iii) is formulated and verified by the public as an 

expectation of companies, (iv) represents a differentiating feature from the buyer’s point of 

view, and (v) is difficult for competing companies to imitate (Heinemann, 2017; Müller-

Hagedorn et al., 2012). In other words, it must be clearly perceived by the consumer, relevant 

to the purchase decision, and difficult for competitors to imitate (Müller-Hagedorn et al., 2012).  

Innovative business models and new store formats are emerging in which consumers expect to 

find the same shopping experience or an improvement. Through the internet and technological 

progress, new business models and types of businesses are being promoted that are not easy to 

implement in brick-and-mortar stores but are of increasing importance to shoppers and that 

address their needs perfectly. Markets previously occupied as niches in stationary businesses 

are opening to new models due to technological progress in automation and AI. New 

competitors are emerging simultaneously, placing merchandisers under increasing pressure as 

they run the risk of being left behind by technological innovations, increased consumer needs, 

and greater competition. They need to rethink their entire value chain and business models. The 

transformation of Galeria Kaufhof, real, and MediaMarkt, former icons of stationary retail, are 

examples of this process. 

It is questionable to which extent the gradual shift of stationary sales to the internet requires 

new formats and types of businesses that can either regain some of the sales or use the trend 

towards online shopping for their own benefit. In this respect, technology plays as a resource a 

key role, as consumers are increasingly using their smartphones to support their purchases in 

shops and are, therefore, also mobile in physical stores (Heinemann, 2017). In this context, 

business models that use this interaction, for example, with the smartphone, to create an 

experience will be particularly successful because they create a consumer-centric relationship 

and serve to satisfy shoppers’ needs (Grewal et al., 2017). Amazon's successful concept 

Amazon Go makes optimal use of exactly these possibilities presented by technology and AI. 

Customers use only their smartphones for the shopping process and, as a result, are independent 

and self-responsible. At the same time, Amazon deploys its resources as efficiently as possible 

and optimally addresses challenges such as staff shortages. 
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As every retailer is expanding or changing (or has expanded or changed) their store concepts, 

it becomes significant to continuously redesign and rethink their complete strategy, resources 

and supply chain, driven by automation and technology (Grewal et al., 2021). Location is 

already a key aspect and should be considered carefully. If a retail company succeeds in placing 

its new shopping concept in locations that are optimally accessible for consumers, it will gain 

a clear advantage and a differentiating feature against competing companies. However, an 

effective and efficient resource allocation is not sufficient to safeguard future long-term 

success.  

1.2.3 Enablers of Future Retail Concepts 

In a market that is undergoing disruptive change, retailers need to reinvent themselves to remain 

competitive and generate new opportunities. In doing so, it is particularly important not to lose 

a relationship with the consumer. A consistent consumer orientation, according to Möhlenbruch 

(1994), is central to retail management and has been discussed in the areas of assortment policy, 

retail innovations, and interactive customer communication (Möhlenbruch et al., 2008; 

Möhlenbruch and Nickel, 1998; Möhlenbruch, 1994).  

On the one hand, to withstand competitive pressure, modern technological platforms that 

efficiently map cross-channel processes and simultaneously offer a high degree of agility are 

needed to react quickly and efficiently to changing customer needs and to differentiate a retailer 

from the competition through individual added-value scenarios (Vetter and Morasch, 2019). 

Data and new technologies can offer a decisive advantage in this respect. Data analytics create 

a better understanding of, inter alia, consumer needs and behaviour, but sellers need to leverage 

upon and act according to these insights and always think ahead. This is done through 

consumer-centric changes, and this type of innovation has always been important in retail. The 

described driving forces mean that the vendor must conduct consistent monitoring, as these 

forces are often closely connected and changing. In addition, merchandisers need to 

continuously shape on their business model by analysing and challenging the status-quo in order 

to re-define and implement respective improvements. Wrong decisions, which are unavoidable, 

must be recognised and corrected promptly. Teece and Pisano (1994) identified that winners in 

the global marketplace are characterised by (i) an agile way of working with a flexible and rapid 

introduction of products and services and (ii) timely market responsiveness combined with 

management capabilities that redeploy external and internal competencies. All this is 

happening, as described above, in a shifting environment, increasingly determined by emerging 

technologies with which retail leaders often lack experience.  
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On the other hand, retailers’ success is significantly influenced by soft factors of the corporate 

culture. Essential elements of a successful corporate culture are agility and flexibility, customer 

orientation, innovation, and agile forms of cooperation (Crummenerl et al., 2017). Isolated 

decisions by managers or owners without consideration of the overall context are risky. It is no 

longer merely a matter of adapting formats or increasing eye-catching advertising in a glossy 

format but rather of making the correct strategic decisions for the respective retail company and 

transforming business models in a sustainable way. Cross-organisational innovation 

management is anchored in the culture of the company and, thus, limits the risk of wrong 

decisions made by individuals. Innovative and creative methods are the essential core of an 

agile transformation, even if authors choose to emphasise that it is much more about the right 

attitude (mindset) towards agility. Methods are valuable because they have proved themselves 

as “best practices” to significantly shorten the path to corporate agility (Weinländer, 2022). 

Design thinking is one established methodology to foster innovation, which might (i) improve 

internal operations, (ii) increase productivity and (iii) generate innovative ideas for an identified 

problem to capture market opportunities (Gruber et al., 2015). This framework’s objective is to 

capture consumers’ needs in combination with retail capabilities and transform them into 

business value and consumer benefits in its process (Brown, 2008). The process is iterative and 

predetermined, involving multidisciplinary teams and various techniques.  

Unlike in the past, retailers must implement their measures more holistically, more consistently, 

and in a more integrated way. Especially in a traditional retail environment, the entire customer 

experience must be systematically evaluated and further developed. Consumers today are 

sensitive to poorly planned, contradictory, inauthentic, and obviously “clumsy” marketing 

measures. Furthermore, shoppers notice when superficial approaches taken by companies feel 

dated or wrong, and they comment quite openly and effectively on social media, thereby 

mercilessly exposing mistakes (Merkle, 2020). An integrated approach is necessary for sellers 

to maintain competitiveness and potentially change the game. If retailers want buyers to 

continue shopping at their stores, they need to offer more than the competition, not less (Merkle, 

2020). The next section thematises the publications within this dissertation and their 

contributions to improving current strategies for retailers. 
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1.3  Thesis Structure and Insights  

In the previous chapter, the current situation in the retail sector was discussed. Drivers were 

presented that constitute opportunities and risks to retailers. In this context, relationship-

oriented and resource-oriented approaches can aid sellers’ success in the market. The key 

question is the following: Which concepts are future-oriented and useful?  

This dissertation includes five research articles – Chapters 2 to 6 – which aim to provide 

answers to a set of research questions with an economical focus and various thematical 

perspectives. The following Chapters 1.3.2 to 1.3.6 present the background, results, and 

implications of each research article within the overarching context described in the previous 

section. In Table 2 an overview of each article with the theoretical approaches, methodologies, 

and outcomes of the five included articles is provided.  
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1.3.1 Article A: Artificial Intelligence in Retail: A Systematic Literature Review 

Background  

AI is making an enormous impact on retail and has already been successfully implemented in 

some retail processes. Shankar (2018) states that many technologies are powered by AI, and 

the latest retail concepts, such as Amazon Go, are based on AI. Grewal et al. (2017) explain 

that AI in retail is becoming the technology that can generate a competitive advantage; 

accordingly, it is important to explore the emerging technology and the opportunities offered 

by AI in this respective field. Retail practitioners and researchers aim for a structured and 

systematic understanding of AI with its related impact. Most of the scientific research articles 

contribute an overview about technological topics and related impact – such as the impact of 

the internet or changes at the point-of-sale – while limited research has been conducted on AI’s 

impacts on retailing. Practitioners as well researchers are in an early stage to gain a full 

understanding of potential areas where AI can be applied (Oosthuizen et al., 2021). Within the 

past five years, accelerated research activities have been identified. 

Article A, therefore, focuses on how retailers should consider AI, for example: Where is AI 

already being used successfully? Are there key topics in which AI is already strongly 

established? This article is dedicated to investigate further the questions on how AI is 

influencing the retail industry and how value is created in retail.  

Chapter 2 presents Article A with the title “Artificial Intelligence in Retail: A Systematic 

Literature Review”. The article presents a systematic literature review aimed at isolating and 

understanding significant trends and gaps with respect to AI in the scientific literature related 

to the retail sector. By categorising topics, the analysis attempts to explain leading research 

trends and how they have evolved. This article aims to address the need for conceptual and 

empirical approaches to create efficiency in retailing. 

Results 

This study consists of a systematic literature review of academic peer-reviewed articles 

published in English language between January 2005 and July 2021. The following 

characteristics were selected to identify relevant articles: (i) theoretical and conceptual features, 

(ii) research topic, and (iii) AI methods and techniques. In total, 118 selected and peer-reviewed 

articles were published within the 16-year period. The article reveals that, due to competitive 

pressure, retailers have already begun to apply AI in parts of the value chain (Burghin et al., 

2017). Based on a structured topic allocation, eight priority topics were identified and 



27 

 

highlighted that (i) optimising the retail value chain and (ii) improving consumer expectations 

with the help of AI are key topics in published research in the field.  

The analysis found that the most significant focus in scientific research has been on 

technologies that enable better treatment of shoppers’ demands and the retail value chain (e.g., 

inventory optimisation, store pay-out optimisation). A secondary focus has been on 

technologies facilitating direct interactions with consumers to improve their experience and to 

better meet their expectations (e.g., personalisation). These improvements are mainly adopted 

in an online setting because sellers know that online buyers have fewer privacy concerns and 

perceive AI applications as less intrusive in the sales process. 

Implications of the Article 

Given the fast-changing pace of consumer behaviour and technology, the retail industry is 

constantly changing and evolving at an accelerated rate. The power of AI is no longer a 

distinguishing factor but, rather, is a prerequisite of competitiveness. With this research, the 

literature is expanded to include a transparent overview of current research interests in AI in 

retail. The speed at which new technologies have taken off in recent years is confirmed by the 

analysis, which reveals that, especially in the past five years, the topic of AI has gained 

attention. A related issue is an immense increase and growing importance of digitalisation as 

well as the Internet of Things, for example, connected devices equipped with near field 

communication as a service provider. Accordingly, it is not surprising that retailers are currently 

focussing on the customer.  

On the one hand, a significant amount of relevant data is collected to identify and analyse 

customers’ needs and behaviour. On the other hand, a constantly improving customer 

experience is required to sustain a relationship. The use of AI often requires a change in the 

entire organisation. An infrastructure must be created, experts hired, and processes changed. 

Therefore, sufficient expertise and technology capabilities have to be established which overall 

need a considerable investment by retailers. Retail strategies must be carefully developed and 

thought through to be supplemented with AI. Despite the massive influence of AI, 

merchandisers should not simply follow an industry trend and make any imprudent decisions 

but rather develop a well-considered strategy and concept where AI provides decisive added 

value and benefits. In conclusion, by introducing AI services the retailer has the possibility to 

influence its consumers, e.g., product selection. Since the online and offline worlds are 

converging (Heinemann, 2017), retailers need to understand the differences and similarities 

between both worlds and their mutual impacts in order to also sustain successful in future. 
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Innovative services are able to increase consumers’ satisfaction and confidence as well as 

provide them with a better basis for decision-making. Conversely, merchandisers need to 

embrace AI to increase customer engagement and simplify the customer experience. 

Continuous exploration of service as well as business opportunities is a central activity of a 

retailer. The research thereby confirmed that technology is an enormous “game-changer” in the 

market that presents both opportunities and problems for retailers. AI as a company’s resource 

might efficiently and effectively improve and optimise retailers’ position in the market.  

1.3.2 Article B: A Data-Driven Approach to Improve the Digital Customer Journey  

Background  

AI is based on data science models and can be applied by retailers in multiple ways with the 

appropriate data as a key source (Cui et al., 2021). 73% of organisations that participated in a 

survey conducted by Capgemini (2019) were able to increase consumer satisfaction by 10% 

while implementing AI technologies in their business. AI is now shaping several features on 

the consumer side: knowledge and anticipation of shopper behaviour, product recommendation, 

customer service, and payment management (Shankar, 2018). Every 1.2 years the amount of 

business data is doubling, meanwhile retail data – including information regarding purchases, 

social media use, online browsing, mobile use, and consumer satisfaction – continues to explode 

(Shankar, 2018).  

Merchandisers make large technological investments to analyse the vast volume of data to 

better anticipate and understand shoppers’ needs and make consumer-friendly decisions to 

enhance their value. The decisive factor here is using the available data in a targeted and 

meaningful way to adapt the customer journey and take consumer-oriented actions. Concepts 

are required that precisely address these needs. Accordingly, Prof. Dr Schulz, the author, and 

the German company HAILO conducted the study presented in Chapter 3, Article B, titled “A 

Data-Driven Approach to Improve the Digital Customer Journey for small and medium-sized 

enterprises (SMEs) – A Case Study on HAILO” (Heins et al., 2021). HAILO’s data-driven 

digital strategy has won awards, most recently the Digital Champion Award in 2021. This 

article presents HAILO’s way of transitioning into a digitally connected retailer using 

technology and data as enablers. The article introduces a data-driven approach as well as an 

architecture for retailers and provides directions to create an efficient consumer response based 

on data usage. 
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Results  

A data-driven approach leads to companies gaining a competitive advantage. The consumer is 

identified, and companies know their demands. By implementing a comprehensive analytics 

and data set-up and relaunching the company’s website, HAILO strengthened its understanding 

of available data and consumer touchpoints, facilitating improvements in the customer 

experience (Heins et al., 2021). Specifically, the online marketing funnel as a framework has 

been adopted with a consistent data-driven approach and appropriate tasks to fulfil the 

company’s needs by performing in-depth analyses and identifying key consumer touchpoints 

(Heins et al., 2021).  

The goal of HAILO’s strategy was to provide a unified data architecture and data management 

to gather efficiently and effectively information as well as to enable new values in the digital 

era. Consumers are treated differently, hence, a careful examination of data management for 

business-to-consumer as well as business-to-business needs to be considered. Challenges in this 

data-driven approach include (i) the identification of relevant data, (ii) the understanding of this 

data, and (iii) the determination of relevant activities derived from this data (Heins et al., 2021). 

In HAILO’s case, big data analytics and AI mechanisms have been used to generate predictive 

analytics and more accurate knowledge of the consumer. This concept supports HAILO for 

future challenges by attracting new products and services and sustainably driving a traditional 

brand into the digital era. However, this transformation required internal and external resources 

as well as significant investment, but the return on investment was higher than expected. In the 

case of HAILO, both brand awareness and sales were increased by using the insights to improve 

consumer understanding and related needs.  

Implications of the Article  

A superior consumer experience can differentiate companies (Verhoef et al., 2009). The article 

presents a procedure and the required data architecture as guidelines for a holistic consumer 

experience management that involves the shopper’s emotional, social, as well as cognitive 

reactions to the retailers’ activities. The consumer experience is actively managed by the sellers, 

but also has elements that are not directly under control, like the purpose of shopping or the 

influence of others (Verhoef et al., 2009). Retailers such as HAILO as well as academics have 

already understood that managing engagement levels and consumer experiences are important. 

A hierarchical model of consumer engagement developed by Grewal et al. (2017) can be 

applied as an additional overview and highlights that incorporating consciousness may facilitate 

enhancements. 
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The article expands the literature to specifically present ways to probe the data to enhance 

consumers’ sense of engagement. Data generation, combination and related analytics are 

crucial. However, when a data-driven approach is implemented, it must always be clear that 

this approach is for the shoppers and the potential shoppers. The consumers and competitors 

are constantly changing; therefore, when designing a consumer journey, various target groups 

must be considered.  

The corporate culture needs to include an innovative mindset to act with agility and flexibility. 

At the same time, it is necessary to realise and understand that this relational approach is not a 

one-time investment. Lastly, the article provides a data architecture as a framework for both 

smaller and larger retailers.  

1.3.3 Article C: Innovative Approaches for Contactless Store Concepts in Germany 

Background 

Retail formats have evolved significantly, generating pressure on the older formats to change 

as well. One pioneer is the previously presented store, Amazon Go, with its significant reliance 

on technology. This new business model was designed to offer an efficient customer approach 

appropriate for the moment. Consumers now engage with retailers using digital and mobile 

devices, which have fundamentally changed the customer journey (Grewal et al., 2017). Many 

merchandisers and start-ups have adopted this approach to fulfil the shopper’s precise wishes: 

convenience and speed through a variety of business models. In retailing, the role of 

technologies took a dramatic leap following the COVID-19 pandemic (Shankar et al., 2021) 

because of the need for less human contact and social distancing to curtail the spread of the 

virus. Robotics is likely to thrive in and beyond the pandemic, substantially boosting retailing 

automation. Retailers are also forced to consider new business models that they have been 

reluctant to adopt or have not adopted at all, in order to still be successful in times of crisis and 

to retain their consumers. As a result, contactless stores are a sought-after model, as they 

represent the ideal answer to consumer needs.  

However, it was found that the literature in this field was almost non-existent. Basker (2007), 

Bronnenberg and Ellickson (2015), and Ellickson (2016) summarise the extensive literature on 

the evolution of retail formats, but contactless store models do not appear. Retailer information 

about technology adaptation to identify trends and activities is rare, meanwhile, information 

and data on consumer adoption of services and technological solutions are more commonly 

available and collected (Shankar et al., 2021).  
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Accordingly, Prof. Dr Schulz and the author decided to examine this issue in detail. Section 4, 

Article C, “The Impact of COVID-19 on the Grocery Retail Industry: Innovative Approaches 

for Contactless Store Concepts in Germany”, provides a classification, a framework, and 

outcomes of these technologies as they work to change retailing. This article introduces the 

concept of unmanned stores, which are driven by technology and innovation and have received 

increased attention during pandemic times.  

Results  

The development and transformation of the retail industry is happening at an accelerated speed 

especially due to innovations and technological changes such as AI and automation (Grewal et 

al., 2017). A consistent consumer-centric experience coupled with a frictionless shopping 

experience increases the value of retailers from the consumer's perspective (Grewal et al., 

2021). Integrating channels and the power of AI are driving current conditions and enabling 

innovative retail formats. The wish of the consumer to shop at any time has become a reality in 

Germany, although legal restrictions are in place. 

In the article, a number of different models in Germany are presented. While all of these various 

approaches attempt to fulfil and satisfy consumers’ needs, they approach respective 

implementations from a different angle. The paper reviews the current literature on retail 

formats and proposes a clustering, with two business model directions identified. The first 

model is based on a self-services approach; here, fully automated solutions were developed 

based on robotics and AI. An employee merely places the goods on a conveyor belt in the 

warehouse, and all other processes run automatically. The consumer can select the products at 

a terminal or reserve them in advance. The second model is the walk-in store, which operates 

similarly to the principle of Amazon Go. It is based on the scan-and-go technologies that allow 

shoppers by using their smartphones to scan products as they shop in combination with the 

retailer’s mobile application to pay (Grewal et al., 2017). Each chosen product is loaded into a 

virtual cart by scanning the barcode with the smartphone camera. Once the shopping is 

completed, the customer checks out via their smartphone device, and employees expose the 

products just as they would be in a normal store environment. 

Newer digital-first and physical-first players will continue to develop consumer-centric retail 

formats, which will themselves slowly transform into integrated sellers while leaving space for 

new players to enter the continuously changing retailing environment. Additionally, the 

potential impacts of COVID-19 on consumer behaviour are considered, including the 

accelerated shift to online shopping and the preference for contactless transactions.  
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Implications of the Article  

The review offers a deeper understanding and broad perspective of retailing interlinked with 

technology. Technology is transforming retail and producing new business models that compete 

with online retail using a variety of technologies for continuous consumer orientation. Shoppers 

can act independently but are held responsible for their purchases. Additionally, it is 

demonstrated that new technological models can be utilized in a different range of use cases – 

for example, regional locations can also be served, as staff are not required. These new concepts 

are emergent, but they establish the potential for future retail activities and may completely 

transform retail (Grewal et al., 2017). Changes in physical stores driven by AI are significant 

drivers in the future (Shankar, 2018). The article also demonstrates that new market entrants 

join the competitive landscape aiming to build consumer relationships and satisfy consumers’ 

needs through new and sometimes disruptive business models. 

1.3.4 Article D: Consumer Acceptance of Unmanned Retail Stores for Grocery-Retail 

Background 

In a given shopping situation, consumers seek a format and a price level that best suit their 

needs. Due to the power of buyers in the marketplace, they ultimately decide the form of the 

market. Therefore, retailers need to examine services required by shoppers as they proceed 

through the customer journey. Building on the findings of Article C, Sebastian Scheler and the 

author examined unmanned stores, focussing on fully automated solutions driven by AI and 

automation, as these represent the most technological automatized and innovative approach, 

also in comparison to Amazon’s Amazon Go store. These new business models require 

innovative infrastructure, processes, and investment. A key question is, what factors need to be 

considered when introducing an unmanned store? Section 5 offers Article D with the title, 

“Consumer Acceptance of Unmanned Retail Stores for Grocery-Retail”. This study analyses 

the consumer acceptance of unmanned stores via an online survey applying the TAM.  

The TAM is known to be useful in predicting the use and acceptance of technology while it’s 

still under development and providing trustworthy estimates for consumers who are quite 

acquainted with technology and consumers who have no or little experience with it (Davis, 

1989; Kallweit et al., 2014). The article analyses 10 hypotheses to better understand relevant 

success factors.  

Results  

The results of this article offer valuable insights for practitioners and researchers. This paper 

explores the field of innovative technologies for stationary retail stores by focussing on the 

https://www.dict.cc/?s=acquainted
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acceptance of unmanned store solutions driven by automation and AI. The primary factors that 

consumers perceive as improvements in their shopping experience are highlighted as well as 

major concerns regarding the use of technologies and related consequences.  

In total, 203 respondents were included in the analysis. On that basis, the article reveals that 

technology-driven innovative concepts are attractive and well-accepted. Preferred features may 

lead not only to greater customer satisfaction with their shopping experience but also to a 

renewed attractiveness by that share of consumers who have abandoned the physical store in 

favour of online purchases or in-store pickup. Unmanned stores are characterised by attributes 

of speed, ease, and comfort and are the new ideal of the expectations of modern buyers. The 

location of unmanned stores needs to be considered when developing a new business model to 

address the assorted needs of various target groups.  

In fact, unmanned store concepts are innovative and technology-driven solutions that are just 

beginning to be developed. As a result, it is natural that consumers with a high affinity for 

innovation currently prefer these stores. Furthermore, the COVID-19 pandemic may generate 

unprecedented demand for unmanned stores. 

Implications of the Article  

The article has several implications for retailing. Firstly, this study confirms the TAM as a 

framework with its predictive power and offers novel insights. Secondly, it provides empirical 

evidence that smart vending machines are accepted by shoppers, especially if they are 

strategically located and when individuals have a high affinity for innovation. This study, 

therefore, makes an important theoretical contribution to explaining consumers’ intentions to 

shop at unmanned stores because they are gaining customer acceptance, aided by simple 

communications.  

A key finding is that the location of unmanned stores is crucial. Retailers have, thus, to carefully 

evaluate potential suitable locations. This study also reveals that new concepts with a resource-

based approach (i) offer a variety of benefits for the retailer and the consumer, (ii) add value 

for these vendors, and (iii) are worth pursuing. Furthermore, the results demonstrate that survey 

respondents have mixed feelings regarding the concept presented, as some factors have not 

created significance in the developed model.  

This paper extends the literature on innovative forms of unmanned stores and offers novel 

insights into how consumers perceive innovative technologies and how their perceptions affect 

acceptance. The traditional TAM was extended with the introduction of additional constructs: 
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(i) local products, (ii) innovative affinity, (iii) online affinity, (iv) stationary affinity, and (v) 

distance. The analysis suggests the importance of broadening research on the models of 

acceptance of technologies to include other variables, such as perceived risk, given its 

significance in determining the behavioural intentions of consumers. Albeit within a limited 

territory, the results provide valuable indications of which specific implementations should 

receive investment as well as information regarding what advantageous features should be 

focussed on to persuade customers to use new tools. Furthermore, managerial requirements to 

anticipate the doubts and insecurities of consumers, with a view to continuous improvement, 

were considered. 

1.3.5 Article E: Xtreme Design – A New Approach for Virtual Innovation 

Background 

Continuous improvement is necessary to compete in the market. During the dissertation 

research, the COVID-19 pandemic became a turning point for several retailers. Prior to this, 

interdisciplinary collaborations and initial touchpoints had already been developed for 

innovation-driven collaboration through well-known methodologies such as design thinking, 

Google Design Sprint, and customer journey mapping. The need to innovate did not disappear 

during the pandemic when many people worked in their home offices. Consequently, Prof. Dr 

Herstatt, Dr Jarr, and the author, in cooperation with various companies, developed a concept 

to support meeting this need. The question arises, how can innovation management be 

effectively conducted in pandemic times? Accordingly, Chapter 6 considers Article E, titled 

“Xtreme Design – A New Approach for Virtual Innovation”. In the COVID-19 era, creating 

and managing innovations are identified challenging. This study aims to create a new systematic 

approach to innovation and develop new business models that are effective for retailers in 

pandemic times.  

Results 

Xtreme Design, which is created on the principles of design thinking and the Google Design 

Sprint, was successfully tested as a methodology by three companies. The rationale and driving 

force behind this methodology was to draw up guidelines on how to successfully generate ideas 

within a one-day workshop in a fully virtual environment. The methodology has five building 

blocks and systematically involves the participants in a meaningful way, despite the virtual 

environment. A certain amount of preparatory work must be completed, which, to date, few 

methodologies have outlined. The workshops have been highly successful, and one of the 

participating companies even applied to patent the results of the workshop. 
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Implications of the Article  

Many studies recommend centring innovation, and several publications have developed a wide 

range of guidelines for companies. Two implications for retailers can be derived from this 

paper. The first implication is that innovation specially designed to evaluate new concepts is 

necessary, but it must be developed in an interdisciplinary way. To ensure consumer-centred 

innovation, the authors recommend that shoppers be considered throughout the process. 

Secondly, from a scientific point of view, the originality of this article lies in contributing a 

methodology that is suitable and easy to apply in either a virtual or physical environment. Due 

to the short cycle of the methodology, it was possible to work on various topics efficiently and 

with high participant motivation. Agile innovation processes and approaches will be required 

also in the COVID-19 and beyond world. To the author’s knowledge, similar research that 

develops an approach adaptable to current needs has not been conducted previously; therefore, 

the article recommends this approach.  

1.4  Key Findings and Implications  

To conclude this dissertations’ introductory chapter, this section broadens the horizon to discuss 

innovative and technology-driven retail concepts as one essential element of a future and 

consumer-oriented shopping environment. The retail industry is changing rapidly based on 

adjustments in consumer behaviour and advancements in technology (Grewal et al., 2021). 

Even before the COVID-19 era, the transformation of the retail industry has begun, fuelled by 

innovative solutions and emerging technologies (Grewal et al., 2017). Albeit, the pandemic has 

accelerated this transformation, which has determined merchandisers to adjust supply chain 

processes, revise their delivery and inventory systems, and introduce new ways of shopping for 

consumers. This highly dynamic environment is forcing merchandisers to manage on “how to 

best position themselves […] to flourish” (Grewal et al., 2021, p.6). Many of these changes 

resulted from the driving forces identified by Bruhn and Heinemann (2013) and were made 

possible by technologies. AI and mobile apps are continuously contributing to internal 

processes as well as customer relationships (Grewal et al., 2021). Today, retailers are offering 

new shopping places to provide an efficient consumer response.  

Each article presents a different perspective on the potential of innovative and technology-

driven models. Article A serves as a foundation and creates a common understanding. It 

describes an overview of existing potential and offers some initial implications of technological 

focal points, which includes a consumer-centric orientation enabled by AI. On this basis, 

Articles B, C, and D present and discuss innovative and technology-driven retail concepts. 
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Article B contributes to the relationship-oriented approach and presents a promising solution 

for the retailer that has already been successfully implemented and confirmed by customer 

acceptance. The use of data is the node in creating an efficient journey for the consumer. 

Articles C and D offer a contribution to the resource-based approach. Article C outlines an 

overview and classification of existing market solutions which are discussed thereafter. Based 

on that overview, Article D uses a survey to acquire a deeper understanding of acceptance and 

to identify factors that are decisive for an innovative business model. Finally, Article E serves 

to encourage retailers to efficiently drive innovation – even in the COVID-19 era – and provide 

insights into how to enable innovation.  

The approaches presented in this dissertation might (i) improve the value chain of both shoppers 

and retailers, (ii) increase customer satisfaction, (iii) create consumer relationships, and (iv) 

promote economic growth. However, the deployment of these new concepts is as challenging 

as the development of novel technologies. More so, economic aspects are strongly interlinked 

with technological development, so the system is in danger of collapsing if one of them fails. 

This dissertation demonstrates that there continues to be a need for action in the economic and 

technological dimensions of the retail industry. Four major conclusions from the research are 

discussed here:  

1. AI is already a game-changer: This dissertation is valuable for practitioners who deal with 

the role of AI in a sustainable development in a retail context. An overview of AI trends and 

directions for retailers were created while identifying current focal points. By applying this 

overview new opportunities can be identified. Sellers’ ability to predict trends is a key success 

factor (Pantano, 2014). AI is identified as a suitable technology for vendors to identify new 

sources of revenue, to determine profitable consumer relationship management strategies and 

improve top-line growth via existing business areas (Shankar, 2018).  

Additionally, this dissertation indicates how AI can be employed such as in the form of new 

shop concepts or through strategic customer services. AI offers retailers the transformative 

potential to satisfy consumer needs and further advance automation.  

This dissertation also demonstrates that AI is a suitable technology to define new business 

opportunities, drive retailers’ transformation and impact the future of retail by disrupting 

current business models. The results of the dissertation offer retailers practical insights into the 

value expectations of their customers, which have changed because of the COVID-19 

pandemic, and provide insights that reveal how the market has already transformed.  
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2. Data aids a customer-centric approach: This dissertation demonstrates that innovation and 

efficient technology-driven concepts are vital for a retailer’s success. Collecting, analysing and 

understanding data and using AI are recent innovations that provide businesses with a 

competitive edge in retail management. The case study conducted with HAILO offers insights 

to managers operating in similar settings. Particularly, the data-driven strategy provides useful 

guidance and a clear vision for retailers when they conduct strategic planning and decision-

making about AI technologies. However, consumers’ digital behaviour in combination with the 

identified new business opportunities also generates a large amount of relevant data that needs 

to be analysed by retailers in order to better understand customers’ needs and provide a 

personalised communication, desired products and tailored services. Establishing a data-driven 

understanding can propel retailing. New findings generated from data can help to create a 

consumer-centric business and consumer-centric value, to better understand consumers’ needs 

and demands and eventually increase competitive advantage.  

3. Unmanned store concepts are a future approach: AI offers the transformative potential for 

stationary retailing to create innovative store concepts such as Amazon Go. Reasons why 

shopper visits stores are, amongst others, to discover new things, to be entertained or to inspect 

products. New store formats, therefore, entail further requirements such as speed and 

convenience. Accelerated by COVID-19, unmanned store concepts are expected to spread 

quickly and be accepted by consumers in the coming years. In general, two key concepts were 

identified: Each concept was developed without a need for additional sales staff and offers a 

variety of advantages, for example, social distancing, in the current context of COVID-19. The 

first concept is based on full store automation, while the second concept uses a common shop 

environment and makes use of various technologies to automate the shopping process. This 

concept is formed on consumers’ active participation with the integration of their smartphones 

since for example the payment process and search activities are conducted by them via their 

smartphones. Accordingly, certain process steps of the customer journey have been handed over 

from the retailer to the customer.  In the dissertation, both concepts (walk-in stores and 

automated vending machines) are presented, and the opportunities are outlined. Retailers should 

not miss this important step, as a multitude of competitors are already advancing these concepts 

on the back of customer’s acceptance. It is crucial for retailers to understand which factors are 

decisive and generate consumer acceptance. Article D reveals that the proximity of an 

unmanned store concept, additional communication, and the entire set-up and design of the 
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consumer journey have been identified as a critical success factor to attract consumers to the 

solutions.  

4. Sustainable and continuous innovation: Xtreme Design can improve retailers’ efficiency and 

success through innovations, which can help consumers to feel less time pressure, to make 

suitable decisions, or to experience greater satisfaction and confidence with their decisions. In 

turn, sellers need to capture opportunities offered by new technologies to increase consumer 

engagement and convenience in retail shopping. Business development should also constantly 

focus on the exploration of new possibilities based on technology and innovation. Executives 

and scholars have recognised the importance of individual employees’ entrepreneurial activities 

to help retailers successfully adapt to and proactively act upon environmental opportunities. 

Design thinking has, therefore, been developed as a suitable methodology which is already 

well-established in practice. During COVID-19 lockdowns, usual business methods were 

difficult to implement, and virtual innovation teams realised the indispensability of 

coordination across regions, cultural dimensions, and infrastructure problems. The pandemic 

has reshaped the way how we work. This dissertation adds new empirical insights to the existing 

literature on innovation and introduces a framework to collaborate effectively and efficiently in 

a virtual environment. The findings are particularly significant to retailers that are involved in 

project-based works or relevant innovative tasks. This framework should be interesting for 

retailers in altering existing business activities as well as creating new ideas.  

This dissertation aims to identify new innovative and technology-driven business models in 

retail. Significant findings and knowledge from various actors’ perspectives are provided and 

thereby contribute to consumer-oriented retailing. Technologies are evolving rapidly, and the 

drivers mentioned above – namely, the COVID-19 pandemic and also up-to-date war against 

Ukraine – require retailers to adapt to unforeseen as well as new conditions (Shankar et al., 

2021). The insights provided by the articles in this dissertation suggest that every retailer should 

review its competitive ecosystem while also looking inward to leverage technology as an 

enabler.  

This dissertation is, however, also exposed to certain limitations: Without a doubt, the 

innovative concepts presented are a few among many approaches that exist in the fast-changing 

and vibrant retail environment. The identified concepts and approaches of this dissertation were 

to take a somewhat panoramic view of various perspectives within the field of retailing. It is 

important to emphasise that these are initial indications and trends that require further in-depth 
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research studies. Many retailers are already working on further business activities and services 

in combination with technologies. The retail industry was defined broadly, and according to 

heterogenous groups different priorities need to be considered, e.g., comparing grocery and 

fashion retailers. The use of the technologies considered in this dissertation is also limited and 

has largely focused on AI. There are certain emerging technologies, e.g., blockchain or 

augmented reality, as well as concepts, e.g., gamification, that might matter and have an 

important role in future and should be considered in future research activities. Specifically, this 

dissertation was dominated by studies focusing on the German market. Hence, it should be 

mentioned that consumer, as well as retailer behaviours in other countries, might differ. The 

COVID-19 pandemic has also influenced this dissertation because, in such a crisis, retailers and 

consumers are willing to consider services and take actions that they would not have accepted 

under other circumstances. It should be acknowledged that each article in this dissertation 

intensively considers and addresses specific limitations and further research activities. 

Researchers can take inspiration from this dissertation, which is a first step in attempting to 

understand the strategic issues faced by emerging technologies in the current context. Overall, 

this dissertation raises several interesting and challenging paths for future research.  

Firstly, focussing on AI as a solution can improve retailers’ positions. As many merchandisers 

prepare for the widespread adoption of AI technologies, demand and competition will grow for 

a limited number of skilled employees with the ability to implement, manage, and work 

alongside the new technology. Further research can focus on the skills and competencies 

necessary for sellers that wish to implement AI-enabled solutions. Which prerequisites must be 

achieved, and how can a meaningful start be created? Further research can more closely 

examine the framework conditions, internal process activities and structured approach of 

retailers, analyse best practices, and provide detailed discussions about related technologies and 

their impact on retailing.  

Secondly, due to the interdependencies between the different process areas across an entire 

retail company, for example, optimizations driven by data from the sales side have an impact 

on related other process areas (Kari et al., 2019). Further research should address the processual 

prerequisites of adopting data-driven concepts within a retail organization, such as in logistics. 

Which changes are necessary for the business to act efficiently and effectively? Validation and 

verification of the proposed data architecture within other retailers would be illuminating. At 

the same time, high investments and know-how are necessary. Further best practices can 

support the identification of necessary resources and skills. 
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Thirdly, how can stationary retail stores manage to remain successful despite current 

developments? The COVID-19 pandemic has changed consumer behaviour and accelerated the 

roll-out and consumer acceptance of contactless shopping methods (Global Preparedness 

Monitoring Board, 2019). Which concept will find acceptance among the mass market? The 

use of consumers’ smartphone is currently decisive in unmanned retail stores. What experience 

has to be enabled? Importantly, there are many future research avenues relevant to this question. 

More detailed analyses from the retailer’s point of view should be conducted to highlight and 

explore process-related changes. Further case studies could also shed light on which product 

categories are most useful or other methodological approaches, such as field tests. For instance, 

it would be helpful to better understand the drives of shoppers’ motivations. 

Lastly, even if the pandemic is overcome, other impending crises will similarly require flexible 

processes and agile innovation. Further research on mid-term applications of Xtreme Design 

may be beneficial. Will virtual innovation be quite normal? The conceptual framework 

proposed in this dissertation forms a solid basis for further academic discussions and research. 

It may be fruitful to create a community in which researchers and retail practitioners compare 

experiences of the application of Xtreme Design. Moreover, the qualitative approach could be 

complemented by quantitative data to explore the impact of Xtreme Design on team dynamics.  

In the end, it is still important to note that the retail industry has a future. It is important to be 

part of this transformation and continuously screen and understand the market as well as operate 

wisely to remain competitive. The COVID-19 pandemic as well as further impending crises 

will require flexibility and keep up an innovative mindset to be creative in challenging times. 

The key, however, is to know the customer and provide the desired experience most 

appropriately.
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Abstract: One of the latest technological disruptors is Artificial Intelligence (AI) which 

provides a substantial impact on retailers. Worldwide retailers try to understand the impact and 

thus find services and products to take advantage of AI. This article is based on a systematic 

literature review of academic peer-reviewed articles in English published between 2005 and 

2021 and reviewed based on the following features: theoretical and conceptual characterisation, 

research topic, AI methods and techniques. Findings indicate an increase in AI literature within 

the field of retailing in the last five years. Based on a structured topic allocation, a total of eight 

priority topics were identified and highlighted that (1) optimising the retail value chain and (2) 

improving customer expectations with the help of AI are key topics in published research in 

this field. This article provides an in-depth and systematic exploration of the extent to which 

retail scholars are aware of and working on AI. To the best of the authors’ knowledge, this 

paper provides the first systematic literature review focussing on AI technology in a retail 

context.  

Keywords: Artificial Intelligence, Systematic Literature Review, Data Clustering, Retailing  

2.1  Introduction 

Artificial intelligence (AI) has been described by the World Economic Forum as the central 

point of the globe’s current technological revolution because, along with an assortment of 

complementary new technologies, AI has laid the foundations for radical business advances 

that augment consumers’ shopping experiences and the retail value chain, streamline the 
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delivery of service and prompt the creation of novel business solutions (World Economic 

Forum, 2021; Reis et al., 2020). Analysis of pertinent data proves that AI’s influence on 

retailing has produced a substantial technological impact across the whole value chain (Grewal 

et al., 2017). Today, there are retailers which use AI tools to improve consumer satisfaction and 

create a unified consumer experience, thereby increasing overall revenue, business profitability 

and market competitiveness. For retailers, AI is recommended to better understand consumer 

behaviour and improve satisfaction as consumers become increasingly demanding, especially 

due to the possibilities of online commerce, which allow the convenience of shopping for 

products at any time and in any place. Thus, it is necessary to assess how a retail strategy 

incorporating AI can transform consumer behaviour and experience and the entire retail value 

chain. To be successful in the current market, retailers need to define a clear set of visionary 

value propositions that uniquely differentiate them from established and start-up competitors. 

The implications of these values for the retail industry can be measured using AI, which can 

increase profits for retailers and be configured to implement new concepts.  

A systematic literature review has been conducted for this study by analysing research articles 

published in the past 16 years (from 2005 to 2021) to recognise and categorize techniques, 

methods and topics regarding AI as it is used in the retail industry. Although the study of the 

relationship between retail and AI is not new, few studies have documented the role of AI in 

retail, particularly in special scenarios. Thus, this article contributes to the literature by 

providing valuable and novel insights into AI and retail. The findings reveal that the existing 

literature focuses on consumer experience and value creation, which are the most important 

influencing factors for retailers and their businesses.  

This paper is organised as follows: A theoretical background is introduced in Section 2. 

Followed by the methodology of the systematic literature review in Section 3. Next, Section 4 

introduces the analyzed research articles and studies, the obtained results and contributions to 

the research topic. Lastly, in Section 5, a conclusion and a recommendation for future research 

are presented.  

2.2  Background 

The concepts of AI and retail are briefly presented below.  

2.2.1 Artificial intelligence (AI) 

At present, the term ‘AI’ has no clear definition (Di Vaio et al., 2020). It was first introduced 

by Dartmouth College in the UK in 1956 (Moore, 2006) and is defined by the Oxford Dictionary 

https://link.springer.com/article/10.1007/s12517-021-07352-4#ref-CR19
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as “the study and development of computer systems that can copy intelligent human behaviour” 

(Oxford Learner's Dictionaries, 2021). AI also contained tasks like decision-making and 

translation between languages, speech recognition, and visual perception. In this paper, we 

define AI according to Kaplan and Haenlein (2019, p.17) as “[…] a system’s ability to interpret 

external data correctly, to learn from such data, and to use those learnings to achieve specific 

goals and tasks through flexible adaption”.  

To give an overview of the topic of AI there are three basic concepts comprising AI: (1) machine 

learning, (2) neural networks, and (3) deep learning with further developments such as natural 

language processing or data mining (Verma et al., 2021). Additionally, there are three stages of 

AI. The first stage is artificial narrow intelligence, which is below human-level AI; an example 

of artificial narrow intelligence is voice recognition. The AI is in this case unable to 

autonomously solve problems in other areas and can be only applied to a specific area (Kaplan 

and Haenlein, 2019). The second stage is artificial generalised intelligence, which is a strong 

human-level AI. Examples of the second stage are Alexa and Siri which autonomously 

performing tasks within a smart home environment. The AI can be applied to several areas and 

can autonomously solve problems in other areas (Kaplan and Haenlein, 2019). The last stage is 

artificial superintelligence, where the machine instantaneously solves complex problems. Most 

commercially available AI technologies can be classified as narrow intelligence. AI is 

continuously developing, and those technologies are now considered narrow intelligence, 

whereas five years ago they may have been considered more advanced (Oosthuizen et al., 

2021).  

2.2.2 Retail 

The concept of retail is defined as “[…] encompasses the business activities involved in selling 

goods and services to consumers for their personal, family, or household use, it includes every 

sale to final consumer ranging from cars to apparel to meals at restaurants to movie tickets. 

Retailing is the last stage in the distribution channel” (Vaja, 2015, p.22). Retail is therefore a 

transaction between a seller and the end-consumer of products that are used fulfilling 

individuals’ needs. There is both offline (traditional, stationary retailing) and online (e-

commerce) retailing. Traditional retailing is the collective term for forms of retail operation in 

which the sale of products and services occurs at a fixed location (Butler, 1917). These are retail 

shops or other location-specific shopping facilities such as petrol stations or vending machines 

at a train station. Consumers visit these locations to make purchases and buy products for 

immediate use or consumption. This process can be also described as a fetch principle. E-
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commerce refers to the part of the electronic business that contains the selling, as well as buying 

products through an electronic connection such as the internet (Heinemann, 2021). It includes 

any type of business transaction such as the sale and purchase of products as well as business 

processes such as payments and advertisements wherein the parties interact electronically via 

the internet or mobile phone (Kollmann, 2019). In contrast to offline or traditional retailing, 

products are brought to the consumer via parcel or courier services. The COVID-19 pandemic 

has changed how individuals shop as consumers now expect products to be available 24/7 and 

enhanced with digital features and fast price comparisons online. As a further result of the 

COVID-19 pandemic and the consequent changes to consumers’ buying behaviour, numerous 

nonessential stores have had to close in large parts of Europe, and consumers have therefore 

needed to procure their items elsewhere; this has led to massive increases in online sales 

(Destatis, 2021; Accenture, 2020). Global online sales increased by 24.1% and reached $4.29 

trillion in 2020 during the pandemic (Panigrahi and Karuna, 2021).  

Traditional retailing and e-commerce, which belong to the business-to-consumer (B2C) sector, 

are to be distinguished from the business-to-business (B2B) sector. B2B refers to the interaction 

of companies with companies and comparable institutions (e.g., authorities, educational 

institutions, etc.), where sales are also made possible via online platforms. These three 

categories: B2C via traditional retailing, e-commerce and B2B via wholesale are presented in 

Figure 1. In addition, there are many other sub-categories, which are not described in this paper 

in further detail. 

 

Figure 1: Distribution Channels (Heinemann, 2021; Wirtz, 2013) 
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2.3  Methodology 

The information presented in this study are based on a systematic literature review (SLR) 

approach aimed at isolating and understanding significant trends and gaps in the scientific 

literature related to the retail sector. From the methodological perspective, a replicable research 

protocol is provided through an SLR (Denyer and Tranfield, 2009). In addition, the SLR 

performs a stepwise documentation that enables a detailed and profound evaluation of the study 

(Kupiainen et al., 2015). A review is deemed ‘systematic’ by introducing a clear formulated 

scope, presenting relevant and quality-evaluated research studies with summarizing the 

evidence via a specific methodology; this process is termed the three-step protocol (Figure 2; 

Khan et al., 2003). This study followed the framework provided in well-known research 

(Lagorio and Pinto, 2021; Verma et al., 2021; Di Vaio et al., 2020). 

 

Figure 2: Systematic literature review 

To make the research scope as clear as possible the first step is to create a preliminary list of 

keywords and inclusion criteria (Table 1; Wong et al., 2015). The scope is to identify insights 

about AI topics and methods in retail. This research focuses on research articles and studies 

published in refereed journals on the topic of retail and AI technology in the time interval from 

January 2005 to July 2021. To achieve quality-evaluated research studies only peer-reviewed 

publications have been reviewed to (i) maintain homogeneity among the papers, (ii) gain 

consistency between themes and sources and (iii) ensure the quality of the selected papers 

(Touboulic and Walker, 2015; Burgess et al., 2006). Reports, book articles and conference 

proceedings were excluded. The author selected significant publishers’ databases and library 

services for the evaluation: Scopus, ScienceDirect and Emerald Insight. The query was 

launched on the databases and the related criteria and resulted in a total of 481 papers (Table 

1). 
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INCLUSION CRITERIA DESCRIPTION  

KEYWORDS Artificial Intelligence* AND Retail* 

 
 

OR 

  Grocer* 

  OR 

  Shop* 

  OR 

  Supermarket* 

  OR 

  E-Commerce* 

  OR 

  Wholesale* 

  OR 

  Business-to-Business* 

LANGUAGE  English  

DOCUMENT TYPES Articles  

SOURCE TYPES Peer-reviewed journals  

TIME INTERVAL 2005-2021 (included)  

 

Table 1: Inclusion criteria for paper selection 

Step 2: Selection based on title and abstract 

Next, each paper’s title and abstract were reviewed. The author identified and excluded 316 

papers that did not strictly focus on the theme of AI within the retail industry.  

Step 3: Full-text screening   

The final step involved refining the table of selected papers. Therefore, the full versions of 

publications need to be read. In total, a number of 47 papers were revealed to be out of the 

scope of research and thus excluded. Overall, 118 papers were systematically reviewed. The 

main topics and AI methods of the papers were analysed, and the distribution by publication 

dates, journal and country were recorded. These analyses aimed to understand leading research 

trends and how they have evolved. Descriptive statistics were also computed. In the next 

section, the outcome of the analysis and a derivation and explanation are presented.  

2.4  Results  

In this section the outcome of the main analysis is described and considers the distribution of 

the papers by year, the scientific journal of publication, country and research fields. These 

analyses are carried out to understand how scholarly interest has been evolved in the area of AI 

in retail and how the research is geographically distributed.  
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2.4.1 Paper distribution by year, journal, and country 

Scientific literature in the area of AI is in continual evolution, reflecting the resonance of topics 

across academia and industry. The 118 selected articles were published within the 16-year 

period from 2005 to 2021 (until July 2021). The number of published articles per year within 

the 16-year period is presented in Figure 3; 91% of the articles were published in the final five 

years, indicating the considerable increase in scientific interest in AI in the retail context. 

 

Figure 3: Number of articles per year of publication 

Altogether, 84 different journals were represented. The journals Industrial Marketing 

Management (8), Sustainability (5), Decision Support Systems (4), Journal of Retailing and 

Consumer Services (3) International Journal of Retail and Distribution Management (3), 

Journal of Business Research (3), Journal of Retailing (3), International Journal of Production 

Research (3) and Australasian Marketing Journal (3) have published at least three papers on 

the study topic. These numbers confirm the importance, but also the fragmentation of different 

fields of interest regarding AI in retail in academia literature. Indeed, the papers have been 

published in journals focused on retail (i.e., Journal of Retail and Distribution Management, 

Journal of Retailing, and Journal of Retail and Consumer Services), technology (i.e., Soft 

Computing, Expert Systems, International Journal of Innovation, Technology & Exploring 

Engineering) and economics as well as marketing (i.e., Industrial Marketing Management, 

Journal of Business Research, Australasians Marketing Journal). Many papers deal with real 

case studies and analyse contributed data based on the particular case study.  
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Additionally, it is interesting to determine that the greatest number of analysed studies took 

place in India (25) and China (21), which indicates an economic and cultural commitment to 

emerging technologies, especially for AI, in these countries (Figure 4).  

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2 Paper distribution by retail industry field and topics 

To identify the main topics and related trends explored in existing research, the papers were 

categorised within a finite set of classes following a two-stage approach. Two categorisations 

were made. On the one hand, the retail industry field (B2C, B2C e-commerce and B2B 

wholesale) per paper has been identified. On the other hand, key topics within each paper were 

identified and clustered. Table 2 in the Appendix indicates that several papers address more 

than one topic, but overall a maximum of three topics.  

The majority of the articles deal with general retail and B2C dynamics, particularly as these 

relate to the end consumer (Figure 5). It should be noted, however, that there has been a 

substantial increase in the number of publications on e-commerce, which can be explained by 

its increased share in pandemic times. Presumably, e-commerce in research and in consumers’ 

approach to shopping has become important, and according to Panigrahi and Karuna (2021), it 

will continue to increase significantly in both fields in the future. Moreover, numerous 

publications focused on e-commerce were identified from India and China; this is likely due to 

the fact that India and China are the fastest-growing e-commerce markets in the world (Arora, 

2021). Publications on the B2B industry were focused on two topics: logistics management and 

knowledge management. One publication focussed on marketing activities.  
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Figure 5: Number of papers addressing each retail segment 

Analysing Figure 6, the high fragmentation that emerged in the list of journals is also observed 

in the topics addressed. Most papers (38) focus on value creation and the application of AI as a 

key driver for retailers to improve business and consumer experience. A total of 37 papers focus 

on using AI methods and tools to measure/improve consumer behaviour and experience. 

Another 16 papers addressed improving retailer revenue models, followed by forecasting and 

planning demand, logistics optimization, marketing strategies, improving knowledge 

management for retailers, and using and managing data. In addition to these eight topics, other 

categories appear to be less relevant and are not analysed here in detail as they pertain less than 

two papers.  

 

 

Figure 6: Number of papers addressing each topic 
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2.4.2.1 Value creation and application  

Willingly or unwillingly, retailers have to adapt to new standards of innovative technology to 

meet consumer demands or else face declines in sales and revenues (Oosthuizen et al., 2021). 

The traditional value chain drives inefficiencies and is shortening as manufacturers (Begley et 

al., 2018) and third parties are increasingly engaging with consumers directly (Reinartz et al., 

2019). These inefficiencies, combined with the inability to adapt to a fluctuating and 

transformative competitive landscape, leave retailers fragile to disruption of (new) market 

entrants. To remain competitive and survive in the ever-changing and diversified consumer 

market, retailers need to become leaner (Campbell et al., 2020), more agile and more innovative 

in their value chain by adopting new technologies (Lee et al., 2018; Oosthuizen et al., 2021). 

Researchers and practitioners are only in the early stages of fully understanding the applications 

of AI (Oosthuizen et al., 2021; Esch et al., 2020). Studies on AI used to interact directly with 

consumers use only a few methodologies; this is due to the stationary orientation of retailing 

(Weber and Schütte, 2021). With the introduction of e-commerce and omnichannel commerce, 

many AI applications involve AI augmenting – rather than replacing – employees. For example, 

assistance bots may help consumer service agents deal with incoming requests (Adam et al., 

2021; Yen and Chiang, 2021; Chiu and Chuang, 2020; Leung and Chan, 2020). Assistance bots 

can provide consumer service agents with suggested response scripts, improving both response 

time and accuracy. Additionally, assistance bots can analyse consumers’ tone of voice and can 

provide input to agents about consumers’ moods (Guha et al., 2021). In addition, all processes 

that have to deal with the physical movement of products can be automated. By using robotics 

as a technology automated in-store processes are possible and can be optimized. However, due 

to the high investments in these technological solutions, it is for most retailers not feasible or 

at least is not affordable viable.  

Interestingly, some papers address the implementation and acceptance of checkout-free grocery 

stores, such as Amazon Go (Cui, Y. et al., 2021; Esch et al., 2020; Pillai et al., 2020; Xu et al., 

2020), and online shop solutions (Muslikhin et al., 2021) with real-time ordering (Hu et al., 

2009) designed based on deep learning and automated picking and shipping systems. Other 

papers describe scenarios and possibilities of applying AI as a retailer (Ghazavi and Lotfi, 2016; 

Papakiriakopoulos et al., 2009). The enormous opportunities presented by the use of AI in retail 

reflect both the huge - but not yet widely realised - opportunities to optimise profit margins and 

reduce traditionally high costs of human resources. At the moment, the identical patterns of 

underutilisation of opportunities and market adoption in the retail industry can be identified 
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(Weber and Schütte, 2019). Some challengers, such as REWE in Germany, Combi City in 

Germany or Walgreens in the US seem to have embraced the potential of AI and are currently 

investing heavily in new concepts. This handful of pioneers have understood the benefits of AI 

and are trying to apply and integrate it into their business activities, as well as to transform the 

retail industry. Nevertheless, many retailers, do not actively use AI, nor are they looking to 

invest in applications containing AI in the future (Weber and Schütte, 2019). It is important to 

note that no paper addresses the financial aspects of AI, and this, therefore, constitutes a gap in 

the scientific literature. From a scientific point of view, it will be interesting to determine to 

what extent competitive and financial success is related to the use of AI applications and new 

technologies.  

Value co-creation has been identified as a subtopic and generally delineates an interactive 

business relationship among various market actors, which will become increasingly important 

in e-commerce and B2B that create business value with the same goal between themselves (Li 

et al., 2021). Paschen et al. (2020) and Li et al. (2020) highlight the competitive advantages of 

incorporating AI technologies into business operations and point out that the strategy for 

creating competitive advantages is becoming increasingly important for retailers.  

2.4.2.2 Consumer behaviour and experience 

Papers in this category investigated the variation in consumers’ shopping attitudes concerning 

online channels, in-store experiences and other factors (e.g., convenience, reliability). The 

consumer is not only a consumer but also participates by deciding where to shop about retailers.  

Most retailers want to meet new trends and are influenced by consumers in their decisions 

regarding introducing new services and solutions. Thus, the consumer allows retailers to 

position themselves and be recognised in the market. Retailers strive to optimize the consumer 

experience by providing related products and services. Thus, the use of AI to improve the 

consumer experience is a concern for retailers as these new services promise it. 

AI is a multi-faceted technology and can be applied in various use cases. In addition, consumer-

facing in-store technologies, such as AI, virtual reality and augmented reality, are creating novel 

opportunities as well as challenges for both consumers and retailers. Retailers require insights 

into how they can strategically use these technologies to maximise consumer experience and 

performance, and papers in this category consider alternative ways of using AI to improve 

consumer experience (Moore et al., 2021). Current AI technologies that assist retailers in 

engaging with consumers across the retail value chain include speech recognition, robotic 
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process automation, machine learning, deep learning, speech recognition, augmented 

intelligence, computer vision, intelligent applications, chatbots, and virtual assistants 

(Oosthuizen et al., 2021; Anica-Popa, et al., 2021; Kushwaha et al., 2021). Oosthuizen et al. 

(2021) described an example wherein the retailer Sephora equipped in-store employees with 

handheld devices to scan a consumer’s face and create a personalised cosmetic shade to match 

the consumer’s complexion. Personalisation using virtual assistants can reduce consumer 

service costs and speed up response time to consumer queries (Reddy, 2017). A value-add is 

also established if consumers are satisfied after a sale. Omisakin et al. (2020) designed a 

consumer feedback service channel using AI to improve consumer satisfaction using an internal 

survey model and a product locator map. Retailers that invest in new AI in-store technologies 

may notice that AI and technology have a significantly positive impact on consumer experience 

(Oosthuizen et al., 2021). Machine learning algorithms have revolutionised the e-commerce 

sector by making a consumer journey more accurate, personal and appealing. AI has enabled 

organisations to track consumer activities and enhance profit levels. 

2.4.2.3 Improving retailer revenue models 

AI is based on data. Therefore, Cui, H. et al. (2021) recommend that a data environment with a 

related analysis tool for decisions is indispensable in the distribution process. Improving the 

revenue model based on data and implementation of related AI services and solutions is one of 

the objectives in many of the reviewed papers. Therefore, presenting a decision-support system 

for retail pricing and revenue optimization of retail products is a primary objective (Qu et al., 

2017). AI methods and frameworks such as the tree-based demand prediction model (Qu et al., 

2017), fuzzy logic techniques (Leung et al., 2019) or recommendation engines (Areiqat et al., 

2021) can help to increase revenues.  

As already mentioned, that e-commerce is steadily growing, and at the same time, the number 

of returns is equally increasing and, thus, have a significant impact on retailers’ profit and 

operations (Yang et al., 2020). Accordingly, adopting AI supports retailers to make better return 

policies and maximize reselling with e.g., online virtual reality webrooms (Yang et al., 2020).  

Additionally, multiple papers discussed optimising the revenue model by improving scorings 

and ratings. A wide range of variety in results of AI use cases has been identified by Zahn et al. 

(2021). One example according to Hardt et al. (2016) is the field of credit scoring, where, 

according to an analysis, loan applications from racial minorities and women are 

disproportionately rejected. A remedy to disparate outcomes has been developed in the form of 
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a so-called AI fairness (Zahn et al., 2021). For retailers, an advanced credit risk evaluation 

model has been developed by Xu et al. (2019), and Vanneschi et al. (2018) proposed a pre-risk 

check of e-commerce risk management systems; this latter system is currently one of the most 

used (i) to estimate consumers’ default probability, (ii) to dynamically and accurately assess 

credibility on e-commerce platforms and (iii) to improve revenue through more capital and 

higher development opportunities.  

2.4.2.4 Demand planning 

Papers in this category particularly deal with predicting and planning demand to reliably deliver 

products to the customer. Therefore, forecasting methods and recommendations are designed 

for different fields such as sales (Lee et al., 2012; Cui, H. et al., 2021) or demand planning of 

seasonal luxury products (Qu et al., 2017). Machine learning algorithms play a crucial role in 

analysing data for forecasting inventory to match supply with demand (Lingam, 2018; Bala, 

2012). AI can further assist retailers in streamlining inventory management by predicting 

demand, keeping popular items stocked and using clustering technologies to anticipate future 

consumer requirements. Machine learning, deep learning and intelligent applications could 

match supply to demand by using multiple data sources and adjusting demand accordingly 

(Bughin et al., 2017). Predictive inventory management could drive improvement in forecasting 

accuracy and optimise inventory throughout the retail value chain, leading to increased profits 

and cost savings for the retailer (Petropoulos et al., 2018). For example, Oosthuizen et al. (2021) 

noted that a German e-commerce retailer reduced its out-of-stock rate by 80% by using 

predictive machine learning applications, which also boosted revenue, increased margins and 

assisted in responding to market shifts.  

2.4.2.5 Logistics optimization 

Papers in this category consider the role of logistics optimization based on AI and big data. The 

papers indicate that AI resources include data, robotics and AI algorithms (Dubey et al., 2021; 

Farrokhi et al., 2020; Muslikhin et al., 2021; Zhang et al., 2021), which must be coordinated, 

leveraged and deployed to optimise elements like warehouse facilities or existing information 

systems. Various authors agree that AI can be used to optimise logistical matters such as route 

planning and the product supply chain (Dubey et al., 2021; Loske and Klumpp, 2021a; Loske 

and Klumpp, 2021b). The academic literature reveals the impacts such as disrupted global 

supply chains and their vulnerabilities in relation to a crisis like the COVID-19 pandemic. The 

high demand for e-commerce during the pandemic has also increased the ‘last mile problem’ 

(which describes the last stage in the process of delivering a product for e.g., consumers), 
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especially in rural areas (Al-nawayseh et al., 2013; Feng 2020). Feng (2020) developed a model 

which increases logistics revenue as well as reduces operating and process costs. This model 

focuses on rural areas, where management risk, personnel occupation and the fixed asset’s input 

are effectively reduced. It is, thus, presented that AI solutions can enhance the distribution of 

outlets in rural areas. Additionally, Farrokhi et al. (2020) examined the role of computer-

mediated AI agents in detecting crises (e.g., COVID-19 pandemic) as related to activities and 

events in a retail firm. A crisis threatens organisational performance; therefore, a data-driven 

strategy will result in an efficient and timely reaction, which increases the success of crisis 

management. Developing alliance management during crises with the help of an AI mechanism 

enhances the operational and financial performance of retailers (Dubey et al., 2021). 

2.4.2.6  Marketing strategies  

Papers in this category consider how to communicate about products and which market 

strategies are relevant for a specific retailer. Data plays an important role in both offline and 

online retail activities, and data anayltics has implications both for understanding user 

behaviour and for better targeting the desired audience (Geru et al., 2018; Miklaef et al., 2021). 

Existing research in this category includes numerous use cases to identify the opportunities to 

generate leads. It is interesting to observe that published papers in this category focus largely 

on B2B rather than B2C or e-commerce transactions. Giri et al. (2019) identified relevant 

factors in combination with AI technologies that directly impact marketing strategies and 

related developments. Marketing involves presenting products that meet consumers’ 

expectations or triggering consumers to make purchases. Especially in an e-commerce context, 

where everything is presented in images, image size and better visual product presentation 

create a pleasurable shopping experience (Geru et al., 2018). Methods like keyword clustering, 

image analysis and computer vision use AI to identify relevant fields of action and to potentially 

identify cross-selling activities (Geru et al., 2018). Social media is an untapped source of data 

that can lead to substantial managerial implications by using the right analysis techniques 

(Meire et al., 2017). Interpreting this chaotic stream of information is the domain of machine 

learning. Even if there are a variety of data sources available on the internet, there is no 

substantial academic writing outlining how retailers can apply AI to the field of marketing 

(Geru et al., 2018). Nazim Sha and Rajeswari (2019) identified an innovative solution called 

‘Vosag technology’, which includes all five senses (sight, taste, hearing, smell and contact). 

The results suggest that making purchases online will be automated in the future by using AI 

to adjust the experience to consumer preferences and expectations. 
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2.4.2.7 Knowledge management  

AI technologies provide insights throughout the value chain by managing, using, creating, 

processing and sharing information (Oosthuizen et al., 2021). Bag et al. (2021) observed that 

external and consumer market knowledge creation significantly affect retailers’ strategic 

decision-making processes. Transforming both unstructured and structured data contributes to 

knowledge management by using deep learning, intelligent applications and insight engines 

(Paschen et al., 2019; Oosthuizen et al., 2021). Although there is more data available than ever 

before, only a fraction is integrated and analysed within businesses (Chen et al., 2021). While 

some retailers use data to create a competitive advantage, many retailers fall short of gaining 

real insights from their data; this can mainly be ascribed to big data requiring powerful 

technologies, computer processing power, skilled personnel and predictive models to crunch 

enormous amounts of data (Oosthuizen et al., 2021). Vinodhini and Chandrasekaran (2017) 

established a solution based on AI for analysing reviews in a comprehensible way. The insights 

based on the reviews provide valuable information about consumers and their expectations. 

Currently, the influence of using AI for consumers’ decisions is not completely explainable. A 

universal meaning of ‘explainability’ has been provided by Khrais (2020). Decisions derived 

through AI models and concepts that are not explainable will be difficult to achieve acceptance 

by consumers. Hence, the concept of the ‘black box’ has been used (Khrais, 2020). 

Consequently, a need for further exploration arises to explain AI models and concepts in an e-

commerce environment and to develop understandable and consumer-friendly answers for the 

presented ‘black box’ problem.  

2.4.2.8 Data Management  

No AI-focussed paper omits discussion of data, and there are e-commerce papers that focus on 

the processing of and technological solutions to data. Data is produced and processed in a large 

amount, especially in e-commerce. Consequently, research contributions focus on e-commerce 

as a topic. E-commerce needs to mine its own and related external data (e.g., weather, 

competitors’ data) to obtain competitive advantages (Cui, H. et al., 2021). Efficiency is 

especially important in e-commerce to achieve the best results. The goal of optimising the 

retailers’ processes and e-commerce platforms is to establish a ‘people-oriented’ policy that 

meets consumers’ needs and achieves a sustainable development of a strategic approach (Li, 

2020). These findings have a direct impact on business. Different methods are used, such as 

dynamic fuzzy output (Murdoch, 2007; Cui, H. et al., 2021), deep neural networks (Prabha et 

al., 2019) or three-dimensional databases (Vadivel and Baskaran, 2011). Cui, H. et al.’s (2021) 
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model focusses on e-commerce and presents – through incorporating AI – an efficiency 

improvement by 30%. Another paper (Ma et al., 2021) presents a framework of an AI-enhanced 

digital twin shop floor that accurately evaluates the overall situation of the physical shop-floor 

and generates control strategies; this provides an effective method to ensure synchronisation 

between state perception and control execution. 

2.5  Conclusion  

Retailers are already beginning to apply AI in parts of the value chain (Burghin et al., 2017) 

due to the pressure of competition. However, both practitioners and researchers are only in the 

early stages of fully understanding the applications of AI (Oosthuizen et al., 2021). This paper 

sought to identify the main topics and trends in the field of AI within retailing. The author 

identified an increase in publications in the last five years, implying the importance of this 

technology in retail. Current research activities deal with two broad fields: (1) technologies 

focussing on a better treatment of consumers’ needs and the overall retail value chain and (2) 

technologies facilitating direct interactions with consumers to improve their expectations. Six 

more action fields have also been identified and described in this paper. It should be considered 

that a large number of research contributions relate to narrow intelligence, such as the use of 

chatbots or digital service assistants. The number of papers in the field of so-called strong AI 

is still very low. In the field of superintelligence, no articles were identified. Research has been 

growing substantially in recent years, and the author is convinced that scholars will continue to 

investigate the topic.  

For practitioners, incorporating AI technologies into business operations has become an 

increasingly crucial strategy to create competitive advantages. The growing adoption of AI 

reflects the importance of understanding the value generated by AI to make efficient strategic 

decisions (Li et al., 2021). Through constant technological development, barriers are lowering 

and the possibilities of introducing AI solutions are becoming more feasible, at least in terms 

of narrow AI solutions. The author proposes that these narrow AI applications can be extended 

to multiple functions in the retail value chain. The papers’ findings provide practical insights 

into how retailers can generate real value for themselves and consumers. In particular, retailers 

should start to develop a strategic roadmap and establish a knowledge management system to 

analyse collected data. The insights extracted from this can be systematically considered to 

determine which AI methodologies create added value or generate a competitive advantage. 
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Despite its contributions, this paper also has certain limitations, and it highlights several 

directions for future research. This paper is based on an SLR using 118 articles, and there is a 

possibility that the author may not has captured all relevant articles during search terms. 

Another limitation is that this paper used no primary data to support the evolution and 

developments of AI in the context of retailing. Therefore, it could be interesting to undertake 

quantitative studies investigating retailers’ AI practices to understand subsequent value creation 

and further outcomes. Future research should provide a detailed view of AI in each identified 

topic within retailing such as logistics or checkout solutions.  
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2.7  Appendix 

Table 2: The main topics addressed by the papers within this study 

Topic Description  Papers  

Value creation and 

application 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studies about how to 

improve retailers’ value 

chain including applications 

of solutions and services. 

The retailers’ value chain is 

described as activities 

performed to understand, 

produce, provide, and 

support products within 

businesses (Hagel et al., 

2016).  

Alghamdi, 2020; Bosri et al., 2021; Cao, L., 2021; 

Chen and Shang, 2021; Cruz-Domínguez and Santos-

Mayorga, 2016; Deepansha and Ritik, 2021; Grewal et 

al., 2021; Guha et al., 2021; Kaur et al., 2020; Kot and 

Leszczyński, 2020; Li, 2020; Li et al., 2021; Lingam, 

2018; Liu and Shi, 2010; Moore et al., 2021; Muslikhin 

et al., 2021; Nazim Sha and Rajeswari, 2019; 

Oosthuizen et al., 2021; Pallathadka et al., 2021; 

Panigrahi and Karuna, 2021; Park et al., 2019; Paschen 

et al., 2021a; Paschen et al., 2021b; Peng et al., 2016;  

Pillai et al., 2020; Prior and Keränen, 2021;  Shankar, 

2018; Shyna and Vishal, 2017; Song et al., 2019; Soni, 

2020; Sun et al., 2021; Tucker, 2008; Vanneschi et al., 

2018; Weber and Schütte, 2019; Weyer et al., 2020; Xu 

et al., 2020; Xue et al., 2020; Zhang et al., 2021 

Consumer 

behaviour and 

experience  

 

 

 

 

 

 

 

 

 

 

 

 

Studies are in focus dealing 

with the questions: How do 

consumers explore, shop, 

use and remove grocery 

products as well as how to 

satisfy consumers’ needs? 

How to improve customer 

experience and satisfaction 

by integrating new 

technologies throughout the 

retail process? (Lagorio and 

Pinto, 2021). 

Adam et al., 2021; Anica-Popa et al., 2021; Bawack et 

al., 2021; Bertacchini et al., 2017; Boldu et al., 2020; 

Bosri et al., 2021; Casabayó et al., 2007; Chatterjee et 

al., 2021; Chen et al., 2021; Chiu and Chuang, 2020; 

Chopra, 2019; Cosma and Acampora, 2016; Cui, Y. et 

al., 2021; de Bellis and Venkataramani Johar, 2020; 

Deng et al., 2021; Esch et al., 2020; Ghazavi and Lotfi, 

2016; Gligor et al., 2021;  Guha et al., 2021; Jain and 

Gandhi, 2021; Khrais, 2020; Klaus and Zaichkowsky, 

2021; Kushwaha et al., 2021; Leung and Chan, 2020; 

Marín-García et al., 2021; Moore et al., 2021; 

Omisakin et al., 2020;  Oosthuizen et al., 2021; Pillai et 

al., 2020; Rodgers et al., 2021; Saura et al., 2021; 

Seranmadevi and Kumar, 2019;Tucker, S.-P., 2008; 

Vinodhini and Chandrasekaran, 2017; Wang et al., 

2021; Yen and Chiang, 2021;  Zhang et al., 2020 

Improving retailer 

revenue models 

 

 

 

 

Models identify ways to earn 

revenue from selling grocery 

products (Belavina et al., 

2017). 

Anica-Popa et al., 2021; Areiqat et al., 2021; Bauer and 

Jannach, 2018; Girdher, 2019; Klaus and 

Zaichkowsky, 2021; Leung et al., 2019; Liu and Shi, 

2010, Lu et al., 2018; Meera et al., 2019; Nazim Sha 

and Rajeswari, 2019; Paschen et al., 2021b; Simchi-

Levi and Wu, 2018; Xu et al., 2019; Yang et al., 2021; 

Yang et al., 2020; Zahn et al., 2021 

Demand planning 

 

 

 

 

The process of forecasting 

the demand for grocery 

products (Hübner et al., 

2013). 

Bala, 2012; Cabrera-Sánchez et al., 2021; Güven and 

Simsir, 2020; Lee et al., 2012; Khrais, 2020; 

Papakiriakopoulos et al., 2009; Priyadarshi et al., 2019; 

Qu et al., 2017; Simchi-Levi and Wu, 2018; Vanneschi 

et al., 2018; Yin and Han, 2021; Yilmazer and Derya, 

2021; Zhao et al., 2017 

 

Logistics 

optimization 

 

 

 

 

 

Studies about controlling, 

planning and implementing 

effective storage of flow of 

products and satisfying 

consumers’ requests 

(Lingam, 2018). 

Al-nawayseh et al., 2013; Alnahhal and Noche, 2015; 

Dubey et al., 2021; Farrokhi et al., 2020; Feng, 2020; 

Hu et al., 2009; Lingam, 2018; Loske and Klumpp, 

2021a; Loske and Klumpp, 2021b; Peng et al., 2016; 

Yang et al., 2020; Zhang et al., 2021 



81 

 

Marketing 

strategies 

 

 

 

 

 

 

Studies about “activities, set 

of institutions, and processes 

for creating, communicating, 

delivering, and exchanging 

offerings that have value for 

consumers, clients, partners, 

and society at large.” 

(Marketing News 2008, p. 

28). 

Cao, Y., 2021; Geru et al., 2018; Giri et al. 2019; Li et 

al., 2021; Meire et al., 2017; Mikalef et al., 2021; 

Nazim Sha and Rajeswari, 2019; Paschen et al., 2019; 

Prior and Keränen, 2021; Saura et al., 2021; Shumanov 

et al., 2021; Thakor, 2019 

Knowledge 

management   

 

 

 

 

Studies about how to 

provide insights throughout 

the retailers’ value chain by 

managing, sharing, using, 

creating and processing 

information (Oosthuizen, 

2021).  

Bag et al., 2021; Jain and Gandhi, 2021; Khrais, 2020; 

Lee et al., 2012; Ma et al., 2021; Omisakin et al., 2020; 

Oosthuizen et al., 2021; Paschen et al., 2019 

Data management  

 

Studies on the processing of 

acquired data and their 

findings in the retail context. 

Cui, H. et al., 2021; Li, 2020; Ma et al., 2021; 

Murdoch, 1990; Prabha et al., 2019; Simchi-Levi and 

Wu, 2018; Vadivel and Baskaran, 2011 

Checkout solutions 

 

Studies about new checkout 

solutions, e.g., cashierless 

store concepts. 

Chen and Shang, 2021; Cui, Y. et al., 2021; Esch et al., 

2020; Esch et al., 2021 

Legal requirements 

 

 

Studies about legal 

requirements using AI 

within the retail 

environment. 

Alnahhal and Noche, 2015; Liu and Shi, 2010; 

Simkova and Zdenek, 2021   

Food safety  

 

Studies about handling and 

processes to protect food and 

groceries.  

Friedlander and Zoellner, 2020; Lee et al., 2012 

Statistics  

 

Facts and reviews about 

Artificial Intelligence in a 

retail context.  

Kumar and Trakru, 2020; Panigrahi and Karuna, 2021 

 

 

 

 

 

 

  



82 

 

3. Article B: A data-driven approach to improve the digital 

customer journey for SMEs 

Structure of This Section  

3.   Article B: A data-driven approach to improve the digital customer journey for SMEs ….82 

3.1 Introduction ........................................................................................................................ 82 

3.2 Background von HAILO Case Study ................................................................................. 83 

3.3 Key Pillars of the HAILO Customer Journey .................................................................... 85 

3.4 Key Initiatives since 2019 .................................................................................................. 87 

3.5 Key Takeaways and Outlook ............................................................................................. 91 

3.6 References .......................................................................................................................... 92 

 

Abstract:  In the current, rapidly changing environment, understanding the customer journey 

and continuously improving the customer experience are key success factors for competing 

successfully in the online business. A case study of HAILO, a German-based OEM, shows the 

impact of a data-driven approach and derived activities on providing a customised digital 

experience in order to be successful in the digital age. 

Keywords: Customer Experience, Digital Transformation, Retail 

3.1  Introduction  

Since early in 2020, the German government has taken actions to tackle the COVID-19 

pandemic, such as curfews or shutdowns of local stores, which have significantly accelerated 

the transition towards digital and online-based distribution channels (Hoekstra and Leeflang, 

2020). Digital distribution channels have thus become the most popular alternative to in-person 

shopping (Coppola, 2021). However, not all players have benefited equally from this 

development in their online sales due to, inter alia, a deficient customer journey. Small and 

medium-sized enterprises (SMEs) face multiple challenges in their digital transformation to 

increase online sales (Adam and Alarifi, 2021; Omar et al., 2020). Processes and structures that 

have grown over decades turn out to be insufficient in the digital era. To create a real customer 

experience, suitable, crossfunctional concepts, as well as a vision with an agile and digital 

mindset, have to be developed (Holmlund et al., 2020; Homburg et al., 2017; Fassnacht and 

Königsfeld, 2015). Crossfunctionality and collaboration between departments are essential 

since digital markets are customer-centric and customer journeys need to be consistent 
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throughout all relevant touchpoints of each journey. Actively managed customer relationships, 

from which enterprises derive insights for changing and optimizing their entire value creation, 

are clear competitive advantages (Schellhorn and Adler, 2015). To create a positive and 

compelling experience, the right data has to be available to analyse and understand the customer 

needs and derive the expected experience (Zaki, 2019; Earley, 2018; Wedel and Kannan, 2016). 

Following this rationale, HAILO, a leading original equipment manufacturer (OEM) in the 

development, production and distribution of ladders and waste collection solutions, is currently 

implementing a comprehensive customer-centric approach based on cross-functional 

collaboration through centralised digital leadership and data management. This case study 

describes the problems that were identified, the measures taken and the lessons learned in the 

process. 

3.2  Background von HAILO Case Study 

HAILO, based in Haiger, Germany, is classified as a medium-sized enterprise and part of the 

well-known “German Mittelstand” operating in the business-to-business (B2B) and business-

to-consumer (B2C) sectors. With around 400 employees, the enterprise is organised in three 

business units: (i) home & business, (ii) professional and (iii) built-in technology. In 2019, 

HAILO started to implement their three-phase digital strategy to create a centralised online 

customer touchpoint (Figure 1).  

 

Figure 1: Timeline of HAILO's Digital Strategy 

The first phase included the migration to one single domain (hailo.de), the establishment of a 

single relaunched website, and the merger of shop systems as well as databases. Prior to starting 

the second phase of HAILO’s digital strategy, the following transformation problems were 

identified: 



84 

 

• Digital mindset: A consistent digital mindset and common understanding had to be 

created throughout the entire organisation. To foster a common understanding and 

commitment of employees, a clear and transparent communication concept without 

buzzwords was introduced. The way forward and key advantages were explained on a 

business unit level. 

• Market disruption: Markets were and are still changing dramatically, with retailers 

introducing their own brands and products, new domestic and international 

manufacturers easily accessing digital markets via marketplaces, and customers buying 

directly from manufacturers, thus turning former partners into competitors in some 

fields by bypassing retailers. This has opened up a whole new competitive situation 

between enterprises with significant pressure on recommended retail and market prices 

in general. 

• Data quality: Founded in 1947, HAILO has gone through different phases of data 

processing, collecting data according to different logics and in different areas of the 

enterprise. However, in the latest era of digital transformation, with great processing 

power, almost endless storage capacities, interconnectivity and many other key drivers, 

a clear data taxonomy and central data management have become one of the most 

valuable resources for digital growth. These had yet to be introduced at HAILO. 

• Changing environment: Nowadays, customers have access to all relevant information 

on products and services due to digital media. In the B2C market this is not new, but in 

the B2B sector such information has traditionally not been readily available to buyers; 

instead, a close and personal relationship was necessary (Pandey et al., 2020). With the 

opportunities digital channels offer, B2B customers make informed decisions. 

Therefore, HAILO has to maintain and extend a credible online presence for both B2B 

and B2C markets by managing customer relationships across all channels. 

The second phase was adopted to meet online sales growth targets, e.g., by increasing online 

visibility, improving the online customer experience and conversion rates, and focusing on 

customer retention. Data management and the establishment of a centralised customer data 

platform (CDP) turned out to be the major enablers of relevant acquisition- and conversion-

related initiatives such as introducing customer relationship management (CRM). This followed 

the insight that only with a centralised data management is it possible to maintain data quality 

and a structured data life cycle, secure access, maximise the value of data and ensure that it 

reaches the right person at the right time (Wallner, 2019). From data analyses to artificial 
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intelligencebased developments, HAILO will now be able to offer customer-oriented 

innovations and services. The third phase is currently ongoing, partly driven by fast 

improvements during the COVID-19 pandemic. HAILO aims to roll out the current setup 

outside Germany and Austria as well as develop new business opportunities enabled by the new 

data-driven approach. 

3.3  Key Pillars of the HAILO Customer Journey 

Enterprises, and especially SMEs, are facing human and financial resource constraints (Adam 

and Alarifi, 2021). Hence, transformation processes are often carried out in small but rather 

quick steps. These activities require the participation of a multitude of people, experts, 

strategists, and managers to develop customer-centric solutions (Roubelat, 2000). Therefore, 

HAILO established the HAILO Digital Unit (HDU), a specialised team, as a central division 

with the goal to generate online sales growth and to create new business opportunities. The 

team members were carefully selected and comprise internal and external colleagues who 

combine internal network and long-term experience at HAILO with digital and marketing 

experience. Following an agile approach, the HDU divided the strategy into three phases, which 

ensures the quick adoption of learnings generated from the collected data. The three phases and 

their concomitant milestones also allow for more frequent internal communication on success 

stories, which is part of the digital mindset and its transparent communication strategy. 

Throughout the strategy development process, a major concern of the HDU was to optimise the 

relevant steps of the online marketing funnel (Figure 2) by identifying touchpoints and 

performing in-depth analyses on how customers can best continue their journey with HAILO 

to avoid churn.  

 

Figure 2: Online Marketing Funnel (Volz and Griepe, 2020) 
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Some of the questions asked by the HDU at each stage of the customer journey are described 

below:  

1. Awareness: How do we involve users at an early stage? What type of content are people 

interested in during an early stage? How do we increase search engine optimisation (SEO) 

visibility for informational searches via search engines? How do we target relevant audiences 

that might not consider us yet via social media and display ads?  

2. Interest: How do we keep users involved through customised retargeting campaigns? How 

do we move users to the next funnel stage by providing relevant and convincing content?  

3. Consideration: How do we make users understand our unique selling proposition and 

convince them to decide in our favour without confusing them with too much information? 

What is the optimum frequency cap for our retargeting campaigns? What is the best 

transactional SEO approach during the middle stages of the funnel? 

4. Purchase intent: What types of pay-per-click campaigns do we need to target as many 

people as possible that are currently considering our products? Do we need recommendation 

tools or chatbots to help clients make better decisions or answer remaining questions?  

5. Purchase/Lead: How should the perfect check-out for our customers be designed? What are 

the transactional customer needs that we face (e.g. what types of payments and invoices do they 

require)? How do we reduce checkout abandonment rates and how do we regain customers who 

dropped out of the process via intelligent e-mail marketing?  

6. Upselling: What can we learn from our customers’ purchasing behaviour and history? Are 

there upselling opportunities within or between certain product categories or business units? 

How do we get in touch with our customers for upselling purposes without annoying them?  

7. Repeated purchase: In which time intervals do customers check out with a second or third 

cart? Are there certain patterns that we can use to predict purchases and therefore run predictive 

e-mail marketing campaigns? What are the main behavioural cohorts that have an above-

average retention rate? How can we better target these behavioural cohorts to increase customer 

lifetime value? 

In response to the upcoming Google update (Kleinz, 2021) that will put an end to tracking 

individual users, HAILO has already taken measures to focus on behavioural cohorts instead of 

individual users. This will be performed by defining a set of events that can generate a clear 

picture of the aggregated user behaviour using the analytics tool Amplitude. These cohorts can 
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be targeted on a behavioural basis instead of users’ personal attributes. By focusing on 

behaviour instead of attributes, HAILO takes its online marketing activities one step closer to 

the customer needs, thereby further optimizing the online marketing funnel. 

3.4  Key Initiatives since 2019 

In the course of its digital strategy, HAILO implemented a variety of initiatives during the past 

2.5 years, which are selectively described below: 

• One brand – one website: Merging the different websites into a TYPO3 (primarily for 

content management) and Shopware (primarily for e-commerce) setup increased 

usability, improved the customer experience and strengthened their brand through 

higher visibility in search engines (Figure 3). Following Kreutzer (2021), the corporate 

website is now the nucleus of the enterprise’s entire online communication and is also 

frequently integrated into multi- and omni-channel communication campaigns. The 

same applies to the online shop, which is the key driver for activating the maximum 

potential for e-commerce (Kreutzer, 2021). 

 

 

• Centralised B2B login: In B2B relations it is common for customers to receive 

customer-specific prices based on pre-defined conditions or based on the seller’s pricing 

strategies for certain customer types. HAILO has set up a login area for commercial 

customers which will display customer conditions and will go live in mid-2021. In 2022, 

Figure 3: Website relaunch combining all three business units (HAILO, 2021) 



88 

 

the set-up will be extended to all business units to create a cross-functional customer 

experience and collect more insights on customer behaviour. 

• Centralised data management: In e-commerce, data management, especially quality 

management of product and customer data, and data analyses, especially of marketing 

data generated from user behaviour, are key success factors (Wedel and Kannan, 2016). 

A data-driven strategy generated from comprehensive mapping, starting with a data 

dump from various systems and based on a clear data taxonomy, is indispensable for 

growing a profitable digital business for HAILO. The strategy’s main goal is to generate 

insights from the collected data so that all activities can be managed more effectively 

and efficiently to create high quality output, e.g. better product recommendations, and 

provide value to the customers (Figure 4). In order to better understand customer needs, 

HAILO particularly focusses on the CDP approach, which acts as a centralised 

clearinghouse and repository for data from various external and internal systems 

(Earley, 2018). HAILO analysed clickstream data, for example, in order to understand 

the customer journey even better. Based on insights generated from data, a detailed 

customer understanding is developed by the HDU to define HAILO’s upcoming 

marketing activities. The challenges within this data-driven approach are the velocity of 

commerce, the number of variables that need to be interpreted and the granularity of 

responsiveness to customer needs (Holmlund et al., 2020; Earley, 2018). Every 

technology and tool in the digital ecosystem produces data streams that need to be 

analysed and interpreted. In this context, key challenges are (i) identifying which data 

is important, (ii) understanding what it reveals, and (iii) determining what to do with it. 

The HDU constantly challenges the status quo to keep focused on the purpose of 

collecting and analysing data which might change over time (Holmlund et al., 2020; 

Earley, 2018).  
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Figure 4: New Data and Software Architecture of HAILO 

• Funnel optimisation: The most relevant activities to optimise various touchpoints 

throughout the online marketing funnel were performed in a multi-stage process. It 

should be emphasised that a consistent data-driven approach was used. The activities 

were carried out on the basis of data analyses and constantly optimised:  

o SEO: HAILO conducted a comprehensive keyword research and derived a 

demand-focused information architecture for the website, also including early-

stage funnel topics, e.g. recommendations on building treehouses or recycling 

topics. This task was not performed by marketing specialists but rather by data 

and architecture experts that designed a structure for longterm SEO 

performance. The investment doubled online visibility within the first two 

months following the relaunch, which led to a significant increase in website 

traffic and online shop sales. 

o Pay-per-click (PPC) campaign optimisation: For every stage of the funnel, 

the HDU implemented a standardised approach of continuous campaign 

optimisation through A/B testing (e.g. variations in ad creatives, page content, 

user experience) rather than continuous campaign planning with constantly more 

campaign concepts as is usual in the offline world. This approach led to a 

significant increase in return on advertising spend from around 200 percent to 

around 500 percent and in limited cases even to 1,100 percent within the first 

six months after the campaigns were recalibrated. This means that the campaigns 

are more aligned to the relevant customer journeys since customers are now 
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clicking on ads at a lower price, follow through the entire funnel at lower costs, 

and have a higher check-out value. HAILO PPC campaigns are multichannel 

campaigns ranging from paid social media content using Facebook and 

Instagram to search engine advertising (SEA) and Google display ads. 

o Organic social boosts and influencer collaboration: The use of social media 

leads to increased web traffic (Dolega et al., 2021) and is consequently identified 

as an additional customer touchpoint. HAILO uses Facebook, Instagram and 

LinkedIn as social media platforms for different target groups. In addition to the 

PPC campaigns, organic social postings to the newsfeed are boosted to keep the 

relevant audiences aware of the HAILO storylines and create an early-stage 

interaction. By using this approach, HAILO could increase its social media reach 

year-on-year from 150,000 unique users in 2019 to 2,100,000 unique users in 

2021 (1,400 percent) with ad impressions increasing from 190,000 to 7,800,000 

(4,100 percent) in the same period. In addition, HAILO recently started a 

collaboration with an influencer broker who identifies relevant influencers even 

with small communities to increase conversion rates by reaching out to more 

relevant audiences.  

o E-mail marketing and marketing automation: By analysing customer 

interactions and key conversion events, the HDU could identify relevant content 

and important touchpoints throughout the entire customer journey. Based on the 

conducted analyses, the HDU set up different e-mail marketing campaigns 

tailored to the different journeys, as well as marketing automations based on pre-

defined trigger events at certain touchpoints. Since this part of the optimisation 

process has started only recently, no reliable results can be presented yet. It can, 

however, be stated that this has already led to a more efficient use of internal 

resources. 

• Outbound B2B sales: Since B2B direct sales has been identified as a distribution 

channel with significant potential, customer data had to be collected for some customer 

segments first. This was done by a website opt-in, a lead campaign, and a GDPR-

compliant data collection approach. The newly added data was checked regarding 

duplicates and GDPR compliance. Moreover, a required blacklisting approach was 

implemented. Outbound campaigns were drafted and implemented into the CRM and 
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the outbound B2B sales campaign was started. The campaign started in May 2021 and 

is still ongoing. 

3.5  Key Takeaways and Outlook 

HAILO has taken a data-driven and cross-functional approach to its entire digital marketing. 

Although required investments and internal resources were significant, the return is positive 

and above expectations. The online revenue increased by 161 percent from 2019 to 2020. 

Financial results for the first quarter of 2021 reflect further growth. Overall, HAILO’s data-

driven marketing puts data taxonomy, data quality, and centralised data management first and 

makes decision-making and marketing optimisation measurable and objective. The data-driven 

approach overcomes the limitations imposed by fragmented point solutions and presents a 

holistic approach to customer interactions. HAILO truly puts customers first, provides an 

appealing customer experience and focuses on customer behaviour based on aggregate and 

comprehensive data rather than personal observations. This approach generates valuable 

insights which might have a knock-on effect on all other initiatives, and – based on current 

reporting – will most likely pay off via revenue and profit migration in the future as well.  

The COVID-19 pandemic can be seen as an additional driver for increased attention on digital 

channels. However, this was not the main driver for HAILO’s growth in this distribution 

channel. The key success factor was the development of a centralised digital leadership and 

data management concept with all the activities described above. 

Digital markets also have boundaries, and the more enterprises optimise their activities, the 

more complex and difficult competition becomes. Once a new equilibrium is reached, a 

competitive edge can primarily be generated through insights or digital relations that are not 

available to competitors. This transformation requires a new mindset, new structures, and new 

processes, which is especially challenging for SMEs that were founded in a primarily non-

digital age. From this perspective and to a certain extent, introducing a centralised data 

management process becomes an enterprise-wide change management process. 
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Abstract: New shopping concepts meet the needs of those consumers who want to minimise 

social interactions especially due to COVID-19; they also offer added value by combining the 

advantages of traditional shopping with digital features that stem from online shopping. The 

development of digitalised retail concepts has been made possible through digitisation and the 

use of new technologies. To date, the concepts have been created in various formats through 

the application of the most advanced Industry 4.0 technologies. This paper provides a deepened 

understanding of the latest trends and draws attention to the various classes, including shopping 

functionalities and features. This paper performs a review of current disruptive and new 

business retail concepts within the grocery retail industry in Germany. Therefore, a secondary 

research methodology and observations were performed to create an overview and a 

categorization. This categorization has been used to identify the related cases. The results add 

to the literature as follows: First, a matching of contactless shopping to innovative business 

models is made. Second, a status-quo analysis of contactless shopping solutions in Germany is 

carried out with a defined set of criteria. We created a list of all major available contactless 

shopping solutions. Third, this article examines two new business models, namely automated 

vending machines and walk-in stores, which meet the changes in consumer behaviour and needs 
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in times of the COVID-19 pandemic. New store concepts launched during the COVID-19 

pandemic have resulted in unique selling propositions of 24-hour everyday shopping and 

contactless shopping. 

Keywords: Retail, Disruptive Innovation, Case Study, New Business Models, Digital 

Technology 

4.1  Introduction  

Retailing in the 21st century significantly differs from retailing in the 20th century (Peterson 

and Balasubramanian, 2002). The grocery retail industry exemplifies changes through an 

accelerated shift in behaviour. The COVID-19 pandemic has significantly impacted society and 

the economy. As lockdowns and stay-at-home orders have started to ease, consumer behaviour 

has continued to be conditioned by individual circumstances (Accenture, 2020). Accordingly, 

consumers prefer an efficient, uncomplicated and – due to high infection risk – contactless 

shopping experience. Thanks to online shopping, consumers can shop for every conceivable 

product 24 hours a day, seven days a week from wherever they are. The increase in online food 

ordering due to conditions such as telecommuting and social distancing can be cited as an 

example of this new form of consumption (Destatis, 2021). Consumers have begun to demand 

more convenient shopping experiences as a result of the possibilities offered by online 

commerce platforms, which allow them to shop for products at anytime from anywhere.  

In contrast, constant convenience cannot be guaranteed in general store concepts due to, for 

example, store closing laws. The current preference for technologically facilitated shopping 

combined with increased competition, perceptions of increased market saturation, and stricter 

planning legislation have motivated retailers to constantly innovate (Birkin et al., 2017; 

Destatis, 2019) and introduce new business solutions to offer consumers better access to 

services via various channels and to satisfy demands related to the trend towards convenient 

and efficient shopping (HDE, 2019). One solution is named as so-called contactless store 

concept which became famous with the 2018 launch of Amazon Go in Seattle and includes 

constantly accessible shopping options that have extended or replaced traditional service forms 

and made personal grocery retail shopping superfluous. Initial concepts were piloted during the 

outbreak of COVID-19 in Germany, where consumers prefer pure contactless shopping 

solutions that are classified as unique selling propositions. Contactless store concepts were 

named as one of the most important trends of the next three years by 19% of the retail companies 

surveyed in the study ‘Technology Trends in Retail 2021’ (EHI Retail Institute, 2021; Rüschen 
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et al., 2021) and enable compliance with hygienic standards and distance regulations while 

ensuring that consumers have access to traditional retail services. Furthermore, 23% of 90 retail 

companies have created concrete plans for using contactless stores in the next few years 

(Rüschen et al., 2021). The desire and need to reduce social interaction for security reasons will 

further accelerate the demand for contactless shopping (Rudolph et al., 2020). Consequently, it 

can be assumed that this is just the beginning of a key driver and trend (Schögel and Lienhard, 

2020). Although contactless store concepts have received significant attention during the 

COVID-19 pandemic because they have evolved to embrace multichannel strategies, these 

solutions are still a new phenomenon in Germany, and limited research has investigated their 

use. 

This paper aims to provide a classification and a detailed analysis of existing contactless store 

concepts that have attracted interest as disruptive business models for traditional grocery retail 

concepts, particularly during the COVID-19 pandemic. The paper is separated into several 

sections. Section 2 provides an overview of the alterations in the grocery retail industry made 

in response to the COVID-19 pandemic. This overview is followed by the introcution of the 

methodology in Section 3. Section 4 describes two innovative business model concepts that 

have emerged as a result of the pandemic. Section 5 summarises major findings and discusses 

(a) the expected and derived benefits, (b) major challenges and (c) critical success factors of 

the identified business models. Section 6 covers the key findings that can benefit retailers and 

offers predictions concerning future business environments that may help guide practitioners in 

adopting relevant practices. The paper concludes by noting the study’s limitations and 

proposing research questions for future research.  

4.2  Literature review 

The traditional retail business model is no longer sufficient due to dramatic changes, as well as 

new drivers such as perceptions of increased market saturation, and global competition (Birkin 

et al., 2017). Each of these factors motivates retailers to continually innovate with new business 

models or models that combine existing and new functions (Christensen and Raynor, 2003; 

Birkin et al., 2017; Mintel, 2016; Davies et al., 2019). To better address changing market 

requirements, disruptive business models that enable efficient, experimental and contactless 

shopping are being developed to incorporate digital and new consumer features using different 

technologies.  
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Disruptive innovations, which have a high degree of newness in one or more dimensions, form 

the basis of new business. However, there is no commonly accepted understanding of what 

constitutes ‘new business models’ (Morris et al., 2008), and a number of conceptualisations 

exist. Hartmann’s (2014) framework (Figure 1) can be used as a theoretical basis that 

systematically classifies new business models, according to Morris et al. (2008), Ansoff (1965), 

Roberts and Berry (1985) and Roberts (1980). Three dimensions are used as a foundation and 

are described in the following elements: (i) market-related degree of newness, (ii) technology-

related degree of newness and (iii) organisational-related degree of newness. 

  

 

 

 

 

 

 

 

 

 

Figure 1: New business and innovation framework (Hartmann, 2014) 

In looking deeper into innovative business models in retailing, several studies deal with smart 

stores, tiny stores, micro-stores, contactless stores, dispensing machines, autonomous stores 

and vending machine stores which are the most frequently mentioned forms of contactless 

shopping experiences in the literature. However, there is no single clear definition or name for 

contactless shopping (Rüschen et al., 2021). In this paper, the author uses the term ‘contactless 

store concepts’ to refer to the various forms of contactless shopping experiences in which no 

sales staff are involved. In alignment with several studies, the author reviews literature 

regarding contactless store concepts and matches it with Hartmann’s framework, accounting 

for the COVID-19 pandemic as a critical driver.  

• Market-related degree of newness: Consumer expectations and habits constantly change, 

making it more difficult for retailers to provide the right solutions in an always-changing 
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market environment. Gannes (2014) found that millennials want all shopping needs to be 

immediately fulfilled at any time, in any place. The current retail matrix is presented in 

Figure 2 and outlines grocery purchasing services (Bell et al., 2017). For example, some 

physical stores act as, amongst other things, distribution centres for online operations by 

establishing ‘click and collect’ as a service channel to introduce a seamless, convenient 

shopping experience (Davies et al., 2019). In addition, retailers have set up in-store 

automation by introducing self-scanning solutions, such as self-service checkouts, to meet 

consumer expectations and provide an efficient shopping experience (EHI, 2019). Thus, 

different formats work in different ways, meeting different consumer needs with different 

sizes and assortments (Schögel and Lienhard, 2020).  

 

Figure 2: Retail Matrix (Bell et al., 2017) 

However, efficiency and the delivery of new services, products or goods (Bashir et al., 

2016) are not enough to succeed in the long term. Retailers are driven by a multitude of 

competitors with successful consumer loyalty measures. The pandemic has speeded up this 

change and boosted the adoption of disruptive and innovative business models and the 

uptake of digitisation for both businesses and consumers. For example, consumers were 

required to use digital and innovative shopping solutions to deal with lockdowns and low 

stock in physical stores (Pantano et al., 2020). This shift, in combination with the 

minimisation of social interactions between consumers and sales staff, has produced a 

significant increase in contactless shopping, such as using in-store contactless payment 

methods and shopping online (Balz, 2021). Therefore, grocery retailers must understand 

which experiences consumers are likely to value in a store after the COVID-19 pandemic 

has passed.  

https://www.dict.cc/englisch-deutsch/self+service+checkout.html
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Before the pandemic, many in-store experiences and traditional grocery retailers focussed 

on providing entertainment and fun (Roggeveen and Sethuraman, 2020; Childers et al., 

2001). In contrast, post-pandemic consumers value cleanliness, efficiency and convenience 

in a physical store (Rudolph et al., 2020), along with new, digital shopping opportunities 

that eliminate personal contact (Arora et al., 2020). Notably, contactless shopping creates a 

new market opportunity for retailers in a fast-changing environment, refocusing the 

individual consumer (Schögel and Lienhard, 2020). Consumers want a shopping experience 

that is as uncomplicated and efficient as possible and is becoming increasingly demanding 

(Rudolph et al., 2020). The topic of contactless stores is strongly associated with the trend 

towards consumers’ convenience (Schögel and Lienhard, 2020; KPMG, 2018) and has to 

be as satisfying as possible throughout the consumer journey. Therefore, the overall 

consumer journey is updated, and pre-purchase, purchase and post-purchase stages have 

been developed for contactless stores, which represent the consumer experience and differ 

from traditional retail using emerging technologies (Schögel and Lienhard, 2020). 

 

• Technology-related degree of newness: Grocery retailers are increasingly adopting 

multichannel strategies to target consumers and generate multiple routes to purchasing 

(Agartz et al., 2006), competing with online retailing where processes are more efficient 

due to the elimination of direct consumer contact and lower stock levels due to better 

regulation according to demand (Zentes and Swoboa, 2012; Anderson, 2009). As already 

shown in the retail matrix (Figure 2), the use of technology, especially the Internet of 

Things, plays an essential role in transforming today’s retail industry (Schögel and 

Lienhard, 2020; Ozturk et al., 2017; Ozturk, 2016). The advent of e-commerce – also during 

the COVID-19 pandemic – has, in fact, made speed, convenience and personalisation the 

new pillars of the shopping experience (Dekompe et al., 2019; Caine et al., 2020). A 

compelling consumer experience requires additional measures; therefore, the most 

advanced Industry 4.0 technologies can provide the foundation for contactless stores to act 

as a new business model, making the shopping experience freer of friction with increased 

fluidity (Ponte and Bonazzi, 2021; Oktariyana et al., 2019).  

For example, Amazon Go is the first concept of contactless store concepts based on 

computer vision, deep learning technology and sensor fusion, which can be identified as a 

new technological opportunity within retailing. The Internet of Things enables retailers to 

implement successful contactless store concepts in their stationary stores to drive growth as 
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a new business model. Acumen (2018) stated that the smart retail market is expected to 

grow at 24% per year until approximately 2026. Furthermore, during COVID-19, 

contactless store concepts with technological features enable compliance with hygienic 

standards and distance regulations while ensuring that consumers can access traditional 

retail services. Moreover, the desire and need to reduce social interaction for security 

reasons will further accelerate the demand for contactless shopping (Rudolph et al., 2020), 

including its smart features. 

 

• Organisation-related degree of newness: The shift toward a more efficient, independent 

shopping experience started over a decade ago, but the pressure on grocery retailers to 

digitalise has increased in recent years. Efficiency has become a critical strategic component 

for maximising margins in the grocery retail environment (Lapoule, 2014). To stay efficient, 

retailers have become multifaceted and use technology to drive their transformation 

(Grewal et al., 2017) by optimising processes and services with digital features and 

automatization.  

The phase of the shopping experience that can benefit most from digitisation is checkout. 

After location and price, checkout is the most crucial phase influencing shopping decisions 

(Hopkins and Silverman, 2016; Scholz, 2017). However, it is considered the most 

frustrating element of the whole shopping experience as long waiting times during checkout 

represent a ‘problem’ for the vast majority of consumers (Capgemini, 2017; Damen, 2017). 

All digital solutions endeavouring to resolve this pain point are directed towards a single 

goal: overcoming and eliminating the traditional cash line substituted with autonomous 

payment technologies based on contactless store concepts.  

A study conducted by Portell (2019) stated that 72% of consumers most value the retail 

technologies that speed up the checkout phase. The consumer acceptance and propensity 

towards these solutions could transform the shopping experience into a digital integrated 

practice in the future. According to Deutsche Bundesbank (2020), 78% of the respondents who 

had a contactless girocard used it to perform payment activities. The COVID-19 pandemic has 

therefore changed consumer behaviour, as exemplified by adjusted payment behaviour. As a 

result, cash registers with cash functions are becoming increasingly unnecessary and contactless 

shopping has enormous potential to become successful. Moreover, these solutions could 

provide consumers with the opportunity to dedicate more time and energy to the experiential 

aspect of shopping (Widayat et al., 2020; Ponte and Bonazzi, 2021).  
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In considering Hartmann’s framework, it is appropriate that retailers must work on 

enhancements to remain competitive. Contactless store concepts as a new concept provide 

many opportunities, ranging from cost reduction to higher convenience and potential consumer 

refocusing. Overall, meeting consumer needs remains the main priority (Schögel and Lienhard, 

2020) since during COVID-19, consumer behaviour changed, and new habits impacted the 

retail industry.  

While research on contactless store concepts has focussed on technological solutions (Ozturk 

et al., 2017; Ozturk, 2016; Oktariyana et al., 2019; Widayat et al., 2020), less appears in the 

literature about classifications that are already available within the field. The contactless store 

concept eliminates payment boxes and replaces them with systems based on the most advanced 

technologies to make this phase completely autonomous and extremely rapid. Moreover, it 

offers additional services that are more attractive to consumers. To date, the concept has been 

created in various formats through the application of the most advanced Industry 4.0 

technologies. Therefore, this paper provides a deepened understanding of the latest trends 

within the grocery retail industry and draws attention to the various classes of disruptive and 

new business models, including shopping functionalities and features. 

4.3  Methods  

Given the limited research on contactless store concepts, the author utilised a multiple case 

study approach (Yazan, 2015; Eisenhardt, 1989). Contemporary research results have not 

sufficiently investigated the phenomenon of innovative store concepts in grocery retailing. 

Hence, the first source for evaluation has been a desk research methodology. The second source 

has been stationary store visits by the research team. Overall, for all the concepts a wide range 

of literature has been reviewed. The objective of the research was to identify, classify and 

understand new business models in grocery retail, which has been established due to COVID-

19 in Germany. Next, an evaluation of the secondary data was conducted to make this study as 

comprehensive as feasible (Wong et al., 2015). The steps for performing secondary research 

were strictly followed, starting with detecting the secondary dataset according to defined 

criteria (Table 1).  
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CRITERIA 

(1) The solution is classified as a new business according to 

the new business and innovation framework (Hartmann, 

2014). 

 
(2) The solution focuses on consumer requirements set up 

due to COVID-19. 

 
(3) The solution is to be independently carried out by the 

consumer and is available 24/7. 

 (4) The solution is available on the German market. 

LANGUAGE German  

DOCUMENT TYPES 
article reviews, textbook reviews, news articles and web 

pages 

TIME INTERVAL 2018-2021 (included)  
 

Table 1: Inclusion criteria for selection database 

The author performed literature reviews that included journal article reviews, textbook reviews, 

news articles and web pages. For research on the status quo of grocery retailing in 2021 and 

characteristics of innovative grocery retail store concepts, published academic journals and 

statistical databases, as well as on-site visits, were used to gather data. To carry out the literature 

search, the author implemented efficient search techniques and strategies. The most important 

technique was using keywords to conduct searches. This study followed the guidelines 

identified in well-known articles (Lagorio et al., 2016; Verma et al., 2021, Di Vaio et al., 2020). 

 

The searches followed these steps (Figure 3):  

• Step 1: Defining key concepts and keywords (Table 1),  

• Step 2: Evaluating the search results by reading titles and abstracts,  

• Step 3: Selection based on reading full papers and, 

• Step 4: Classification of store concepts. 
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Figure 3: Systematic literature review 

Overall, 18 concept stores were identified and systematically reviewed (Table 2 in the 

Appendix). The data were compared across concepts revealing differences and similarities. 

These analyses aimed to understand leading research trends and how they have evolved. 

Finally, a classification was made (Figure 4), and two disruptive business models were 

identified based on the pre-defined criteria (Rouse and Daellenbach, 1999). The details of these 

analyses and related classification are reported in a multiple case study which makes it possible 

to compare data and yields richer and more valid insights (Strauss and Corbin, 2008; Yin, 2013).  

4.4  Contactless store concepts in Germany  

By analysing the available store concepts, it can be identified that they share the following 

common characteristics (Rüschen et al., 2021): 

• No staff available: These are contactless stores, which means they operate without staff. 

The consumer completes the entire shopping process independently.  

• 24/7 service: Purchases can be made every day at any time. 

• Pre-identification: To go inside the store or use the service, a personal authentication needs 

to take place (e.g., via a registered ID card in the retailer’s app). 

• Cashless payment: For greater efficiency, making purchases with cash is impossible. 

• No returns: After checking out, returning a product is impossible. 

• Container formats: Currently, these concepts are designed for small places and areas. 

Two multichannel store concepts that attracted attention in the German market at the beginning 

of the COVID-19 pandemic were identified (Figure 4; Rüschen et al., 2021). The first concept 

can be classified as ‘vending machines’ and was established by connecting vending machines 



104 

 

with new technologies to create automated vending machines. The second concept can be 

classified as ‘walk-in stores’ and connects self-scanning features, bring-your-own devices (e.g., 

smartphones) and digitisation. From the consumer viewpoint, both concepts present 

uncomplicated, efficient shopping experiences that are constantly available and enable social 

distancing, as per COVID-19 requirements. However, these new concepts also differ, as 

explained in detail in the following sub-sections. 

 

Figure 4: Classification of Contactless Store Concepts in Germany (according to Rüschen et 

al., 2021) 

4.4.1 Concept 1: Automated Vending Machines  

A traditional vending machine is a coin-operated machine that sells certain products and 

refreshments (Gruber et al., 2016). The vending machine was first introduced in 215 BC at an 

Ancient Egyptian temple in Alexandria and dispensed holy water in exchange for coins 

(Higuchi, 2007). Today, some businesses have turned to vending machines to meet increasing 

demands from consumers. Three business models based on vending machines can be identified 

in the current market. As shown in Figure 5, these business models differ in terms of their usage 

of new technologies and product range.  
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Figure 5: Evolution of Vending Machines 

In 2020, retailers launched the first pilot vending machine projects: ALDI Süd’s ALDImat 

(Klug, 2020) and Edeka’s Schmankerl-Automaten (Eller, 2020). Both companies started selling 

products through vending machines in front of their stores. Buying from vending machines has 

become enormously popular during the COVID-19 pandemic. For example, regional suppliers 

such as farmers and butchers have placed vending machines on streets or on their farms to sell 

their products. Consumers benefit as goods are immediately available and can be easily 

attained, while providers benefit because vending machines require low investment costs and 

minimal infrastructure. However, due to their small volume, vending machines are associated 

with a high maintenance effort. The pressure to avoid disappointing consumers particularly 

increases on Sundays and public holidays when a high number of consumers is expected. 

Notably, vending machines are currently undergoing a digital transformation linked with the 

global trend of connecting devices to the internet. To counteract the disadvantages of traditional 

vending machines, a combined approach has been developed wherein vending machines are 

networked with each other so that a larger sales portfolio can be offered. For example, Herr 

Anton (Redaktion LZ, 2020) is creating vending machines that are linked with technology and 

can offer a higher range of products. 

The development of the Internet of Things has allowed the vending machine market to go 

beyond simply issuing goods to provide more interactive and interesting user experiences. 

Based on emerging technologies, fully automated vending machines have been developed and 

piloted in German store environments. Furthermore, technological advances have allowed 

vending machines to provide services at an unattended point-of-sale by using additional digital 

features (e.g., pre-order via smartphone) and automated picking, eliminating the need for time-
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consuming in-store searches (Guentert, 2020). Several pilot projects of vending machines that 

have integrated digital features can be identified in Germany, Switzerland (Migrolino, 2020) 

and Austria. TYPY, which was opened in Düsseldorf in December 2020 by the start-up 

CAMPO (Weber, 2020), and the new Combi City store, which was launched in August 2020 

in Oldenburg by Bünting AG (an established retailer in Germany; Kausch, 2020), are the first 

two pilot projects for automated vending machines in Germany.  

From the retail side, the sales process is carried out in the following manner. Products are 

scanned and positioned on a conveyor belt or collected directly by a robot, and automatic sorting 

in an automated warehouse is carried out. This process uses artificial intelligence to ensure 

optimal product sorting and to save space.  

The consumer experiences this process as follows. The consumer cannot shop directly from the 

shelf and needs an app to place an order. With this app, the consumer can complete the entire 

purchase process (order and payment). Checking available products so that the consumer is 

guaranteed availability is an additional feature offered by automated vending machines. As 

soon as the consumer arrives at the vending machine, they must identify themselves via the app 

or provide proof of identification (e.g., an ID card) before entering a lounge equipped with full 

screens and the dispensing point. Large touchscreens offer the possibility to purchase additional 

products or, if the user does not have an app, to purchase products directly via the full screen. 

The full screens, which vary in number based on individual store layouts, display all the 

available products to the consumer. The products are assigned to categories so that consumers 

can efficiently find their required products. Individual product information can also be queried 

using the touchscreens. Similar to e-commerce, all selected products can be reserved and 

viewed before checkout via the ‘shopping cart’ function. The consumer can then place their 

order using touchscreens. Combi City has a total of 500 items available, including fresh 

produce, chilled foods and drugstore goods (Holst, 2020). TYPY offers 750 items within the 

same categories (Rode, 2020). Checkout works via mobile payment or a terminal that accepts 

a Giro or credit card device. After payment has been processed, the product is issued by a fully 

automated picking robot. At this stage, providers offer various features to keep the consumer 

satisfied during the picking time. Combi City installed a viewing window for consumers so that 

consumers can see how their purchases are put together by the robot. TYPY installed a coffee 

machine to reduce the waiting time and has large screens to provide transparency while orders 

are processed. As soon as each order is ready, the number of the counter where the consumer 

can pick up their order appears. After completing their purchase, the consumer can leave.  
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4.4.2 Concept 2: Walk-In Stores 

For many consumers, being able to select products on their own is one of the main reasons why 

they prefer traditional retail settings, and this preference has persisted during the COVID-19 

pandemic. Because personal shopping experiences are rated extremely highly, this concept 

appeals to a broad consumer group (IFH Köln, 2020). To fulfil consumers’ demands for this 

experience, walk-in stores that offer digital features have emerged. The best-known example 

and pioneer of this new, disruptive business model is Amazon’s Amazon Go. Referring to 

Amazon Go artificial intelligence, computer vision, predictive analytics and high-tech camera 

technologies optimise on-site shopping, but the investment is enormously high. Accordingly, 

two alternative walk-in store solutions without any staff are currently being piloted in Germany. 

The key difference between these solutions is the checkout process. One solution uses self-

scanning machines, while the other uses mobile scan-and-go features. The latter requires that 

consumers use their smartphones as scanners. The consumer experience offered by these stores 

is at first glance like a general shopping experience but using the consumer app and the full 

contactless shopping experience act as unique selling points. As in a grocery retail store, 

retailers must oversee the replenishment of goods and cleanliness. These walk-in store concepts 

were popularized by Tegut’s pilot project, which was launched by the brand Teo in November 

2020 in Fulda. Tegut plans to open 10 more stores in 2021 (Müller and Rosbach, 2020). In June 

2021, railway company Deutsche Bahn opened its first store in cooperation with Valora at the 

railway station in Hamburg. Valora had already successfully launched similar concepts in 

Switzerland under the name ‘avec box’. Another pilot project in Switzerland is the ‘Voi Cube’ 

from Migros (Gomes, 2018). 

The Teo store in Fulda is a high-tech container of 50 square meters and has more than 950 

products (Müller and Rosbach, 2020). Automated self-service shops offer a convenient 

shopping experience by eliminating the entire checkout process (Tegut, 2021). The consumer 

only needs the app and a consumer account with the retailer. When the app is opened, a QR 

code appears on their smartphone, which the consumer then scans to enter the shop. The 

consumer can simply take photos of the products they desire from the shelves using their 

smartphone camera. The purchase option can be selected and scanned directly with the related 

app. The purchase total is displayed through the ‘shopping cart’ function. Payment is also made 

using the app. Alternatively, the purchase can be paid for at the payment terminal using a Giro 

or credit card. The consumer is issued a digital receipt on the app. After completing their 
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purchase with the related app or at the payment terminal, the consumer can simply leave the 

store. If no purchase is conducted, the store can be left at any time. 

4.5  Findings  

When retailers consider introducing a new retail concept, such as a contactless store, a 

consequent customer-oriented and seamless experience should be ensured, for example through 

design (Capgemini, 2017; Schögel and Lienhard, 2020). To achieve that, the dimensions 

according to Hartmann’s framework (2014) are a good starting point. Overall, the retailer must 

figure out which fits to the best possible consumer experience according to the three 

dimensions: organisation, market, and technology. Importantly to keep in mind that solely 

technology cannot automatically meet consumers’ satisfaction and needs (Schögel and 

Lienhard, 2020). Overall, two approaches were identified for convenient grocery retail 

alternatives with multichannel solutions and contactless shopping. According to Hartmann 

(2014; Figure 1), these concepts can be classified as new business models. Relevant consumer 

needs, as outlined in Section 2, can largely be satisfied by the described cases. Therefore, 

retailers need to identify and optimize the key touchpoints along the customer journey to 

achieve an improvement in the customer experience (Bouraoui et al., 2019).  

Both business models try to ensure a multichannel shopping experience for the consumer and 

established their own purchasing processes along the customer journey. Both discussed store 

types aim to use on-site employees as little as possible. Sales staff are not needed at all. 

Employees are only needed for product replenishment. Thus, safety during the COVID-19 

pandemic can be guaranteed for consumers as well as employees given the minimal contact 

points. Due to the low employment numbers at these stores, companies save costs in the long 

run even though investments in development and technology (e.g., hardware and software) are 

necessary. By treating the results separately per each of the two concepts, it is possible to see 

differences (Ponte and Bonazzi, 2021). Retailers have attempted to make shopping as efficient 

as possible with the automated vending machine. The complete area, including the ordering and 

waiting room, is compact and includes a storage space that can hold 500-750 products. Above 

all, using the app and the pre-order function fulfils the consumer's need for convenient shopping 

by allowing the consumer to view available products and pick products up at any time. This 

arrangement appears convenient and friendly for consumers and encourages them to consider 

this selection of product fulfilment. Indeed, this feature has increased consumer satisfaction, 

especially during the onset of the COVID-19 pandemic when certain products could not be 

purchased. It should be noted that automated picking also requires substantial investments 
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related to the use of emerging technologies and that only a few brands currently offer such 

solutions. In contrast, walk-in stores appeal to consumers who still want a traditional shopping 

experience but in a modern, contactless way. Due to the well-known consumer journey in 

grocery shopping, consumers’ perceived ease of use is comparably high.  

Trends such as sustainability are also incorporated into these stores; for example, only digital 

receipts are offered, and plastic bags are unavailable. Digitised services permit greater 

convenience by, for example, offering a range of products, as in Case 1. Moreover, consumers 

value 24-hour shopping because it supports changing needs and busy lifestyles. As consumers 

are busy during the day and want to be more flexible in their shopping, 24-hour stores fill this 

need, and they have already been established in countries such as the United States. 

Additionally, during the COVID-19 pandemic, these solutions have facilitated the checkout 

process, thereby reducing long queues and the resulting difficulty in respecting social distancing 

measures. Contactless store solutions are currently not subject to restrictions on shopping hours 

and thus satisfy consumer desires for 24-hour shopping. Making the consumer’s smartphone an 

integral part of both solutions integrates current trends (Heinemann, 2018). Retailers can use 

the generated consumer data in a targeted manner in order to provide a large added value 

(Schögel and Lienhard, 2020). 

Importantly, the solutions presented are also associated with numerous challenges. First, due to 

their size, these solutions cannot replace a complete grocery store as they are equipped with a 

maximum of 950 products. One-stop shopping can therefore be fulfilled only to a limited extent. 

Second, older people in particular feel the need to interact with sales staff (Rudolph et al., 2020), 

so their user acceptance will be lower. Accordingly, the locations of contactless shopping sites 

are also relevant. Currently, travel distance to a store is a significant factor for many consumers. 

Building physical stores in rural areas are oftentimes not worthwhile, forcing inhabitants to use 

online retail options or travel further afield (GfK, 2021). Due to their small size and low 

construction requirements (e.g., high voltage current and internet access in the case of Teo 

[Tegut, 2021]), these concepts are attractive for rural environments. Supply gaps and a need for 

proximity can potentially affect the impact that these solutions have on rural communities (GfK, 

2021). Furthermore, as an example, Deutsche Bahn placed its store directly at the train station 

in Hamburg to serve various target groups, e.g., commuter. These new concepts can gain 

consumer appeal if placed in accessible locations.  
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Additionally, these concepts can be applied to other Business-to-Consumer industries, like 

drugstores or home improvement stores, as well as to the Business-to-Business sector. 

Currently, these solutions are being used to attract consumers via additional add-on services. 

For example, TYPY has a coffee machine in its sales area, which is supposed to allow 

consumers to have a coffee while their purchase is prepared. Teo has set up tools for bicycles 

outside the store so that consumers who use their bikes for transportation can pump their tyres; 

this feature was also implemented to encourage potential consumers to make a purchase. 

Relevant add-on services can be critical to success as they entice consumers to try a new 

concept. The variety of concepts that have emerged in recent months clearly illustrates that no 

player has fully established itself yet. All current providers plan to expand their services 

significantly in the coming years (Rüschen et al., 2021). 

Understanding consumers’ purchasing decision process, as well as the drivers responsible for 

consumer behavioural decisions in the new digitized era, are increasingly important for 

retailers’ success. New concepts must also be constantly improved based on consumers’ 

experiences to adapt product portfolios and update technology.  

4.6  Conclusion  

Given the challenges that retailers are facing regarding globalisation and the new technologies 

being deployed to attract consumers, this paper aimed to present the latest grocery retail 

concepts in the German market that have acted as disruptive business models and alternative 

shopping experiences during the COVID-19 pandemic. Far-reaching changes in market 

structures have applied pressure to the traditional retail business model. With the ever-

increasing use of digital media, a wide variety of alternative offerings is reaching consumers, 

who are adapting their purchasing behaviours accordingly. Important barriers to market entry 

are dissolving, leading to new players such as Amazon attacking entire retail sectors and 

achieving market dominance through high economies of scale. Many players have realised that 

the classic approach to retail as solely a product distribution service is not sufficient to remain 

competitive.  

Minimising human interaction is the only way to control pandemics in the future. Contactless 

shopping solutions can make a valuable contribution to complying with hygienic standards and 

social distancing regulations while purveying traditional grocery services. The desire and need 

to reduce social interaction for security reasons will accelerate the demand for contactless 

shopping. Accordingly, retailers should focus on meeting consumers’ changing demands and 
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reaching consumers in a more targeted manner. Since the payment process is perceived as the 

most frustrating and the main cause of dissatisfaction in a traditional retail store, these concepts 

transform the shopping experience into a digital integrated one that provides the opportunity to 

dedicate more time and energy and satisfy the consumer (Ponte and Bonazzi, 2021). Retailers 

need concepts that can be realised by engaging in specific investments, which competencies are 

required and how management must act to break new ground. The development of contactless 

stores is only just beginning and provides an opportunity for retailers to act as multichannel 

distributors and to offer perpetually available shopping experiences. Emerging technologies 

and their integration of consumers devices, e.g., smartphones, have been identified as key 

drivers in this new consumer shopping experience (Schögel and Lienhard, 2020). Additionally, 

these new concepts can significantly improve the local supply of groceries in rural areas.  

Practitioners must understand current solutions and their differences as these concepts are 

becoming more and more attractive to transform the German retail industry and satisfy 

consumers’ demands. One can assume that new players such as CAMPO and Deutsche Bahn 

would like to establish the market for contactless shopping solutions in Germany, which will 

prompt additional competitors in the grocery retail industry to emerge. These concepts can also 

be attractive for industries beyond the retail sector, such as the pharmaceutical industry and the 

Business-to-Business sector.  

This paper describes the first innovative concepts used by grocery retailers that want to fulfil 

consumers’ needs and transform the market by seizing upon opportunities that have appeared 

due to the pandemic. With the help of contactless shopping concepts that fulfil consumers’ 

demands for convenience and efficiency, retailers can achieve sustainable competitive 

advantages that can even compare to those of e-commerce. Using emerging technologies does 

not ensure success without the right business model. However, as presented, easy-to-use 

technologies are integrated into the new business models and guarantee accessibility and 

efficiency for consumers. 

4.7  Limitations and further research 

Although contactless store concepts have received significant attention during the COVID-19 

pandemic and have evolved to embrace multichannel strategies, they are indeed an innovative 

and disruptive concept in Germany, and limited work has been executed to investigate their 

acceptance and use. One major limitation results from this paper’s specificity. This paper uses 

a case study approach to provide an early look at how contactless store concepts can be 
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employed and to examine how innovative business solutions and concepts are developing for 

retailers. These concepts could be developed and designed in several ways. Understanding how 

contactless store concepts affect consumers’ propensity to shop and the overall consumer 

experience is particularly important (Rüschen et al., 2021; Schögel and Lienhard, 2020). To 

what extent do consumers compare these new concepts with online shopping and its 

advantages? How could these new business models have a higher impact in cities or rural areas? 

Further research activities are recommended to validate the extent to which these innovative 

concepts can aid consumers and meet their needs.  

Additionally, a frequent criticism of case study methodology concerns its dependence on a 

single case which renders the study incapable of providing a generalised conclusion (Tellis, 

1997). This means that the generalisation of the results of a single analysis or multiple analyses, 

also known as an analytical generalisation, is not generally valid for all companies or scenarios. 

Accordingly, future researchers should address these limits by analysing further cases of 

companies that have adopted innovative shopping concepts and should investigate the 

longitudinal effect of each innovation practice to monitor the progress of development and 

business impact.  

Finally, this study was restricted to a German sample. Therefore, future researchers should 

study other countries to test the validity of the presented results and explore cultural differences 

which might be important in the adoption of a contactless store concept.   
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4.9  Appendix 

Table 2: An overview of current (July 2021) contactless store concepts in Germany (according 

to Rüschen et al., 2021)  

Brand Store Operating Company Location Classification 

Teo tegut... gute Lebensmittel 

GmbH & Co. KG 

Fulda Smart Store 

Pick & Go  Rewe Group  Köln Smart Store 

Deutsche Bahn 

24/7 Service Store 

Deutsche Bahn and 

Valora  

Hamburg Smart Store 

Emma`s Tag und 

Nacht Markt 

Emmas 

Tag&Nachtmarkt GmbH 

Altengottern Self-Checkout 

Store  

Landspeis Robert and Raza Holzer 

Landwirtschaftlicher 

Betrieb 

Neubau, 

Mistelbach, 

Stockerau 

Self-Checkout 

Store 

Tante ENSO myEnso Supermarkt 

GmbH 

Stuttgart, Schnega, 

Blender, Eutin 

Self-Checkout 

Store 

Schmankerl-

Automat 

EDEKA-Ernst 

Zentralverwaltung 

Reisbach Vending Machine 

ALDImat ALDI SÜD 

Dienstleistungs-GmbH & 

Co. oHG 

Haßloch Vending machine 

Herr Anton Hensing GmbH Emsdetten Connected Vending 

Machine 

Flavura 24/7 Flavura GmbH 

 

Berlin, Essen, 

Frankfurt am Main,  

…. 

Connected Vending 

Machine 

KesselLädle smark GmbH Stuttgart Fully Automated 

Machine 

Late Bird Kan Ataergin and Yeliz 

Schneider  

München Fully Automated 

Machine 

KesselKiste smark GmbH Stuttgart Fully Automated 

Machine 

Combi City J. 

Bünting Beteiligungs AG 

Oldenburg Fully Automated 

Machine 

collect.box Schwarz 

Restaurantbetriebe 

Heilbronn Fully Automated 

Machine 

Edeka 24/7 Karow 

& Sommer 

EDEKA 

Handelsgesellschaft 

Südwest mbH 

Renningen Fully Automated 

Machine 

EmmasEnkel real GmbH Stuttgart Fully Automated 

Machine 

TYPY Campo GmbH Düsseldorf Fully Automated 

Machine 
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Abstract: Unmanned retail stores are one of the latest conceptual developments in retail and 

have received much attention, especially in the context of the social restrictions associated with 

the COVID-19 pandemic and the related changes in consumer behaviour. The concept 

considers the latest technological developments and promises to offer various benefits to both 

consumers as well as retailers based on artificial intelligence and automatisation. However, 

research has thus far not focused on this concept or consumer acceptance thereof. This paper 

aims to evaluate consumers’ acceptance and consumers’ intention to use of the most prominent 

innovative solutions for an unmanned store solution using a German sample. A modified 

technology acceptance model (TAM) as a theoretical framework was applied. The results make 

three contributions to the existing literature: First, the acceptance criteria of unmanned retail 

stores have not been analysed previously. Second, the modified TAM could be confirmed in 

this study; we provide empirical evidence that unmanned retail stores are highly accepted, 

especially if they are strategically located and when individuals have a high affinity for 

innovations. Third, despite the overall appropriateness of the TAM, refinements to the model 

seem to be necessary. 

Keywords: Retail Innovation, COVID-19, Innovation, Emerging Technology, Unmanned 

Retail Solutions, Technology Acceptance Model 
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5.1  Introduction 

Grocery commerce has undergone numerous changes over the past two decades (Hänninen et 

al., 2019; Hagberg et al., 2017), ranging from the emergence of online stores in the mid-1990s 

to these stores becoming almost the only source for products during the COVID-19 pandemic. 

COVID-19 has changed how individuals shop as consumers now expect products to be 

available on a 24/7 basis, enhanced with digital features and the ability to easily make price 

comparisons online (Beckers et al., 2021). With the COVID-19 pandemic, many consumers’ 

buying behaviour has had to change (Beckers et al., 2021; KPMG, 2021); several nonessential 

stores have had to close in large parts of Europe, and consumers have needed to procure their 

items elsewhere. This situation during the COVID-19 pandemic has led to significant increases 

in online sales (Hoekstra and Leeflang, 2020; KPMG, 2021) and the establishment of 

innovative digital distribution channels and contactless store concepts as alternatives to in-

person shopping (Coppola, 2021).  

Out of necessity, retailers have begun to realise the benefits of combining online and in-store 

shopping with the use of technology, which has resulted in new business models. Unmanned 

autonomous retail stores are one example of new business opportunities which provide retailers 

with a competitive edge in multichannel portfolios (Shankar et al., 2021). The first pilot projects 

with various characteristics have been successfully launched in Germany during pandemic 

times. These solutions may be interpreted differently by consumers and be considered more or 

less secure, convenient and useful for shopping in pandemic times. While research on 

unmanned retail stores is focused on different technological solutions, less known in the 

literature about the acceptance and intention to use unmanned retail stores, which are already 

available and identified as one of the most important technological trends of the next three years 

(EHI Retail Institute, 2021). Similar research on unmanned store concepts focused on case 

studies and presenting concepts and features, but did not investigate either the acceptance of 

unmanned retail stores nor their role in the retail industry (Rüschen et al., 2021; Rudolph et al., 

2021; de Sena Abrahãom et al., 2016; Khalilzadeh et al., 2017; Oktariyana et al., 2019; Widayat 

et al., 2020).  

This study aims to address this gap by means of a quantitative model that analyses the 

willingness to use a specific innovative retail concept, namely those that are at an advanced 

level of automatization. The contribution of this paper is the outcome of using the technology 

acceptance model (TAM) to study to what extent the integration of specific unmanned retail 

stores may be accepted by consumers.  
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This article proceeds as follows: In Section 2, we outline the theoretical background of this 

paper, the TAM, which we refine by integrating considerations regarding consumers’ shopping 

concerns. We introduce the hypothesis development, research setting and design in Section 3 

before presenting the study results in Section 4, which we exhaustively discuss in Section 5. A 

conclusion, a critical reflection and recommendations for future research activities are finally 

derived. 

5.2  Development and review  

The development of the Internet of Things in the vending machine market has allowed retailers 

to go beyond simply selling goods to provide more interactive and interesting user experiences. 

Based on emerging technologies, fully automated solutions within a closed store space have 

been developed and piloted in Germany. ‘Smart stores’, ‘tiny stores’, ‘contactless stores’, 

‘dispensing machines’, ‘autonomous stores’ and ‘vending machine shops’ are the most 

commonly mentioned terms in the literature. Currently, however, a widely accepted definition 

is lacking. In this paper, we use the term ‘unmanned retail stores’ as these concepts are all based 

on an unmanned operating model.  

Due to the increasing permeation of technology, unmanned retail stores are now being 

developed into machines that provide services at an unattended point of sale using additional 

digital features and automated picking. Multiple papers particularly deal with the used 

technology, how it is implemented and the details about how it actually works (Oktariyana et 

al., 2019; Shekokar et al., 2020; Wankhede et al., 2018). Several pilot projects can be identified 

in Germany, Switzerland (e.g., Migrolino, 2020) and Austria. For instance, the start-up Campo 

founded TYPY, which opened in Düsseldorf in December 2020 (Weber, 2020; Figure 1) and 

Bünting, one of Germany’s established retailers, launched the new Combi City store in 

Oldenburg in August 2020 (Kausch, 2020; Figure 2).   

 

 

Figure 1: Unmanned retail storeUnmanned Retail Store TYPY in Düsseldorf (SMARK, 2021)  
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Figure 2: Unmanned retail storeUnmanned Retail Store Combi City (combi, 2021) 

Both of these were among the first pilot projects to integrate more advanced technology. It 

should be noted that each concept in the market has special features, and significant differences 

can be identified. Overall, the following characteristics proved to be common (Heins, 2022; 

Rüschen et al., 2021): 

▪ No staff available: The identified unmanned retail stores are contactless stores that operate 

without staff. The consumer performs the entire shopping process completely 

independently. 

▪ 24/7 service: A purchase can be completed at any time and on any day. 

▪ Pre-identification: To enter the store or use the service, the consumer must first undergo 

personal authentication (e.g., via a registered ID card in the retailer’s app). 

▪ Cashless payment: For efficiency, cash is not accepted. 

▪ No returns: After checkout, product returns are not accepted. 

▪ Tiny stores: These concepts are designed for small spaces (e.g., container formats no larger 

than 100–500 m²). 

▪ Automated warehouse solution: The products are stored by machines in a warehouse and 

also distributed to consumers via automated picking. 

From the retail perspective, the process is as follows (Heins, 2022): The products are scanned 

and positioned on a conveyor belt or transported directly by a robot and automatic sorting, as 

in an automatic warehouse, or carried to the consumer by a robot. This process uses artificial 

intelligence and automatisation to ensure optimal product sorting and thus savings in terms of 

space. 

From the consumer’s perspective, the process is as follows: The consumer cannot shop directly 

from the shelf and often needs to use an app. With this app, the consumer can complete the 

purchase process (i.e., order and payment). An additional feature is checking for the availability 



124 

 

of products, meaning that the consumer has a guarantee of availability. As soon as the consumer 

arrives at the vending machine, they must provide proof of identification, such as via the app 

or an ID card, to enter a lounge equipped with touchscreens and the dispensing point. The full 

screens allow the consumer to purchase additional products or, if the user does not have the 

app, to purchase products directly via the full screens. Large touch screens, the number of which 

vary based on the store, display all available products to the consumer. Products are assigned 

to categories so that consumers can easily find the products that they desire. Individual product 

information can also be requested. Product selection is possible via the shopping cart function, 

as is common in e-commerce, meaning that all selected products can be ordered and viewed via 

a shopping cart. The consumer can then place their order using a touch screen. The checkout 

works via mobile payment or a terminal using a debit or credit card. Once the payment has been 

processed, a fully automated pick robot issues the product. Providers now use various features 

to keep consumers satisfied during the picking time. For instance, Combi City installed a 

viewing window so that consumers can watch a robot assemble their purchase. In contrast, 

TYPY installed a coffee machine to provide consumers with a distraction. As soon as an order 

is prepared, the number of the counter where the consumer must collect their order appears. 

After completing their purchase, the shopper can leave the store.  

As consumers can make their shopping, unmanned stores can be assigned to self-checkout 

systems, which have been analysed in many research studies (Demoulin and Djelassi, 2016; 

Renko and Druzijanic, 2014; Zhu et al., 2007). Time-consuming in-store searches are no longer 

necessary (Guentert, 2020), efficient and cashless payment methods are requested (Shaw et al., 

2022; globalpayments, 2021), and a large portfolio of around 500-750 products, including fresh 

products, chilled foods, and drugstore goods, can be offered (Holst, 2020; Rode, 2020). 

However, Demoulin and Djelassi (2016) pointed out that the perceived independent behaviour 

control is decisive. Today's apprehensions have changed with increasing digitalization, the use 

of digital services and new hygienic standards regarding the COVID-19 pandemic. Retailers 

are becoming increasingly aware that smart and new business models combining stationary 

shopping in combination with the usage of consumers’ mobile devices must be taken seriously 

to generate consumer acceptance. Making the consumers’ smartphone an integral part of the 

purchasing process and the entire shopping experience integrates current trends (Heinemann, 

2018). Ponte and Bonazzi (2021) stated that unmanned retail stores can lead not only to greater 

consumer satisfaction with their shopping experience but also to a renewed attractiveness by 

that share of consumers who have abandoned the physical store in favour of online purchases 

or in-store pickup. This could happen as unmanned retail stores are characterised by those 
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attributes of speed, ease and comfort that are now the new protagonists of the expectations of 

modern buyers. A key benefit for retailers is that consumer data is gathered and analysed in a 

targeted manner (Schögel and Lienhard, 2020) e.g., optimizing the consumer experience. 

Additionally, Rüschen et al. (2021) identified a supply gap and a need for retail concepts within 

walking distance of consumers. They see significant potential, especially for rural areas, in 

creating technology-based shopping opportunities without expensive personnel costs. If 

unmanned retail stores were positioned in such gaps, a significant demand could occur 

(Rüschen et al., 2021). However, the same applies to high-frequency locations, such as railway 

stations. In June 2021, the German railway company Deutsche Bahn opened its first store at the 

railway station in Hamburg in collaboration with Valora, and Edeka launched a store at the 

railway station in Renningen in collaboration with Deutsche Bahn (Deutsche Bahn, 2021; 

Klette, 2021). These locations are attractive because saving time is now an important factor for 

consumers. Moreover, waiting at checkout is considered inconvenient (IFH Köln, 2020).  

We have identified a lack of literature on a quantitative model that analyses the willingness to 

use specific unmanned retail stores, namely those that are at an advanced level of testing and 

already established by retailers.  

5.3  Methodology 

5.3.1 Hypothesis Development 

Numerous studies have employed the TAM to investigate the acceptance of different 

technologies (Brusch and Rappel, 2020; Cases, 2010; Müller-Seitz et al., 2009; Lee et al., 

2003). Research has indicated the validity and the transferability for various other concepts and 

technologies and refined them in line with their respective contexts (Demoulin and Djelassi, 

2016; Ha and Stoel, 2009; Müller-Seitz et al., 2009; Venkatesh, 1999; Gefen and Straub, 1997) 

and proven its general acceptance as an effective tool. The TAM is a well-established 

framework due to its ease of implementation and use. Davis’s original model (1989) was 

adapted for this study to investigate consumers’ acceptance of unmanned retail stores. The most 

important determinants are ease of use as well as perceived usefulness. The attitude is 

significantly influenced by perceived usefulness (Agarwal and Prasad, 1999; Davis, 1989; 

Venkatesh and Davis, 2000), but evidence regarding perceived ease of use varies.  

In scientific research articles, the TAM is simplified by reducing the framework and considering 

only necessary attitudes, such as exploring only the effect of perceived ease of use and 

perceived usefulness on intention to use (Gefen and Straub, 2000; Venkatesh et al., 2003). In 

place of this construct, the authors inserted five additional factors to understand which 
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characteristics are important for the acceptance of unmanned retail stores. The factors of 

distance and local products as assortment directly influence the behavioural intention to use, 

because no technological impact here. Additionally, attitude towards use has been dropped to 

identify the impact directly on the behavioural intention.  

Figure 3 represents the TAM for this study where the authors describe the different variables 

and the associated hypotheses.  

 

 

Figure 3: Modified Technology Acceptance Model (according to Davis, 1989) 

The COVID-19 pandemic has been considered in the hypothesis development. The primary 

prerequisite for technology acceptance is perceived usefulness (Burke, 1997), which depends 

on consumers’ expectations about optimizations and improvements in related tasks (Peterson 

et al., 1997). The less demanding the system that is utilised, the more likely that consumers will 

acknowledge it (Davis, 1989). Above all, the combination of the consumers’ app and the 

preorder function fulfils the consumer’s need for convenient shopping (Jebarajakirthy et al., 

2021; Forsythe et. al, 2006) given that, retailers provide transparency as to which products are 

available and, likewise, consumers can collect products at any time. Furthermore, consumers 

now have less time than ever before and therefore seek opportunities to save time while 

shopping. A faster and more efficient shopping experience is thus required (Rudolph et al., 

2020) with the possibility to shop any time. This arrangement seems accessible and convenient 

for consumers to consider this product fulfilment option. In particular, during the COVID-19 

pandemic, when certain products could not be purchased, this feature increased consumer 

satisfaction. Convenience is therefore the key factor and has been enhanced during the 
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pandemic (Rudolph et al., 2020). Additional items can also be added at the terminal station, 

which further enhances consumer convenience. As such, consumers’ perceptions of the 

usefulness of unmanned retail stores are expected to have a significant and positive influence 

on their adoption. 

H1: Consumers’ perceptions of the usefulness of unmanned retail stores 

significantly and positively affect their acceptance thereof. 

Perceived ease of use appropriates to “the degree to which a person believes that using a 

particular system would be free of effort” (Davis, 1989, p. 320). This study pertains to the 

assumption that using unmanned retail stores would be free of effort. The pandemic and the 

associated “stay-at-home” policies have enabled grocery e-commerce to expand. The fact that 

barriers to the use of digital features have decreased due to the pandemic means that consumers 

are now less reluctant to use such services. We believe that consumers are familiar with the use 

of digital functions and therefore the use of unmanned retail stores does not present any 

obstacles. In addition, features such as large windows that allow consumers to view robots 

removing products from shelves have addressed consumers’ fear concerning product quality 

and allowed retailers to become more transparent. 

H2: Consumers’ perceptions of the ease of use of unmanned retail stores 

significantly and positively affect their acceptance thereof. 

We hence determined an additional variable that concerns consumers’ stationary and online 

shopping affinity, namely trust, which can be divided into off- and online trust. Offline trust 

concerns a retailer’s stationary activities, such as channel and direct sales, while online trust 

can be applied through online activities (Zhong and Gang, 2006). Off- and online trust are 

relatively similar in terms of their processing but practised differently. For example, in a 

physical retailing environment trust is established directly by the retailer. In an online 

environment, consumers gain trust through technology and appropriate devices to purchase 

products. Unmanned retail stores can reach both consumer segments. During the lockdown, 

consumers were forced to become open to digital and innovative shopping options, some of 

which they had never used before (Pantano et al., 2020). This has led to significant increases in 

online sales (Hoekstra and Leeflang, 2020; KPMG, 2021). Consumers with online shopping 

possess a positive mindset towards digital solutions which provides them more control, 

flexibility, and efficiency (Pillai et al., 2020; Parasuraman and Colby, 2015; Walczuch et al., 

2007). Therefore, these digital consumers believe that technology is beneficial. In addition, 

making the smartphone an integral part supports efficiency and influences consumers’ 

experience (Heinemann, 2018). Hence, it is proposed: 
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H3: Consumers’ online shopping affinity positively influences consumers’ 

perceived usefulness of unmanned retail stores. 

Nevertheless, people over the age of 65 continue to constitute the smallest group of internet 

shoppers (Rudolph et al., 2020). An explanation is the experiential nature as the main advantage 

of traditional stationary shopping. Furthermore, a recreational function can be assigned to 

shopping (Moore et al., 2022; Lyons et al., 2008) which is lost in using unmanned retail 

solutions. New services and solutions produce change, and consumers must therefore be willing 

to change their shopping habits. Unmanned retail stores cannot be compared to a traditional 

shopping experience since an app must be installed and no staff are on-site to answer questions. 

Shopping via digital channels includes the risk of receiving a product that does not function as 

promised. Since products are not tangible at purchase, consumers find it difficult to assess their 

quality (Ram et al., 2017). Consumers can only obtain an impression of how a product looks 

and performs from the information provided (Hong et al., 2016) and cannot test or even touch 

a product before purchasing it, which could lead to consumers avoiding online purchases (He 

and Bach, 2014). In the light of this, we hypothesised that: 

H4: Consumers’ stationary shopping affinity negatively influences consumers’ 

perceived usefulness of unmanned retail stores. 

Consumers who have confidence and experience with online shopping are prone to enjoy or 

use a consumer-friendly environment in physical retail locations, such as the use of virtual 

reality shopping solutions (Pillai et al., 2020; Speicher et al., 2017) and self-checkout solutions 

(Jackson et al., 2014). Unmanned retail stores shall offer consumers better flexibility, control 

over their shopping activities and additional convenience which are focussing on a multichannel 

approach (Lazaris et al., 2022; Rudolph et al., 2020). Moreover, an overall digital experience 

that uses different technologies will be guaranteed to online consumers and reduce the 

inconvenience of purchasing and save time for further activities (Roby, 2014; Cairns et al., 

2004). Hence, it can be predicted that consumers with an online trust would perceive unmanned 

retail stores as ease to use.  

H5: Consumers’ online shopping affinity positively influences consumers’ 

perceived ease of use of unmanned retail stores. 

In contrast, we have consumers with a stationary shopping affinity which are not or in a limited 

amount familiar with digital features. Technology-driven shopping transactions in the context 

of unmanned store concepts can lead to insecurity and anxiety among consumers. Academic 

literature presents that insecurity influences perceived ease of use negatively (Pillai et al., 2020; 

Kim and Chiu, 2019; Jin, 2013). Hence, consumers which are not familiar with technology are 
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in ambiguity regarding the usage of technology, in our context shopping via unmanned retail 

stores (Godoe and Johansen, 2012). Therefore, the acceptance of unmanned retail stores is 

negatively influenced (Parasuraman and Colby, 2001). 

H6: Consumers’ stationary shopping affinity negatively influences consumers’ 

perceived ease of use of unmanned retail stores. 

Due in part to the COVID-19-related lockdowns and empty store shelves, consumers were 

obliged to consider the use of innovative digital shopping solutions (Pantano et al., 2020). 

Consumers with an innovative mindset usually have a good technical knowledge and are open 

and interested in trying out new opportunities (Pillai et al., 2020; Kalinic and Marinkovic, 2016; 

Parasuraman and Colby, 2001). Personal innovativeness is defined as the affinity and ability of 

a consumer trying new channels and products and, thus, is constantly open to get in touch with 

the experiences (Midgley and Dowling, 1978; Nguyen and Borusiak, 2021; Juaneda-Ayensa et 

al., 2016). Consumers with a high affinity for innovation are more inclined to accept new 

technology (Nguyen and Borusiak, 2021) and perceive technological solutions easy to use as 

well as useful (Lin et al., 2007; Rogers, 2010; San Martín and Herrero, 2012; Escobar-

Rodríguez and Carvajal-Trujillo, 2014; Juaneda-Ayensa et al., 2016; Nguyen and Borusiak, 

2021).  Numerous researchers have used the perceived innovativeness construct to evaluate 

multichannel services and solutions (San Martín and Herrero, 2012; Escobar-Rodríguez and 

Carvajal-Trujillo, 2014; Juaneda-Ayensa et al., 2016; Nguyen and Borusiak, 2021).  

H7: Personal innovativeness positively influences consumers’ perceptions of 

usefulness of unmanned retail stores. 

H8:  Personal innovativeness positively influences consumers’ perceptions of the 

ease of use of unmanned retail stores. 

A research study conducted by GfK (2021) analysed that 16% of all German households do not 

have a retail outlet within a five-minute drive. According to this study, a variety of retail outlets 

also fail to offer a steady supply of certain basic products. Researchers generally understand 

that distance impacts the intention to use a solution. Consumers prefer efficient, uncomplicated, 

and – due to the high infection risk during the COVID-19 pandemic – contactless shopping 

(Dannenberg et al., 2020). Unmanned retail stores represent an excellent opportunity for 

retailers to act as multichannel distributors and follow the trend of allowing consumers to shop 

at any time. In addition, these new concepts can significantly reduce social issues such as the 

inconsistent supply of goods in rural areas (Rüschen et al., 2021). Long drives can therefore be 

avoided, allowing consumers to act more sustainably. 
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H9: Consumers’ intention to use an unmanned retail store depends on the distance 

that they must travel to do so. 

Sustainable consumption has become an increasing concern for a growing number of 

consumers (KPMG, 2021). A study conducted by KPMG (2021) indicates that only 3% of 

consumers reject sustainable products and refuse to purchase them. The consumer industry’s 

social shift to conscious eating by offering products from local and organic farming is booming 

and can be categorised as a current megatrend (Thilmany et al., 2020). New economic models 

in which an ever-larger group of individuals prioritise community and sustainability over rapid 

growth are emerging. According to a study conducted by Polycore and Spiegel (2019), 89% of 

respondents reported wanting to live more sustainably in the future. The COVID-19 pandemic 

has reinforced this trend, as the ‘slowing down of life’ associated with the pandemic has 

prompted more behavioural reflection. A study conducted by Accenture (2020) indicates that 

56% of consumers now shop in neighbourhood stores or purchase more locally sourced 

products. The reasons for these changes include a desire to support local stores in times of crisis 

and to act more sustainably. The high importance of regionality, possibly paired with 

trustworthy brands or certified organic labels, is significant and can therefore result in higher 

acceptance on the part of consumers (Lin and Bowman, 2022). 

H10: The availability of local products significantly and positively affects 

consumers’ acceptance of smart vending solutions. 

Figure 3 presents the conceptual research model, which is based on our ten hypotheses and 

empirically tested in the following section. 

5.3.2 Research method 

For this study, we collected primary data via a survey. Data were collected between March and 

May 2021; surveys were distributed online to obtain appropriate respondents from different 

cities across Germany. The population of the study comprises all people in Germany who have 

internet access. In advance of the survey, the participants were informed about the unmanned 

store by a short summary about its characteristics and a visualization. The survey consists of 

three sections: the first section includes questions on shopping behaviour, the second includes 

questions on the independent and dependent variables regarding unmanned retail stores, and 

the third section includes questions on sociodemographic metrics (e.g., gender, relationship 

status, and place of residence). The questions from the first and second sections were measured 

using a five-point Likert Scale where 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree 

and 5 = strongly agree. The questions from the third section were measured using multiple-

choice questions. 
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5.4  Results and validation of the hypotheses 

To test the hypotheses of the TAM, the authors did a confirmatory factor analysis and 

subsequently analysed the questions with the help of linear regressions. The software used is R 

(R Core Team, 2021) with RStudio (RStudio Team, 2021) and the packages tidyverse 

(Wickham et al., 2019) and psych (Revelle, 2021). In total, 239 respondents finished the survey. 

Before the inferential statistical testing of the hypotheses, the data was cleaned removing not 

fully filled questionnaires. This led to 203 fully answered questionnaires. Since the regression 

analysis may be influenced by extreme values, which may lead to a distorted estimation of 

effect sizes (Bortz and Schuster, 2010), the survey was checked for outliers, but no outliers 

could be identified. Thus, the regression has a total number of 203 participants (n= 203) with 

an almost equal share of women (n= 103) and men (n= 100). Table 1 presents an overview of 

the demographic distribution of the survey respondents.  

 

Table 1: Demographics 

Demographics  Frequency Percentage 

Gender Male 100 49% 

 Female 103 51% 

 Diverse 0 0% 

Relationship Status Single 123 60% 

 Married 79 39% 

 Registered Partnership 1 1% 

Employment Full-time 178 88% 

 Part-time 9 4% 

 In training 12 6% 

 Unemployed 4 2% 

Place of living Centre of a city with more than 100,000 

inhabitants 

72 36% 

 Edge of city with more than 100,000 inhabitants 37 18% 

 Centre of a city with less than 100,000 inhabitants 26 13% 

 Edge of a city with less than 100,000 inhabitants 37 18% 

 Village with less than 10,000 inhabitants and not 

close to a city 

31 15% 
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While the distribution of genders was balanced, most respondents were single and employed 

full time. The places of residence were rather equally distributed but slightly skewed towards 

respondents living in the centre of a large city. In Table 2, items and constructs are represented 

with their statistical analyses. While the survey was conducted in German (for the original 

questions, see Table 7 in the Appendix), for this purpose, the questions has been translated into 

English.  

 

Table 2: Constructs and Items 

Constructs and Items Mean SD Skewness Kurtosis SE 

Personal Innovativeness      

I am informing myself about innovative 

shopping facilities, even if I don’t plan on 

shopping there 2.916256 1.237965 -0.07557 -1.21261 0.086888 

I have fun, trying out new shopping facilities 3.610837 1.02989 -0.66242 -0.07073 0.072284 

I am enthusiastic when innovative shopping 

facilities are offered 3.655172 1.02412 -0.57102 -0.2314 0.071879 

It is easy for me to understand innovative 

shopping facilities 3.940887 0.78756 -0.74362 0.814966 0.055276 

I know the topic of innovative shopping 

facilities very well 2.990148 1.053002 -0.00582 -0.61275 0.073906 

Innovative shopping facilities allow me to 

have a higher standard of living 3.034483 1.064175 -0.1172 -0.54432 0.07469 

Innovative shopping facilities make my 

everyday life easier 3.581281 0.893898 -0.61617 0.543844 0.062739 

Online Affinity      

I generally shop rather on the internet 3.62069 1.094073 -0.40917 -0.8511 0.076789 

I have a lot of time to shop on the internet 3.044335 0.986546 0.219753 -0.65419 0.069242 

I spend a lot of my free time shopping on the 

internet 2.192118 0.968584 0.815 0.376248 0.067981 

I like to spend my time shopping on the 

internet 3.083744 1.142293 -0.28204 -0.86334 0.080173 

Shopping on the internet is an experience for 

me 2.596059 0.987237 0.225057 -0.66182 0.06929 

I find shopping on the internet inspiring 2.73399 1.066213 0.004377 -0.88585 0.074833 
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Shopping on the internet is kind of stress-

relieving for me 2.330049 1.059812 0.434725 -0.76802 0.074384 

While shopping on the internet I have fun 

searching for discounts 3.315271 1.254344 -0.35185 -1.04148 0.088038 

I shop together with friends and family on the 

internet to spend time together (via social 

media, e.g., Whatsapp 1.453202 0.752242 1.755489 2.654906 0.052797 

I shop on the internet to see which products 

are available on the market 3.561576 1.151796 -1.01044 0.170656 0.08084 

I have a lot of time to shop for foodstuffs on 

the internet 2.216749 1.095588 0.577897 -0.41017 0.076895 

I spend a lot of my free time shopping for 

foodstuffs on the internet 1.35468 0.623242 1.779577 2.925583 0.043743 

I like to spend time shopping for foodstuffs on 

the internet 1.512315 0.804441 1.436414 1.106449 0.056461 

Stationary Affinity      

Generally, I shop in traditional retail stores 3.044335 1.063808 0.182401 -1.09837 0.074665 

I have a lot of time to shop in traditional retail 

stores 2.216749 0.934655 0.682893 0.109244 0.0656 

I spend a lot of my free time shopping in 

traditional retail stores 2.044335 0.897193 0.732269 0.086971 0.062971 

I like to spend my time shopping in traditional 

retail stores 3.133005 1.137587 -0.2402 -0.81336 0.079843 

Shopping in traditional retail stores is an 

experience for me 3.251232 1.117341 -0.4813 -0.55485 0.078422 

I find shopping in traditional retail stores 

inspiring 3.152709 1.113077 -0.3657 -0.82282 0.078123 

Shopping in traditional retail stores is stress-

relieving for me 2.270936 1.177551 0.571093 -0.78284 0.082648 

While shopping in traditional retail stores I 

have fun searching for discounts 2.699507 1.271683 0.21317 -1.15157 0.089255 

I shop together with friends and family in 

traditional retail stores to spend time together 2.605911 1.2713 0.1592 -1.35258 0.089228 

I shop in traditional retail stores to see which 

products are available on the market 2.906404 1.268861 -0.20138 -1.28464 0.089057 

I rather buy foodstuff in traditional retail 

stores 4.650246 0.614058 -2.30614 7.754873 0.043098 
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I have a lot of time to shop for foodstuffs in 

traditional retail stores 2.669951 0.99724 0.602044 -0.26397 0.069993 

I spend a lot of my free time shopping for 

foodstuffs in traditional retail stores 2.334975 0.993099 0.71503 0.17455 0.069702 

I like to spend time shopping for foodstuffs in 

traditional retail stores 2.837438 1.133721 0.015186 -1.00037 0.079572 

Perceived Usefulness      

An unmanned retail store is useful for the 

things I shop 3.226601 1.047336 -0.20149 -0.58533 0.073509 

Shopping in an unmanned retail store makes 

my life easier 3.231527 1.019897 -0.24825 -0.65826 0.071583 

An unmanned retail store allows me to shop 

conveniently whenever I want 3.842365 0.864468 -0.88314 0.919439 0.060674 

An unmanned retail store gives me the 

flexibility to pick up my order whenever I 

want 4.009852 0.783431 -1.00055 1.80934 0.054986 

I do not have to wait to be served when 

placing my orders in an unmanned retail store 3.704433 0.912688 -0.59324 0.066944 0.064058 

Perceived ease-of-use      

It is difficult for me to find a specific product 

via an app or on a screen 2.394089 0.885731 0.17169 -0.50876 0.062166 

It is difficult for me to assess the quality of a 

product 3.635468 0.96735 -0.79153 0.204468 0.067895 

It is difficult for me to compare the quality of 

similar products via an app or on a screen 3.394089 1.054159 -0.68045 -0.28338 0.073987 

Products can differentiate from the real 

specifications 3.551724 0.896105 -0.77066 0.677477 0.062894 

Products might not satisfy the expectations 3.650246 0.862208 -0.83579 0.686696 0.060515 

Distance      

I think unmanned stores are a useful addition 

to the present possibilities of grocery retail 3.763547 0.961255 -0.84808 0.404806 0.067467 

I would accept a detour/distance of max. 1 km 2.980296 1.218507 -0.09331 -0.99649 0.085522 

I would accept a detour/distance of more than 

1 km 2.546798 1.251347 0.339261 -1.02254 0.087827 

Behavioural Intention to Use      

I have the intention to shop in an unmanned 

store 3.08867 1.039811 -0.07115 -0.57513 0.07298 
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I would like to try out an unmanned store 3.891626 1.052145 -1.07866 0.728966 0.073846 

I prefer an unmanned store instead of 

permanent retail 2.325123 0.996384 0.604669 0.211891 0.069932 

Local Products      

It is important to me to support local retail 4.275862 0.766087 -0.96826 1.064705 0.053769 

I try to consciously support local retail 3.940887 0.962903 -0.64416 -0.38433 0.067583 

I rather shop in local retail 3.669951 0.982235 -0.27413 -0.68413 0.068939 

I rather shop local products 3.669951 0.987262 -0.47483 -0.31685 0.069292 

 

The constructs’ reliability was measured using Cronbach’s alpha (Cronbach, 1951) to 

understand the covariances between an item and the other items in the construct. Table 3 

presents the results.  

 

Table 3: Cronbach’s alpha 

Construct Cronbach’s Alpha  

Personal Innovativeness 0.83 

Online Affinity 0.79 

Stationary Affinity 0.86 

Perceived Usefulness 0.86 

Perceived ease-of-use 0.82 

 

A Cronbach’s alpha > 0.8 for the constructs is considered favourable, though one > 0.7 tends 

to be acceptable (Henseler et al., 2009). As indicated, the constructs have a Cronbach alpha 

coefficient equal to or greater than 0.7 and can therefore be considered one-dimensional. The 

Kaiser-Meyer-Olkin test indicated the suitability of the data for our analysis as well (overall 

MSA of 0.69). The results of the regression presented that the isolated TAM already had a good 

fit (F = 115.5; p= <.001; adjusted R² =.531). The construct’s perceived usefulness, as well as 

ease of use, accounted for 53.1% of the variance of the behavioural intention to use unmanned 

store concepts. The significant influences of perceived usefulness (ß=.708; p= <.001) and 

perceived ease of use (ß=.109; p= <.001) of unmanned store concepts on the consumer’s 

behavioural intention to use is presented by the beta values. Therefore, testing behavioural 

intention to use an unmanned store indicated that perceived usefulness strongly influences this 

intention and is significant; H1, therefore, holds true. The perceived ease of use is significant 

on the 5% level for behavioural intention to use, which means that H2 can be accepted. 

Consequently, H1 holds true and H2 can be accepted as well. Adding local products and 
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distance to the equation, the perceived ease of use loses its significance and distance becomes 

significant. The distance thus is much more relevant for the behavioural intention to use than 

the perceived ease of use. When isolating the TAM for distance and perceived usefulness, 58% 

of the variance of the behavioural intention to use can be explained by both factors (F=140.6; 

p=<.001; adjusted R2=.5802) (Table 6).  

Perceived Usefulness 

The test for the perceived usefulness indicates that personal innovativeness, online shopping 

affinity and stationary shopping affinity are all positively linked (Table 4). However, the only 

significant correlation is personal innovativeness while online or stationary shopping affinity 

shows no significant effect. Therefore, we can assume that the more innovation-oriented an 

individual is, the more likely they will be to perceive unmanned retail stores as useful; H7, 

therefore, holds true. Online and stationary shopping affinity present no significance. Assuming 

significance, individuals, with an affinity for online shopping seem to tend to perceive the 

usefulness of such shops as higher. Individuals that show a stationary affinity seem to perceive 

the usefulness of such store formats also positively but not as much as individuals with a high 

online shopping affinity. However, since these effects are not significant, H3 and H4 need to 

be rejected. 

 

Table 4: Perceived Usefulness 

 Estimate Std. Error t value Pr(>|t|) 

(Intercept) 2.07355 0.35329 5.869 1.81e-08*** 

Personal Innovativeness 0.41474 0.07095 5.846 2.04e-08*** 

Online Affinity 0.03083 0.09392 0.328 0.743 

Stationary Affinity 0.01589 0.07440 0.214 0.831 

 

Perceived Ease of Use 

Testing for the perceived ease of use (Table 5) revealed that personal innovativeness is 

significant; H8, therefore, holds true. An affinity for stationary shopping has a significant 

negative effect; H6 thus holds true. However, H5 must be rejected, as no significant effect was 

observable for online shopping affinity. 
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Table 5: Perceived Ease of Use 

 Estimate Std. Error t value Pr(>|t|)  

(Intercept) -3.67747 0.34927 -10.529 < 2e-16*** 

Personal Innovativeness 0.23692 0.07014 3.378 0.000878*** 

Online Affinity 0.05105 0.09285 0.550 0.583113 

Stationary Affinity -0.20408 0.07356 -2.774 0.006056** 

 

Distance 

Distance is significant and influences the behavioural intention to use (Table 6), indicating that 

the closer such an unmanned retail store is to once home or commute, the higher the intention 

to actually use such a solution. Therefore, H9 can be confirmed. This result indicates that those 

types of stores are best located in the vicinity of residential areas or local transport hubs in order 

to be most attractive to consumers. 

 

Table 6: Behavioural Intention to Use 

 Estimate Std. Error t value Pr(>|t|) 

(Intercept) 0.56201 0.33677 1.669 0.0967 

Perceived Usefulness 0.64750 0.06464 10.016 < 2e-16*** 

Perceived Ease of Use 0.08181 0.05690 1.438 0.1521 

Local Products -0.09179 0.04925 -1.864 0.0638 

Distance 0.26991 0.05304 5.089 8.34e-07*** 

 

Local products 

The result for local products is significant on a 10%-level and the effect is negative (Table 6). 

We must, thus, reject H10 and assume that offering local products does not make unmanned 

retail stores more attractive to consumers. This effect could indicate that it is not one of the 

primary reason’s consumers are going to shop for local products in such types of stores but 

probably rather look for everyday items that they might need at the moment. This would have 

implications for the product range of such store formats. 
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5.5  Discussion 

The results show that the acceptance of unmanned retail stores is generally positive. Applying 

a modified TAM by Davis (1989), the authors examined the level of impact of unmanned retail 

stores on the intended consumer change. The outcomes supply a theoretical model to understand 

the use of an unmanned retail store and provide empirical results that need to be critically 

discussed. This study supports prior research in a way that the original TAM is a valid and a 

trustworthy predictor with a significant impact on behavioural intention to use. The results of 

this study reveal that consumer acceptance of unmanned retail stores depends considerably on 

its perceived usefulness and is in line with academic research (Agarwal and Prasad, 1999; 

Davis, 1989; Venkatesh and Davis, 2000), whose studies revealed that perceived usefulness 

significantly influences the behavioural intention to use and the attitude. 

We conclude that personal innovativeness positively affects perceived usefulness. This result 

indicates that consumers with an innovative mindset perceive unmanned retail stores as useful 

and consumer-friendly for shopping. (Pillai et al., 2020). This has also been supported in a study 

conducted by Brusch and Rappel (2020). Online shopping affinity and stationary shopping 

affinity present no significance on the perceived usefulness. Consumers need to experience and 

understand the clear benefits of using unmanned retail stores, which can be supported by 

communication and education (Müller-Seitz et al., 2009). Before introducing unmanned retail 

stores, we assume that it is worth considering informing consumers about the usefulness and 

potential areas of applications. Once consumers acknowledge the beneficial impact of 

unmanned retail stores, this might help to foster the propensity to make use of the technology 

(similar to e.g., self-service technologies; Dabholkar et al., 2003). Additionally, the relationship 

between behavioural intention and perceived ease of use is unexpected and is contrary to many 

studies and the original TAM constructed by Davis (1989). Further research is necessary and 

recommended to understand the inconsistencies. A result of these inconsistencies might be 

related to the fact that consumers still see a product risk which creates fear among prospective 

online consumers (Ariff et al., 2014) and can only obtain an impression of how a product looks 

and performs from the information provided (Hong et al., 2016). Furthermore, it could be 

assumed that many people in our study have no contact with an unmanned retail store and were 

not able to imagine well, how the process is taking place, thus not being able to assess the ease 

of use well. In line with literature consumers’ personal innovation is significant for the perceive 

ease of use (Escobar-Rodríguez and Carvajal-Trujillo, 2014; Juaneda-Ayensa et al., 2016; 

Nguyen and Borusiak, 2021). Since smartphone users are already more familiar with mobile 

https://www.dict.cc/?s=trustworthy
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shopping (Schierz et al., 2010) and innovative shopping apps the adoption barrier seems to be 

lower. Our analysis also reveals that consumers with an affinity for in-store shopping are rather 

sceptical of unmanned retail stores and that replacing traditional stores could be an issue. This 

suggests that traditional shoppers perceive the connection of digital means, using for example 

screens for ordering products, as laborious and probably find it easier to do shopping the 

traditional way of picking products from shelves. This could prove to be an obstacle for 

adoption among possible consumers and thus determining factors should be researched further. 

Thus, we confirm that Germans prefer to shop in retail grocery stores; the goal of unmanned 

retail stores should therefore not only be increasing the efficiency and security of shopping but 

also promoting the experiential nature of shopping. Experiential shopping, which is limited to 

in-store shopping, represents a value-add and one of the main advantages of grocery retail stores 

and should be further expanded through innovative solutions (Childers et al., 2001).  

Furthermore, we recommend that retailers consider implementing a consumer-friendly 

interface and a simple process to increase the likelihood of such systems being successful. It is 

recommended that the concept is intuitive to use in order to avoid posing challenges to 

consumers; in addition, using such an approach may allow for attracting new consumers, 

particularly those who prefer online shopping. Koh et al. (2015) demonstrate that the shopping 

values on consumer loyalty are different between online shopping and mobile shopping. This 

can be confirmed by the outcome of this study. We assumed that online shoppers perceive 

unmanned retail stores to be easy to use as already familiar with technological devices. 

However, we could not determine any correlation here. Additionally, Ariff et al. (2014) 

determined that fear among prospective online consumers is caused by misbehaviour and 

related risk of products, as products in an unmanned retail store might not perform as expected. 

That distance associated with behavioural intention to use is not an unexpected result, which 

denotes that a store being close to one’s home or commute is highly valued. An explanation in 

literature presents that the closer these solutions are to the consumer located, the more likely 

they are to be used (Dannenberg et al., 2020). We cautiously suggest that retailers have to 

strategically analyse locations for unmanned retail stores to increase consumer acceptance.  

Moreover, these new concepts can significantly reduce social issues such as the limited 

availability of basic goods, where they could be closer to consumers and are thus ultimately an 

advantageous completion of the current choice. To some extent, they could probably also 

represent a replacement for online shopping and thus serve a wider consumer base. Unmanned 

retail stores have the possibility for retailers to act as multichannel distributors and follow the 
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trend of allowing consumers to shop at any time. In addition, it was possible to present that 

local product do not seem to make such store formats necessarily more attractive. A study 

conducted by Deloitte (2020) shows an affinity for local products, but the purchasing channel 

has not been analysed. Consumers may tend to see unmanned retail stores for convenience 

products, where no fresh food can be found. Here, we recommend a communication strategy to 

address the product portfolio.  

5.6  Conclusion 

While research on unmanned retail stores is growing with a strong focus on the technological 

variable, the concrete acceptance by consumers of such solutions is less explored (Shankar et 

al., 2021). Regardless of the preferences in terms of single existing solutions in the German 

market, the results obtained in this work show a high propensity and curiosity of the consumers 

towards these solutions. This paper aims to determine which factors are crucial for successfully 

introducing a novel business model in retail and contributes to the existing literature by 

considering how retailers can seize new opportunities in pandemic times.  

In this article, the first contribution is the extension of previous research on unmanned retail 

stores as a novel business model. It is one of the first studies which empirically test relevant 

factors for consumer acceptance of unmanned retail stores in Germany. A research model on 

theoretical considerations was constructed. In the course of our analysis, we refined the TAM 

regarding (i) personal innovativeness, (ii) stationary shopping- and (iii) online shopping 

affinity, (iv) distance to an unmanned retail store and (v) local products availability. Hence, our 

model specifies the key factors influencing consumers’ behavioural intention to use unmanned 

retail stores. Using data from a survey conducted in Germany, the finding showed that the 

proposed research model can partly explain the consumer acceptance of unmanned retail stores. 

The empirical study confirms the predictive power of our TAM and presents novel insights, 

which leads to our second contribution. We provide empirical evidence that unmanned retail 

stores are accepted, especially if they are strategically located and when individuals have a high 

affinity for innovation. Confirming that the behavioural intention to use unmanned retail stores 

depends on individual attitudes and perceptions. This study, therefore, makes an important 

theoretical contribution to explaining consumers’ behavioural intention to use unmanned retail 

stores. Moreover, we identified that local products, a current trend, have no impact on 

consumers’ behavioural intention to use an unmanned retail store. In our last contribution, we 

point out specific measures and recommendations for retailers to make it as easy as possible to 

deal with new solutions. 
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For practitioners, understanding the current solutions and the differences between them is 

important, as these concepts are becoming increasingly more attractive in the German market 

and satisfy growing demand. Since it can be assumed that new retailers such as Campo and 

Valora intend to establish themselves in this market as well, additional competitors in the 

grocery retail industry will emerge. These concepts may also be attractive to other industries 

outside the retail sector, such as drugstores and the business-to-business sector (Rüschen et al., 

2021). In the COVID-19 and beyond world, the retail industry has to embrace and implement 

technologies that fulfil consumers’ needs and offer further benefits, while keeping the shoppers 

and employees safe. Therefore, unmanned retail stores are a suitable solution. Retailers must 

understand the need for new concepts, as multichannel solutions are threatening traditional 

stores (Lin and Bowman, 2022). Retailers who are now attempting to offer consumers 

convenience and efficiency through smart concepts are the winners. Of course, all those shop 

functionalities should be designed so that they can be operated intuitively but are also suitable 

for consumers with digital affinity (Lazaris et al., 2022). A high investment is necessary in order 

to establish this automation level in shopping. Only a few suppliers currently provide such 

solutions. The various concepts that have emerged in recent months demonstrate that no retailer 

has fully established itself. All current retailers plan to expand significantly in the near future. 

It remains to be seen which solution and which retailers will prevail (Rüschen et al., 2021). 

Finally, unmanned retail stores could become a differentiator and a smart way for traditional 

retailers to defend themselves against online ones.  

5.7  Limitations and further research 

This study’s results contribute to a growing body of academic literature on new store concepts; 

nevertheless, certain limitations require further examination. Due to this study’s exploratory 

nature, only broad generalisations can be made. Although our 203 respondents comprise a 

representative sample, the significance of the explanatory power is constrained. Further 

analyses (e.g., using structural equation modelling) might deliver more robust results, 

particularly in terms of detecting indirect effects. The authors recommend a replication in a 

real-need situation in a field setting. In this way, the findings can be confirmed and, in 

particular, the usage of unmanned retail stores can be tested. Thus, additional research activities 

are necessary to validate the extent to which these innovative concepts can meet consumers and 

satisfy their needs. The insights and the outcome provide important requirements for the 

concept design. Finally, this study was restricted to a German sample and conducted during the 

COVID-19 pandemic. Therefore, future researchers should study other countries to test the 
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validity of the presented results and explore cultural differences which might be important in 

the adoption of unmanned retail stores and replicate the study after the COVID-19 pandemic.   
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5.9  Appendix  

Table 7: Constructs and Items in German 

Constructs and Items Mean SD Skewness Kurtosis SE 

Innovation Affinity      

Ich informiere mich, über innovative 

Einkaufsmöglichkeiten, auch wenn ich nicht 

vor habe dort einzukaufen 2.916256 1.237965 -0.07557 -1.21261 0.086888 

Es macht mir Spaß, innovative 

Einkaufsmöglichkeiten auszuprobieren 3.610837 1.02989 -0.66242 -0.07073 0.072284 

Ich bin begeistert, wenn innovative 

Einkaufsmöglichkeiten geboten, werden 3.655172 1.02412 -0.57102 -0.2314 0.071879 

Es fällt mir leicht, mich bei innovativen 

Einkaufsmöglichkeiten zurecht zu finden 3.940887 0.78756 -0.74362 0.814966 0.055276 

Ich kenne mich im Bereich innovativer 

Einkaufsmöglichkeiten gut aus 2.990148 1.053002 -0.00582 -0.61275 0.073906 

Innovative Einkaufsmöglichkeiten 

ermöglichen mir einen höheren 

Lebensstandard 3.034483 1.064175 -0.1172 -0.54432 0.07469 

Innovative Einkaufsmöglichkeiten erleichtern 

mir den Alltag 3.581281 0.893898 -0.61617 0.543844 0.062739 

Online Affinity      

Ich kaufe allgemein eher im Internet ein 3.62069 1.094073 -0.40917 -0.8511 0.076789 

Ich habe viel Zeit zum Einkaufen im Internet 3.044335 0.986546 0.219753 -0.65419 0.069242 

Ich verbringe viel meiner freie Zeit mit 

Einkaufen im Internet 2.192118 0.968584 0.815 0.376248 0.067981 

Ich verbringe gerne Zeit mit Einkaufen im 

Internet 3.083744 1.142293 -0.28204 -0.86334 0.080173 

Einkaufen im Internet ist für mich ein Erlebnis 2.596059 0.987237 0.225057 -0.66182 0.06929 

Ich finde Einkaufen im Internet anregend 2.73399 1.066213 0.004377 -0.88585 0.074833 

Der Einkauf im Internet ist für mich eine Art 

„Stress abbauen“ 2.330049 1.059812 0.434725 -0.76802 0.074384 

Beim Einkauf im Internet macht es mir Spaß 

nach Rabatten zu suchen 3.315271 1.254344 -0.35185 -1.04148 0.088038 

Ich kaufe mit Freunden und Familie im 

Internet ein, um gemeinsam Zeit zu 

verbringen (Austausch via sozialen Medien, 

wie Whats App) 1.453202 0.752242 1.755489 2.654906 0.052797 
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Ich gehe im Internet einkaufen, um zu sehen, 

welche Produkte am Markt verfügbar sind 3.561576 1.151796 -1.01044 0.170656 0.08084 

Ich habe viel Zeit zum Einkaufen von 

Lebensmitteln im Internet 2.216749 1.095588 0.577897 -0.41017 0.076895 

Ich verbringe viel meiner freien Zeit mit 

Einkaufen von Lebensmitteln im Internet 1.35468 0.623242 1.779577 2.925583 0.043743 

Ich verbringe gerne Zeit mit Einkaufen von 

Lebensmitteln im Internet 1.512315 0.804441 1.436414 1.106449 0.056461 

Stationary Affinity 
     

Ich kaufe allgemein eher im klassischen 

Einzelhandel ein 3.044335 1.063808 0.182401 -1.09837 0.074665 

Ich habe viel Zeit zum Einkaufen im 

klassischen Einzelhandel 2.216749 0.934655 0.682893 0.109244 0.0656 

Ich verbringe viel meiner freien Zeit mit 

Einkaufen im klassischen Einzelhandel 2.044335 0.897193 0.732269 0.086971 0.062971 

Ich verbringe gerne Zeit mit Einkaufen im 

klassischen Einzelhandel 3.133005 1.137587 -0.2402 -0.81336 0.079843 

Einkaufen im Einzelhandel ist für mich ein 

Erlebnis 3.251232 1.117341 -0.4813 -0.55485 0.078422 

Ich finde Einkaufen im Einzelhandel anregend 3.152709 1.113077 -0.3657 -0.82282 0.078123 

Der Einkauf im Einzelhandel ist für mich eine 

Art „Stress abbauen“ 2.270936 1.177551 0.571093 -0.78284 0.082648 

Beim Einkauf im Einzelhandel macht es mir 

Spaß nach Rabatten zu suchen 2.699507 1.271683 0.21317 -1.15157 0.089255 

Ich gehe mit Freunden und Familie im 

Einzelhandel einkaufen, um gemeinsam Zeit 

zu verbringen 2.605911 1.2713 0.1592 -1.35258 0.089228 

Ich gehe im Einzelhandel einkaufen, um zu 

sehen, welche Produkte am Markt verfügbar 

sind 2.906404 1.268861 -0.20138 -1.28464 0.089057 

Ich kaufe Lebensmitteln eher im klassischen 

Einzelhandel ein 4.650246 0.614058 -2.30614 7.754873 0.043098 

Ich habe viel Zeit zum Einkaufen von 

Lebensmitteln im klassischen Einzelhandel 2.669951 0.99724 0.602044 -0.26397 0.069993 

Ich verbringe viel meiner freien Zeit mit 

Einkaufen von Lebensmitteln im klassischen 

Einzelhandel 2.334975 0.993099 0.71503 0.17455 0.069702 
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Ich verbringe gerne Zeit mit Einkaufen von 

Lebensmitteln im klassischen Einzelhandel 2.837438 1.133721 0.015186 -1.00037 0.079572 

Perceived Usefulness 
     

Der unbemannte Einkaufsladen ist sinnvoll für 

die Einkäufe, die ich tätig. 3.226601 1.047336 -0.20149 -0.58533 0.073509 

Das Einkaufen in einem unbemannte 

Einkaufsladen macht mein Leben einfacher. 3.231527 1.019897 -0.24825 -0.65826 0.071583 

Der E unbemannte Einkaufsladen ermöglicht 

es mir, bequem einzukaufen, wann immer ich 

will. 3.842365 0.864468 -0.88314 0.919439 0.060674 

Der unbemannte Einkaufsladen gibt mir die 

Flexibilität, meine Bestellungen abzuholen, 

wann ich möchte. 4.009852 0.783431 -1.00055 1.80934 0.054986 

Ich muss nicht warten, um bedient zu werden, 

wenn ich meine Bestellungen im 

unbemannten Einkaufsladen tätige. 3.704433 0.912688 -0.59324 0.066944 0.064058 

Perceived ease-of-use 
     

Es ist schwierig für mich, das tatsächliche 

Produkt über eine App oder einen Bildschirm 

zu finden. 2.394089 0.885731 0.17169 -0.50876 0.062166 

Es ist schwierig für mich, die Qualität der 

Produkte zu beurteilen. 3.635468 0.96735 -0.79153 0.204468 0.067895 

Es fällt mir schwer, die Qualität von ähnlichen 

Produkten über eine App oder einen 

Bildschirm zu vergleichen. 3.394089 1.054159 -0.68045 -0.28338 0.073987 

Produkte können von den tatsächlichen 

Spezifikationen abweichen. 3.551724 0.896105 -0.77066 0.677477 0.062894 

Produkte erfüllen möglicherweise nicht die 

Erwartungen. 3.650246 0.862208 -0.83579 0.686696 0.060515 

Distance 
     

Ich halte unbemannte Einkaufsläden für eine 

sinnvolle Ergänzung zum bisherigen Angebot 

des Lebensmitteleinzelhandels. 3.763547 0.961255 -0.84808 0.404806 0.067467 

Ich würde einen Umweg / Entfernung von 

max. 1 km in Kauf nehmen. 2.980296 1.218507 -0.09331 -0.99649 0.085522 

Ich würde einen Umweg / Entfernung von 

mehr als 1 km in Kauf nehmen. 2.546798 1.251347 0.339261 -1.02254 0.087827 
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Behavioural Intention to Use 
     

Ich habe vor in einem unbemannten 

Einkaufsladen einzukaufen. 3.08867 1.039811 -0.07115 -0.57513 0.07298 

Ich würde gerne einen unbemannten 

Einkaufsladen ausprobieren. 3.891626 1.052145 -1.07866 0.728966 0.073846 

Einen unbemannten Einkaufsladen bevorzuge 

ich gegenüber einem stationären 

Einzelhändler. 2.325123 0.996384 0.604669 0.211891 0.069932 

Local Products 
     

Ich finde es wichtig den regionalen 

Einzelhandel zu unterstützen 4.275862 0.766087 -0.96826 1.064705 0.053769 

Ich versuche bewusst den regionalen 

Einzelhandel zu unterstützen 3.940887 0.962903 -0.64416 -0.38433 0.067583 

Ich kaufe eher im regionalen Einzelhandel ein 3.669951 0.982235 -0.27413 -0.68413 0.068939 

Ich kaufe eher regionale Produkte ein 3.669951 0.987262 -0.47483 -0.31685 0.069292 
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Abstract: Existing innovation research widely assumes physical, in-person exchange. This in-

person exchange cannot be guaranteed during a global pandemic like COVID-19, where people 

must work remotely, and are limited to virtual collaboration. Through this research, we aimed 

to provide the first approach to virtual innovation, which we call Xtreme Design. It has two 

advantages over traditional innovation methods: teams can innovate in a virtual remote work 

environment, and it is fast and cost-efficient. Based on an exploratory action research with three 

companies conducted between March 2020 and April 2021, we present the model and its 

elements, as well as a set of practices designed to combine innovation methods with remote 

delivery. For practitioners, the paper provides evidence and insights about the use of Xtreme 

Design to support the implementation of virtual innovation processes. 

Keywords: Innovation, Case Study, Management Tool, Value, Retail, COVID-19, Material 

Handling, Design Thinking 

6.1  Introduction 

Companies need a strategic ability to renew themselves to ensure their long-term existence. 

Therefore, practitioners need to identify approaches aimed at allowing a company to adapt to 

changing conditions. The solution is for companies to develop an innovation orientation. 

Design thinking, as a method, process and mindset, has become firmly established in innovation 

communities as well as in many companies (Chasanidou et al., 2015; Freudenthaler-Mayrhofer 

https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Daniela+Freudenthaler-Mayrhofer%22&source=gbs_metadata_r&cad=7
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and Sposato, 2017). Companies can create a foundation for successful innovation by engaging 

with design thinking as a novel and unconventional approach. There is increasing evidence in 

the academic literature that design thinking based on a detailed research process and conducted 

as a method leads to a continuous renewal of business concepts and new product solutions 

(Borja de Mozota, 2003; Fraser, 2007; Geels, 2004). Creative collaboration is one of the 

essential components when establishing a space for dynamism and change. Suitable employees 

alone are not enough to encourage creative collaboration; general conditions must also support 

and, ideally, encourage innovation. Organizational flexibility, modern and creative working 

spaces, an alignment of culture and strategy and specific incentive systems are essential 

prerequisites for creating an internal environment that promotes innovation. However, the 

creation of these spaces alone is insufficient, as their proper organization is also necessary for 

targeted and effective innovation (Freundenthaler-Mayrhofer and Sposato, 2017). 

Outbreaks of pandemics such as COVID-19 have a multifaceted impact on the global economy 

and societies. The restrictions imposed by states, such as those discouraging the physical 

presence of employees at the offices, social distancing rules and travel restrictions, have had a 

significant impact on the global economy and thus on entire organizations and companies 

(Tagliaro and Migliore, 2021). To maintain competitiveness and achieve long-term profitability 

in this unique time, there is a growing need to explore innovative approaches to business 

thinking by applying innovative methods and tools, creating customers’ value and guiding 

organizations in developing new competencies and skills. Innovative results cannot be achieved 

if there is no overarching framework for action (Freudenthaler-Mayrhofer and Sposato, 2017). 

With the COVID-19 pandemic and the associated restrictions on personal interactions, 

companies see a need to create innovation in a virtual environment. To address this need, this 

paper presents an innovation approach for virtual teams. Relying on design thinking as an 

established method, we develop a new modular system approach and eliminate elements thereof 

that rely on personal interaction. To facilitate interactions, we propose new methods and tools 

and combinations thereof. The result is a new approach to effectively innovating in a socially 

distanced society that we call Xtreme Design. This approach responds to the current needs of 

companies responding to a global pandemic and allows remote employees to be virtually 

included in the process of innovation. The approach has been tested and validated and is suitable 

not only for the given examples but also for all application areas concerned with the 

development of innovative products and services. 

https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Teresa+Sposato%22&source=gbs_metadata_r&cad=7
https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Daniela+Freudenthaler-Mayrhofer%22&source=gbs_metadata_r&cad=7
https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Teresa+Sposato%22&source=gbs_metadata_r&cad=7
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This article is structured as follows: In Section 2 a literature review is presented. The review 

examines virtual innovation, current challenges associated with virtual setups for workshops 

and the principles of well-known innovation methods. Section 3 introduces the methodology 

used to develop the model and collect data, while Section 4 illustrates the Xtreme Design 

approach. Section 5, which presents two case studies applying Xtreme Design in the context of 

the COVID-19 pandemic, follows. In section 6, we summarise the major findings of our 

research and discuss (a) the expected and actual benefits of this approach, (b) the major 

obstacles identified in the corporate case studies and (c) the critical success factors. Finally, we 

present a summary of the key findings, which could prove beneficial for companies currently 

involved in innovation activities and working with design thinking methods, as well as for those 

considering the adoption of such methods. The paper concludes with an outlook on future 

research directions.  

6.2  Theoretical Background  

First, we explore the impact of, and challenges posed by the COVID-19 pandemic concerning 

working behaviour. Second, we consider innovation methods, identify design thinking as a key 

method and highlight related principles. Finally, we analyse these methods in terms of the 

changing needs concerning virtual innovation. 

6.2.1 The impact of COVID-19 on working behaviour 

Due to the COVID-19 pandemic, numerous restrictions and social distancing measures have 

been introduced, including those requiring nonessential office workers to work from home. 

People are now e-working with the use of seamless communication technologies such as 

Microsoft Teams, Slack and Zoom. Recent studies have discussed various topics related to e-

working, such as work-life balance, autonomy, productivity, and wellbeing (Avdiu and Nayyar, 

2020; Savić, 2020; Usher et al., 2020; Waizenegger et al., 2020; Zhang et al., 2020). 

Parents, especially those of young children who were unable to go to school or childcare and 

could not be left unsupervised, also faced additional challenges (Kramer and Kramer, 2020). 

These challenges affected parents’ ability to work from home undisturbed. Research on 

working from home and COVID-19 has mainly taken the form of editorial or commentary 

papers and empirical studies (Waizenegger et al., 2020). A special issue has been published by 

the journal Human Relations focussing on virtual working which consisted of a variety of 

articles on working from home (Unsworth, 2020). This special issue has the intention to support 

readers to provide insights and directions on how to work from home in pandemic times 

(Unsworth, 2020). It should be noted that many of the articles were written before the pandemic, 
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so certain challenges are not fully covered. In addition, recent studies have presented their 

findings and presented them in a pandemic context (Unsworth, 2020). The COVID-19 

pandemic and its lockdowns represent a unique setting. These circumstances – restricted 

mobility and working from home measures were enforced for everybody – cannot be described 

with previous literature focused on working from home (Tagliaro and Migliore, 2021). Working 

in a remote mode during the COVID-19 pandemic poses challenges in terms of communication, 

technical infrastructure, personal wellbeing, as well as home space negotiation. Research has 

also shown that virtual meetings have a significant impact on people’s levels of fatigue 

(Waizenegger et al., 2020). Moreover, feelings of alienation, isolation, and job dissatisfaction 

due to physical distancing measures are additional results of these conditions (Zhang et al., 

2020; Usher et al., 2020).  

Research has proven that the COVID-19 pandemic led to changes in many working 

environments, which needs to be considered when planning workshops. The above-mentioned 

childcare and personal mood factors may discourage workshop stakeholders from wanting to 

participate in full-day workshops. Aristovnik et al. (2020) acknowledge that the success of the 

new work-from-home environment is not solely dependent on technology, as other challenges 

include a lack of motivation and the need for improved self-discipline. Physical teams have 

transformed into virtual teams in a short time. However, the abovementioned factors pose a 

challenge, and previously planned face-to-face multi-day formats could not be completely 

transferred to an online format. The requirements for workshops and related teamwork have 

changed, and this should be taken into consideration when attempting to achieve successful 

results. 

6.2.2 Principles of design thinking and the impact of COVID-19  

The development of new products and services is extremely important for the future growth 

and success of all firms. Increasing competition in markets related to globalization and 

digitalization has led to several changes in how business is conducted (Hervé et al., 2020; 

Wohlfeil et al., 2015). Constantly changing business requirements, intensifying competition 

and shortened product life cycles drive firms to invest more systematically in strategic 

innovation processes, methodologies, and management (Hervé et al., 2020; Morua et al., 2015; 

Wohlfeil et al., 2015). Innovation has traditionally been a force for product development and 

enhancement and a source of competitive advantage. Value can be created in different ways 

based on a company’s value chain (Kumar and Rajeev, 2016).  
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In the pre-COVID-19 world, innovation in companies was based on so-called design thinking 

methods, which generate potential solutions to a problem by providing better services and 

products, as well as increased productivity, and operational and process-related improvements 

(Gruber et al., 2015). Through human-centred design, design thinking aims to capture what 

consumers want and what is technically possible and viable for businesses and convert this 

information into both benefits for consumers and business value (Brown, 2008). The first design 

thinking process has been presented by Nobel Prize laureate Simon (1969) in his text “The 

Sciences of the Artificial” and introduces seven major stages. This model is the foundation and 

inspiration for the well-known design thinking process models. In contrast to disordered 

creative solution-finding, modern design thinking combines creative design methods with a 

structured approach. We analysed several approaches based on design thinking and determined 

that they have several principles in common (Brown, 2008; d.school, 2010; Knapp et al., 2016; 

Platter et al., 2009; Schallmo, 2020). Below, we list these common principles and outline the 

impact of COVID-19 on each: 

• The first principle is the creative environment. The design thinking process takes place in 

a creative environment characterized by an imaginative division of labour and arrangement. 

Rooms can be redesigned as workshops to support creative work and collaboration 

(Schallmo et al., 2020). Additionally, materials that can be used in the design thinking 

process are also relevant. Establishing a creative environment is one of the most challenging 

factors associated with working from home, as prototype design and face-to-face team flow 

(Ghani et al., 1991) have to be translated into a virtual environment.  

• The second principle is the use of interdisciplinary teams. Team members have to practice 

new ways of working together and learn new forms of collaboration to get to know each 

other. Every member of the team is called a design thinker (Plattner et al., 2009). The focus 

is not only on individuals’ creative moods but also on interdisciplinary teams’ creative 

capabilities (d.school, 2010; Plattner et al., 2009; Schallmo et al., 2020; Schallmo 2020). 

Special attention must also be paid to creating or maintaining motivation. The goals of the 

whole team must be comprehensible and important to the individual team members, and 

everyone should have a specific role in an interdisciplinary team. To remain motivated, each 

team member must make a subjectively meaningful contribution, have the self-confidence 

to make that contribution and be convinced that the other team members and the embedding 

organization (e.g., the team leadership) will also make their respective contributions. These 

factors should be considered when employees are working from home offices. Additionally, 
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the application of appropriate tools (e.g., creativity techniques) and appropriate 

communication create a positive mood and can thus motivate the participants (Schallmo et 

al., 2020). 

• The third principle is based on meeting human needs and developing solutions and ideas 

with a user-oriented focus. Within design thinking, people are the source of inspiration for 

new ideas. In a design thinking workshop, participants develop a narrative from the user’s 

perspective. This story is based on a clear understanding of the user’s roles, responsibilities, 

and goals. Once the needs have been identified, the next step is to determine which solutions 

are technically feasible. Subsequently, the participants in the workshop must determine 

which solutions are economically viable. A fundamental orientation towards people and 

their needs has several advantages, including lower failure rates for new products and 

services and a reduced need for expensive marketing (Brown 2008; d.school, 2010; Plattner 

et al., 2009; Schallmo et al., 2020; Weinberg, 2012). Therefore, establishing a consensus is 

a critical activity that relies on personal interaction and needs to be approached carefully in 

a fully virtual method. In addition, preparing suitable reading material, providing 

appropriate information (e.g., customer feedback) and ensuring customer involvement in 

the workshop are conducive to supporting a customer-centric orientation. 

• The final principle is the deployment of an iterative approach. Due to interdisciplinary 

teams being composed of participants with different cultures, backgrounds and experiences, 

it is required to establish a process that combines analytics with intuition in an approach 

that the entire team is able to understand. In this context, an iterative approach enables 

improvements to solutions over time. A typical day of working from a home office involves 

different tasks that employees can work on using suitable tools to obtain the best possible 

outcome, and personal interaction between participants is often required.  

Design thinking is a process that aims to break silos, encourage exchange, and enable people to 

be creative. The physical presence of people increases customer satisfaction and acceptance of 

new solutions and minimizes the likelihood of inappropriate developments (Dervick and 

Miozzo, 2004; Freudenthaler-Mayrhofer and Sposato, 2017). Except for the first, the principles 

presented above have not changed during the COVID-19 pandemic. Due to certain restrictions 

that apply to home offices, additional challenges have to be considered when attempting to 

promote innovation in a virtual environment. There is limited literature on virtual innovation 

and collaboration. While there are many guides on how to use tools or templates, these are all 

based on a one-to-one translation of the analogue working environment into the digital (Meelen 

et al., 2019; Rubinger et al., 2020; Schallmo et al., 2020).  

https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Daniela+Freudenthaler-Mayrhofer%22&source=gbs_metadata_r&cad=7
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We have identified a lack of literature on approaches for virtual innovation. New frameworks 

and concepts that take established principles and the challenges associated with COVID-19 into 

account are required to maintain innovation in companies.  

6.3  Methodology 

Our research aims to describe an approach with roles, activities and tools that provides relevant 

results in terms of promoting innovation based on design thinking. Therefore, we provide an 

overview of the methodology we used, namely exploratory action research. Subsequently, we 

outline the approach and the collected data. 

6.3.1 Research design 

In our research, we conducted a literature review to gain insights into the challenges in terms 

of working behaviour and design thinking associated with the COVID-19 pandemic. In 

addition, we applied an explorative action research methodology, which is a successful and 

proven method for the development of novel approaches (Shani and Pasmore, 1985; Weyrauch 

et al., 2021). We used processes and business tools that are intended to solve real-world 

organizational problems to identify a new approach suited to the changed surroundings caused 

by the COVID-19 pandemic (Bogers and Horst, 2014; Gill et al., 2010; Lüscher and Lewis, 

2008). The main goals of explorative action research are to gain theoretical knowledge while 

solving practical problems, whereas a qualitative approach facilitates the understanding of 

complex phenomena (Eden and Huxham, 1996; Gill et al., 2010; Rapoport, 1970; Susman and 

Evered, 1978). Bradbury (2015, p.1) states that “Action research is a democratic and 

participative orientation to knowledge creation. It brings together action and reflection, theory, 

and practice, in the pursuit of practical solutions to issues of pressing concern”. The concept of 

action research consists of several stages that form an action research cycle, which is repeated 

iteratively until a predetermined goal is achieved (Gill et al., 2010). For this research, we relied 

on a widely used cycle developed by Gill et al. (2010) and Coghlan and Brannick (2014) 

consisting of four steps: (i) diagnosis, (ii) action planning, (iii) action-taking, and (iv) 

evaluation. 

6.3.2 Data collection  

From May 2020 to April 2021, we engaged in the validation and refinement of our framework 

according to the exploratory approach by conducting four workshops in three companies. Of 

these companies, one operates in the material handling industry (one workshop), one is in the 

retail sector (two workshops), and one is an original equipment (one workshop). We decided to 
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establish a pragmatic approach that not only follows the principles of design thinking but also 

takes into consideration certain requirements that known design thinking methods do not fulfil: 

• No physical interaction necessary: Physical interaction cannot be meaningfully 

implemented when using a computer.  

• No movement dynamics necessary: For example, changing location within a room is not 

meaningfully realisable when using a computer.  

• Required materials must be suitable for online communication: If online tools are used, they 

should be accessible to all (i.e., no purchase options are required).  

• The process should be efficient and effective: The process should be completed within one 

day.  

Primary data were captured from four Xtreme Design workshops in the form of online meetings 

using Microsoft Teams as a platform. In addition, the heads of the innovation departments of 

the participating companies were involved as experts. We also used secondary data, such as 

market studies and research articles. Wherever possible, we applied triangulation to increase 

validity, typically in one of three ways (Weyrauch et al., 2020): First, during all virtual 

workshops and expert talks, we took constant notes, which formed the foundation for our own 

critical analysis and reflection. Second, we conducted interviews with internal and external 

stakeholders to capture their views and opinions, which we subsequently analysed and fed back 

into the action research cycles, which resulted in adjustments to the Xtreme Design approach. 

The participants could question and challenge activities and processes and could contribute 

their own views, as we informed them that this method is a new approach. Third, throughout 

the research process, we relied on the critical assessments of impartial experts, such as 

methodological experts from universities. In discussions with the participants and various 

stakeholders between March 2020 and April 2021, we adjusted the process several times as part 

of the planning stage of action research. The result is a new systematic approach for adapting 

to a changing working environment, which we have named Xtreme Design. This approach is 

presented in the next section. 

6.4  Results  

The process model for the Xtreme Design method consists of a preparation phase and five 

implementation stages. The stages are named in reference to the Google Design Sprint, which 

is a proven design thinking method (Roto et al., 2021). Like design thinking, the Xtreme Design 

method focuses on the development of problem-oriented solutions but is applied in a completely 

virtual environment using seamless technology (e.g., Microsoft Teams, Zoom and Slack). 
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When conducted in a corporate environment, the stages can be combined in the form of a day-

long workshop. An inherent element of the Xtreme Design approach is high customer value 

despite the reduction in the number of resources required and the costs involved. Based on the 

iterative principle (fail fast and learn quickly), Xtreme Design can loop back, meaning that 

repetitions are permitted in all stages. We explain how this is achieved and which resources are 

needed in the Xtreme Design process below.   

Design thinking methods require different roles and interdisciplinary collaboration 

(Freundenthaler-Mayrhofer and Sposato, 2017; Kearney, 2013). The Xtreme Design method 

defines four roles within a workshop team, which are explained in Table 1.  

 

Organizers 

Individuals in this role are responsible for all activities and the moderation 

and documentation of the overall Xtreme Design process. Clear 

communication and role understanding are required. Furthermore, the aim of 

individuals in this role should be to obtain worthwhile results. 

 

Designer 

Individuals in this role are responsible for determining the value of the 

hypothesis formulated in stage 1 and for ideating and prototyping in stages 2 

and 4, respectively. All persons who contribute to the Xtreme Design 

workshop, excluding the tester, are allowed to actively participate as 

designers, regardless of whether they are associated with any other role. 

 

Decision-

maker  

A decision-maker is an individual who decides which idea to pursue based 

on the outcome of stage 2 (two individuals can serve as decision-makers. The 

decision-maker can contribute in all stages and may decide to continue with 

an idea suggested during stage 2. 

 

Tester  

The role of a tester can be allocated to a customer or a company-internal 

competence. It is important that the person has a deep understanding of the 

final user and can empathize with the role of the user or customer. The tester 

can be associated with stage 5 alone or serve as a source of knowledge in 

stage 1. 

Table 1: Key roles in Xtreme Design 

A workshop team should consist of a diverse group of active participants to support 

interdisciplinary collaboration. This diversity and interdisciplinary can be reflected in a variety 

of aspects, such as expertise, culture, or gender, and can generally be defined with reference to 

any characteristic that serves to distinguish people (Schallmo et al., 2020). The preparation and 

the five implementation stages of Xtreme Design, as well as their objectives, activities, and 

results, are detailed below and illustrated in Figure 1. 
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Figure 1: The Xtreme Design method with an exemplary allocation of time to each stage 

Preparation phase   

The fundamental phase of Xtreme Design is the preparation stage. This phase represents the 

initial foundation that is established for meetings in a virtual environment. The preparation 

involved is similar to that required for face-to-face meetings and consists of defining 

participants and organizing the infrastructure and material. Already at the beginning of the 

planning and registration process, the recommendations for software, hardware and 

connectivity should be determined for the attendees. In addition, online whiteboard tools and 

group activation games should be prepared beforehand. To support an ongoing creative mood, 

it is helpful to prepare visual content for the sketching of ideas and prototypes (e.g., designs of 

competing products, mood boards, or videos depicting competitors’ concepts). By the end of 

the preparation stage, the organizers should have created a detailed agenda and a corresponding 

slide deck to guide the participants through all five of the implementation stages of Xtreme 

Design. Moreover, this new stage, which, in previous design thinking methods, is not 

considered relevant to supporting the personal interaction required to reach a consensus on the 

solution to a problem, takes place in a virtual environment. The organizers prepare a hypothesis 

that will serve as the foundation for the first stage. To create a useful hypothesis, the preparation 

stage should involve thorough research. The following activities should be conducted during 

the preparation stage to formulate a hypothesis:  
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• Analyse target market, competitors, and customer data   

• Perform technology research 

• Investigate trend reports 

• Collect customer opinions 

• Consolidate company-internal knowledge 

Interviews could provide a helpful overview for formulating a hypothesis. Therefore, 

interviewing (i) internal stakeholders, (ii) customers or/and (iii) experts on the topic under 

investigation is recommended. Based on the results of those interviews and the research, the 

organizers should collect data from customer projects and determine the need for increased 

flexibility and scalability. They must also create an active knowledge base and provide an 

overview to inform discussions of the hypothesis. Complex knowledge is usually presented as 

multimedia content, which must be visualised and made accessible in a suitable form for rapid 

knowledge sharing. Besides the formulation of the hypothesis, a decision-maker has to be 

identified and briefed about their role in Xtreme Design. The decision-maker should have the 

ability to evaluate possible ideas in a business context, meaning that an individual such as the 

head of R&D or the managing director would be suitable. 

The time needed for the preparation phase cannot be specified and varied between four hours 

and two days in our case. We emphasise that organizers should devote their full attention to this 

preparation phase, as it is the foundation of the subsequent workshop. 

In summary, the following activities should be completed by the end of the preparation phase:  

• All participants and stakeholders should have been invited and agreed to participate  

• An agenda and all relevant contents should have been prepared  

• A hypothesis should have been formulated and relevant information gathered 

• All required technical tools should have been made available to all participants 

Stage 1: Understanding  

In the first stage, the workshop team aims to understand the problem and reach a consensus. As 

a starting point, presenting a brief overview of the goals and agenda could help to motivate the 

participants before they are presented with the hypothesis. The organizers should then present 

the research results and compressed internal customer data from the preparation phase; it is 

recommended to use live interviews with customers or impulse lectures to make this session as 

engaging as possible. Since the second principle within design thinking concerns the use of 
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interdisciplinary teams, it is good practice to invite people from different departments, such as 

marketing, to participate in this stage to clarify and address questions. At least 30 minutes and 

up to 1.5 hours should be scheduled for this stage. 

In general, there are three possible scenarios at the end of Stage 1:  

• The hypothesis is verified by the participants: continue to Stage 2;  

• The hypothesis is falsified by the participants: redo Stage 1 or adapt the hypothesis; or 

• The hypothesis cannot be validated: adapt or change the hypothesis.  

Stage 1 is complete when all participants agree on a hypothesis, and the next stage can begin. 

Stage 2: Sketching 

In the second stage, participants assume the role of designers and engage in sketching ideas. 

The role of the designers is to generate ideas and solutions based on the validated hypothesis. 

Solution-finding is based on both divergent and convergent thinking focused on finding an 

answer to a question, identifying new possibilities, and opening new pathways to exploring a 

problem. Before finding solutions and generating new ideas, the organizers should support the 

workshop team in switching from analysis mode in the first stage (understanding) to creative 

mode in the second stage (sketching) in a very short time. In this context, draw and guess games 

such as those found on drawasaurus.org are useful in helping participants to transition to a 

creative mood quickly. Other online games can serve to allow the participants to warm up their 

creativity; for example, Random Wheel Picker can be used to learn more about the workshop 

team, Tscheck-in can be used for gathering an emotional start, Mood Meter can be used to 

engage the participants’ emotions and Miro can be used to create games that allow participants 

to get to know each other. To provide a helpful overview of the findings regarding the 

hypothesis, which can subsequently serve as a foundation for supporting the creative process, 

the preparation of visual content to be displayed on a whiteboard as an inspiration for the 

sketching process can be helpful (Freundenthaler-Mayrhofer and Sposato, 2017).  

Next, each designer spends 20 to 60 minutes individually sketching with no team contact. This 

activity was adapted from the Google Design Sprint and is intended to reduce personal 

interaction while still allowing for useful results when generating ideas. To achieve these 

outcomes in a virtual setup, all participants are muted to allow them to focus on their sketching. 

The main requirement is a proper online tool for drawing. To focuse and develop a kind of 

constructive culture of disruption is required. Therefore, the participants' cameras remain on 

simply to make it as difficult as possible to go off-screen. At the end of this session, the 



166 

 

members of the workshop team have five minutes to send their sketches to the organizers. To 

maintain a uniform format and better validate the ideas that emerge from the sketching process, 

the following requirements are recommended: Each idea should appear on a PowerPoint or 

virtual whiteboard slide and should be described visually only (i.e., no text is required). In 

addition, each idea should be given a self-explanatory name to avoid unnecessary questions. 

An exemplary template of a sketch is presented in Figure 2. 

 

Figure 2: The sketching template 

By the end of this stage, each participant will have filled out an idea template and sent it to the 

organizers; these templates serve as the outcome. 

Stage 3: Deciding  

At this process stage, the common methods rely on the workshop team reaching a consensus on 

which ideas are worth exploring further. The decision-maker also has to join in at this stage and 

needs to understand and evaluate all ideas according to predefined relevant criteria to decide on 

the most promising idea. Each participant has 3 to 5 minutes to pitch their idea. Evaluation 

criteria can be defined in advance and communicated to the decision-maker so that they have 

enough time to review them while the workshop team takes a break from the sketching in stage 

2. The criteria should ideally cover the three aspects of design thinking: (i) assessments of the 

viability of an idea should take into account the business perspective, (ii) evaluations of the 

desirability of an idea should reflect and (iii) evaluation of the feasibility of an idea should take 

the technology perspective into account (Chasanidou et al., 2015). Innovation increases when 

these three overlapping domains are considered.  
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The decision-maker decides which idea should be further pursued in the next stage. A total of 

30 minutes is reserved for the decision-making process, after which the decision-maker will 

disclose the outcome to the workshop team.  

Stage 4: Prototyping 

In stage 4, the participants transform the idea into a visible solution or prototype which will 

serve to rapidly implement the idea and thus determine its optimisation potential. This stage is 

mainly focused on transforming ideas from thoughts into tangible models. Prototypes allow 

others to experience and experiment with an idea. Different kinds of prototypes may be 

considered depending on the purpose and the focus of the task and the project phase (Schallmo 

et al., 2020). The focus of the prototyping activity may include a range of aspects, including 

functionality, integration, assembly and appearance (Freudenthaler-Mayrhofer and Sposato, 

2017). Therefore, ideas can be further tested, which allows the participants to learn from 

mistakes and experiment with different versions of a solution. In a virtual setup, this can be the 

most difficult stage, as it requires a high degree of collaboration, discussion, and online 

whiteboard skills.  

It is recommended that the number of workshop team members working in this stage be limited 

to a maximum of four to achieve quick and sustainable results; we call them groups (Schallmo, 

2020). A helpful feature provided by Microsoft Teams, breakout rooms, which allow 

participants to split into groups for discussion and collaboration. There are several online 

whiteboard tools available that allow collaborative sketching (e.g., Mural and Miro). Within 45 

to 90 minutes, the workshop team should have delivered a basic prototype in any format to help 

the tester evaluate the idea as a possible solution. At this point, only the decision-maker and the 

designer who contributed the proposal will know about the intention behind and impact of the 

idea. The decision-maker and designer should answer the participants’ questions before the 

workshop team starts. The prototype allows for the development of a solution space in which 

relevant insights can be obtained and the end solution can be developed (Durão et al., 2018). 

Examples of convergent prototyping are the “funky prototype”, which provides a clear 

indication of the functions to be developed, albeit in a non-conventional way, or the “part X 

prototype”, which focuses on a discrete component within the overall solution concept (e.g., 

the features of an application) and builds it up to full functionality for incorporation into the 

final prototype (Durão et al., 2018). Possible subjects for prototyping can include drawings, 

roleplaying activities, cardboard or even a 3D design.  

https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Daniela+Freudenthaler-Mayrhofer%22&source=gbs_metadata_r&cad=7
https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Teresa+Sposato%22&source=gbs_metadata_r&cad=7
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By the end of this stage, each group will have developed a prototype, which will serve as the 

outcome. 

Stage 5: Testing and feedback 

As the participants refine prototypes to find solutions, the proposal needs to be tested with end-

users to obtain relevant feedback (Durão et al., 2018). Therefore, the final stage comprises 

testing and evaluation. The inclusion of testers such as internal stakeholders or customers in 

testing the created prototypes is recommended. Their feedback will contribute to the successful 

further development of the prototypes. All groups will present their developed prototypes to the 

testers. A maximum length of 20 minutes per group is recommended. To inspire the groups, 

their presentations should take place in a plenary session. It is important that the testers evaluate 

the prototypes according to the defined criteria regarding feasibility and business potential and 

based on a deep understanding of the end-user. In general, at least two and up to four testers 

with different roles are recommended to obtain different opinions and perspectives.  

Finally, the testers will make a recommendation as to which prototype should be followed up 

or returned to an earlier stage of Xtreme Design. The next steps with regard to the prototypes 

can be defined directly or in a separate feedback session.  

6.5  Cases for the application of Xtreme design 

The case studies include one company operating in the material handling industry and one 

original equipment manufacturer.  

6.5.1 Case 1: Material handling industry  

The first case is a multinational company operating in the material handling industry. The 

company sells forklifts and automated warehouse solutions on a global basis. It is a large 

multinational corporation that, in 2019, had 34,000 employees and a revenue of €8.8 billion. 

The company operates in a rapidly changing environment, meaning that it relies on constant 

innovation to remain competitive. The company had planned workshops scheduled for early 

2020 to investigate the possibility of implementing an innovation project to increase the 

flexibility and scalability of a highly dynamic automated warehouse system. The company 

planned a first design sprint including customers and internal experts. During the coordination 

of the 12 participants’ calendars for a 5-day design sprint, the COVID-19 pandemic emerged. 

Given the resulting inability to gather large groups of people, the company had two options 

concerning the implementation of the workshop: (1) wait until large group gatherings were once 

again allowed or (2) modify the methodology and transition the workshops to an online basis. 
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Due to the high priority of the investigation for the company and the uncertainty at the time, 

the innovation team opted to explore the second option. However, given other work obligations 

and childcare responsibilities, the participants expressed their concern about being able to 

participate (even virtually) in the entirety of the planned 5-day workshop. Xtreme Design was 

tested with a group of 12 participants from the R&D, engineering, concepting, sales and 

innovation departments in a workshop held in May 2020 in a virtual Microsoft Teams 

environment.  

In the preparation phase, the organizers interviewed internal experts from the sales and 

marketing department and conducted desk research to obtain an impression of the demand for 

innovations. Based on the results of those interviews and the research, the organizers collected 

data from customer projects and examined the need for increased flexibility and scalability. In 

a third step, the organizers interviewed customers telephonically. Finally, the following 

hypothesis was formulated: Our customers are looking for more flexible and scalable high-

dynamic solutions for highly automated warehouses. After sharing the hypothesis, the 

organizers presented the research results and the compressed internal customer data from the 

preparation phase. An internal marketing specialist gave a 10-minute presentation concerning 

the needs that could be observed in the market and different customer segments. In addition, 

the members of the workshop team interviewed a customer telephonically. Finally, concepts of 

competitors and company-internal ideas from the last two years in that field of application were 

presented. After an animated discussion within the workshop team, it was decided that the 

hypothesis could be verified and used for the next stage of Xtreme Design. To promote a 

creative mood, the workshop team played the Random Wheel Picker game. Thereafter, the 

sketching stage, which involved filling out a template (Figure 2) on a digital whiteboard was 

completed, resulting in several different ideas and suggestions. The deciding stage (stage 3) 

already indicated the effectiveness of Xtreme Design. The decision-maker suggested filing a 

patent for the selected idea as soon as possible to secure a competitive edge for the corporation. 

During the prototyping (stage 4), the organizers decided to attempt to identify solutions for five 

key problems associated with the rather complex idea that had been proposed to present and 

judge the technical feasibility of the prototypes. Therefore, it became necessary to also validate 

the prototypes from a technical perspective. The organizers decided to ask the decision-maker, 

who was very experienced in developing technical solutions, to spontaneously expand his role. 

He thus skipped stage 4 and acted as an additional assessor in stage 5. For the prototyping, the 

workshop team was split in half, with each group working in its own virtual break-out room. 
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The personal interaction required for presenting results in this stage is challenging to achieve 

in a virtual context. Nominating one person in each group to draw prototypes using an online 

whiteboard tool, a PowerPoint slide or even 3D-rendering software is very useful in this stage. 

By the end of stage 4, two different concepts had been drafted and were ready to be presented 

in stage 5. In the corporate case, two experts validated the two groups’ prototypes from a 

technical and business perspective. The decision-maker evaluated the technical feasibility of 

the prototypes, whereas the company’s regional CEO evaluated their business potential. 

Finally, the most promising prototype was chosen based on its technical feasibility and business 

potential. A patent was filed for the selected idea. Moreover, another, more radical idea was 

selected for a detailed assessment and feasibility study following the workshop. Within only 

six hours of working with Xtreme Design, it became clear to both the organizers and the 

workshop team that this approach is a powerful tool for fast and efficient innovation. 

6.5.2 Case 2: Original equipment manufacturer 

The second case is an original equipment manufacturer based in Germany. The company has a 

strategy team that focuses on innovation and business creation. New objectives (e.g., business 

opportunities) are set on a thrice-monthly basis. The team works from home. The organizer was 

searching for an efficient method with clear goals and outcomes and finally decided to test 

Xtreme Design. The organizer communicated with the team members via email to set a time 

and present an agenda. All eight participants were impressed by the transparency of the 

workshop agenda and indicated that they were excited about this new approach. The 

participants were of different backgrounds, meaning that different types of expertise were 

available and that an interdisciplinary team could be formed.  

In the first phase, the organizer presented a hypothesis, which the participants discussed in 

detail. The organizer prepared material (e.g., articles and videos) on competitors and presented 

customer feedback in order to make the group aware of the need to innovate the company’s 

products. After 45 minutes, the workshop team approved the hypothesis. A short creativity 

exercise enabled each participant to switch into a creative mindset. The participants found the 

toolkit used for this approach surprising, as they had not previously used virtual creativity 

games. They were, thus, surprised by how easy it was to switch to a creative atmosphere. In 

total, the sketching stage lasted 20 minutes. In the decision phase, two colleagues from the R&D 

department were invited to take on the role of deciders. Each participant had exactly five 

minutes in which to present their idea, followed by five minutes for a Q&A session. Thereafter, 

a 10-minute break was taken to allow the participants to, for example, stand up or have a drink. 
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The decision-makers made their decision during this break. In this case, three ideas were 

selected, but one was identified as particularly important. The other two ideas were added to 

the team’s backlog. The decision-makers were already very impressed by the results, as very 

different ideas and suggestions had been contributed in a short period of time. In total, three 

virtual groups were created for prototyping the idea. With the help of break-out rooms, which 

are a feature of Microsoft Teams, the teams were able to work undisturbed. A digital whiteboard 

was used for prototyping, as it was easily accessible for everyone. After 45 minutes, everyone 

had returned to the plenary room, and the two internal colleagues from different departments 

and the deciders had been invited to the final stage. Three presentations of 10 minutes were 

scheduled, with each being followed by a 10-minute Q&A session. Based on six criteria 

(innovation impact, potential, scalability, expenditure, and ability to attract the interest of 

existing and new customers) defined by the head of innovation, the evaluators voted on the best 

pitch. The prototype that earned the highest rating was then developed further by the strategy 

team.  

In total, the workshop lasted 5 hours and went through all stages, resulting in a prototype that 

was presented to the management board and approved. Two other ideas were added to the 

team’s backlog. The organizer and the entire team considered this method to be an efficient and 

intelligent way of working during the COVID-19 pandemic. The participants’ feedback was 

positive. The workshop group was surprised by the outcome, the transparency and the brief, 

time-boxed and efficient stages. 

6.6  Discussion 

During the first implementation of the Xtreme Design approach, we were able to observe how 

significantly this method changed the perspectives of employees and managers participating in 

the development of problem solutions. This was also confirmed by the interviews we held with 

the participants after the workshop. In the presented case studies, we observed different 

outcomes. Based on our observations regarding this new approach, the described cases, and the 

action research cycles, we identify the following differences between traditional design 

thinking and the Xtreme Design approach, which can be considered success factors. 

Purely virtual environment  

Working in a virtual environment is characterized by high levels of initial resistance and 

perceived risk (Heidenreich and Spieth, 2013; McKnight et al., 2002). The literature has 

emphasized the importance of initial trust in creating the willingness to use technology 
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(McKnight et al., 2002). Due to COVID-19-related restrictions, most employees have had to 

work in a home office environment for an extended period. As a result, there has been a greater 

acceptance of new ways of working, including virtual working. The workshop teams were 

stimulated and motivated to apply the method in a completely virtual working environment 

because (i) a compact and time-boxed workshop format with several tools and methods had 

been prepared, (ii) the agendas and goals were clear, and instructions were provided and (iii) 

the tools used had been tested in advance and were carefully selected according to each 

company’s security restrictions and therefore worked without any difficulties. Essential tasks 

such as briefing the workshop participants and testing the digital infrastructure were identified 

as part of the preparation phase. 

Working in a virtual environment due to the COVID-19 pandemic can be challenging, 

especially for digital immigrants (Beaunoyer et al., 2020), and often leads to a defensive 

working attitude. Therefore, we suggest providing participants with a training session on the 

planned tools. In the company cases, it was exciting to observe how the participants adopted 

the Xtreme Design approach. Some building blocks were used for team meetings (e.g., virtual 

games). The Xtreme Design method, thus, stimulates virtual team collaboration, even in a 

global context, and promotes efficient and goal-oriented innovation. Despite the complications 

associated with digital collaboration, interdisciplinary exchange and cooperation were possible 

and proved successful. A test was also carried out in a hybrid environment where one part of 

the group was on site in a meeting room and the other part participated virtually. However, the 

organisation of rooms and the hygiene guidelines were considered extremely time-consuming. 

Additional challenges such as technical errors complicated the workshop. Particularly in hybrid 

meetings, there is a perception of communicative (barriers between on- and off-site 

participants) and technical–methodological asymmetry (Becerra et al., 2021); we thus 

recommend completely switching to a virtual environment or using a design thinking method 

in a normal face-to-face setting. 

Low expenditure of time, simplicity, and efficiency   

Xtreme Design was shown to produce innovative results in combination with a low time 

investment of approximately five to six hours per workshop participant. In one case, the result 

of the Xtreme Design workshop was a new product solution for which the company submitted 

a patent application to the German Patent and Trademark Office. Another case yielded a new 

business idea that is currently under development and will likely provide new business 

opportunities. The workshop teams perceived the simplicity, time efficiency and quality of the 

results of Xtreme Design as significant advantages. The participants reported that they 
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considered the method as being very effective in creating worthwhile solutions in a very short 

time. Even colleagues from other departments who were not initially involved easily understood 

the process and could get involved immediately. In contrast, other approaches require at least 

some methodological background knowledge or training. Moreover, Ringelman (1913) states 

that a group of people will have a lower collective physical performance than the sum of each 

individual performance. Therefore, it was important that participants could work independently 

during early ideation (stage 2), and we, thus, decided to implement individual sketching. In the 

company cases, we could confirm Ringelman’s theory (Ringelman, 1913). Xtreme Design 

could be valuable for companies driven by efficiency. The method requires high concentration 

and focused individual work from participants; such concentration is easier to maintain during 

a short workshop. Because this method is very efficient and focused, participants are able to 

remain fully motivated until the end of the day and deliver results. Additionally, the use of 

different methodologies and the freedom offered in the individual phases prevent the 

participants from becoming bored or fatigued. 

Introduction of the preparation phase 

Previous design thinking methods do not take the preparation phase into account or do not 

describe its role in detail. As the Xtreme Design method is significantly time-constrained, 

intensive preparation is mandatory. The preparation phase is a component of the method and 

directly supports the first stage and sets the basis for the success of the entire process. Due to 

the time-constrained stages, the participants must be supported in changing their working 

modes quickly. The shift from an analytical mode in stage 1 to a creative sketching mode in 

stage 2 needs to be prepared in advance by selecting online activation games and templates for 

generating ideas. As a result of the use of such games and templates, in the case studies, the 

designers created many potential solutions that could be used in the downstream stages. 

Moreover, the preparation phase helps the participants to understand their roles by contributing 

the agenda of the workshop.  

After completing all five implementation stages, there are multiple options how to proceed 

further. The first is to start the second loop of Xtreme Design to further develop the idea or 

prototype that emerged from the first workshop. Second, a product based on the prototype can 

be developed. Another option is to refine the prototype in collaboration with experts. The 

Xtreme Design method has the goal of creating new ideas for products as well as services based 

on a hypothesis in the shortest possible time in a virtual environment and can be used in both 

business-to-business (B2B) and business-to-consumer markets. Prototypes for ideas are created 
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based on the needs of a typical user. The process model is generic and can be adapted to the 

individual requirements of companies. To understand end customers, it is in many development 

processes for B2B markets common to explore the entire value chain. Likewise, corresponding 

priorities can be set in the individual stages. As mentioned previously, the stages in the 

principles of design thinking are not linear but iterative. In general, the Xtreme Design method 

is compressed and differs from previous design thinking methods in that it does not involve 

lengthy brainstorming sessions and is adapted to the conditions associated with the COVID-19 

pandemic. The approach helps the participants in clustering their ideas, creating a structure, and 

formulating a common vision. For example, the use of digital documentation (e.g., presented 

on a whiteboard) reduces potential misunderstands regarding the defined idea.  

6.7  Conclusion  

Changes in the social dimension, such as in terms of user practices, regulations, and industrial 

networks, have led to changes in ways of working. The COVID-19 pandemic and its related 

working conditions are still new; observations of the working conditions are limited and mainly 

found in grey literature. We observed a lack of methods, approaches, processes, and tools for 

facilitating the systematic development of ideas within a virtual environment in a structured 

and efficient way. In this study, we present a framework based on the principles of design 

thinking that is intended to allow companies to respond to these changes while still promoting 

innovation in companies which has been tested in real environments. We call this novel 

approach Xtreme Design.  

This study makes two primary contributions by (i) proposing and (ii) validating Xtreme Design 

as a novel, highly systematic and innovative approach for developing innovations in a virtual 

environment. We presented the approach, which consists of a preparation phase and five other 

stages, in detail. Each step can be applied by other companies and embedded into innovation 

and new product development processes. Furthermore, the Xtreme Design approach is not 

limited to a specific industry and can develop affordable innovations that offer high customer 

value and require relatively few resources. If companies aim to continue to work in a virtual 

environment in the future, a method such as Xtreme Design could be the first step towards 

achieving effective and productive results in terms of innovation. However, the method needs 

to become part of a company’s everyday toolbox when problem-solving is required or 

innovative solutions need to be found. 
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This paper has several limitations which could be addressed in future studies. The approach has 

already been verified in different settings, but this verification took place in a limited set of 

workshops conducted with a total of three corporations. Thus, further research is required to 

validate the extent to which the Xtreme Design approach can be applied in other industries and 

segments. Concerning future research opportunities, we suggest analysing additional cases of 

companies that have adopted the Xtreme Design method as a tool for generating innovation in 

a virtual environment and investigating quantifiable results (e.g., determining the longitudinal 

effect of an innovation practice to monitor its development and business impact).  
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