
© SYMPHONYA Emerging Issues in Management, n. 2, 2018 

symphonya.unimib.it 

 

Edited by: University of Milano - Bicocca                                                                  ISSN: 1593-0319  
 

Barile, S., Polese, F., Sarno, D. (2018). Grocery Retailing in the I4.0 Era. Symphonya. Emerging Issues 

in Management (symphonya.unimib.it), 2, 38-51. 
 

http://dx.doi.org/10.4468/2018.2.4barile.polese.sarno  
38 

 

Grocery Retailing in the I4.0 Era* 
 

Sergio Barile*, Francesco Polese**, Debora Sarno*** 
 

 

 

Abstract 

Grocery retailing is facing many challenges and digital transformation in the 

current market-driven space competition. Grocery retailing renews itself based on 

Industry 4.0 technologies (typically related to manufacturing) and network 

economies, under a value co-creation perspective. The major trends of technology 

adoption in grocery retailing are identified and compared them with the main 

categorizations of the Industry 4.0. Then, a framework to match network aggregation 

levels and Industry 4.0 technologies is proposed, to highlight the main technological 

drivers for future grocery retailing value co-creation. New networks, network 

economies, platforms and ecosystems derive, and new issues for management 

emerge. 
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1. Grocery Retailing Transformation 

 

Nowadays, market globalization and continuous increase of mobility of people, 

goods, knowledge and ideas have brought companies to focus on market 

relationships (Brondoni & Lambin, 2001). Indeed, since the competitive space has 

become enlarged and undefined, companies need more than ever to collaborate in 

global networks – even in terms of both equity and non-equity alliances – at least in 

order to keep informed about the market space to manage and in which competing 

(market space management and competition, Brondoni, 2002). This can be magnified 

by the concept of value co-creating networks, which involve customers and providers 

in the integration of resources for a benefit (Lusch & Vargo, 2014).  

Grocery retailing is facing a huge transformation and new challenges (among 

others, the online transition) and needs a renew also to avoid to be bought by 

generalist on-line retailers as Amazon (as happened to Whole Foods, Harrison, 2018) 

or search engines as Google (which has recently invested in Alibaba rival, Lee, 

2018). 

In parallel, Industry 4.0 technologies and paradigm are providing a solid base to 

shape the future smart factory (Indri, 2017). 

                                                           
*The Authors: Barile, S. § 1, 3.1; Polese, F. § 3, 6; Sarno, D. § 2, 4, 5 
* Full Professor of Management, Sapienza University of Rome, (sergio.barile@uniroma1.it) 
** Full Professor of Management, University of Salerno, (fpolese@unisa.it) 
***Professor of Planning and Strategic Management, Sapienza University of Rome, 

(debora.sarno@uniroma1.it) 

http://symphonya.unimib.it/
http://symphonya.unimib.it/


© SYMPHONYA Emerging Issues in Management, n. 2, 2018 

symphonya.unimib.it 

 

Edited by: University of Milano - Bicocca                                                                  ISSN: 1593-0319  
 

  
39 

Given these conditions, the following research question is investigated: can grocery 

retailing renew itself based on Industry 4.0 technologies and network economies in 

market-driven competition under a value co-creation perspective?  

The rest of the paper is structured as follows: networks, network economies, value 

co-creation and market-driven competition are presented in Section 2; the history and 

challenges of grocery retailing are then described (Section 3); the main technologies 

and drivers of the Industry 4.0 are shown, highlighting that they are mainly related 

to manufacturing (Section 4); in Section 5 a new era for grocery retailing is disclosed 

by answering to the research question; implications and conclusions follow. 

 

2. Networks and Value Co-Creation, Network Economies and Market-Driven 

Management 

 

Since each actor cannot evolve in a vacuum because he/she must obtain resources 

from the local environment and other actors, networks are the way to integrate and 

exchange resources.  

The marketing focus on networks emerged in 1990s due to the birth of relationship 

marketing in industrial and consumer markets, and the emphasis on cooperative more 

than adversarial relations (Wilkinson, 2001). The general definition of networks 

attributes to them a scale-free meaning (that is, there is no limit to their size) and a 

random occurrence. In marketing, networks are built and defined for a purpose, which 

requires control and gives rise to limited and planned networks. Partners, suppliers, 

shareholders, and other stakeholders offer access to external resources as an 

alternative to a company acquiring own resources. A member of a network based on 

cooperation cannot solely maximize its own benefit at all times but – within 

reasonable limits – has to show respect for the other members. Moreover, there is a 

cost for building, maintain or finding a network (Gummesson, 2008b). Thus, the 

network approaches to B2B marketing (Gummesson & Polese, 2009) introduced the 

concept of many-to-many marketing (Gummesson, 2008a), initially inspired by the 

IMP researchers (Håkansson & Snehota, 2000; Wilkinson, 2008), which “describes, 

analyses and utilizes the network properties of marketing” (Gummesson, 2008b).   

Normann (2001) made the connection between networks of relationships and value 

co-creation, suggesting that a network configuration can increase resource density 

for customers. Further, according to the Service-Dominant Logic paradigm (Vargo 

& Lusch, 2008), the distinction between consumers and producers became blurred, 

and the focus switched on actors’ interactions and value co-creation (Akaka & 

Chandler, 2011). Service is defined as the application of resources (mainly 

knowledge) for the benefit of another party, and every exchange of organizations, 

markets and individuals is due to service; service is exchanged for other service in 

networks (Vargo & Lusch, 2008). Given these premises, networks were recognised 

as mediators of value co-creation, enabling multiple actors (both suppliers and 

consumers) to access, adapt and integrate resources in order to co-create value for 

themselves, and for others (Akaka et al., 2015; Polese et al., 2018).  

A different perspective on networks purpose and value was provided by Shapiro & 

Varian (1999), according to whom the value of connecting to a network depended on 

the number of other people already connected to it. These authors linked the concepts 

of networks to the information economy (economy based on the exchange of 

knowledge, information and services rather than physical goods and services). In 

particular, they maintained that the information economy was driven by networks 

and differed from old economies based on economies of scales, in which large sells 
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lower the unit costs. Thus, they defined the main underlying principle of network 

economies: positive feedback of the network (“Positive feedback makes the strong 

grow stronger…and the weak grow weaker, leading to extreme outcomes” p.174, as 

winner-take-all market). Such feedback can be described in terms of: demand-side 

economies of scales (related to the convenience of customers to adopt the solutions 

provided by the network; the extreme case is a de facto industry standard), network 

externalities (proportional to the size of the network – the value of a network goes up 

to the square of the number of the users according to the Metcalfe’s law), and 

collective switching costs (the combined switching cost of all users to be overcome 

in case of the introduction of new but incompatible technologies). The authors 

identified four generic strategies to introduce technological innovations in the 

marketplace by combining the following trade-offs (Shapiro & Varian, 1999): (i) 

compatibility vs. performance, and (ii) control vs. openness. Thus, the strategies are: 

performance play, controlled migration, open migration and discontinuity.  

As expected, network economies can be analysed from multiple perspectives, 

ranging from intellectual property rights (Rifkin, 2000), to digital and information 

infrastructures, which have clearly participated to enable the phenomenon. Recently, 

a different evolution of the concept of network has been provided in terms of 

networked economy: “It’s an emerging type of economic environment arising from 

the digitization of fast-growing, multi-layered, highly interactive, real-time 

connections among people, devices, and businesses” (MIT Technology Review 

Insights, 2014). SAP identified three main areas in which it will have the most 

impact: earning customer loyalty, enabling open innovation, and enhancing resource 

optimization. Finally, a structural perspective on networks was developed by Achrol 

& Kotler (1999), who analysed the network phenomenon identifying several 

aggregation levels: internal (enabling the reduction of hierarchy and opening 

companies to their environment), vertical (promoting partnership between 

sequentially dependent functions and independent skill-specialized companies), 

intermarket (focusing on horizontal synergies across industries) and opportunity 

networks (built around customer needs and market opportunities).  

The new market boundaries and the need to share resources in the global networks 

depend on the conditions of the market space. In particular, there are three possible 

market-driven conditions (Brondoni & Lambin, 2001): demand exceeding supply, 

equilibrium between offer and demand, and over-supply, a situation in which there 

is a surplus of offers and an abundant availability of variety due to a production 

significantly higher than the potential absorption of demand. This condition clearly 

emphasizes the importance of immaterial resources and continuous innovation. Thus, 

the strategic leverage shifts from goods to knowledge, and the main assets become 

the corporate intangible ones, such as company culture, information system (which 

allows companies to collaborate) and brand equity (Brondoni, 2000-2001). The 

challenges of the global business economy can be managed by means of “structured, 

widespread and high interconnected” networks (Brondoni, 2018).  

This stands for distribution too. The globalization of the distribution, indeed, has 

generated the strengthening of the role of distributors and commercial intermediaries, 

which have become sometimes also competitors by developing their own brands 

(competitive trade, Brondoni, 2002). Other variables to take into account in the case 

of excess of offer are pull trade and consumer policy, final selling price, and variable 

direct cost of transaction. They can be implemented by adopting “shelf policies” 

(proximity to the space and time of the customer choice), which can be physical or 

virtual (virtual windows), and are developed to satisfy instable “bubbles of demand” 
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(instable aggregation of customers based on contingent needs, contraposed to market 

stable segments, Brondoni, 2000-2001). 

Thus, the emerging market-based organization in the network economy, 

particularly in presence of over-supply, has to be oriented to a positive competition, 

keeping continuously informed and close (shelf policies) to the needs of the market 

bubbles and being flexible to timely identify and satisfy them, while being networked 

and ready to change (time-based competition). 

In the following section, grocery retailing history is presented, and it is shown how 

it is increasingly becoming a globalised and over-supplied market. These new trends 

in grocery retailing ask for a rethink of the market-driven competition that should be 

more and more based on network economies oriented to value co-creation. Indeed, 

they can enable collaborative initiatives to conceptualize, develop and introduce and 

new shared technology solutions and digital platforms (de Reuver, 2017) to survive 

in the market. 

 

3. Grocery Retailing, History and Challenges 

 

The history of grocery retailing is constellated of challenges and changes.  

According to Stanton (2018), until mid-1800s, food retailing consisted of small dry 

grocers’ corner stores spread throughout urban areas. They were independent and 

unaffiliated and have a little bargaining power with respect to their wholesalers or 

other suppliers.  

At the beginning of the twentieth century, they became to aggregate forming 

chains. Then, standardized aisles and product offering came, later logistic system of 

warehouses raised, finally they created private labels and store brands (Stanton, 

2018).  

A huge change was self-service concept, introduced in USA in the early 1990s and 

established in 1930, to allow customers to “walk the stores” and potentially increase 

the impulse shopping. This implied a revolution in the food processing, and the birth 

of branding. A shared definition of supermarket comprehended at this stage three 

conditions (Tilley & Hicks, 1970): (1) the sales area must be at least 2000 square 

feet; (2) there must be a complete range of foodstuffs and a basic range of household 

goods on sale; (3) self-service system in operation with at least three checkouts. A 

research on a wide set of supermarkets showed that the average transaction value for 

supermarkets increased with the size of supermarkets, while the smaller 

supermarkets were the most profitable when the stockholding, administration and 

transport expenses were neglected (Tilley & Hicks, 1970). Similarly, a study from 

Arndt & Olsen (1975) demonstrated that the economies of scales seemed to disappear 

when the retailing stores were big enough to be considered as supermarkets. 

In the 1950s, the supermarkets lived the contentment era, and the “slotting 

allowance” was introduced to charge manufacturers of the slots of shelves (Stanton, 

2018). This increased also the price of the goods. In the non-traditional supermarket 

era new food retailers changed this paradigm avoiding the fees (allowing high 

savings) and introducing goods other than food (hypermarkets such as Walmart and 

Carrefour). Private labels and secondary brands started to be sold by hard discounter 

(as Aldi or Lidl). Then, the consolidation phase came, and many successful 

independent chains (probably more responsible to local customers) were acquired by 

bigger companies in order to increase sales revenues (supply chain expansion, not 

networks). The non-food store era followed, in which they started selling other dry 
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groceries and moved back to urban areas, opening long hours and becoming 

proximity (Bordoli, 2015) and convenience stores.  

 

3.1 Grocery Retailing Today 

 

Nowadays, one of the major challenge of food retailing is the emphasis on prepared 

foods to avoid workers to go to supermarkets and cook from scratch. Clearly, main 

competitors are restaurants (McGrath, 2016). Another trend can be identified in 

targeting, since targeting consumers and opening stores for specific targets (healthy 

food, or exotic food, or fresh produce selection) or social movements (Sebastiani et 

al., 2013) has become very common (Yousept & Li, 2004). 

With respect to the customer experience, recent studies advocated omnichannel 

retailing, defined as a consistent, integrated shopping experience across all channels 

maintained by the retailer in order to provide a seamless and synchronized customer 

experience (Levy et al., 2018). Among channels, brick-and-mortar proposed virtual 

supermarkets, which are physical stores in which virtual technologies are 

implemented, as smart digital signage advertising, touchscreens, mobile and social 

promotions, fames, 3D or augumented reality for immersive experience (Demirkan 

& Spohrer, 2014). However, one of the biggest challenges is online. Many studies 

coped with the definition of the best characteristics to candidate goods or services to 

the internet selling or, to the contrary, of the main characteristics to exclude products 

from e-commerce initiatives. In some studies (Liebowits, 2002), grocery items were 

defined not attractive mainly because of logistic issues (problems of delivery time or 

temperature and high transportation cost if compared to final price) or being 

experience products (like fruits and meat, that the customer want to see before 

buying). However, already some decades ago, several initiatives tried to make online 

grocery shopping a viable market. The major players were HomeGrocer, Peapod 

(using existent distribution centers and systems), and Webvan (with automated 

warehouses and the development of special trucks). Lately, online supermarkets 

started to gain popularity (Riboldazzi, 2015) and some brick-and-mortar incumbents 

entered the online grocery market, as the UK’s Tesco (Yousept & Li, 2004). Thus, 

among the emerging models of online supermarket adoption, there are identified 

(Yousept & Li, 2004): virtual pure plays (non-supermarket with an online-only 

offering, which can have partnership with existent brick-and-mortar providers or 

not); baby e-supermarkets (subsidiaries of existing supermarkets), and hybrid 

models.  

Online supermarkets have become to be praised for channel development and 

coordination, business scope redefinition, development of fulfilment centre model 

and core processes, new ways of customer value creation, and online partnerships 

(Yousept & Li, 2004). Already in 2014, more than 46% of European shoppers bought 

products on line and European online B2C sales grew by 14%, culminating at around 

€ 424 billion (EcommerceEurope, 2015). It is expected that, despite the diffidence of 

many, online supermarkets will gain – together with smaller stores – around 50% of 

the sales of supermarkets and hypermarkets by 2025 (Bain&Co, 2016). Clearly, 

among the strategies suggested by Bain&Co (2016), there is the engagement in a 

holistic digital transformation.  

Nowadays, the empowerment of customers has increased significantly due to 

mobile phones and smart devices that allow them to buy everything everywhere 

(Grewal et al., 2018).  
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Moreover, big data and analytics are playing an important role to understand 

customers, product prices and services dynamically (Brandlow et al., 2017). Indeed, 

since there are increasing investments in online advertising, and customers comment 

their purchasing on line, even when sells are not carried out there, contemporary 

retailers can gain greater insights into their customers by combining data related to 

purchasing and location with social media data, so they are investing huge capitals 

on it (Grewal et al., 2018). This has been assumed to increase the profitability acting 

at four levels: market, firm, store and customer (Kumar et al., 2017). In physical 

store, for example, this can be translated in geo-fenced module ads. Sentiment 

analyses of comments are another opportunity. 

However, the shift in consumption patterns of customers is not only due to the 

change of the offers based on analytics, but also to the new capabilities provided by 

Internet of Things (IoT), Artificial Intelligence (AI), blockchain technologies, and 

robotics. Indeed, Grewal et al. (2018) reported the raise of other new technologies in 

retailing market:  

 AI to provide, for example, product recommendations and physical location of 

products. Given that customers often prefer to search on smartphones rather than 

interact with salespersons (preferring self-service systems, Demirkan and 

Spohrer, 2014), Macy’s launched a mobile application to navigate its stores 

named On Call, which uses IBM’s Watson and smartphone location services 

(Arthur, 2016a). Another adoption of Watson was launched by The North Face 

to develop a Fluid Expert Personal Shopper (Arthur, 2016b); 

 Frontline service robots, not only for delivering (using drones or driverless 

vehicles). Indeed, McDonald announced to install service robots globally in order 

to eliminate the need for cashiers (Kim, 2017); 

 IoT, for inventory optimization and distribution centre efficiency, also combined 

with blockchain technology, to increase the reliability of the data along with the 

supply chain, determining also disintermediation and lower transaction costs 

(Nowiński & Kozma, 2017). The recent solution proposed by Amazon Go of 

cashier-less grocery stores (paying with smartphone apps and virtual checkouts 

seem not to be the future of retail for several reason (Harrison et al., 2018). 

Moreover, other emerging technologies are Virtual Reality (VR, which is 

completely immersive and utilises wearable devices blocking out the real world both 

in stores than at home) and Augmented Reality (AR, which combines real and 

computer generated digital information in the view of the user). In this regard, Bonetti 

et al. (2017) developed a comparative timeline analysis of AR and VR in retail. It is 

evident that the main downside of VR is the hardware requirements which makes it 

not easily scalable. Notwithstanding, some studies reported that V-commerce (virtual 

commerce in Second Life style), with physical presence, can play a role in positively 

influencing costumers’ brand-self connection as well as their evaluation of spokes-

avatar credibility (Jin and Bolebruch, 2009). Indeed, according to Forbes the future 

of retail is in AI and VR (Arthur, 2016b) mainly because new generations are 

particularly expectant of the new experiential nature of stores and want to be 

entertained also by VR and AR technologies (80%) (Arthur, 2016b). Coherently, 

Nielsen (2017) found that 68% of buyers is interested in making online purchases 

using VR and that current gamers are the most attracted. Several applications are 

being developed, such as the one of eBay in partnership with Myer or that of Alibaba 

with Macy's department store. In the specific context of the supermarkets in Italy, it 

has been developed SelfZone (Diana, 2016), created for market analysis purposes but 

ready for v-commerce. McKone et al. (2016), estimating that investments in AV/AR 
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in retail world will be around 30 billion of dollars in 2020, suggest not to wait for the 

killer application but set off on this new path to renew competitiveness. 

Grocery retailing is an over-supply market and is facing a deep transformation. 

Many new comers are introducing in the market, and the competition seems to be 

based on technologies, given that consumer behaviour can nowadays be investigated 

in detail. The list of technologies involved in modern grocery retailing seem to be 

similar to the one adopted in Industry 4.0 scenario. In the following section, this 

industrial revolution is briefly reviewed, looking for other opportunities and threats 

to design new networked market-driven grocery retailers. 

 

4. Industry 4.0 in Manufacturing and Services 

 

Industry 4.0 (I4.0) refers to a politically established target for the production 

industry to come. It was firstly supported by the German government and is of great 

importance in Europe and the whole world (it has been listed as a main topic on the 

2016 World Economic Forum’s agenda) to remain competitive in the future despite 

globalization (Rennung et al., 2016) while shortening product lifecycle and 

increasing customizations (Weyer et al., 2015). It is also known as the forth industrial 

revolution since it is considered to come after the first (steam machine that opened 

the industry age), second (application of electricity to industry), and the third one 

(data processing for computer integrated manufacturing). Some authors maintained 

that it intends to create “an omnipotent cyber system, integrating different socio-

techno-economic functions to allow fully automated production, integrated with the 

Internet of Things” (Rüttimann & Stöckli, 2016, 486) to allow apps and internet-

based production scheduling matching provisioning and demand with the highest 

flexibility. Multiple opportunities and benefits seem to derive from it, ranging from 

highly flexible mass production, real-time coordination and optimisation of value 

chains, reduction of complexity costs or the emergence of entirely new services and 

business models (Hofmann & Rüsch, 2017). 

One of I4.0 main challenge is to integrate IoT into the manufacturing systems in 

order to shape Cyber Physical Systems (CPS), which are transformative technologies 

for managing interconnected systems between their physical assets and 

computational capabilities (Baheti & Gill, 2011) in a way that cannot be achieved by 

traditional automation (Weyer et al., 2015). Given the growing use of sensors and 

networked machines (IoT), the huge amount of generated data can be also used to 

leverage the interconnettivity for intelligent, resilient and self-adaptable machines 

(National Institute of Standards and Technology, 2013). Thus, by means of CPS, 

information can be closely monitored and synchronized between the physical factory 

floor and the cyber computational space in a smart manner (Lee et al., 2015). A 

literature review showed that there are many different research streams related to I4.0 

(Brettel et al., 2014). 

Under the I4.0 paradigm, companies can overcome the current rigid planning and 

production processes and start collaborating under a virtual process chain and 

production networks. Indeed, product traceability (achievable by means, for example 

of RFID) and information sharing become increasingly affordable since real-time 

information and control can be distributed to the shop-floor level. This is particularly 

interesting in case of simultaneous development of product families and their related 

supply-chains (Khalaf et al., 2011) and manufacturing capabilities (Brettel et al., 

2014).  
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Many classifications of the drivers of I4.0 have been provided in literature. For 

example, Hofmann & Rüsch (2017) indicated CPS, IoT, Internet of Services (related 

to services made available thanks to web technologies), and Smart factory. In 

particular, Smart factory results to be enabled by CPS communicating over IoT and 

IoS. It is a decentralised production system in which “human beings, machines and 

resources communicate with each other as naturally as in a social network” 

(Kagermann et al., 2013, p. 19).  

According to other studies, the five main features of I4.0 are (Lu, 2017): 

digitization, optimization, and customization of production; automation and 

adaptation; human machine interaction; value-added services and businesses, and 

automatic data exchange and communication. 

Another study grouped the key technologies and concepts related to I4.0 in three 

clusters (Oesterreich & Teuteberg, 2016):  

 smart factory (in which CPS, IoT and Io Services, additive manufacturing, human 

computer interaction, etc.) 

 simulation and modelling (simulation tools, AR/VR, mixed reality (MR), etc.) 

 digitalisation and virtualisation (cloud computing, big data, social media, etc.) 

In particular, AR, VR and MR seemed to be at the formative stage, with 

applications on construction sites or Smart Glasses offered for enabling instruction 

manuals or remote support in hands-free mode (Oesterreich & Teuteberg, 2016). 

Although concepts and studies focus on production of goods, the I4.0 framework 

could be implemented in the services environment too (Rennung et al., 2016). For 

example, a study investigated how business models of companies can be affected by 

I4.0 and clusterized the experiences coming from different industries including food 

processing, information technology, and medicals (Voigt & Kiel, 2015). According 

to Rennung et al. (2016), service engineering and management can be an important 

component of I4.0 mainly in the service evaluation phase. On the other hand, 

manufacturing servitization in I4.0 has been proposed (Lee et al., 2014), since it 

changes manufacturers’ value propositions by innovating organization’s capabilities 

and processes to shift from selling products, to selling an integrated product and 

service offering (Martinez et al., 2010). 

 

5. A New Era for Grocery Retailing 

 

All the aforementioned considerations bring to the hypothesis that, since grocery 

retailing is moving on-line and is coping with high competition, according to market-

driven management, new global networks, mainly based on the sharing of intangible 

resources (as technological solutions or new digital platforms), should be put in place 

to adopt shelf-policies, capture demand bubbles, and co-create value.  

I4.0 technologies, even not exploited a lot till now in the services sector, should be 

embraced to facilitate the networking. In particular, using the previously presented 

classifications provided by Oesterreich & Teuteberg (2016) for the key technologies 

and concepts of I4.0, and by Achrol & Kotler (1999) for the different aggregation 

levels of the network phenomenon, the following networks and I4.0 concepts may be 

integrated: 

 a wider foreword vertical network with customers mainly based on simulation 

and modelling (internal and vertical partnerships). Indeed, since retailers are the 

interface between consumers and producers, they should exploit simulation and 

modelling opportunities based on AR/VR/MR to engage customers both 

providing new services and experiences like intelligent shop assistants, or sharing 
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comments and advices with their social networks and communities. These 

services should be provided on-line or in store according to an omni-channel 

retailing strategy with shelf-policies. Gaming should be investigated as an enabler 

of customers’ engagement with the grocery retailer. Positive feedback from the 

network in terms of participation to the initiatives of the retailers should be 

perceived by clients mainly in terms of demand-side economies of scales. Indeed, 

solutions should seem convenient to the customers because they can find all they 

need, or they can share their experiences with other users belonging to the same 

social network. In turn, in a service-for-service exchange logic, the knowledge 

that retailers can acquire on their customers due to big data analytics could be 

used to further adapt their value propositions to the needs and perceptions of the 

customers (Eggert et al., 2018);  

 a deeper backword vertical network with suppliers mainly based on smart factory 

(internal and vertical partnerships). As already stated, customers’ data should be 

employed internally to redesign value propositions, and directly and timely 

reported to suppliers to adjust wholesalers’ products portfolio, manufacturers 

production, investments for new products, and production of raw materials under 

a collaborative logic (Tassinari, 2015). Thus, all technologies of smart factory 

could be fully exploited, from CPS to IoT; 

 horizontal network among different grocery retailers mainly based on 

digitalization and virtualization (intermarket). Indeed, to make all these initiatives 

really affordable and effective, also given the high competition and the changing 

bubbles of demand, the platforms and technical solutions adopted to engage 

consumers should be enough reliable, smart, spread and well-furnished to sustain 

not-occasional services encounters. The convenience researched by customers 

requires that retailers work in networks to develop, maintain, communicate and 

improve new common solutions, and eventually obtain economies of scales in 

purchasing, distribution and marketing. This implies on one hand to share 

investments on digital ecosystems, for example giving the birth to v-commerce, 

on the other to create the conditions for the emergence of a service ecosystem of 

multiple actors (both suppliers and customers) to co-create value (Vargo & 

Lusch, 2016). 

Virtual pure plays may be jointly developed and integrated with CPS to allow a 

group of companies to compete in the market space with innovative and up to date 

technologies. These platforms may be opened to other brands, intelligent shop 

assistants and different social networks to really engage users while building network 

economies by means of software open artefacts. The adoption of virtual platforms 

would reduce inventory holding costs, also centralizing warehouses. Moreover, 

economies of scales in purchasing would be achieved.  

Every I4.0 artefact (both in manufacturing and in services sector) developed 

according to these premises should be practically developed according to a service 

perspective to simplify service exchange and, thus, value co-creation.  

These considerations bring to the affirmative answer to the research question posed 

in section 1. 

 

6. Emerging Issues and Conclusions 
 

According to the considerations provided in the previous sections, grocery retailing 

can really renew itself based on Industry 4.0 technologies and network economies in 

market-driven competition. This assertion has multiple emerging implications for 

http://symphonya.unimib.it/
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researchers and managers, mainly inspired by Service Dominant logic (Vargo & 

Lusch, 2016) and Viable Systems Approach (Barile et al., 2016; Polese et al., 2017) 

thinking. 

From a technical point of view, new solutions should be scalable or at least modular 

in the way that other can exploit the potential of current technology while further 

improving it. This will give positive feedback to the participating networks in the 

network economies perspective. Indeed, the future competition in retailing could be 

based on the establishment of industry standards for VR/AR and AI technologies.  

Another emerging issue is integrating predictive and prescriptive findings of big 

data analytics backward to food processors and producers to effectively introduce 

changes in organizational and operations processes (Martinez et al., 2017). New 

online platforms could involve multiple brands and multiple products (food, clothing, 

etc.) temporary aggregated for specific bubbles of demand. 

From a theoretical point of view, researches should focus on new retailing network 

business models, able to provide customers the best engaging experience while 

keeping prices low. This will also mean that new partnerships with other retailers and 

suppliers should be defined to avoid to go back to the slotting allowance of the 1950’.  

From a managerial point of view, a great effort should be put on selecting the best 

partners to give birth or sustain current networks oriented to the future era of grocery 

retailing. Intentionality sharing and consonance should be some structural variables 

to successfully co-create value in collaborative viable networks. Flexibility and 

loosely coupling are needed to adapt and change in new retailing market-driven, but 

relationships with actors retaining critical and viable resources will be of significant 

support to share data and risks.  

Careful attention should be given to service design, in order to incorporate shared 

institutional arrangements in new technological solutions and enable every actor of 

the network to perceive clear value propositions and evident benefit in the service-

for-service exchange (Vargo et al., 2015). Indeed, market innovations in retailing 

should effectively integrate the classical three dimensions (e.g. product, process, and 

organisation) while leveraging on onmichannel retailing strategies to be introduced 

to the customers and become market practices.  
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