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Abstract: In order to cope with the current competitive scenario, more and more companies are
increasingly challenged to redefine their current decision-making and control models in favour of
lean, efficient and digitalised models. Recent advances in digital technologies offer new opportunities
for management to digitise and automate decision-making and control processes, with numerous
benefits, including in terms of sustainability. In many industries, especially in food and beverage
sector, the implementation of smart technologies could play an important role and have a positive
impact on business processes, making them sustainable. The literature on the use of smart tech-
nologies in food and beverage companies focuses on the impact that such technologies have on
performance measurement and sustainability, but there is a lack of explanation of the impact of smart
technologies on decision-making and control systems. This work aims to fill the gap in the literature
by investigating, through a case study, the impact of smart technologies on the decision-making
and control systems of food and beverage companies. The case study showed that the use of smart
technologies in food and beverage companies has an impact both on control systems, which generate
a range of information relevant to management control, and on decision-making systems, which
support management in making optimal strategic decisions for the company.
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1. Introduction

Food and beverage (F&B) companies are part of a dynamic environment, together
with customers who have high expectations of food safety and who increasingly pay more
attention to the products they consume by requesting information about their origin, the
inputs used and the production standards [1]. The result is a controlled supply chain
and clear and complete food labels. One of the challenges F&B companies are facing is
to develop information systems that can help them respond consumers needs [2]. F&B
companies are increasingly using information systems and technology, which is also used
in relation to the concept of sustainability [3,4] to improve their performance and gain a
competitive advantage. Companies use information systems to improve the management
of their functions and apply these systems in human resources, finance and accounting,
sales and marketing, operations and production [5]. Technologies that incorporate digital
innovations (such as blockchain, artificial intelligence, the internet of things and big data
analytics) play a major role in today’s competitive environments and can have a significant
impact on a company’s sustainability [6]. This emphasis is pushing companies to make
relevant investments to explore smart technologies and build or improve their sustainable
business models [7,8]. Given the current competitive context, the priorities of the companies
are therefore shifting significantly, and the management is called upon to manage change
from various perspectives: the careful planning, the monitoring of the costs, value chain
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efficiency and measuring results. All these factors are forcing companies to change their
decision-making and control systems: decision-making systems need to process huge
amounts of data, while control systems follow an adaptive and incremental logic of the
goal-setting process [9,10].

With the proliferation of smart technologies, the information system has become the
ideal tool for processing a large amount of data from different sources and a suitable tool for
developing enhanced analysis to support decision-making and control processes [11,12].

Studies on the use of smart technologies in companies operating in the F&B sector
focus on the support that these technologies provide for performance measurement and
for achieving sustainability, however, there is a lack of explanation of their impact on
decision-making and control systems.

In light of these considerations, and given the novelty of the topic, both from a
theoretical and practical point of view, the aim of this work is to investigate, through the
analysis of a case study, the possible impacts of smart technologies on the decision-making
and control systems of F&B companies.

Specifically, the research question that has been addressed is the following:
How do smart technologies affect the decision-making and control systems of F&B com-

panies?
The paper is structured as follows. Section 2 reviews the literature on decision-

making and control systems in the F&B industry highlighting the possible implications
deriving from the use of smart technologies. Section 3 illustrates the research method
employed. Section 4 reports the results drawn from the case study. Section 5 discusses
these findings and conclusions, offers various implications for scholars and managers, and
reports some limitations.

2. Literature Review
2.1. Decision-Making and Control Systems

The topic of control systems has been widely debated in the academic literature [13–20].
Over time, studies have attributed different meanings to the term “control” and proposed
numerous methodologies and control. Scholars have attributed two different meanings to
the term “control”: in a narrower sense, control is intended as an inspection activity aimed
at verifying the compliance of behaviours with predefined procedures and standards; in
a broader sense, control is intended as a guiding activity of the company towards the
achievement of its objectives [13,15,16,21].

In the 1960s, a horizontal approach to the control system based on organisational levels
began to be established, leading to a distinction between strategic planning, management
control and operational control [14]. Anthony’s (1965) control system is inspired by the
most common corporate decision-making processes, which lead to the identification of the
objective, the execution of decisions to achieve the objective, the verification of the degree
of achievement of the objectives and the evaluation of corrective actions [22]. An innovative
aspect of control that emerges from the proposed approach is the emphasis on the systemic
conception of control within the wider corporate system, expressed through the symbiosis
between planning and control activities [15,17]. Planning emphasises the decision-making
aspect of the three activities, i.e., the objectives to be pursued and the methods of action to
be adopted to achieve them, while control mainly emphasises the observation and detection
aspects of the implementation of decisions, ensuring their realization.

Starting from the North American studies, the attention of scholars has focused on
the links between the control activity and the planning activities within a unitary manage-
ment process, also aimed at recognizing the existence of organisational and behavioural
implications of business management [23]. The management process, in a systemic logic,
includes the interrelated moments of idea formulation, decision-making and their imple-
mentation [24]. The system of corporate ideas, through the decision-making process, is
converted and materialised in the system of operations [25]. From this point of view, the
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system of decisions represents the link between the political moment of the formulation of
ideas, and the moment of action, implementation and realisation of operations [26].

Therefore, the concept of a single management system is reaffirmed, which aims
to overcome the rigid tripartition of the control system into the planning, programming
and control phases, and in which strategic management and operational management are
increasingly correlated, and the boundaries between strategy formulation and its imple-
mentation become steadily nuanced [15,27]. In this context, the control system, in addition
to fulfilling the role of a tool for evaluating the strategy pursued and supporting decisions
related to operational management, is interpreted as a set of principles aimed at supporting
and directing decision-making processes towards the pursuit of the organization’s objec-
tives [28]. According to this interpretation, the purpose of monitoring the performance
achieved, by comparing the results with the objectives, becomes instrumental in the pro-
duction of an information flow that is used to make the decision-making process more
effective and thus ensure the pursuit of short and long-term objectives [29].

This concept of ex ante and in itinere control, aimed at detecting sudden deviations
from predefined strategic lines by proposing timely corrective actions, effectively responds
to the information needs posed by today’s competitive scenario, characterised by a high
degree of instability and turbulence, the difficulty of predicting phenomena and the rapidity
of their manifestation [29,30]. To cope with the growing complexity of the environment,
top management is called upon to continually review and adapt strategies, management
models and operational tools, and to increase the speed of the decision-making process. As
a result, decision-making systems increasingly require the processing of large amounts of
data to meet the growing information need. At the same time, control systems follow an
adaptive and incremental logic of the goal formulation process, in which control itself must
be re-proposed in ever shorter cycles [9,10].

The information system is configured as an essential tool for collecting the information
that underpins the decision-making process and for controlling the degree of implementa-
tion of the decisions themselves [31].

Over time, information systems have evolved, on the one hand, to meet the growing
information needs of corporates, and on the other, as a result of the impact of information
and communication technologies (ICT). As part of the evolutionary path of information
systems, management software has evolved into integrated modular systems, i.e., Enter-
prise Resource Planning (ERP), essentially aimed at the management and governance of
transactional data and internal company information [32–34]. ERP systems, by integrating
transaction-based corporate information into a central database to make it usable by differ-
ent organisational units [35], have made relevant and real-time operational data accessible
to management to support decision-making and control processes [36]. Subsequently, ERP
systems were joined by Business Intelligence (BI) systems as tools to support the analysis
of information about the market, competitors and their future evolution [37–39]. In recent
times, the development and diffusion of new technologies have had an impact on the
corporate information system, automating and integrating a large amount of data, both
internal and external to the company, as well as developing enhanced and targeted analyses
to support decision-making and control processes [11,12].

2.2. Food and Beverage Industry

The F&B sector includes many different types of activities, such as restaurants, bars,
catering and shopping centres. These are all examples of activities that offer food and drink
for immediate consumption. In technical terms, however, the F&B industry is known as the
Ho.Re.Ca. (Hotellerie, Restaurant, Café) and coincides with the sector encompassing the
distribution of food products in hotels, restaurants and cafes (more commonly known as
catering). The Ho.Re.Ca. is constantly evolving and represents an excellence of the Italian
production system, consisting of about 330,000 companies of which bars and restaurants
represent the most numerous categories (www.horeca.it; accessed on 12 September 2022).

www.horeca.it
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Gomes (2017) [40] states that food and drink can be described as a management function,
responsible for supply, reception, storage, distribution, production, service provision, etc.

The Ho.Re.Ca. includes the economic actors (industry, services, trade and reception)
and the operations (production, distribution, trade and hospitality) that contribute to the
formation and transfer of the product or service. The supply chain includes the entire chain
of production, distribution and retail sale of F&B products, and can be more or less long
depending on the number of actors intervening between the product and the consumer [41].

The F&B industry is characterised by a number of complexities.
The first complexity is inherent in the nature of the sector itself. Until a few years ago,

the F&B sector was much less complex in terms of product supply and demand. Nowadays,
even F&B companies are moving towards an economic model that is no longer based only
on the supply of products, but also on services: production, service, gastronomy, safety
and consumer expectations are sold along with meals [42]. In this context, particularly in
the case of bars, restaurants and pastry shops, the ability of distributors to manage and
provide ancillary services (i.e., maintenance services, timely restocking of raw materials)
to subjects who are loaned the machinery to run their business (coffee machines being an
example) is of great importance.

The second source of complexity in F&B is the coexistence of different functions such
as production (of food and drink) and distribution (of food raw materials). In this context,
the manager has to manage and coordinate functions with different needs in order to
achieve the main objective: customer satisfaction, or more precisely, customer gratification.

Final products can be perishable and have a limited shelf life: the use of data on
products and management processes is necessary, for example, for production planning,
order management, purchasing and sales, warehouse management, and detailed produc-
tion execution [43]. In this regard, consumers are increasingly interested in the products
they consume and demand more and more information about their origin, the inputs
used and the production standards [1]. During the COVID-19 pandemic crisis, consumers
became more aware of the sustainability of not only food production but also packaging.
Therefore, companies operating in the F&B industry have to ensure quality and safety in
the production chain [44,45] and product traceability [46].

In the food sector, sustainability is synonymous with a controlled supply chain, local
production linked to the territory, completeness and clarity of food labels (source: Nomisma
Sustainability Observatory. (https://www.nomisma.it)) (accessed on 12 September 2022).
The food sector faces specific challenges, of which product traceability is one of the most
important. In this respect, the development and implementation of information systems
capable of supporting food traceability is a source of competitive advantage for compa-
nies [2]. Previous studies have shown that there may be an information asymmetry between
sellers and consumers and that some types of information systems can play an important
role in reducing this asymmetry [47]. The development of internet-based information
systems promises to overcome these shortcomings, but it is also widely recognised that
such types of information systems face problems related to data processing, storage, trans-
mission and control [48]. In this regard, new technologies are expected to overcome these
limitations [49,50].

Innovation is not only important for reducing the information asymmetry between
seller and consumer, but also for achieving sustainability and improving the environmental
performance of companies and product quality. Indeed, in recent times, the concept of
innovation has always been most studied in relation to the concept of sustainability [3,4].
Whereas in the past the food sector focused on minimising production line costs and paid
little attention to consumer needs, today the food chain is reversed, with consumers telling
producers what they want to eat [51,52]. As a result, the food sector is faced with an urgent
need for innovation and consumer demands for health. The innovation capacity of the
food sector is important in addressing sustainability challenges. Considering innovation
and sustainability together, an innovation can take the form of traditional innovation,
i.e., an innovation that contributes to an improvement in sustainability (such as process

https://www.nomisma.it
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innovation), or a form that generates greater sustainability in itself (e.g., a new product that
uses different raw materials) [53].

2.3. The Impact of Smart Technologies on Decision-Making and Control Systems in the F & B
Industry: Some Speculations

Digital transformation has dramatically increased the amount of data available to
companies. In this context, technological innovations, such as the Internet of Things (IoT),
cyber-physical systems, and artificial intelligence integrate corporate information systems
by enabling the collection and analysis of large volumes of data, both structured and
unstructured, from various sources, both internal and external to the company, in order to
convert them into information useful for the decision-making process [34,54,55]. Therefore,
data and information acquired through traditional information systems and tools are
combined with data and information acquired through smart technologies, offering new
opportunities for using data in decision-making and control systems [11,56,57].

In this regard, several studies have highlighted the benefits and positive impacts on
decision-making and control systems that result from the use of smart technologies [54,58–60].

In terms of the control system, the application of advanced analysis and forecasting
models on databases from different sources, on the one hand, improves the reporting capa-
bility of performance measurement tools, and on the other hand increases the capacity and
accuracy of management’s estimates of resource, utilization and customer requests, with a
potential positive impact on the entire budgeting process [11,61–63]. Smart technologies
can be implemented to automate repetitive accounting information processes characterised
by large volumes of transactions, eliminating errors and making measurements more accu-
rate [64–66]. Neural network-based technologies can be used in cost estimation to predict
the attributes that influence, for example, the cost of production, thus allowing economic
activities to be tracked and measured in advance and in detail [12,61]. Furthermore, big
data could be useful for allocating indirect costs to the activities that drive most over-
heads [61]. The use of advanced analysis, forecasting and simulation models has an impact
on the reporting system, offering increasingly complex, detailed and timely reports that
can be consulted by management in real time [11]. Finally, these advanced analytics also
have an impact on the feedback process, as through the comparison between actual results
and feedforward data, they allow managers to predict possible deviations between results
and targets, in order to better guide the behavior of operators to achieve the company’s
objectives [65].

In terms of decision-making systems, smart technologies enhance business planning
and scenario analysis, enabling management to make more rational and well-informed
decisions [58,67–70]. Access to real-time data, the availability of population-level data, the
increasing processing power of statistical analysis tools, and developments in visualisation
methods allow managers to search for new patterns, correlations and links in data [69].
In particular, these tools facilitate knowledge of the essential interdependencies between
inputs, processes, outputs and outcomes, and provide managers with valuable information
on key aspects of performance, avoiding data overload and inefficient decisions, improving
the objectivity of the decision-making process [58,71,72]. In addition, predictive analytics
allows the management to predict future behaviours and scenarios, to immediately evaluate
the different strategic alternatives and to test and compare them in parallel in order to
choose the best one to achieve the company’s objectives [67]. Through the use of these tools,
managers are able to continuously modify long-term planning by limiting the uncertainty
in the forecasts. In this way, decision and action are closely integrated, reducing the time of
the decision-making process [11].

Furthermore, several studies have shown how the adoption of smart technologies is
an enabling factor for sustainability, supporting the company towards the achievement of
sustainable goals [73–77].

As awareness of the importance of sustainability continues to increase, companies are
integrating economic, environmental and social aspects into their business operations and
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decision-making processes. Therefore, in order to continuosly monitor the achievement
of economic, social and environmental objectives, traditional control systems and tools are
supported by systems and tools that are able to detect social and environmental impacts [78,79].
In this regard, smart technologies help companies to collect, integrate, automate and monitor
information related to the dimensions of sustainability, helping managers to define measures
that would otherwise be difficult to determine, such as the impact of organisations on the
Sustainable Development Goals (SDGs) [63,80].

Despite the growing attention to these issues, scholars have only recently begun
to focus their attention on the relationship between smart technologies and sustainabil-
ity issues [73,75,77,81]. Morover, the literature still seems to be silent when it comes to
linking aspects of sustainability/smart technologies with issues of decision-making and
control systems.

The F&B industry represents a competitive context in which sustainability is a key
element. Customers are increasingly demanding higher standards of sustainability and
product quality [3,4]. In this context, the development of smart technologies, such as the
IoT, big data analytics and the blockchain, could play an important role and have a positive
impact on business processes by making them sustainable.

However, F&B companies are mostly Small and Medium-sized Enterprises (SMEs),
which are characterised by limited availability of economic resources, difficulty in attracting
capital and accessing credit, and underdeveloped and specialised entrepreneurial and
managerial skills, which limit potential development. Due to the characteristics highlighted
above, F&B companies may encounter difficulties in implementing new technologies [60].

Furthermore, studies on the use of smart technologies in F&B companies mainly focus
on the support of these technologies in measuring performance and the role they play
in achieving sustainability [2,82,83], while the literature is silent on the impact of smart
technologies on decision-making and control systems.

3. Methods

In order to fill the gap in the literature, this study explores how smart technologies
affect decision-making and control systems of F&B companies, using a qualitative case
study methodology [84]. We have chosen a qualitative method, because qualitative research
as a scientific investigation is often used for the inductive exploration of yet unknown
phenomena [85]. This method is mainly used when the form of the research question is
“How?” [84] and is indicated when the researcher’s intention is to investigate new topics in
complex contexts.

From a methodological point of view, the case examined represents an exploratory
case. This type of case study is appropriate when it is quite difficult to draw on empirical
evidence from previous literature [84,86]. Exploratory case studies are characterised by the
absence of hypotheses and less structuring of data collection instruments [86]; they offer
the researcher the opportunity to gain a deep holistic view of the research problem and can
facilitate the description, understanding and explanation of a research situation [87–89].
In particular, this type of case study aims to highlight what happens in the presence of a
given phenomenon, which in our study is the implementation of a smart technology.

The qualitative approach used focuses on the case of Prodacta, an innovative start-up
company specialising in the development of advanced technological solutions in the field of
IoT for the various sectors of the manufacturing industry. Prodacta was born from a spin-off
of the IoT for Industry 4.0 division of Software Business, an expert consultancy company
in business processes, implementation of ERP systems, business intelligence and systems
for integrating and collecting data from machines in the manufacturing industry. Prodacta
specialises in three areas of intervention: the creation of industrial IoT projects to control and
connect machines to other machines; the integration and interaction with all the company’s
information systems, making them intelligent; and the development of web applications
for the management of data flows and information on cloud platforms. Specifically, the
object of analysis is a particular project developed by the company Prodacta: the Coffeehive
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project, an interconnection platform for the centralised and real-time data collection of
post-production coffee machines. We were granted, through informed consent by the
respondents, formal permission to show the name and information related to the company.

For the case study, it is important to develop a wide range of data collection procedures
based on different sources of information [84,90]. The qualitative data to be analysed are
divided into four main groups: interview (individual interview, face-to-face interaction
in a group, web-based interaction), observation (participatory and non-participatory),
documents (private and public) and audiovisual materials (artefacts in photographs).

A specific analysis protocol was followed for the case study object of our analysis [84].
After developing a basic knowledge of the issues under investigation through an in-depth
analysis of the literature on the topic, we moved on to the collection of evidence. In order
to ensure the triangulation of data [84], a process that supports researchers by limiting bias
due to particular personal positions of the same or non-objective individual perspectives,
data collection took place using the following sources: documents, company website and
semi-structured interviews. We chose to conduct semi-structured interviews because this
type of interview allows the researcher to refocus the questions or ask the interviewee for
more information if something interesting or new emerges.

The sources of evidence were selected and used in a concatenated way [84], that is
through an explicit correlation between the documents examined, the choice of the subjects
to be interviewed and the questions put to them. In particular, the data and information
obtained through the analysis of the documents and information on the company website
were functional to structure the interviews, focusing on the aspects of interest. Therefore,
before starting the interviews, a preliminary investigation was carried out to allow the
research team to better understand the development and characteristics of the business, the
context and the specifics of the Coffeehive project. This survey was mainly based on an
in-depth analysis of the available data: internal documents, information available on the
company’s website, and PowerPoint presentations or videos.

The case was developed on the basis of semi-structured interviews conducted between
November 2020 and September 2022. The interviewees are part of both the management
team of Prodacta and Software Business, as experts in the implementation of manage-
ment systems of flows and processes in the company with experience in the F&B sector.
Specifically, the Chief Executive Officer and Chief Marketing Officer of Prodacta; the Chief
Technology Officer and the controller of Software Business were interviewed.

For each of them a focused interview was conducted [84], in which each subject was
interviewed for about 90 min following a scheme of open questions. The questions were
designed to allow the interviewee to answer the question spontaneously [91]. Due to
the COVID-19 pandemic crisis, the interviews were conducted, on the Microsoft Teams
communication platform. In particular, after contacting each manager, the research group
was introduced, the main objectives of the study were explained, and all the issues related
to the confidentiality of the information provided and the company data acquired were
managed. The interviews were videotaped with the consent of the respondents and then
transcribed following the “24 h rule” [92].

In order to study the impact of smart technologies in F&B companies, we adopted a
qualitative approach based on a thematic analysis of the transcripts and documents related
to our case study. The data were analysed using thematic qualitative coding techniques. The
main goal of the data analysis is to find answers to the research question through categories
or themes that are intended as results of the analysis [93]. Specifically, the transcriptions
and documents were systematically analysed to identify categories and relationships of
meanings [89,90].

Therefore, following the method of Gioia et al. (2013) [89], we linked first-order de-
scriptive terms (e.g., quotations) and second-order themes (e.g., main that topics emerged)
to the identified aggregate dimensions: (1) the information flows provided by smart tech-
nologies; (2) the impact of smart technologies on business processes; (3) and finally, the
impact of smart technologies on decision-making and control processes.
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In particular, the data analysis was conducted following an iterative process articulated
in several steps [94,95]. First, we identified any units of data that could be relevant to our
study and assigned codes to them. Then, we tried to group the codes that presented
analogies and affinities of meaning within the same category. Finally, we grouped the
categories into broader themes and then into the identified aggregate dimensions [94].
To ensure the validity and reliability of the analysis, the data were analysed and coded
separately by each author. Subsequently, we shared and discussed the classification of
key concepts, resolved any discrepancies, to arrive at a shared classification [93]. In this
regard, we collaboratively reviewed the results to isolate any discrepancies in the identified
aggregate dimensions until an acceptable level of reliability was achieved [93,95]. Through
this rigorous data analysis process, the researchers maximised intercoder reliability and
intercoder agreement [92].

4. Results
4.1. Case Description: The Coffeehive Project

The Coffeehive project aims to develop an interconnection platform for centralized and
real-time data collection from professional coffee machines used in the Ho.Re.Ca (Figure 1).
The project provides all actors in the coffee supply chain with dashboards for real-time
monitoring of volumes and revenues, as well as maintenance, in order to provide them
with information on aspects related to the profitability of coffee machines.
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The technological solution developed by the project consists of a hardware component
(Plug&Play device) inserted in the professional coffee machines and a cloud platform
for managing the data collected through the hardware component. By applying IoT real
time data collection technologies, it provides real-time information on both the use and
wear status of the machines and on the coffee consumption. The data collected and made
available on the cloud platform is then processed by the analytics, providing analysis and
useful information to the various stakeholders in the coffee supply chain connected through
the technology.

In this regard, the technological solution proposed by the Coffeehive Project connects
the following actors in the coffee supply chain: roasting companies; coffee agents and re-
tailers; professional coffee machine maintenance service companies; and coffee shop/point
of sale (Figure 2).
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In essence, the technological solution aims to make every espresso coffee machine
smart, allowing it to be monitored via a cloud platform.

4.2. Main Findings of the Case

The aim of this paper is to understand how the implementation of smart technologies
affects the decision-making and control processes of companies operating in the F&B
industry. In line with the research objective, the case of the Coffeehive project analyses how
the implementation of an intelligent technological solution, significantly expanding the
amount of data and information, affects both the business processes of the various players
in the coffee supply chain and their decision-making and control processes. Therefore,
we have reported the results of the multiple sources of evidence under three aggregate
dimensions: (1) the information flows provided by smart technologies; (2) the impact of
smart technologies on business processes; (3) and, finally, the impact of smart technologies
on decision-making and control processes.

4.2.1. The Information Flows Provided by Smart Technologies

The Cloud platform developed by the Coffeehive project is multi-tenant and provides
information at different levels by creating dedicated dashboards for different types of
stakeholders. Therefore, the technological solution provides the various actors in the coffee
supply chain with structured and unstructured data and information from external sources.
These data and information are then integrated into the company’s information systems
and combined with data from internal company sources, to provide useful information for
the decision-making process.

The Information provided by the t”chno’ogical solution is presented below for each
stakeholder in the coffee supply chain.

The roasting company, which is the main player in the coffee supply chain, has man-
agement data on the number of coffee machines allocated to customers, the geolocation of
the machines and their operation. IoT technology provides a wealth of real-time informa-
tion on the coffee consumption of the machine fleet. This information is integrated with
the roasters’ ERP systems, allowing them to obtain information in terms of sales volumes
and revenues updated in real time. The technological solution also provides inventory data
on the quantity of coffee delivered and the quantity of coffee in stock. This data can be
analysed by business intelligence systems through an algorithm that defines the sched-
uled reordering time of the stores built on out-of-stock predictions based on consumption
(Table 1).
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Table 1. The roaster’s dashboard.

Management Data Economics Inventory Quality Information Systems

Number of machines;
Geolocation of

machines; Number of
machines on/off

Number of coffee per time interval;
Coffee consumed in KG;

Cross-selling between points of
sale; Opening days; Opening

times; Coffee/Total customers (by
time interval); Coffee/time slots

Coffee delivered
KG; Coffee in stock

in KG; N. days
remaining at
Stock Break

Rating
Coffeehive

Integration with ERP
systems; Integration

with business
intelligence systems

“The roaster has a complete overview of what the fleet of machines is on loan for use,
has real-time information on the coffee consumption of the machine park and on the
consumption of the machines”. (Chief Technology Officer)

The agent is another important player in the coffee supply chain, as he manages the
relationship between the roaster and the selling points. For the agent, the dashboard is
limited to the store he manages.

“Out of 1000 points of sale of the roaster, the agent manages 30. Compared to those 30 points
of sale managed, the agent has an overview of the data and information held by the roaster.
This way, he can manage his store fleet more effectively”. (Chief Marketing Officer)

Therefore, limited to managed the points of sale, the agent has information on the
number of machines and their operation; on the consumption of coffee by the machine
park and on the inventory in terms of coffee delivered and coffee in stock (Table 2).

Table 2. The agent’s dashboard.

Management Data Economics Inventory Quality

Number of machines;
Geolocation of machines;

Number of machines On/Off

Number of coffee per time interval;
Coffee consumed in Kg; Cross-selling
between points of sale; opening days;

opening times; Coffee/Total customers
(by time interval); Coffee/Time slots

Coffee delivered KG;
Coffee in stock in KG;

number days remaining at
stock break

Rating Coffeehive

The coffee shop has limited data access to its point of sale. IoT technology provides
the coffee shop with real-time information on coffee consumption. This data can then be
processed to create correlations between coffee consumption and certain days and/or time
slots; between the consumption of coffee and the number of customers in relation to specific
time intervals. Coffee consumption data is also used to determine the need for scheduled
reordering. Furthermore, the technological solution provides the bar with a wide range of
data relating to the quality of the coffee dispensed, such as the number of daily cleanings,
and data on extraction time, temperature or delivery pressure (Table 3).

Table 3. The coffee shop’s dashboard.

Economics Inventory Quality Information Systems

Number of coffee per time interval;
Coffee consumed in KG; Coffee

collected at the bar time interval; Cost
of coffee sold by time interval; Store

traffic by time bands; Frequency return
of customers % of new customers on

the total; average stay time of the
customers; opening days; opening

times; coffee/total customers (by time
interval); coffee/time brands;

coffee/hour; cost energy consumption

Coffee delivered KG;
coffee in stock KG;
numbers of days

remaining at the stock
break; Option to reorder

coffee KG

Number of daily cleanings;
total supply/cleaning;

number of single outputs;
number of double outputs;

total outputs (single-double);
extraction time; output

temperature; output pressure;
Coffeehive rating; average

hourly, daily rating,
monthly, total

Integration with
Ho.Re.Ca. systems
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Finally, the maintenance company has access to data relating to the use and operation
of the coffee machine. IoT technology provides the maintenance company with a series of
information relating to the number of interventions, monitoring of energy consumption,
and signs of components replacement. In addition to information on routine maintenance
operations, the technological solution offers the maintenance company real-time monitoring
of the machines and the processing of information for predictive maintenance interventions
(Table 4).

Table 4. The maintainer’s dashboard.

Ordinary Maintenance Alarm
Management

Remote
Control

Predictive
Maintenance

Real-Time
Monitoring Geolocation

Number of machines waiting for
maintenance; Number of
interventions and type of

maintenance carried out; Time in
operation; Energy consumption
monitoring; Communication of
component replacement signals

Status machine
temperature;

Machine
pressure status;

Number of
machines on/off

Number of
managed and

geolocated
machines

Through this data and information, the maintenance company is able to detect the
intervention in real time and optimize the maintenance performance.

“The information is also provided to the maintenance company which in this way is able to
understand and intercept any machine interruptions/breakages in advance”. (Controller)

4.2.2. The Impact of Smart Technologies on Business Processes

The technological solution provided by the Coffeehive project has a different impact
on the business processes and on service offerings of the various stakeholders in the coffee
supply chain.

Traditionally, the coffee sector is characterised by the loan for use contract. The
coffee roaster/distributor provides a Ho.Re.Ca. operator (e.g., the coffee shop) with the
coffee machine on loan for use. The Ho.Re.Ca. operator, in turn, undertakes to the
exclusive purchase of coffee and commits to display the distributor’s coffee brand/sign
inside its premises. The distributor/roaster bears all the costs and obligations for the
periodic maintenance of the machine as well as the management of any repairs in the event
of breakdowns.

The Coffeehive project aims to satisfy different types of latent needs of the various
players in the coffee supply chain. In this context, the risk for the roaster is to lose control
over the actual consumption of coffee and the use of the machine by the coffee shop, and to
lose part of its revenue due to the customer’s unfaithful behaviour. The coffee shop, on
the other hand, relies on the sale for a large part of its revenue. Therefore, the coffee shop
cannot risk suffering a machine downtime due to poor maintenance.

The technological solution developed by the Coffeehive project mainly impacts on the
business processes of the roasting company.

As explained in the previous paragraph, by implementing the technological solution,
the roaster has punctual and precise information on the actual consumption of coffee
at a given point of sale, avoiding the risk of unfaithful behaviour by the coffee shop
and exercising greater control over it. The technological solution ensures a closer link
between the roaster (supplier/lender) and the coffee shop (customer/borrower), fostering
customer loyalty.

“The roaster sees in his customers as a kind of affiliate, since the coffee shop buys
exclusively from a single supplier”. (Chief Marketing Officer)

The quality of the coffee served is a determining factor in the loyalty of the final
customer to a brand and its points of sale. In this sense, the IoT can be used to have better
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control over the quality of coffee. The main service that is usually offered by the roaster
to the coffee shop is to guarantee the quality of the blending and grinding of the coffee
dispensed. However, the quality of the coffee depends on many factors, such as the blend,
the quality of the water used and the pressure exerted by the barista on the machine. The
implementation of the technological solution allows the roasting company to have access
to a huge amount of data that would otherwise be difficult to obtain, such as data on water
quality and coffee brewing pressure. In this way, the roaster is able to exercise effective
control over the quality of the coffee dispensed, proposing ad hoc corrective actions to
improve coffee quality.

Furthermore, by obtaining information on the actual consumption of coffee, the roaster
is able to automatically replenish its customers. The technological solution entails the
efficiency of the logistical processes of attempted sales, i.e., all those organized processes of
means and people able to periodically check the stock of a specific product at a point of
sale and therefore its replenishment. Thanks to real-time data on actual consumption and
product stock at the point of sale, the technological solution makes it possible to develop
a replenishment model that will lead to rationalisation and cost savings associated with
stock levels and a reduction in logistics costs.

Changing in the business model from attempted sale to pay-per-use has an impact in
environmental terms. Timely information on restocking requests from the points of sale
reduces the number of trips to the store, which in turn results in lower costs and reduced
CO2 emissions. An efficient vehicle fleet has a positive impact on the environment.

“The fundamental aspect is the change of the business model from attempted sale to pay
per use, so as to avoid going to the point of sale to offer the coffee with the risk that it will
not be purchased, making empty trips. Without the technology, the vehicle fleet consumes
unnecessarily fuel. With Coffeehive, the fleet moves in a targeted way, optimizing the
supply chain and making sales more efficient”. (Chief Executive Officer)

On the one hand, the adoption of IoT technology and the Cloud platform has an impact
on the roaster’s business processes making them more sustainable; on the other hand, it
improves the efficiency of the supply chain management process, in terms of all aspects
related to logistics and warehousing, and then improves consumption and deliveries to the
point of sale.

Therefore, the technological solution implemented in the coffee machines allows
roasters to expand the range of services offered to their customers. In addition to supplying
their own product, the coffee machine, they can provide data collection services to their
users. These services translate into advantages for both the customer and the roaster, such
as: control of unfaithful operations, reduction of maintenance costs, automatic reordering,
optimization of attempted sales processes.

Within the coffee supply chain, customer trust and loyalty are important aspects. The
relationship of trust between the roaster and the coffee shop is managed by the agents
present in the area, who in fact represent the roasting company.

In general, one of the impacts of digital transformation is the phenomenon of disinter-
mediation. With reference to the analysed case, the technological solution provides for the
planning of warehouse interruptions and the scheduled reordering of goods. Therefore, by
adopting IoT technology, the roaster has precise information on the coffee consumption of
the shop and is able to automatically reorder the goods. In this sense, the role of the agent
who goes to the point of sale to acquire orders for the goods or to sell the product could be
bypassed, leading to disintermediation.

In reality, since customer relationships are an important aspect in the context of the
coffee supply chain, the intent of Coffeehive is to ensure that the agent, who maintains a
loyal relationship with the roaster at the point of sale, becomes a business consultant. The
agent has at his disposal data and information on the points of sale he manages. Thus, his
role becomes that of interpreting the data and information obtained through the technology
and analysing it together with the coffee shop in order to adopt the most appropriate
strategic solutions and business changes.
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Therefore, the adoption of technology has an impact on the agent, who offers the point
of sale the additional service of consultancy.

“Our intention is to turn the agent into a business consultant: through the management
of dashboards and data that will be available for the analysis, for example, of the turnover
rather than coffee consumption at that point of sale, the agent could understand what
kind of blend to supply, what kind of time slots to favor for promotions or to boost coffee
consumption. All this information, both qualitative and relative to profitability, facilitates
the business process of the point of sale”. (Chief Executive Officer)

“The agent is no longer a salesperson but an all-round business consultant in terms of
both quality and profitability and volume analysis. [ . . . ]. Coffeehive ensures that the
relationship with the agent is precisely one of high added value because the agent has to
interpret the data and information provided to him”. (Chief Marketing Officer)

Finally, the technological solution developed by the Coffeehive project has a minor
impact on the business processes of the coffee shop and the maintenance company. With
reference to these two actors, the technological solution developed by the Coffeehive project
has a minor impact on their business processes.

The coffee shop/point of sale, as mentioned above, has limited access to data; for ex-
ample, it can have information relating to coffee consumption in terms of coffee consumed
on certain days or at certain times, or of coffee consumed in relation to the number of
customers who have accessed the point of sale. The advantage offered by the technological
solution is the optimisation of the store management. The solution offered by Coffee-
hive, in addition to the number of coffees dispensed in a given period of time, provides
customer-related information (for example, information on aspects related to the quality
of coffee extraction), with the aim of offering added value in the management of the store.
Furthermore, through the technological solution, coffee shops can exercise greater control
over their point of sale.

The maintainer is usually an actor appointed by the roaster. The maintenance tech-
nician has access to the data relating to the operation of the machines. The technological
solution offers the service of the real-time monitoring of the machine, enabling the main-
tenance technician to carry out routine maintenance and predictive maintenance, thus
partially expanding his range of services.

4.2.3. The Impact of Smart Technologies on Decision-Making and Control Processes

The data collected by the centralised platform are integrated into the information
systems to support the decision-making and control processes of the roaster. Depending
on the characteristics and type of the information system and the team of control systems
adopted by the roaster, the integration can take place through analytics and concern the
analysis of unstructured data and the extraction of information used for decision-making
and control processes, or through ERP with reference to a single company function, for
example, to make the supply chain more efficient.

Furthermore, the data and information made available by the solution can be in-
tegrated into the information systems of maintainers and roasters, connecting them in
machine-to-machine mode.

“In a use case that we have implemented, the integration takes place in the following
way: the system reports an anomaly, for example the excessive temperature of the coffee
machine in a store, directly to the maintenance technician, who goes to the shop to carry
out the intervention. At the same time, a report is also opened in the roaster’s systems, so
that they are aware of the interventions that have to be carried out or have been carried
out by the maintenance technician”. (Chief Technology Officer)

This integration has an impact on the control systems of the roasting company, which
not only controls the sales of a specific point of sale through real-time monitoring of
volumes and revenues, but also the maintenance carried out, which is reflected in more
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information on maintenance costs. These are significant costs in the context of the store
margin analysis, and information about them is usually difficult to find.

“Often the maintenance costs are watered-down and it is difficult to retrieve information
on them. Furthermore, the maintainers are often small, unstructured companies, and
have great difficulty in intercepting the interventions and, the activities carried out”.
(Chief Executive Officer)

Therefore, the use of IoT technology and the cloud platform provides information
that helps to perceive costs that are not always directly quantifiable or difficult to capture,
which has an impact on cost accounting systems. In addition, the information provided by
the technological solution facilitates the process of allocating indirect costs to individual
cost objects, as it enables the precise identification of cost drivers.

“The IoT solution, for example, makes it possible to allocate the depreciation costs of
individual hardware items. At a management level, it is known that a machine lasts four
years, but by having evidence of its actual use, you are able to attribute costs in a more
reliable and real way and you are better able to create the famous point of sale income
statement”. (Chief Technology Officer)

Furthermore, real-time knowledge of actual consumption and the level of the product
in stock at the point of sale allows the roaster to carry out a supply planning and avoid
stock outages, leading to rationalisation and cost savings in terms of stock levels, reduced
logistics costs, and lower environmental impact. The supply planning resulting from the
analysis of coffee consumption would involve different strategic choices of the roaster
related to changes in the partnership with the point of sale.

“Trivially, if the roaster sees that a store does not have a high turnover, he can also decide
not to invest in it anymore. The roasters make investments related to hardware, personnel,
training, advertising, based on estimated analysis of the market potential of the points of
sale. On the basis of the data obtained through the platform for each store, they can decide
whether or not to invest in a particular point of sale”. (Controller)

Therefore, as highlighted by the interviewees, the data and information obtained
through the proposed technological solution are used for current day-to-day operations
and thus provide an important support to the control systems. At the same time, such
data and information support strategic decisions, influencing decision-making systems
and processes.

“IoT technology in the coffee shop allows us to have an indication of how many people
frequent that coffee shop. For example, if I compare the number of people who frequent
that coffee shop and the number of coffees dispensed, I start to understand the trends. If I
see that some trends are not consistent, I think about the reason why and what corrective
action I need to take”. (Chief Marketing Officer)

The increased availability of data not only feeds the ex-post analysis for monitoring
the results achieved, but also provides useful information support for the ex-ante analysis
in the budgeting and strategic planning phase.

5. Discussion and Conclusions

This study deepens the understanding of the impact of smart technologies on the
decision-making and control systems of companies operating in the F&B industry by
investigating a specific case study.

To cope with the current unstable and turbulent competitive scenario, characterised
by a high degree of uncertainty that makes forecasting phenomena extremely difficult,
companies are increasingly challenged to redefine the current decision-making and control
models in favour of lean, efficient and digitised ones. At the same time, the growing
demand for information and the need to make predictions about the future, as well as the
growing stakeholders demand for sustainability, are forcing companies to embark on paths
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of revision and optimisation of key company processes in order to steer them towards
sustainable goals.

The F&B industry is a particular study context, as it is characterised by a number
of elements of complexity. In a rapidly changing context such as the current one, in
order to adapt their offer to the real needs of the market, F&B companies have felt the
need to rethink their business models, transforming the way in which value is created:
from an approach focused on product sales to one that mixes additional products and
services, aimed at offering the end customer an added value perceived as strategic [42].
The high perishability and limited shelf life of the products offered by F&B companies
fuel the complexity in the management of orders, purchases, sales, warehouses and, in
general, production planning [43]. Therefore, management has to manage the coexistence
of various functions with different needs. Moreover, nowadays, the final consumer pays
more attention to the provenance and origin of products, asking companies for increasingly
detailed information on all stages of the production chain [1]. Therefore, in this competitive
context, sustainability is a key element in meeting customers’ needs in terms of product
quality and compliance with high standards [45].

The complexity inherent in the sector and the growing amount of information to be
managed generate the need for tools and technologies to digitise and automate decision-
making and control processes. In this context, smart technologies represent a useful tool for
company management to support the decision-making and control system, with numerous
advantages also in terms of sustainability [54,58–60].

Despite their potential, smart technologies have so far played a minimal role in
improving the decision-making and control systems of F&B companies. F&B companies,
being mainly small and medium-sized enterprises, are struggling to modernise their
production and operational processes by introducing smart technologies pervasively. This
results in lower levels of adoption and less sophisticated digital technologies. Thus far, there
are still few F&B companies that have decided to focus on IoT projects and applications
rather than on Cloud Computing to store company information.

Furthermore, the literature seems to be silent on the impact of smart technologies
on the decision-making and control systems of companies operating in the F&B industry.
In light of the above considerations, we conducted an exploratory case study aimed at
providing clarifications on the issues investigated. Therefore, the paper analyses the topic
of smart technologies in the F&B industry, which has not yet been well researched. With
regard to the role of smart technologies in decision-making and control systems, the case
study is characterised by the use of smart technologies which represent an indispensable
need within the business activities of the stakeholders in the coffee supply chain.

Our findings support the idea that smart technologies can play a key role in improving
the decision-making and control systems of F&B companies. In particular, the results of
the case study show how the access to data offered by smart technologies represents a
source of competitive advantage and has a particular impact on both business processes
and decision-making and control systems.

The information flows provided by the technological solution make a significant con-
tribution to both operational and strategic management. In fact, the case study analysed
highlighted how the application of IoT solutions in the coffee supply chain greatly favours
and develops information flows that go from retail to the parent company, i.e., from the
coffee shop to the roaster, which were previously much less relevant [51,52]. This informa-
tion is useful throughout the coffee supply chain, as it affects different business processes
of the various stakeholders. Furthermore, the results show how the data generated by
the IoT solution enables effective management of the coffee supply chain and operations
within the organisation, especially with regard to the main actor in the supply chain, i.e.,
the roaster. These information flows help to improve the efficiency and effectiveness of
supply chain management (cost, time and resource savings, high quality and on-time deliv-
ery). Moreover, the information flows obtained become relevant in the management of the
various corporate functions, overcoming the element of complexity that characterises F&B
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companies [43]. Referring to the roaster, the information flows obtained is relevant in the
perspective of the different business functions, such as the sales manager, the production
manager and the logistics manager. The information flows provided by the technological
solution also reduce the information asymmetry between the various stakeholders in the
coffee supply chain that often characterises F&B companies [47].

An innovative aspect that emerged from the analysed case is the change in the role
played by the agent who becomes a business consultant. While in other sectors, digital
transformation usually leads to disintermediation, in the F&B industry, where customer
loyalty is the qualifying element of the business, digital transformation has an impact by
changing the role of agents in the supply chain.

The case analysed shows how the adoption of smart technologies, such as IoT and
the cloud platform, has a direct impact on the decision-making and control system of the
roaster, which is the central actor in the coffee supply chain. Therefore, by implementing the
technological solution proposed by the project, the data and information acquired through
traditional information systems and tools are combined with those obtained through the
IoT, offering new opportunities for using data in decision-making and control systems.

In particular, the increased flow of information resulting from the application of IoT
solutions in the F&B industry has been shown to have an impact on control systems, as
it generates a large amount of mainly non-accounting information that is relevant for
management control purposes. In this sense, the results of the interviews showed how the
technological solution offers access to an enormous amount of data that would otherwise be
difficult to obtain (such as data on water quality and coffee brewing pressure), providing the
opportunity to effectively control the quality of the product supplied and to propose ad hoc
corrective actions to improve the quality of the product. Furthermore, the IoT solution also
provides information to support sustainability, with a positive impact on the environment.
However, the technological solution allows management to obtain data to be integrated
into decision-making and control processes only on ecological and economic aspects.

At the same time, our findings show how the technological solution also impacts on
decision-making systems, as it supports an information flow that enables management to
make optimised strategic decisions, as in the case of supply planning. In essence, the new
technology implemented by the project offers not only final data but also real-time data.
Whereas previously, to support the decision-making process, the practice of controllers was
limited to the analysis of historical, aggregated and accounting data, with the adoption of
the technology much of the change is related to the fact that the range of data acquired and
available for companies has increased significantly and data is provided in real time.

Specifically, the results show how real-time collection and analysis of data related
to actual consumption and machine operation improves performance measurement sys-
tems, facilitating the calculation of non-financial indicators and offering management the
opportunity to conduct more accurate profitability analysis along new dimensions of anal-
ysis [64–66]. In this regard, the use of smart technologies could play an important role in
the design and implementation of performance measurement systems and their use in the
formulation of strategies as it would improve the understanding of business dynamics
and support decision-making systems. The availability of real-time data on the actual use
of resources and customer demands has a positive impact on the budgeting process, as
it improves the accuracy of estimates made by management [11,61–63]. Furthermore, the
results of the interviews show how the technological solution also has a positive impact
on analytical accounting systems, allowing for a more accurate cost estimation through
the identification of costs that would otherwise be difficult to determine (as in the case of
maintenance costs) and a more efficient allocation of indirect costs to cost centres [12,61].
Through the dashboards made available by the technological solution, management is able
to consult increasingly articulated, detailed and timely data in real time, which can have a
positive impact on the reporting system [11]. Finally, by comparing the actual results with
the feedforward data, managers are able to foresee possible deviations between results and
objectives and implement corrective actions [67].
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In essence, the technological solution has provided some tools capable of processing
information to assist managers in decision-making, and it is also capable of matching
information for management and monitoring objectives.

With reference to decision-making systems, the results of the analysis highlighted
how the availability of data and information on stock and consumption levels allows the
company to make more informed decisions. The application of IoT solutions facilitates and
develops information that flows both upstream and downstream of the supply chain, thus
helping management to make smarter, faster and more effective decisions, reducing the
time between decision and action and increasing the accuracy of planning. Through the use
of these tools, managers are able to continuously modify long-term planning by limiting
forecast uncertainty, as in the case of planned reordering [11]. The technologies used in
this case show how the analysis of structured and unstructured data gives companies an
advantage by creating correlations and patterns between the different sources to provide
alerts that minimise the costs and risks of disruptions or malfunctions, and allowing
management to make optimal decisions. In addition, analysing and accessing customer
data allows the company to better predict future demand, decide which products can
be reduced when they become less profitable, which products to focus on and make
promotions instead, and what the customer’s needs are. This aspect is very relevant
in the decision-making and control system of F&B companies given the need to meet
customer expectations.

In conclusion, the implementation of the solution has represented an opportunity for
the roasting company to activate several changes in internal processes and to implement
a more effective realisation of the integration of decision-making and control processes,
information flows and management accounting.

This study offers important implications from both a theoretical and a practical point
of view. From a theoretical point of view, the study enriches the literature on decision-
making and control systems of F&B companies and aims to partially fill the gap found
in the literature. In particular, this research advances our understanding of the role of
smart technologies in decision-making and control systems, contributing to the growing
but still inchoate studies on smart technologies and clarifying their role in improving
decision-making and control processes. Specifically, we provide empirical evidence to
academic research investigating the support of new technologies for the management
of organizations.

From a practical point of view, the research work offers important managerial impli-
cations. By providing evidence of the effectiveness of smart technologies in supporting
decision-making and control systems, it can serve as an example for those who intend to
approach the introduction of such technologies in their business, with specific reference to
the F&B industry. Managers of companies operating in the analysed sector can take advan-
tage of our study by analysing the successful practice of such entrepreneurial initiatives.
By analysing this case, we sought to better understand how F&B companies, characterised
by elements of complexity, can exploit the value created and provided by new technologies
to improve their decision-making and control processes. The implementation of smart
technologies represents an interesting business opportunity for the entire supply chain.
The technology offers both benefits at the individual level in terms of greater efficiency and
lower costs, and benefits at the supply chain level by making it more efficient. With specific
regard to the sector analysed, this study shows how the use of smart technologies is relevant
and indispensable to achieve better effectiveness in managing individual organisations and
the entire supply chain.

Our research has provided a better understanding of how digital technologies affect
decision-making and control systems. However, like any other study, ours has several
limitations. The main one relates to the context of the case study. More precisely, this
paper sheds light on the case of a project developed for F&B companies. The specific
characteristics of the industrial sector may have introduced a bias, making the results at
least partially unsuitable for application in other industrial contexts. Furthermore, since
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the analysis is based on a single case study, the results obtained cannot be generalised to all
companies operating in the reference sector. Further studies will have to validate our results
in other contexts and derive the conditions for the generalisability of the implications. The
second limitation of this study concerns the small number and type of actors involved in
the analysis. The interviews were conducted with members of the top management of
Prodacta and Software Business, thus only taking into account the point of view of the
developers of the technological solution and not that of the users, such as roasters. This
limitation could lead to a limited view of the phenomenon under investigation. Given the
elements of subjectivity that inevitably characterise the use of decision-making and control
systems, the present work paves the way for future case studies that can confirm, integrate
or contrast the empirical evidence presented.
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