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Abstract: This paper examines the current challenges faced by logistics with a focus on the agri-food
sector. After outlining the context, a review of the literature on the relationship between logistics
and strategic management in gaining and increasing competitiveness in the agri-food sector is
conducted. In particular, the flow of the paper is as follows: after examining the aforementioned
managerial problem and its broader repercussions, the paper proceeds to address two main research
questions. First, how and by which tools can digitization contribute to improving supply chain
management and sustainability in logistics? Second, what are the main managerial and strategic
implications and consequences of this for the agri-food sector in terms of efficiency, effectiveness, cost
reduction, and supply chain optimization? Finally, the paper presents Italy as a case study, chosen
both for its peculiar internal differences in logistical infrastructures and entrepreneurial management
between Northern and Southern regions (which could be at least partially overcome with the use of
new technologies and frameworks) and for the importance of the agri-food sector for the domestic
economy (accounting about 25% of the country’s GDP), on which digitization should have positive
effects in terms of value creation and sustainability.

Keywords: logistics; agriculture; agri-food; agri-tech; strategic management; digitization; IoT; Big
Data; artificial intelligence; Blockchain

1. Introduction

International trade, global politics and new technologies are facing radical changes
which result in great complexity and uncertainty.

The world of shipping, transport and logistics is developing in a context of increasing
globalization, which has enabled production processes to enjoy a substantial reduction
in transport costs and an increase in efficiency with considerable benefits for the growth
of the global economy [1]. In addition to these macroeconomic developments, there are
endogenous challenges in the shipping world characterized by limited hold capacity,
horizontal and vertical integration processes, tensions in the shipbuilding industry and
increasing regulation [2,3].

In the port sector, for instance, the imperative to maintain the efficiency of loading
and unloading operations and the need to raise capital for infrastructure development
are compounded by the challenges of environmental protection and the demands of local
communities [4–6]. The digital economy is reshaping transportation [7–9] with, for instance,
the aim of increasing efficiency levels, achieving greater transparency and traceability of
logistics chains, and reducing negative externalities (e.g., accidents, environmental and
road damage, congestion, oil dependence, etc.) resulting from specific logistical activities.
Despite the opportunities offered by new technologies, digitization represents a major
challenge for many supply chains in maintaining the competitiveness of a structure that, by
its nature, is located in a given territory and serves its logistics chains [10,11]. Digitization
processes require specific strategic planning, business process reengineering, and definition
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of specific KPIs [12] in order to, on the one hand, avoid social tensions and, on the other,
to foster the development of a logistics system focused on improving value chains and
safeguarding the welfare of local communities and the environment.

Logistics integration shared by companies is a major goal [13]; by closely coordinating
different logistics activities along the supply chain [14], it is possible to optimize the flow of
materials with customer requirements, thereby increasing reliability and speed of response
to market. In addition, the role of digitization in logistics can greatly improve sustainability,
as shown in several recent research papers [15–18]

For these reasons, the present paper aims at analyzing the specificity of logistics at
the level of strategic management through an extensive literature review, along with the
ways in which digitization can help to improve specific aspects of both efficiency and
sustainability, with a particular focus on the agri-food sector.

The numerous benefits that can potentially be achieved by logistics integration along-
side the supply chain appear particularly relevant for the companies operating in the
agri-food industry [19], where the profound changes in the competitive scenario caused by
the evolution of food demand and its “short supply-chain” [20], the progressive growth
of the international dimension of markets, and the dominant role assumed by large-scale
distribution chains [21] all require a rethinking of operational logic and management
models.

In particular, the evolution of consumer preferences has led to exponential growth
in the range and variety of agri-food products available [22], while the growing role of
large-scale distribution has forced agri-food companies to adapt to distribution needs
through frequent deliveries, palletized loads, and specific technologies [23]. The rational
management of logistics along the supply chain in this context plays a fundamental role
through the integration of physical and information flows.

Therefore, following a general analysis of the role of logistics in management, two
main research questions are addressed in this paper: (1) What contributions can digital-
ization bring to the logistics sector and supply chain optimization? and (2) What are the
direct effects in the agri-food sector (with a focus on the Agriculture 4.0 paradigm), an
industry which relies heavily on logistics for a series of very significant aspects such as the
high perishability of products and the need to transport them to markets far away from
production.

After this part, the paper presents the case study of Italy, a country that could greatly
benefit from vast investments in digitization and new technologies in the aforementioned
areas for two main reasons.

First, transportation and logistics have been fundamental in Italy since the times of
Romans; yet today, many issues at the infrastructural level, especially the logistical divide
between Northern and Southern Italy [24] remain to be addressed and could greatly benefit
from many of the digital technologies examined in this paper.

Second, the fundamental importance of the agri-food sector to Italy, amounting to
around 25% of its GDP, means that the ability to employ the most recent and incoming
digital technologies for logistics to support this specific industry and help close the in-
frastructural gap between Northern and Southern Italy is a strategic and competitive
imperative for the country.

The difficulties associated with the management and organization of logistics in the
agri-food system are even more pronounced when looking at the reality of Southern Italy,
characterized by the prevalence of small- and medium-sized enterprises operating as
subcontractors which, partly because of the aforementioned infrastructural gap between
the two geographical realities [24], do not take full advantage of the opportunities offered
by direct relations with customers and by the “Made in Italy” merchandise mark.
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2. Strategic Management in Logistics: A Balance between Connectivity and
Sustainability

Logistics has always been an essential and strategic process for companies [25], coor-
dinating the activities of the various players involved in the transport of goods from the
production market to the consumer market to optimize the entire supply chain both in
operational and economic terms [26–29].

One of the main elements of the competitive advantage in logistics at both the country
and company operation levels is connectivity [30,31], which can be defined in terms of the
quality of the infrastructure available on the territory as well as in terms of the number of
connected nodes (maritime, air and intermodal services) [32,33].

This is a matter of both physical infrastructure and intangible network and node infras-
tructure for reasons of both efficiency and greater safety and environmental sustainability
in terms of lower emissions and accidents [34,35].

Competition in today’s economic world is mainly based on the speed of access to mar-
kets [36,37] national and international, and, moreover, on the efficiency of logistics chains,
which have a decisive influence on the selling price of products [38]. Greater efficiency
in infrastructure management methods, along with the need to digitalize processes and
procedures, is essential [39,40].

In addition to the fundamental connectivity factor, the logistics sector is one of the
most exposed in terms of environmental sustainability [41] as both transport and storage of
goods are activities that produce CO2 emissions [42–44], waste, and land consumption [45],
and determine other negative externalities as well, such as accidents and traffic congestion.
While at a first glance this sector might thus appear to be somehow opposed to the quest
for greater connectivity, on the contrary, sustainability should be not only a social duty of
companies but a lever for growth and competitiveness [46–48]. Logistics, in fact, has an
environmental cost for which companies are responsible, and of which they need to be
aware if they want to improve the environment in which they operate on a large scale and
in terms of corporate social responsibility (CSR) [49,50].

Critical issues arising from logistics and consumption choices are never neutral, and
not all distribution models are sustainable. That is where connectivity and sustainability
converge as a task for strategic management: greater fragmentation implies higher eco-
nomic and environmental costs, as these are closely related to the timing and frequency of
deliveries [45,51,52].

Hence, the aim of strategic management should be to find environmentally-friendly
solutions to increase connectivity for the logistics chains [53], e.g., reduction/reengineering
of packaging to optimize storage and maximize capacity and use of recyclable materials to
achieve a reduction of wastes [54,55] along with other capacity management strategies and
technologies. As an example, digitization and consequent dematerialization of procedures
and documents [56,57] with an accurate choice of increasingly sustainable modal combina-
tions results in a significant reduction in errors during the information transfer phases, thus
reducing waste [58,59]. In addition, accurate measurement and reporting of greenhouse
gas emissions from the movement of goods and related logistics operations could certainly
accelerate the reduction of negative environmental impacts [44,60]. Measuring emissions
helps companies to improve their supply chain by making procurement costs more efficient
and by choosing more sustainable modes of transport [61].

In the agri-food sector, logistics is strategic for companies and represents a key element
in determining their success [19,62,63], yet logistics is often more complex to manage here
than it is in other industries. The complexity of logistics in the agri-food industry is due to
the characteristics of the specific products, the required logistical processes to keep them
fresh and good, and the network itself [64], as very far away markets must be served, some
of which are characterized by a low level of connectivity (e.g., some African regions).On
the other hand, complexity is accentuated by the increase in service expectations from the
end-user in terms of punctuality, accuracy, flexibility and timeliness [65].
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The strategic importance of logistics for company competitiveness is therefore present
for all perishable food products and this, as mentioned, implies an increase in the com-
plexity of its specific aspects, deriving not only from the creation, control and monitoring
of green cold chain networks [66] at all levels but, substantially, from the scarce standard-
ization of loading units and the different specific packaging requirements for the various
product classes, something that could be highly improved with intelligent information
sharing and other digital techniques.

3. Digitization and New Technologies to Support Logistics and Its Sustainability

During the next decade, technological innovation will determine a strong evolution
of all transport systems [67], and the strategic choices concerning the infrastructural and
urban planning of the territory will necessarily have to deal with this new scenario for
sustainable mobility as it will lead to new needs and new use of the spaces necessary for
the transport of people and goods [68].

As underlined in the previous paragraph, it is necessary at both the level of political
economy and at the level of business management to define the strategic priorities for
intervention in the logistics sector, or rather, to define macro-objectives and criteria in
order to guide choices. This development will have a significant impact on territorial
organization, e.g., in the direction of smart cities.

In the near future, the field of mobility will undergo a technological renewal that will
have profound effects on travel habits and logistics [69,70].

Automation in the field of land transport is rapidly moving in the direction of replacing
the active driver of the vehicle with an artificial pilot [71,72], relegating the role of the human
being to a mere supervisor of the system. In this scenario, the first effect, which will become
a necessity as early as the next decade, is to rethink the whole mobility system in order to
take advantage of the benefits that the new technologies can bring to the community, rather
than only to individuals or companies [60,73].

As to the pure issue of connectivity and mobility, it is possible to identify three different
development trajectories which are affecting the main players in the industry at the world
level, namely, innovations linked to the use of new communication technologies and new
ways of owning the collective transport system as summarized under the acronym Mobility
as a Service (MaaS) [74], prospects for autonomous driving [72] destined to bring about
profound changes in the functionality of road networks, and the techniques of automatic
vehicle queuing or platooning [75].

These elements, especially if considered as a whole, outline a reference scenario for
the future of mobility that is significantly different from the current situation, determining
problems and challenges that require a strategic capacity at an organizational and manage-
ment level, even more so than at a technological level [76]. For example, these technological
innovations will likely lead to an ever-increasing interdependence between road and vehi-
cles [77], and consequently investment efforts will need to be increasingly concentrated in
this direction. More generally, future scenarios will always show an increase in the mobility
of people, as well as of vehicles alone, when they are equipped with autonomous driving.

In many cases, in order to improve the efficiency of these systems and connectivity
as a whole it will be necessary to intervene in the infrastructures itself, providing a series
of information supports for the vehicle which will refer less and less to data obtainable
from the on-board systems [78,79] by using cloud systems and shared data instead [80].
Additionally, in the connectivity field the social cost of the obsolescence of the networks
and infrastructures cannot be ignored [81], as it relates not only to the costs incurred in
ensuring their extraordinary maintenance (if not their replacement) but to the damage
caused by their possible loss of functionality as well. However, this need could be seen as a
partially favorable condition for adapting specific infrastructures to the needs of the future,
transforming maintenance into a true retrofitting [82] aimed at ensuring new functionality
for large parts of the existing network; in this case, efficiency can thus go hand in hand
with sustainability and efficient resource management.
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Another very important issue when dealing with the topic of connectivity in logistics
is the port-territory relationship [83]; this is one of the basic elements for the development
of the economy of territories and their sustainability [84,85], especially from the perspective
of innovative logistics. In this case, the use of digital technologies for the supply chain
is a fundamental lever to enable a new business model [76,86] with innovative logistics
practices.

The logic whereby the need to create an information environment is highlighted is that
of developing a management platform that implements and enables the business model
through the integration of information from various actors, objects and agents with, e.g.,
Internet of Things (IoT) [87] technologies, enabling an effective and low-cost information
exchange.

Digital innovations can enable logistics operators to promote efficiency and lower
costs [88–91] as well as to pursue new business opportunities, for example through ad-
vanced data management techniques such as Big Data (BD), Data Mining (DM), and
Business Intelligence (BI), to name a few. Data has always been at the heart of logistics,
and new technological advances in data collection, processing, and simulation [92] offer
the opportunity for companies to better achieve their goals, strategically, e.g., by optimiz-
ing routes [93–95], operationally, and tactically, i.e., optimizing the number of trucks and
drivers as well as monitoring deliveries in real-time by introducing new technologies such
as artificial intelligence and augmented reality [96]. Digital platforms thus represent a new
frontier for logistics, as they open up new opportunities and new business models [97].

As noted earlier, logistics is strictly connected with the overall operational efficiency
of a business; thus, the concept, essence and objectives of the application of digitization
in logistics may often involve other economic areas in order to increase competitiveness
and reduce environmental impact by increasing efficiency in the use of certain resources.
This is the vision of creating “green logistics” [98], i.e., logistics as an element of sustainable
development. Many countries, whether developed or emerging economies, are working
towards sustainable development because, as pointed out, a close relationship exists
between logistics, the environment and natural resources, better logistics management;
employing digital technologies will therefore likely contribute to solving the problems of
sustainable development.

To this extent, a specific and very important node for the evolution of logistics in-
volves ports, which constitute a fundamental element of infrastructure for most long-range
transport activities. The port system, in fact, plays a pivotal role in international trade,
goods and passenger transport, and is a vital element in the development of an efficient
and sustainable intermodal transport network. The modification needed to increase the
efficiency of a port often requires the use of digital technologies, eventually turning it into
a “smart port” [99,100].

Any transition process, of course, needs a strong component of training, change man-
agement, transformation and skills development to properly address the new challenges,
in particular the challenges of the new smart and green ports [101].

Becoming “smart” means becoming leaner and more efficient while in turn becoming
more attractive and competitive. Artificial intelligence (AI) [102], IoT [103], BD [104], and
blockchain [89] platforms, as well as other technologies, can enable ports to manage work-
flows and working conditions more efficiently by modeling processes for more effective,
clean and environmentally friendly operations.

In the context of connectivity and network creation, the development of a smart
port increases its ability to cultivate and develop cooperation between shippers, logistics
facilities, and port terminals as well as carriers and logistics operators, thus fostering
cooperation and value creation in the broader sense.

In dealing with sustainability, maritime transport accounts for an important and
growing share of negative externalities [105], often in densely populated areas. Without
going into specifics, these issues concern the pollution produced by ships standing on the
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quayside, noise, greenhouse effect and vibrations produced by activities in the port area
and by the handling of goods.

In the more logistics field more generally, there are several activities that have proven
their effectiveness, such as investing in the training of new professionals [106,107] and in
the development of new and innovative logistics centers, which exploit new and more
innovative warehouse techniques.

The reorganization of logistics chains using advanced technologies such as IoT, BD ana-
lytics, and autonomous robotics have the power to transform the supply chain management
model from a linear business model into an integrated model [59] in which information
flows omnidirectionally. These technologies are generating economic benefits by reducing
costs while making production more responsive to consumer demand and stimulating
employment [108,109]. The implementation of networking strategies is moving in this di-
rection as well, and integration is considered to be the key to sustainable development [110];
i.e., the aim is to ensure integration between economic, social and environmental policies
to achieve development that can be defined as sustainable in all respects. Digitization and
sustainability in different sectors have been recognized as closely connected by several
studies [111,112].

Digitization of the supply chain enables companies to address new demand and
supply-side challenges as well as to maintain expectations for efficiency improvements.
It enables a new supply chain which is faster and allows new approaches to product
distribution, e.g., predictive analysis of internal data (e.g., demand) and external data
(e.g., market trends). This new supply chain is more flexible (through new technologies
and ad hoc and real-time planning against changing demand or supply situations) and
more atomized given the demand for increasingly customized products, which incentivizes
micro-segmentation of demand. It is more accurate, e.g., through the use of drones for
last-mile delivery [96], and more efficient, through the integration of data from suppliers
and service providers into a “supply chain cloud” [113,114], ensuring that all involved
parties decide on actions based on the same facts.

In the future, “predictive shipping” will probably emerge as a paradigm [115], with
products being shipped even before the customer places an order based on preferences and
previous purchases. A customer’s order can then be matched to a shipment already in the
logistics network (being transported to the customer’s region) and the shipment redirected
to the customer’s exact destination. The new supply chain will have an impact on all areas
of supply chain management.

Data, transformed into information [116,117], allows the creation of models useful
on for developing organizational processes and identifying interdependence between
variables [118,119]. The application of this in logistics through BI and BD techniques allows
data from strategically placed sensors to be processed and, working out the best routes
or combinations of routes in terms of cost, time and sustainability [120]. Blockchain is a
growing technology creating a new way of interacting in the supply chain [121]; trust is
established by consensus between parties and supported by the technological framework
itself, thus removing the need for an intermediary. This goes far beyond basic transactions;
in fact, efficiency can be improved along with goods safety and traceability to quickly check
the origin of goods and detect the extent of any contamination problems.

The connectivity issue in building a sustainable freight transport chain necessitates the
integration of port and rail infrastructure [122,123] in order to make the entire logistics chain
competitive, from ports to hinterland [124], by investing resources in “green” corridors
linking ports and rail hubs. The investment plan should provide for a path divided into
successive steps that will allow a structure to contribute to achieving the objective set by
environmental policies. This must include increasing energy efficiency and building the
infrastructure needed to lay the foundations for the transition [125].

Even if not immediate, the transition to a new energy system which marginalizes
the system of producing electricity through oil or gas in favor of implementing a system
powered by clean and renewable sources such as solar or wind power is very important;
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however, other energy sources such as geothermal are indispensable in this respect, as is
energy produced from biomass [126,127].

The systemic approach to the decarbonization [128,129] of the transport sector is
favored by the digitization of specific processes, as shown in several research studies,
e.g., [130,131], thus leading to an improved circular economy [132].

4. Optimizing Processes in the Agri-Food Industry through Digitization and Technology

Current demand trends in the agri-food market are forcing operators to stress logistics
activities in order to respond to the ever-increasing customization of consumer demand. It
is therefore becoming strategic to introduce innovations to streamline the business model
in the supply and distribution chain of this specific industry [133]. For example, the model
of central purchasing bodies [134], which can achieve significant economies of scale by
developing bargaining power, do not permit the consolidation of supplies (and therefore
shipments), resulting in significant logistical inefficiencies which aggravate the supply
chain, with accompanying higher costs and a loss of efficiency and flexibility.

Digital technology is disrupting the agricultural world [135] to an extent that has often
been referred to as Agriculture 4.0 or AgriTech [136,137]; through the updating of processes,
technologies and systems, there is a tendency to achieve more efficient farming methods
and provide sustainable and environmentally friendly food solutions [138].

Integration in the context of Agriculture 4.0 refers to the adoption of specific informa-
tion systems capable of interacting with suppliers and customers [139], either to exchange
information by vertical integration, or to interacting with different companies operating
in the same supply chain even if and when they are apparently competitors, that is, by
horizontal integration and co-opetition [140]. To better understand this, it is possible to
draw a parallel in the automotive sector, where integration platforms allow the exchange
of information between designers of the car body, designers of the molds used to produce
the body, designers of the components, and above all (the challenge to be taken up in the
agricultural field) the exchange of information between several producers, even competi-
tors, with access to common platforms (very often chassis, engines, or other non-aesthetic
details shared in the supply chain).

It is, therefore, fundamental to implement broad programs and new investments in
order to integrate the new technologies that can positively affect the agricultural envi-
ronment in the coming years and the connected value-added logistic processes. A real
revolution in the agricultural sector [141] that involves processes integrated with all the
digital technologies that can increase interconnection and cooperative pooling of resources.

The focus is on a “precision agriculture” [142–144] that through IoT, BD and other
aforementioned technologies can reach levels of efficiency that were once unthinkable,
helping to face the new challenges of population growth, climate change, resource scarcity
and food waste [145].

As already pointed out, logistics in the agri-food sector is particularly complex, even
when compared to other industries; hence, the use of digitization could be particularly
successful in this area. Day-to-day operations in the agri-food industry throughout the
supply chain already generate vast amounts of data which can be used to improve each
company’s specific task. For instance, if the data from that huge pool were made dynamic
and usable in predictive models [146], farmers could achieve better productivity and
lower operating costs. Precision farming would therefore enable farmers to do more with
fewer resources and, through the identification of the essential and key “segments” of the
production chain, to achieve more effective and immediate decision making and eventually
a higher return on investment. Utilizing data and simulation, it is possible to identify
specific areas of a business that could be better developed to provide better sustainability
results [119,147]. Through the intelligent use of data, it is possible for farmers to better
understand their production practices and what changes within their own structure can
generate more value. Hence, from these data, virtual educational models such as business
games [148] can be implemented to create new professional figures with higher knowledge.
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Smarter, more efficient farming techniques [149] and human resources take full advan-
tage of BD and new technologies for the benefit of the entire supply chain. This technology
has the potential to benefit the entire supply chain [150] and will play an increasingly
important role in the transformation of the agricultural sector.

The role of BD is one of change, probably the biggest change witnessed in agricultural
operations in this century [151]. BD will make the entire chain more competitive and
profitable, and these benefits will trickle down as the agricultural sector is empowered by
more information, having such an effect as to increase margins throughout the whole supply
chain while increasing quality to meet the demands of buyers both local and international.

The image of BD as only for Big Farming is beginning to fade; increasingly, more
farms of all sizes are realizing the importance of being able to precisely measure their
performance [152]. Farmers can undergo an experimental business-oriented approach to
use solutions that work for them by testing and implementing one improvement at a time
over several seasons and using BD as an assessing and decision-support tool to take their
business one step at a time towards a more sustainable and profitable future.

The use of IoT by agricultural devices [153] is set to become the norm, not the exception.
Sensors are already being used to monitor soil nutrition [154], temperature, and moisture;
through IoT, all of these systems can be connected, eliminating the need to repeatedly enter
data into multiple and sometimes unrelated applications that do not communicate with each
other. Hence, one further step is needed: to imagine a farm where all relevant information
is automatically and seamlessly unified, allowing the farmer and the entrepreneur to do
the work they need to do [155]. In this regard, the software is becoming increasingly
interoperable (i.e., different apps can share and use the same data sets), significantly
reducing the financial and time costs of human error [156,157].

Reconnaissance drones [158] are another example of this. They provide an “eye from
the sky”, searching for pests or dry spots and assessing crops by spotting weeds and
diseased crops.

As for the sustainability issues, intensive agriculture presents obvious sustainability
problems and there is a growing need for more environmentally friendly support technolo-
gies, such as technologies that promote the biodiversity of the species being grown while
reducing environmental impact and pollution [159].

For example, as mentioned above, precision agriculture which uses IoT and BD,
interconnected agriculture (referred to as the Internet of Farming) [160], and the cross-
analysis of environmental, climatic and cultivation factors are all aimed at achieving greater
efficiency in terms of saving time and resources as well as affecting product quality and
increasing crop yields, thus increasing profitability and competitivity; however, they can
have a big social impact as well, i.e., an improvement in working conditions and safety at
work and an impact on sustainability: less waste, better use of environmentally harmful
products, and optimized use of resources.

A more incisive “Common Agricultural Policy” is therefore needed in order to provide
income support to farmers and to ensure the supply of high quality, safe, and affordable
food to citizens while supporting society as a whole. Climate change, price volatility,
political and economic uncertainty, rural displacement, and the growing importance of
world trade are the challenges farmers face in a changing context that needs adequate
support based on simple and clear rules in both the medium and long term, guiding the
transition towards a more efficient and sustainable agricultural sector.

5. The Case of Italy: Bridging an Infrastructure Gap with Digitization

In this paragraph, Italy is proposed as a specific case for the potential application of
the digital technologies mentioned above. Italy is a country where the use of digitization
and new technologies in logistics, especially in the agri-food sector, could bring great
improvements in efficiency and sustainability, for two main reasons.

First, for both its geographical conformation and for historical reasons Italy is charac-
terized by a deep infrastructural and economic gap between the northern and southern
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regions. In contrast to the rest of Europe, in Italy there is still a strong North–South du-
alism [161], which can be seen in terms of infrastructure. It is therefore crucial for each
region to lock in on growth markets with its exports. It is necessary to encourage better
integration of Southern Italy into European and world growth markets and to increase the
external accessibility of Southern Italy by reducing its European peripherality while at the
same time increasing its global Mediterranean centrality.

Southern Italy should be efficiently connected with both the Northern part of the
country and with the European rail networks, abandoning the idea of a “European quay”
and focusing on ports and airports as factors of port-centric location and services with a
global vocation. There are several critical points at the level of the Italian entrepreneurial
system, particularly for the southern regions (exacerbated and sometimes made more
evident by the pandemic crisis) which constitute a clear weakness in the ability to exploit
the available potential. It is worth highlighting that:

- there was a sharp increase in business closures in 2020, amounting to 273,000;
- there was a 17% drop in new business start-ups compared to 2019;
- regarding the directors of businesses, between 2011 and 2019 there was an increase in

the weight of the age group 70 and over of 6.4% nationally and 2.6% in the South, and
at the same time a contraction in the weight of young entrepreneurs (aged under 29)
of 1.6% nationally and 2.0% in the South (Source: Infocamere, Italy).

In Italy, and especially in the South, there is therefore, a need to invest in technology-
based start-ups in order to be able to cope with the transformations and changes brought
about by the serious epidemic crisis and by accelerated technological progress, which
require new skills and abilities typical of the knowledge and digitalization era.

The strong development of new technology-based entrepreneurship taking place at
the international level is well-documented by the fact that in the first quarter of 2021, the
threshold of USD 100 billion of venture capital investments in start-ups was exceeded
worldwide, with a 94% increase compared to the same period in 2020 (Crunchbase data).

This gap reflects heavily on logistics and transport, especially when considering the
need to move perishable goods produced in the south.

The digression above leads directly to another reason Italy is an interesting example for
this paper. In fact, the second reason is linked to the industry on which the present analysis
is focused, agri-food, which is strategic for the country; the development of the agribusiness
sector is attaining ever-increasing importance [162]. This sector has traditionally played
a key role for Italy, and the global emergency caused by the COVID-19 pandemic has
raised widespread awareness of its core strategic value for the country [163], representing
the most relevant Italian asset in 2020. Although not classified as “critical infrastructure”,
the agri-food supply chain, with all its companies, was called upon to guarantee the
supply of essential goods throughout the pandemic crisis; in fact, it features inner and
structural interdependencies with other “Critical Infrastructures”, given that the supply
and availability of foodstuffs is an essential system for maintaining the vital functions of
the society as well as for national security; the disastrous consequences of social unrest
caused by a possible race to hoard food are only one example [164].

The reality of the agri-food industry in Italy begins in the cultivation facilities and
ends up on the shelves, providing about 3.8 million jobs and over 25% of GDP thanks to
the activities of, among others, 740,000 farms, 70,000 food industries, over 330,000 restau-
rants, and 230,000 retail outlets (Source: Italian Coldiretti, 2021). These data immediately
demonstrate the size and strategic importance of the sector.

The Italian agri-food chain has recorded continuous growth in exports [163], reaching
a record figure of 44.6 billion euros in 2019, with almost two thirds of agri-food exports
directed towards EU countries (where the main outlet is Germany), while outside of the
EU the United States is the reference market for Italian food.

Agri-food logistics in the Italian market feature some strong specificities that are
evident in all phases of the supply chain, and can be attributed to:

(1) The nature of the products (fresh, dried and frozen);
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(2) The complexity of upstream production and food processing chains;
(3) Growing globalization and internationalization of markets, both supply and outlets;
(4) The structure of sales channels (e-commerce, large-scale organized distribution).

In Italy, the offer of dedicated logistics services is evolving quickly, even if there are
still major criticalities in the range of logistics services specifically offered to the agri-food
sector. In fruit and vegetable processing, contrary to the general trend, road transport is
the most widely used [165], with implications in terms of environmental sustainability. In
fact, the fragmentation of road transport heavily affects primary transport, and the south-
to-north routes of the country in general. Alongside the technological drive and despite the
delays and difficulties that persist in the Italian market, the themes of sustainability and
intermodality are becoming more and more crucial for the government, and thus offer the
cue for future progress in the agri-food logistics system even if the difficulty of aggregating
the supply to create a critical mass for transport purposes remains the real crux of the
southern Italian regions for both transports directed to the northern regions and for exports
in general.

The efficiency of logistics services is hence very relevant for the creation and mainte-
nance of competitive advantage for the Italian agri-food sector, and specifically for the fruit
and vegetable sector, oil, milk and derivatives, and for all the products characterized by
high perishability [166]. Particularly in the dairy supply chains, logistics play a decisive
role in the procurement phase given the easy perishability of goods; this requires careful
and efficient management of logistics [167] both upstream and downstream.

Each supply chain has its peculiarities which guide the choices relating to the manage-
ment of logistics activities [168,169] linked to both individual products and processes, and it
is equally clear that these choices are influenced by the weight that companies give to these
activities for their competitiveness, especially on international markets. The optimization
of the logistics chain and the right choice of contractual terms make a decisive contribution
to the competitive positioning of a product on the market, and in a highly interconnected,
globalized, and highly competitive world the quality and control of the supply chain are
the factors that best define a company’s competitive positioning.

Several considerations need to be outlined to make the agri-food chains more competi-
tive in this country, and especially in Southern Italy.

Implementing some of the digital and enabling technologies mentioned in the first part
of the present paper could lead to a strengthening of logistics platforms for the collection,
processing, packaging and storage of agri-food products by promoting investments for the
management of the cold chain through targeted interventions, eventually identifying and
setting up agri-food logistics poles integrated with intermodal nodes [170–172].

The recovery of competitiveness of agri-food companies therefore greatly depends
on the dissemination and the application of digitization culture to logistics, along with its
associated advantages [173].

Through an enhancement of both connectivity and sustainability, i.e., through correct
understanding of the advantages of integrated and coordinated logistics management, an
increase in competitive advantage can be obtained in a country where it is not possible
to totally bridge the infrastructural gap in a few years. In this way, new coordination
mechanisms, organizational procedures, and strategies could be generated such as part-
nership with the operators involved along the supply chain, i.e., through the sharing of
information and objectives through IoT, BD, DM and cloud paradigms. This raises the
prospect of greater integration of Southern Italy into European and world markets through
an increase in value added by logistical services to the goods produced in the southern
regions, particularly in the agri-food sector.

Hence, in addition to large-scale infrastructure projects in the long term, it is important
to consider technological development for existing infrastructures, i.e., both large-scale
and small-scale projects aimed at improving existing links and exploiting the opportunities
offered by digital technologies applied to transport and logistics to increase the speed and
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capacity of existing infrastructures, thereby enhancing economic returns in the short term
by maximizing the efficiency of investments.

6. Results, Discussion and Conclusions

Logistics today is an integral part of a company’s success [61]. Supply chain manage-
ment is one of the key drivers on which organizations can focus in order to secure access
to markets, increase their competitiveness through supply chain optimization, achieve
economies of scale, and make strategic green choices to achieve full customer satisfaction.

6.1. Digital Technologies Applied to Logistics: Value-Added and Sustainability

While it is very important to discuss and evaluate the logistics endowment of the terri-
tory in terms of the road network, logistics activities in ports, freight villages, and logistics
nodes [24], it is important as well to consider new digital technologies that could highly
enhance the competitiveness of logistics through connectivity and improve sustainability
by reducing negative externalities and optimizing resource.

For this reason, this paper has analyzed specific digital technologies and strategies
which can, in various ways, be employed in logistics, with several positive effects in terms
of managerial value creation and sustainability.

To better summarize some of these technologies and their potential applications within
logistics, the following Table 1, while not exhaustive, gives an immediate glance at how
they could positively affect both competitivity and sustainability.

Table 1. A selection of digital technologies along with their potential uses in logistics and consequent
managerial and sustainability implications (authors’ elaboration).

Technology Applications in Logistics Managerial Sustainable Improvements

IoT
[103,121,142,153,160]

• Just-in-time deliveries
• Supply chain visibility and monitoring
• Vehicle tracking
• Product lifecycle transparency
• Efficient inventory and warehouse management
• Automation of internal business processes
• Fast, safe and efficient product delivery

• Cost reduction
• Reduced service times
• Increased safety
• Optimization of internal processes
• Supply chain control
• Improved reliability
• Improved perceived quality

Big Data
[104,120,149–151,174]

• Segmentation of the supply chain and identification
of priorities)

• Integration of processes and organizational functions
• Measurement of performance indicators and

warehouse KPIs
• Preventive maintenance of vehicles, by monitoring

and analyzing the performance of vehicle operation

• Improved reliability
• Cost reduction
• Efficient material handling strategies
• Improved operational lead times
• Personalized customer care
• Better organization of distribution

flows and fleet routes

Digital Twins
[131,175]

• Container fleet management Shipment monitoring
• Design of entire logistics systems
• Packaging
• Automatic Warehouse Studio (AWS)
• Supervisory, Control and Data Acquisition (SCADA)

• Safety (e.g., of the warehouse
structure)

• Evaluation of the efficiency of logistics
processes

• Evaluation of changes in logistics
planning for a structure

• Smoother and more efficient
implementation of the warehouse
management system (WMS)

• Identification of errors and
inefficiencies
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Table 1. Cont.

Technology Applications in Logistics Managerial Sustainable Improvements

Blockchain
[89,121,131,176]

• Management of transport documents, goods
traceability and fleet monitoring

• Delivery monitoring
• Geolocation
• Delivery statistics updated in real-time

• Greater data transparency
• Smart contract
• Secure data (encryption)
• Reliable permission-based access
• Clarity in asset management Real-time

asset monitoring

Vision Picking
[96,177]

• Smart glasses
• Geolocation
• Picking execution

• Increased warehouse flexibility
• Security
• Cost Reduction
• More efficient operations

Virtual Reality (VR)
&

Augmented Reality
(VR)

[96,178–180]

• User interface
• Real-time remote interaction
• On-the-job training of employees

• Increased performance of production
processes

• Cost reduction
• Errors reduction
• Increased efficiency in order processing
• Optimization of the processes involved

in the supply chain

Cloud Computing
[40,80,113,114,181]

• System-as-a-Service (SaaS)
• Desktop-as-a-Service (DaaS)
• Hardware-as-a-Service (HaaS)

• Outsourcing of organizational and
planning activities

• Logistics optimization
• Reduction of hardware, software and

license costs
• Archives accessible at any time

(portability)
• Increased archive potential Flexibility
• Interoperability

Unmanned Aerial
Vehicles

(UAV)—Drones
[182–185]

• Last mile deliveries
• Semi-automated physical inventory
• Physical distribution of goods in city centers
• Order-picking for automated warehouses
• Precision farming
• Crop monitoring
• Drafting of vigour maps

• Cost reduction
• Increased efficiency and effectiveness

of operations
• Environmental sustainability
• Improved customer management
• Process improvement
• Improved inventory operations
• Simplified facility management and

goods security
• Strategic asset management
• Activation of extra security controls

6.2. Digitization and New Technologies in the Agri-Food Sector

The evolutionary processes underway, the new technologies mentioned in this article,
and the new requirements in terms of organization of production and the logistics chain all
have a profound effect on the functions and roles of the transport actors in all their various
forms, inducing companies, and in particular agricultural companies, to profoundly change
their logistics concepts.

As noted, agri-food is an industry where logistics plays a crucial and strategic role;
hence, companies and countries can gain a competitive advantage by investing in digital
technologies. In addition, the positive effects lie in not only economic value, but an increase
in sustainability as well, through a reduction of waste and negative externalities. In
Figure 1, a typical agri-food process is provided along with a specification of some digital
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technologies that could be used in the various phases. This figure is based on data from
several references [89,96,146,149,164,173,179,182,185].

Figure 1. A typical agri-food supply chain with digital technologies applied to various phases
(authors’ elaboration).

Regarding the specific area of sustainability, the accurate measurement and potential
containment of GHG emissions from supply chain movement and agri-food logistics
operations could accelerate the reduction of negative environmental impacts of transport,
and should therefore become a priority for both companies and governments. Digital
technologies, as indicated in the paper, can further support such specific operations as
cargo consolidation and collaboration between all parties involved in the agri-food supply
chain through improved information sharing, reducing operational delays and avoidable
trips so that economic growth and environmental sustainability can go together in the
long-term.

6.3. Managerial Implications and the Case of Italy

From the literature review, a clear strategic direction emerges for both company man-
agers and country governments. In particular, it emerges that logistics is a fundamental
resource that brings value and competitive advantage to companies and countries; the
development trajectories for improving this resource are those of connectivity and sustain-
ability, and these two objectives are closely interconnected and can benefit greatly from the
use of new technologies and the digitization of processes, procedures, and documents.

It is therefore of paramount importance for companies and governments to seize the
opportunities offered by technology and invest heavily in digitization in the logistics and
infrastructure sector in order to increase competitiveness and sustainability.
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The strategic implications above can be transposed to the agri-food sector, in which
logistics plays a fundamental role both because of the specific nature of the products
handled (usually very delicate and perishable) and the need to operate over long distances,
often in countries where the infrastructure is not efficient. In this specific context, the use
of digital technologies is so important that it has given rise to the specific term AgriTech.
Entrepreneurs in this sector must therefore look to improving the quality of their products
by investing in technological solutions that can bring the producer closer to the consumer
and increase the sustainability of the underlying processes.

Italy represents an exemplary case for both aspects mentioned above. It is charac-
terized by a deep and lasting gap between the northern and southern regions, both from
an economic/managerial and an infrastructural point of view. Moreover, the agri-food
sector is the most important for the country’s economy, accounting for about 25% of GDP.
While the importance of infrastructure improvement enabling better and more efficient
physical connectivity between north and south is fundamental in the medium–long term,
investment in enabling technologies that make it possible to overcome obstacles and foster
connectivity while improving sustainability is essential for the competitiveness of busi-
nesses and the country system as a whole in the short and medium terms. Despite the gap
referred to above, it is worth noting that in the national context, southern Italy seems to
be the area with the best opportunities for investment in new businesses, as about 25% of
innovative start-ups and about 40% of innovative SMEs are concentrated in this region.
This would seem to be an excellent premise for the possibility of using high technology
and digitalization in the sectors of logistics and agri-food which are so fundamental for the
country and even more so for the southern regions.
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