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Abstract  

Creating a business is a risky and time-consuming activity, but what’s even harder is 

changing it. Once the perfect business structure is found and proved operational, in 

most business cases, the next thing to do is keep everything working as usual. Today 

this is a problem. Because of changes in the ecosystem in which businesses are set in, 

the “working as usual” formula can no longer work. Sustainability related problems, 

like climate disasters, greenhouse gas emissions, increasing population and food 

consumption and changing consumer behaviours require a new way of conducting 

business activities. This paper analyses how the Twin Transition, current main topic of 

debate in the European Commission policies, will influence, and evolve businesses and 

societies, from educational aspects to complete value chains renewal, to better adapt 

to changes in the ecosystem and upcoming sustainable and digital trends. The first 

chapter will provide a better understanding of the Twin Transition, analysing separately 

the digital and green transition’s enablers and barriers. In the second chapter the focus 

will be more on the Twin Transition applied in the agrifood sector, analysing 

innovations, new business activities in the sustainability and digital field and 

implications for stakeholders. The third chapter will be an analytical review of the 

agrifood sector in the Italian context. Finally, the fourth chapter will provide statistics 

and insights about the Twin Transition obtained through a survey issued to 93 

companies in the agrifood sector in the North Est regions of Italy.   
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1. The Twin Transition 

1.1 Current sustainability emergencies 

Every alarm bell about sustainability issues has been ringing until today, but we started 

taking it seriously only in the recent years, why? Because we really started feeling the 

effects of non-sustainable behaviours on our skin. We also notice that sustainability is 

not only environmental but also social and economic and often action taken in one area 

have consequences in the others. People opened their eyes to more sustainability-

related issues like working conditions, human rights, diversity, products origins, 

products’ environmental impacts, deforestation, resource depletion, biodiversity loss 

and more. It is hard to define a more urgent problem over the other, but we could start 

by analysing the one that has been tackled the most in recent years but never got the 

right attention: global average temperatures rising. 

As the name suggests, this problem refers to the increase of the average temperature 

measured at the sea surface and in the air over the land.  

Source: (NASA, 2022) 

 

 

Figure 1 – Global land-ocean temperature index 
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Source: (NASA, 2022) 

Figure 1 shows the clear trend we have been on, since the ’80s. It shows the global 

temperature anomaly until 2022. It indicates how much warmer or colder the most 

recent year has been. Basically from 1980 the average temperature anomaly started 

steadily increasing until 2020, where it settled at +0.90 °C. Carbon Dioxide is one of the 

most problematic greenhouse gasses related to human activities (like burning coal and 

other fossil fuels), if we compare the previous trend to the one seen in Figure 2, which 

indicates the number of Carbon Dioxide parts in the air from 1960 to 2023, we can say 

that there might be a relation between human activities and global warming.  

Human production activities are strictly related to consumer demand; therefore, 

consumers trends and behaviours have the potential to directly affect the environment 

condition. The resource depletion problem is related to consumer behaviours. Because 

we are used to the classical linear approach when buying products or services, the 

number of resources needed to satisfy everyone’s needs increases year by year. The 

amount of resources required to satisfy our needs and the relative impact on the 

environment can be translated into an ecological footprint. On the other hand, Earth’s 

Biocapacity expresses the number of resources offered by nature. When comparing 

Figure 2 – Parts of Carbon Dioxide every million parts of air 
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these two amounts, we are in an Ecological Deficit situation when our footprint exceeds 

Earth’s biocapacity, and we are in an Ecological Reserve in the opposite case. 

Source: (Global Footprint Network, 2023) 

As shown in Figure 3, in 1970 we started consuming more than what Earth could offer, 

and unfortunately, we kept that behaviour until 2019 where on average a person would 

require 2.64 hectares of resources, while Earth could offer just 1.55 hectares. 

To give a context, through United Nation’s SDG n.12, which “Ensure sustainable 

consumption and production patterns” we can keep track of the number of countries 

which developed a strategy to embrace a proper sustainable lifestyle, regulating goods 

consumption and production. As shown Figure 4, the countries with a declared plan are 

few, and most of them are regions who consume more resources than they produce. 

 

 

 

Figure 3 – Ecological footprint vs biocapacity (gha per person) 
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Source: (Our World in Data, 2023) 

As said before, sustainability is not only about the environment and the economic 

approach, in recent years social sustainability has gained a lot of attention and it referees 

to the identification of positive and negative impacts of business activities on people 

(United Nations, 2023). Issues regarding social sustainability range from workers not 

receiving fair wages to child labour and unsafe working environment. Unfortunately, 

these problems are more common in developing countries, where because of lack of 

protection policies and poverty, foreign or native businesses exploit these weaknesses 

to set up production facilities, increasing profits but at the high cost of having children 

and untrained employees in the workplace.   

ILO (International Labour Organization) defines “child labour” as those activities that are 

mentally and physically harmful for children, depriving them from their childhood and 

their dignity. Sadly, as reported by the ILO, in the world 160 million children are involved 

in labour activities, and 79 million of them are in hazardous work (International Labour 

Organization, 2021). Figure 5 shows the number of children involved in labour practices 

per region in the world and the projection for 2025 and 2030 considering current policies 

and planned actions. 

 

 

Figure 4 – Countries with a sustainable consumption and production national action plan, 2022 
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Source: (International Labour Organization, 2021) 

The role of sustainability and digitalization strategies is to cope as much as possible to 

these well-known issues. Through effective policies, concrete solutions, strong 

institutions, and firm cooperation between actors, the aim is to shift society’s mentality 

towards a responsible and morally correct behaviour. 

At the centre of policies debate in the European Commission, there is the Twin 

Transition. Ambitious but necessary, challenging but feasible, the Twin transition will be 

a driver for future development. It is defined as an approach where digitalization and 

digital innovations, drive sustainable development to reach sustainability goals 

(European Commission, 2022). 

 It is no news that the world is suffering several crises at a time. Climate change across 

all continents, economic crisis coupled with internal politics conflicts in many developing 

countries, made having a normal life unsustainable, forcing inhabitant to emigrate in 

more developed and stable countries, causing the current immigrant crisis mainly in the 

European region. Region that has been struck by two major crises in the last three years. 

The COVID-19 pandemic which first hit Europe in January 2020 (La Repubblica, 2020), 

strongly impacted business operations and on a personal level, all our own lifestyles. The 

second crisis came right after: the Russian aggression in Ukraine in February 2022 (Ansa, 

Figure 5 – Current number of children in child labour and projection for 2025 and 2030 
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2023). Both catastrophic events were first seen as disruptive, something which was 

destined to make things just worse and worse and that was the general feeling 

everybody had in the beginning. But not so long after, business owners started to 

reinvent and drastically change their business model, something that was basically 

untouchable (especially in the entrepreneurial Italian mindset) unless a drastic event in 

the macroenvironment was to occur. For example, restaurants and many small-medium 

food production companies adopted several digital business initiatives such as e-

commerce and home delivery via mobile app, in order to keep their activity alive. This 

initiative started a trend, that projects the online food delivery business to reach in 

Europe €114.60 billion in 2023 (Statista, 2023). Many public entities started using 

booking services apps in order to keep track of the number of people participating at 

evets, public spaces and conventions. Because everyone was forced to stay at home, 

another big change was the “work from home” formula, which in the Italian labour 

context, was a major change, therefore its implementation was very hard, with some 

business sectors warmly embracing it and others rejecting it. Considering other regions 

in Europe, Figure 6 shows the percentage of workers aged 20-64, working from home in 

2021 and the increases in the period 2019-2021.  

Source: (Eurostat, 2022) 

As we can see, countries like Sweden and Ireland have a 40,5% and 39,9%, respectively, 

of employed people working from home in 2021, with increases of over 30% from 2019 

to 2021.    

Figure 6 - Employed people usually working from home, 2021 (people aged 20-64, selected NUTS 2 regions) 
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These changes alongside many others were the start of an innovative process which 

made businesses keep thinking, changing, and reinventing in a long-term perspective 

their operations in order to face possible future external events.  

The Russian aggression in Ukraine that came right after the COVID-19 pandemic, was 

such event. This time the situation was even worse. Not only the world was still 

recovering from the previous major emergency, but the new one was even more 

disruptive touching aspects in the supply chain of every organization in every country all 

over the world. Russia is known for being one of the biggest exporters of LNG (liquefied 

natural gas). Up until 2021, EU imported almost 25% of its gas supply from Russia as 

shown in Figure 7. 

Source: (Eurostat, 2023) 

Then, following a strategy of diversification, the EU by 2022 decided to have diversified 

LNG suppliers, to avoid relying heavily on just one supplier, which behave could have had 

strongly impacted on any type of geopolitical decision within the Union. The energy 

supply problem coupled with many others related to the Russian aggression in Ukraine, 

such as food and raw material production and exportation, brought the EU commission 

to speed up the path to reach its long-term sustainable objectives (European 

Commission, 2022, p. 2).  

As will be deeply explained in the following chapters, the agrifood sector is a key 

economic area to analyse from a sustainable and digital development perspective. Since 

this sector account for almost 12% GHGs1 emissions, as shown in Figure 8, and non-CO2 

 
1 The most relevant Greenhouse gasses are:  
CO2 – Carbon dioxide, which comes from burning fossil fuels like coal and oil 
CH4 and N2O – Methane and Nitrous oxide, which come from agriculture activities like producing 
fertilizers and agriculture waste 

Figure 7 - Extra EU import of natural gas 2021-2022 
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gasses are expended to increase by 30-60% (FAO, 2003), sustainability could play a 

fundamental role in determining the quality of life for future generations.  

Source: Author’s elaboration based on FAOSTAT database 

From this image, we can also notice how Energy production has a predominant role in 

GHGs emissions and should be, alongside the agriculture sector, revisited and innovated 

in order to mitigate potential negative effect due to their current unsustainable activities. 

According to the latest IPCC AR6 Climate Change report (2023), the choices we make 

now, will drastically influence future generations’ life conditions. Figure 9, projects life 

conditions for future generations based on possible future emissions scenarios, 

comparing global temperature levels to the 1850-1900 period levels.  

Source: (IPCC, 2023) 

Finally, we decompose the Twin Transition in green and digital transition, and we analyse 

how each one can cope to the problems listed above. 

Figure 8 - Share of each sector in total emissions with LULUCF 

Figure 9 – Extent to which future generation will experience the hotter and different world 
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1.2 The green transition 

The climate change emergency is a big problem to address, and the European Union 

proposes The European Green Deal as a long-term strategy in response to current and 

upcoming climate change challenges, with the aim of transforming the EU in a green, 

resource efficient and competitive economy. This commitment tackles society and 

various economic sectors, starting from the most polluting ones. Transportation systems 

(including private and public mobility), energy production from renewable sources and 

food production (Farm to Fork strategy) will be the ones receiving most fundings and 

regulations policies to ensure a correct green and digital transition. Figure 10 summarizes 

the overall action plan of the European Green Deal. 

        Source: (European Commission, 2019) 

Through sets of clear policies reforms, Europe pushes for drastic changes in consumers 

and businesses behaviours, in line with the net-zero GHGs emissions objective set by 

2050 (European Commission, 2019). The European Green Deal, highlights that a shared 

vision with global partners will be key to materialize Europe’s vision of a sustainable 

society, mitigating as much as possible risks of carbon leakage with who does not share 

the same sustainable ambition as the European Union.  

Figure 10 – The European Green Deal 
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In terms of investments needed, the European Commission will allocate 1 trillion euros 

in sustainable investments coming from both private and public finances (European 

Commission, 2020). This investments strategy is illustrated in the Sustainable Europe 

Investment Plan (SEIP) and is represented in Figure 11.  

Source: (European Commission, 2020) 

The final goal of the European Green Deal is to reach, net-zero emission by 2050 (2019). 

Massive investments both from the public and private sector will be needed in order to 

take concrete actions towards a more sustainable lifestyle.  Sectors like food, energy 

production and public transportation will be the most impacted ones therefore new job 

and business opportunities will be generated. A good role will be played by public 

institutions that will have to ensure that no job losses or inequalities will strike society. 

Major changes in processes down each step of the supply change will be necessary for a 

correct green transition. At support of those changes, great attention must be put into 

the implementation of right set of policies and legislation from governments (European 

Commission, 2019, p. 4).  

Figure 11 – Conceptual Investments plan 
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More actions in the European Green Deal include the Circular Economy (CE) plan. 

Circular economy indicates the model of consumption and production that re-uses and 

recycles materials for as long as possible (European Parliament, 2023). 

By this means, waste production materials or leftovers are used to create other products 

or services either within the same sector or outside in completely new ones. In Europe, 

in the ICT sector, less than 40% of electronic waste is recycled. In the food and beverage 

sector, 20% of total food produced is either lost or wasted. There are many other 

economic sectors that could benefit from a more well-structured circular economy. Now 

imagine if the same company producing electronics or plastic components, for instance, 

could re-acquire used material at a lower price thanks to the more efficient circular 

economy, reducing environmental impact and increasing value added. This simple action 

plan would cut greenhouses gas emission and contribute to a more sustainable 

production and consumption behaviour. When we talk about sustainability, we should 

consider three dimensions: economic sustainability, social sustainability, and 

environmental sustainability. These dimensions are not separated but rather are 

interconnected and one fuels the other. For example, a strong economic viability is the 

basis for a stable and strong social development. A careful and thoughtful use of natural 

resource of the environment ensures stable economic development (Leat, et al., 2011).  

Fulfilling business objectives considering these three aspects simultaneously is 

complicated, sometimes one dimension concurs with the order resulting in a difficult 

task of balancing the weight of each choice. Depending on the context, like business 

sector or socio-political situation, every dimension could weigh differently.   

The European Union, to foster a sustainable development in all dimensions proposes the 

Twin Transition as the key approach.  

The Twin transition aims to analyse and empower the touch points in between the 

intersection of the three dimensions. How? Through digitalization.  

1.3 The digital transition 

This trend is not new at all, but in recent years it has gained huge relevance in every 

economic and political argument. Technology surrounds us daily and is integrated 

everywhere; every single person or organization exchanges huge amounts of data with 
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many actors in matter of milliseconds. All this complex traffic and volume of data could 

be exploited to reduce inefficiencies in the production and consumption of products and 

services. Consider that technology serves both consumers and producers, through 

constant monitoring and data projection, we can reduce waste and create better 

synergies in all the supply chains involved, starting from the raw materials acquisition to 

the delivery to the final consumer. In order to achieve this macro goal, many 

technologies, which will be studied in following chapters, have already been developed 

such as IOT (internet of things), cloud computing, Blockchain and AI (artificial 

intelligence) (European Commission, 2022, p. 3).  

It is important to highlight that digitalization is a much larger trend, that not only affects 

a single institution or organization, but also whole states relationship and synergies. 

Digitalization through data driven systems and complex algorithms, will allow 

organization to match supply and demand almost in real time, creating an efficient 

exchange of data (European Commission, 2022, p. 5), despite having their value chain 

scattered across different countries.  

In fact, considering the effect of globalization on products and services and the 

offshoring phenomenon, GVCs or Global Value Chains, will be completely renewed and 

reorganized.  

Let’s consider for example the fashion retail industry. Many global retailer brands either 

locate their production process or have suppliers based in India. In the period 2020-2021 

India has exported garments for a value of 16.02 billion dollars 27% of the export was 

destined to the European Union and up until February 2023, India has already exported 

14.75 billion dollars’ worth of goods (IBEF, 2023). This is mainly due to the low labour 

costs and weak polices protecting workers’ rights that makes a country like India such 

appealing for this type of business. Being sustainable in this case, does not just mean to 

ensure that raw materials come from a sustainable source, but also that workers and all 

the actors involved in the realization of a product, get a fair wage, protection (in terms 

of policies and safety measures) and overall, a good quality of life. 

Despite the good intentions of digitalization, because of the dislocation of production 

processes across different countries all over the world, finding common touch points, 



15 
 

taking in consideration different policies and regulation inside each country involved will 

be a difficult problem to arrange. Something that deserves attention is the fact that now 

consumers are looking for more ethical and sustainable products. Because GVCs are no 

longer appeal for sustainable development, companies will have to reconsider crucial 

business processes, embedding new natural sources for fuelling business operations, 

social upgrading to upscale workers entitlement and rights (Unctad, 2023, p. 3) or face 

the reshoring phenomenon.  

Another crucial aspect to consider when talking about digitalization, are the so-called 

digital skills. With digital skills is intended the set of knowledge, required to use ICT 

devices and tools to solve task, address problems and find solution in the work 

environment and in the daily life (European Union, 2023).  

Digitalization will open new job opportunities and business creation. To avoid labour 

market shocks, increased labour skills gap and social inequality, public and private 

institutions need to create solid mechanisms to favour a fair digital and sustainable 

transition for everyone. In a rapidly changing technological environment, the skills 

required to develop and steer innovation will strongly depend on the knowledge 

possessed by individuals. To give a context, in Europe in 2021, 54% of people aged 

between 16 and 74 had basic overall digital skills. As shown in Figure 12, Italy is just above 

40% but lower the average EU.  
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Source: (Eurostat, 2022) 

According to a study conducted by ALL DIGITAL, Huawei and EY (2022), Europe is 

currently lagging behind schedule in terms of digital skills possessed by workers. 

Reporting that there is a mismatch between what skills are required by the industries 

and what is actually taught in universities curricula or professional courses. In fact, SMEs 

risk of losing competitiveness because of a low digitally skilled labour force.  The study 

also says, that to address these problems, good policies need to be implemented in order 

to promote and upscale basic digital skills of workers and promote a long-term education 

system that supports businesses with dealing with upcoming technologies.  

Abbate (2023), says that there will be a strong shift in the workforce with more digital 

oriented jobs being created, suggesting that the labour market will fundamentally alter 

its structure, significantly influencing not just a country’s economy but also potential 

offshore and outsourcing decisions made by businesses and, ultimately, the structure of 

global trade. Abbate (2023) carries on, affirming that as a result, agribusiness companies 

need to radically reassess their operations, develop strategies that are not business as 

usual, and create resilient digital business models from both an economic and social 

perspective. 

To reduce the skills gap between system educations and industry skills demand, Europe 

launched a platform called “Digital Skills & Job Platform”. Weather you an expert or an 

Figure 12 - People with at least basic overall digital skills in 2021 
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amateur in the field of digital skills, this platform helps you explore at all levels the digital 

world. Through collaboration and organized events and convention, every citizen has the 

opportunity to enhance his portfolio of digital skills. This platform helps Europe reaching 

the target of 80% of people2 with at least basic level of digital skills set to reach by 2030  

(European Commission, 2021). 

Source: https://digital-skills-jobs.europa.eu/en 

1.3 Critical enablers for the twin transition 

According to the European Commission (European Commission, 2022, pp. 9,12), access 

to raw materials and the creations of standards will be key for fuelling the twin transition. 

Considering the number on ICT devices that we already have today, and the direction to 

which we are heading to, Europe needs to find a strategy which does not make us 

completely dependent from few countries, much like what happened with energy 

suppliers (Russian natural gas and oil), we must opt for a diversified raw materials supply 

strategy. 

 
2 16-74 aged people 

Figure 13 - Website of the “Digital Skills & Jobs Platform” 

https://digital-skills-jobs.europa.eu/en
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Figure 14, provides a projection of the use in different technologies of raw materials, 

comparing 2030’s and 2050’s levels.  

Source: (European Commission, 2020) 

Since Europe expects to increase e-mobility in both public and private sector, and clean 

energy production, the access to raw materials will be crucial for sustainable 

development.  

Because of the upcoming green and digital projects requiring an always increase quantity 

of raw materials, key partnerships and cooperation with mineral-rich and like-minded 

countries will be of crucial relevance (European Commission, 2022).  

To give a perspective, let’s consider Li-ion batteries, a technology with a wide range of 

applications including electronic devices and electric vehicles production. Currently EU 

Figure 14 - Combined critical raw materials use in different technologies in the EU in 2030 
and 2050 
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only produces 1% of total critical raw materials needed to produce a Li-ion batteries 

(European Commission, 2020) as illustrated in Figure 15.  

Source: (European Commission, 2020) 

China holds 32% of critical raw materials deposits followed by Africa (21%) and Latin 

America (21%), but EU strong dependency on China comes clear with both, processed 

materials, components, and assemblies’ outsourcings.  

Because of the upcoming technologies to generate huge amounts of data, up to 175 

zettabytes by 2025 (European Commission, 2020), data management systems and 

standardization will play an important role for the green transition. Currently many non-

EU countries use standardization in an assertive way (European Commission, 2022, p. 

12). Soon, standards will allow a fluent data exchange between countries for an effective 

and reliable use. Standards will play an important role even in products development. 

The principle ‘reduce, repair, reuse and recycle’ will have to become common practice 

for producers all over the world, also providing consumers with information about 

products’ origins and ecological footprint. In this case, standards will provide for example 

a global digital passport for tracking every single information about products 

components (European Commission, 2022, p. 16). 

Figure 15 - Li-ion batteries: an overview of supply risks, bottlenecks, and key players along the supply chain 
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In order to foster innovation and twinning technologies development, Europe will have 

to keep key relationships of cooperation with foreign industries ecosystems assuring 

regulated and fair marketplaces. Because of the difference policies adopted and ever 

changing markets, good policies will have to be implemented not only to strengthen EU 

competitive position in global markets but also to promote innovation across all sectors 

(European Commission, 2022, p. 13).  

Policies have the important role to also protect customers and consumers, preventing 

and remedying to swift market distortions. Merging and acquisitions allow companies to 

rapidly grow, but antitrust policies serve the purpose to ensure that those type of market 

changes are not harmful to consumers, assuring in any case, fair competitiveness, and 

entrance for new competitors (European Commission, 2021).  

As seen previously, digitalization will be the key drive for sustainable development, but 

it does not come for free. The ICT sector currently has a footprint of 5 to 9% of the world’s 

total electricity, being responsible for 2% of all emissions (European Commission, 2020, 

p. 4), mainly due to data centers and cloud computing infrastructures. These numbers 

are expected to grow significantly by 2030, as digitalization will be implemented in more 

and more industries. Because of this, the ICT sector is also expected to get its own green 

transition. This entails rethinking how electronic components are developed. Shifting 

from a linear start-to-finish approach to a more circular one, where components are 

designed to last longer or be reused in other ICT products development processes 

(European Commission, 2020). Data centers and other large ICT infrastructures will have 

to consider renewable energy supplies, shifting from traditional energy sources with high 

environmental footprint to more sustainable ones. 

To give a perspective Figure 16, shows the ICT’s GHG emissions per category of most 

relevant ICT devices. As shown from 2010 to 2020 the category that registered the 

biggest increase in ecological footprints are Data Centers from 33% to 45%, and smart 

phones from 4% to 11%.  
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Source: (Belkhir & Elmeligi, 2018) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 - ICT GHG emissions per category. On the left in 2010, on the right in 2020 
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2. The Twin Transition in the food industry 

2.1 Methods 

The research was conducted gathering 1982 papers from the SCOPUS database. The 

papers were found through a query who selected the studies who had digitalization, 

sustainability, or innovation in the abstract, or in the keywords or in the title. Then, 

through a machine learning algorithm, we looked for papers who had in the field of 

digitalization and sustainable business, the food sector as a predominant argument. A 

selection of 93 articles was extracted from this analysis. Finally, through Excel, we looked 

for papers who had in the abstract, in the title, and in the author’s keywords a list of 

selected keywords related to the agrifood sector. This final filter left 44 articles, which 

constituted the thoric base for this study.  

Since the literature does not mention anything about the Twin Transition, the analysis 

was conducted dividing digitalization, from sustainability studies. Since the Twin 

Transition is composed by two transitions (green and digital), we decided to analyse the 

papers separately, finding common touchpoints like enablers, barriers, actors, and 

consequences to better explain how those transitions are introduced or why are difficult 

to adopt by businesses in the agrifood sector.  

To sum up, the twin transition is presented as the key solution to foster sustainable 

development touching almost all business sectors, from energy to food production. Each 

single value chain will seek the maximum level of efficiency possible, while many other 

will be completely reorganized in more circular model, where a large portion of output 

leftovers of a single value chain are a large portion of inputs for another. The key enabler 

of these changes is digitalization which does not come for free. Huge investments in both 

human capital and fixed assets alongside education and raw material investments will 

be required, in order to sustain the digitalization process. 

2.2 Sustainability  

Considering the agrifood sector, a wide range of sustainable innovations are already in 

place while many others are still in the development phase. Acknowledging the always 

increasing population of Earth, expected to reach 9.7 billion people by 2050  (United 
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Nations, 2022), the food demand is expected to grow significantly. Therefore, new, and 

sustainable methods for producing food efficiently will be necessary. 

Unfortunately, the growing population is not the only problem to consider in the food 

sector, currently intensive agriculture, GHGs emissions, and climate change are slowing 

down the innovation process adding variables to this complex topic. These three major 

issues are strongly related to one another. In order to follow the always growing demand 

for food, industries intensify the cultivation of crops and other low height vegetables on 

fields using many fertilizers to increase the yield of the land.  This intensive approach has 

several negative consequences in the biomass and soil food web composition. Intensive 

agriculture completely erases some functional group with smaller biomasses like 

earthworms, enchytraeids and in higher tropical levels, even predaceous mites  

(Tsiafouli, et al., 2015), which help maintaining pests presence at non-damaging levels. 

This loss in the soil biodiversity will take a lot of time to recover and considering that 

lands are often under extensive and intensive rotation, the natural biomass never has 

enough time to recover. 

Shiro (2007) analyses the farmer structure in China, showing the effect of intensive 

agriculture on small and old villages. The main losses consist in agrobiodiversity due to 

intensive agriculture, and knowledge. Older and specialized cultivation technics get lost 

or replaced by more modern practices mainly in rural societies. The loss of knowledge is 

a problem that extends beyond agriculture. Most manual labours, involving high and 

diverse sets of skills, are being forgotten, and replace with modern practices which do 

not provide the same level of quality or attention. This loss is mainly due to the absence 

of younger people willing acknowledging the beauty for manual labour, which leaves 

older practices vanishing together with the people who brought the legacy forward till 

that point. 
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Figure 17, represent the agricultural land use in 2020 for each country. As shown, the America 

and Asia regions are the regions where agricultural land use is more spread.  

Source: (FAOSTAT, 2020) 

Compared to these levels Europe is falling way behind. This imbalance between 

exporters and importers is making larger, and often, more developed countries practice 

intensive agriculture forcing them to produce food not only for themself but also for 

others. 

How does this problem connect with GHG emissions? Well, the more you produce, the 

more energy you need, for instance, imagine the pollution due to the transportation and 

distribution network across all countries or all the machinery needed to cultivate large 

crops fields, or all the resources need to raise livestock. All these processes result in high 

levels of GHG emissions. As cited at the beginning of chapter 1.1, agricultural GHGs 

emission are expected to increase, more in detail Figure 18 shows in detail CO2EQ(AR5) 

emissions for each major compartment in the IPCC agriculture. 

 

 

 

Figure 17 - Agricultural land use in 2020 
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Source: Author’s elaboration based on FAOSTAT database 

Finally, we have climate change issues. This issue makes addressing the previous 

problems harder. From very serious menaces like heat waves, floods, and wildfires, to 

sudden changes in temperatures and weather conditions it’s impossible to identify 

trends, predict rainfalls or sunny days and overall make business processes more 

efficient. Climate change has impacts not only on weather conditions but even on all 

small, medium, and large biomass (pests) in soil composition, modifying presence and 

behaviour. According to study conducted by the International Plant Protection and 

Convention (IPPC) together with FAO, pests number are increasing reaching a treat level 

for crops, causing annual loss of 40% of global crops production with a cost for the 

economy of over 220 million dollars (Internation Plant Protection Convention, 2021). AS 

for land, aquaculture production will suffer from climate change. Depending on the 

geographical position the impacts on both land and water may vary, but who will suffer 

the most from climate change related disasters, will be small land farmers and marine 

aquacultures, who will have less chance of accessing resources to either prevent or 

protect themselves from climate disasters (Maulu, et al., 2021). In territories where most 

of the agriculture force is in the hands of small or family size companies, the best way to 

face external challenges is through cooperatives. Through cooperatives, small 

agriculture size companies have better chances to overcome challenges or face crisis due 

to their rapid adaptation ability. Furthermore, cooperatives have better chances to also 

fulfil sustainability market’s requests, because they have not only an economic purpose 

of revenue, but also a social purpose (Giagnocavo, et al., 2018). 

Solving sustainability issues won’t be an easy task, and won’t take couple of years, rather 

it will take a constant effort for agrifood business to strategize and operate, especially at 

Figure 18 – IPCC agriculture total emission in CO2EQ (AR5)  
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the top management level, under the sustainability lens. Sustainability or Sustainable 

development, was first officially introduced and defined by the United Nation 

Brundtland Commission in 1987 as: 

“…to meet the needs of the present without compromising the ability of future generations to 

meet their own needs”        (Bruntland, 1987) 

Even if this broad and important concept was introduced back in 1987, very few 

sustainable business models were developed and implemented, with the vast majority 

choosing the neoclassic economy approach. With the sustainability being a new variable 

added to the table, it is very challenging for older or affirmed companies to apport 

relevant changes in their business model structure, to comply with ongoing trends and 

meet sustainability goals. Instead, start-ups and other smaller size companies, highly 

flexible and innovative, manage to adapt easily and promptly to current market trends 

outmatching affirmed companies to satisfy sustainability standards (Hillenbrand, et al., 

2019). In recent years, circular business models or circular economies concepts started 

growing among academic research, policy makers (Brennan, et al., 2015) and industrial 

practitioners. Despite this growing interest in this approach, the literature describing 

practical processes is still vague. There are many theoretical frameworks, but every 

reality finds its own way of approaching the circular business model. According to the 

review on circular economy conducted by Geissdoerfer (2020), he defines the circular 

economy as: 

“an economic system in which resource input and waste, emission, and energy leakages are 

minimised by cycling, extending, intensifying, and dematerialising material and energy loops. 

This can be achieved through digitalisation, servitisation, sharing solutions, long-lasting 
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product design, maintenance, repair, reuse, remanufacturing, refurbishing, and recycling” 

         (Geissdoerfer, et al., 2020) 

Source: Geissdoerfer et al. (2020) 

Given this definition we can describe a circular business, as a system that strongly aims 

to reduce as much as possible any type of leak in terms of food, energy, input materials 

and output leftovers. And where it is impossible to have leftovers, those should be the 

primary source of inputs for generating new outputs. According to the definition, this 

model is possible only if we revisit the classical linear business approach thus re-visiting 

process’ structures, but also products (or service) design. For instance, according to 

Geissdoerfer, products should be reusable with a long-lasting design. 

With this last reference we are introduced to a new form of responsibility. Producers in 

a circular business model are responsible for the product even at the end of its life cycle. 

Thus, special business processes must be implemented to handle the ended product, 

repairing it, refurbish it, reusing it or recycling it (OECD, 2019).  

In the agrifood business, circular economy would play a crucial role. The reverse logistic 

concept, which is the process of returning products to the producer, in the food sector 

is still in its early stage, mainly because of the diverse policies, legal barriers, vague 

environmental commitment from companies and complicated business processes (Ravi 

Figure 19 - Circular Economy 
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& Shankar, 2005). Attention should be paid also to the costs associated to the 

development of additional activities regarding logistics, transportation, and personnel 

(Govidan & Bouzon, 2018).  

According to semi-structured interviews conducted by Münch et al. (2023) managers, 

politicians, practitioners, and academics, in the German food supply chain are aware that 

reverse logistics, will become of crucial importance. From the results of the interviews 

conducted, it emerged that strong policies by the government must be further 

developed, otherwise businesses will opt for the disposal of returned or expired 

groceries through non sustainable methods. These norms will be necessary to push not 

only companies but also society to think and act in a sustainable way. Society, says 

Münch, will be asked to make a huge mentality shift, because they will be the ones 

pushing companies to quickly adopt a sustainable business model, through demand and 

behaviour (Münch, et al., 2023). Highly related to CE is the regenerative and restoration 

economy. These two terms are embedded in the CE, but they refer to two different aims. 

The role of the regenerative economy take place at the end-of-life cycle of products, 

where instead of being disposed, products are regenerated as much as technical aspects 

will allow. The restoration economy on the other is intended as an effort to maintain and 

improve current conditions (Morseletto, 2020).  Regenerative and restoration economy 

are also inserted into a wider scope, Shannon et al. (2022) identified 37 key principles, 

describing how a system shifts towards a regenerative one, that were then summarized 

into 7 main themes: place, planet, position, people, peace, plurality, and progress. The 

study highlighted how each theme would interact in a regenerative system, regarding 

relationship among societies, ecosystems, economic systems, moral norms, and cultural 

values. The concepts of regenerative e restorative economy are still being studied but 

the value and meaning they entail, is highly requested in sustainable development 

practices.  

Another important aspect to consider under the sustainability lens is the supply chain 

structure. Because of Globalization companies sell food across the globe, this means 

longer supply chains, which translates in high level of pollution because of GHG 

emissions due to transportation and logistics processes. And when imported products 

are equivalent or even superior in number to locally produced products, we are in fact 
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sustaining a foreign company instead of a local one. Recent trends show that everybody 

from chefs to politicians are advocating to buy local for environmental, economic, and 

social reasons (Ferguson & Thompson, 2021).  

A study conducted in the Lazio region in Italy shows that local producers create strong 

relationships with local consumers based on trust and awareness. Offering diverse 

products following consumers’ demand. Based on the interviews conducted on six 

different food producers ranging from crops to livestock, it emerged that sales comes 

mostly from local channels: direct sales (31%), farmhouse (28%) and collective catering 

(24%) (Poponi, et al., 2021). 

Choosing locally has several positive consequences. First, it is environmentally friendly, 

in fact local producers tent to directly sell to consumer or farm shops within the territory 

therefore not much fuel needs to be spent to reach the tables of families. The second 

important aspect is that by choosing local, people are supporting employment and jobs 

creation and social development in their community. Finally, the economic reasons are 

linked to the fact that local food producers have direct and complete control over their 

products, adjusting quantities and products variety based on local consumers demand 

and preferences (Ferguson & Thompson, 2021).   

2.3 Digitalization 

In the data collected by Poponi et al. (2021) only 8% of sales came from home delivery 

channels, it was reported that in those cases technology was used just for the creation 

of platform where customers could order food, and very few innovative technologies 

were used in production processes. So, how can digitalization help in the agrifood 

sector? 

As said previously, digitalization is the key to unlock the path to sustainable 

development, opening new opportunities such as job creation and new business models 

to treat agrifood products’ sustainability and quality (Klerkx, et al., 2019). As it happened 

with industry 4.0, where automation thanks to innovative technologies, received an 

upscaling in terms of data processing, increased productivity, and increased efficiency, 

the agrifood sector is set to receive the same treatment. Which technologies are being 

implemented in the agrifood sector? 
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Among the new innovative technologies, in the agrifood sector based on the literature 

review, IOT (internet of things), Blockchain, and AI, resulted the most cited. By IOT we 

mean any electronic device such as robots, drones, or sensors, that is able through to 

elaborate and transmit data. With this technology farmers have the potential to always 

know the state of their field in terms of pests level, soil humidity, soil temperature, 

fertilizer levels and so on. For example, thanks to IOT devices, farmers managed to 

control water and pesticide distribution of low height crops, directly from home 

increasing field yield and the overall quality of processes (Patel & Doshi, 2020). 

Moving on, we have blockchain technology which presents itself as the perfect tool for 

tracking and monitoring food safety and quality standards. This technology is a 

distributed database of records of all transactions and digital events that have been 

executed and shared among participating parties (Crosby Nachiappan Pradan Pattanayak 

Sanjeev Verma & Kalyanaraman, 2016). Each record of the databases once verified 

cannot be erased, ensuring the validation of the information registered. This technology 

allows full transparency to the final consumer, who can see all the steps of the supply 

chain: from the farmer to the processing facility, to the distributor and to the retailer 

(Dal Mas, et al., 2023).  

Artificial intelligence is a very innovative and disruptive technology which is still in 

development. The aim of this technology is essentially to maximize efficiency, providing 

farmers with useful information like, demand forecasting, productivity improvement, 

and optimization technics (Vlachopoulou, et al., 2021). From existing data through 

complex data analytics and machine learning this technology aims to stand aside 

farmers, mitigating any type of leak or waste in each operational process. Vlachopoulou 

et al. (2021) also provided interesting insight about the best five best startups in the 

agrifood business (according to 2020 THRIVE TOP 50 AgTech) who have a strong presence 

of innovative technologies in their value chains. What emerged from the SWOT analysis 

of the five companies, was that despite the strength in terms of added value and value 

creation that these technologies could provide, such as food traceability, food safety, 

waste reduction and so on, the lack of worldwide policies, the lack of trust between 

startups and farmers, the lack of digital knowledge and financial difficulties are the main 

barriers that hold back farmers to evolve their business model. 



31 
 

It is important to underline, that these technologies are not standalone, meaning that a 

farmer won’t have to choose to implement just one technology, rather the best way to 

exploit their functionality would be to find the perfect combination of ICT instruments 

that perfectly fit each specific case. All these innovations contribute to the creation of 

the precision agriculture concept. Abbate (2023) defines precision agriculture as the 

farm management strategy that uses information technology to acquire data that leads 

to decisions aimed at agricultural production. Meaning that technology, despite its 

advancement in artificial intelligence and decision autonomy, won’t substitute the 

human role and its authority, at least over critical decisions. 

An example of digital business model is provided by Reis (2022), describing the 

functionality of an Ios (internet of service) business model. Through a mobile app, eggs 

farmers get certified and listed on the application. Each farmer can track his own sales, 

customers demand, and other managerial information. Final consumers on the other 

end, can shop eggs from the app, which ensures quality and traceability through farmers 

certification.  

2.4 Implications for actors involved 

Despite the positive effect that technologies could have in the agrifood sectors, the shift 

towards a more digitalized business model won’t be easy. There will be several 

stakeholders involved in the digital transition, meaning that for technologies to be 

integrated in food supply chains, a strong and reliable collaboration between actors will 

be required, both for the promotion and implementation of a more sustainable agrifood 

sector (Duan, et al., 2020). According to Bentivoglio (2022) networks are fundamental 

for farmers to overcome any difficulties regarding the adoption of green technologies. 

Through networks and convention events, farmers can share experiences and create 

new knowledge, although diverse sources need to be integrated within the firm. 

Bentivoglio et al. (2022) identifies university, research institutes, and technologies 

providers as first actors which farmers trust and can relay to explore technologies 

innovations in the sector. 

Policies and regulatory systems will be key to support and protect sustainable 

development. According to Hrustek (2020), despite the willingness of farmer (mainly 

family businesses) to adopt innovative solutions, the inadequate access to resources, 
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lack of regulation and policies guiding actions to foster creation and diffusion of green 

technologies are what is holding back the agriculture sector from innovating.  

Under a managerial point of view, Asswad (2016) sustains that to develop and efficient 

and sustainable business model, all three dimensions of the triple bottom line must be 

developed. Since the effects of the evolution of businesses cannot be seen in the short 

term, managers are less likely to take risks in altering the current business structure. 

Important to mention, education systems and digital skills will be gamechangers in the 

upcoming agrifood revolution. Novel business models, because of the innovative 

technologies, (IOT, AI, and blockchain), will demand new professional skills requirements 

in the workforce of the food industry (Akyazi, et al., 2020). In his study, Akyazi proposes 

a database of near-future jobs with the possible changes, due to digitalization, in skills 

and knowledge requirements to keep up with the agrifood 4.0, also underling the 

importance of align educational systems with industry skills demand. In the resulted 

database which was composed by these jobs roles: Food Project Manager, Food 

Production Operator, Food Safety Specialist, Food & Beverage Packaging Technologist, 

Food Production Engineer, Food Analyst and Food Technician, it highlighted that an 

extensive and, in some cases, a deep knowledge about ICT devices functions and data 

management will be crucial to keep track with the food industry evolution. 

Finally, Donner (2021) through 39 case studies, identifies more barriers under the 

economic, financial, and marketing sphere. The barriers, he says, regard the dependency 

in large scale investments and dependency on economies of scale. Up to now many 

companies still have fixed capital which cannot be replaced until the end of its useful life 

cycle. For this reason, setting up new investments to develop new processes to produce 

new and sustainable products for a market which is still not clearly defined and regulated 

is a high risk. Donner also suggests that because of all the stakeholders involved from 

suppliers to final consumers, the best way to push for an effective green transition is a 

clear and transparent communication strategy.  
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To summarize what emerged from the literature about both green and digital transition, 

we can plot the relevant information as illustrated in Figure 20. 

Source: Author’s elaboration 

 

 

 

 

 

Figure 20 – Conceptual framework  
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3. Italian Agrifood sector analysis 

Italy is well known in the world for its culinary delicacies, and it is a big part of Italian 

culture to respect and appreciate food, from the production activities to its distribution. 

It is no surprise then, that the agrifood sector has been and will keep being a huge pillar 

of the Italian culture and economy.  

Source: (Nomisma, 2020)  

As shown in Figure 21, in terms of value added from 2008 to 2018, businesses in the 

agrifood sector registered a +23%, compared to the value added generated from the 

total economy sitting at +7%. As of today, the most recent report, stated that the agrifood 

sector accounts for 31,8% of Italian GDP, with €179 billion in sales every year (Cappellini, 

2023). To give a better context, in the Italy we count 722.000 agrifood companies 

operating in production activities and 495.000 in the distribution and catering, 

distributed as shown in Table 1. 

Table 1 – Number of companies in the Italian Agrifood sector (2017) 

Production activities 
 

Agriculture 722.264 

Agrifood Industry 55.890 

Distribution and Catering 
 

Wholesale 73.198 

Retail 113.357 

Distribution and services 26.051 

Catering 283.520 

Total Agrifood businesses  1.274.280 

Source: (Nomisma, 2020) 

Figure 21 – Value added trends: Agrifood sector vs total economy (expressed in billions of euros) (2008 = 100) 
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It is very crucial to notice that the majority of agrifood businesses in the Italian context 

are small to family size companies, with less than 10 employees (86%), and if we consider 

bigger and more structured realities with 50 or more employees, we have just 1,7% of 

population. The big difference comes clear when looking at sales. Despite the numbers 

of small companies, most of the revenues come from medium, large size companies, 

that together express 65% of the total revenue from the agrifood sector (Nomisma, 

2020). In 2017 the agrifood sector was responsible for 14% of national employment, and 

9% of value added for the export (€43 billion). In fact, another big strength of the Italian 

agrifood sector lies in the export component (Nomisma, 2020).  

3.1 Exports and imports analysis 

According to the latest Ismea report (2023), by the end of 2022 Italian agrifood exports 

accounted for €60.7 billion, +14,8% compared to 2021 levels. Unfortunately, because of 

the rising price of agriculture commodities, the Italian trade balance resulted in deficit 

by €1.6 billion, with imports reaching €62.4 billion, +27,2% compared to 2021 as 

illustrated in Figure 22. 

Source: (Ismea, 2023) 

 

Figure 22 – Variance of Italian import-export in the last ten years  
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More in details, in 2022, of the total agricultural exports, €52.3 billion were directly 

related to processed goods, while €8.4 billion were related to agricultural goods. On the 

other hand, in the same year, the imports accounted €40.7 billion for processed goods 

and almost €22 billion for agricultural goods. 

Source: (Ismea, 2023) 

Analysing the exports destinations, Italy has four main countries of destination that 

together realize 37,3% of the Italian exports which are: Germany at 15,5%, with 10,1% 

increment from 2021, the United States at 11% with a 18,4% increment from 2021 and 

France at 10,8% with a 13,2% increment from 2021. The remaining countries hold small 

percentages of exports, but it is worth noticing that compared to 2021, the countries 

who significantly increased the imports from Italy were: Poland, Czech Republic, and 

Hungary registering respectively an increase of 28,7%, 36,7% and 44,1%. 

 

 

 

 

 

Figure 23 – What is Italy exporting and importing in 2022 
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Source: (Ismea, 2023) 

On the other hand, we have the imports, Table 3 highlights that, Italy imports mainly 

from France (11,8%), Spain (11,2%) and Germany (11,1%). Imports from Brazil have 

seen a huge increment (+51,4%) compared to 2021, due to soybeans and unroasted 

coffee. 

 

  

Country 2022 2022 % 
share 

2022 cumulative % 
share 

2022/2021 % 
Var. 

Germany 9.432 15,5 15,5 10,1 

United States 6.652 11 26,5 18,4 

France 6.564 10,8 37,3 13,2 

United Kingdom 4.207 6,9 44,2 13,6 

Spain 2.486 4,1 48,3 21,6 

Netherlands 2.386 3,9 52,2 19 

Switzerland 2.121 3,5 55,7 12,4 

Belgium 1.883 3,1 58,8 12,1 

Japan 1.749 2,9 61,7 -23,4 

Austria 1.743 2,9 64,6 16,3 

Poland 1.681 2,8 67,4 28,7 

Canada 1.286 2,1 69,5 20,7 

Sweden 920 1,5 71 11 

Greece 916 1,5 72,5 23,9 

Czech Republic 875 1,4 73,9 36,7 

Denmark 791 1,3 75,2 13 

Romania 752 1,2 76,5 14,7 

Australia 743 1,2 77,7 16,7 

Russia 641 1,1 78,8 -4,2 

Hungary 608 1 79,8 44,1 

Other countries 12.290 20,2 100 21,1 

EU 27 34.874 57,4 
 

16,5 

Extra EU 27 25.851 42,6 
 

12,6 

World 60.726 100 
 

14,8 

Table 2 – Main destination countries for Italian exports of agrifood products (millions of euros) 
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Table 3 - Main countries of origin of Italian imports of agrifood products (millions of euros) 

Country 2022 2022 % 
share 

2022 cumulative % 
share 

2022/2021 % 
Var. 

France 7.349 11,8 11,8 30,5 

Spain 6.955 11,2 22,9 23,4 

Germany 6.916 11,1 34 20 

Netherlands 5.218 8,4 42,4 28,6 

Brazil 2.250 3,6 46 51,4 

Poland 2.185 3,5 49,5 28,3 

Belgium 1.908 3,1 52,6 30,5 

Austria 1.870 3 55,6 25,8 

Hungary 1,641 2,6 58,2 28,3 

Greece 1.562 2,5 60,7 24,3 

United States 1.275 2 62,7 21,7 

Denmark 1.162 1,9 64,6 18,6 

Indonesian 1.099 1,8 66,4 35,6 

China 1,08 1,7 68,1 50,8 

Ukraine 1.044 1,7 69,8 62,3 

Argentina 1.014 1,6 71,4 23,3 

Romania 983 1,6 73 34,5 

Slovenia 952 1,5 74,5 45,1 

Croatia 841 1,3 75,9 44,1 

Turkey 799 1,3 77,1 6,6 

Other 
countries 

14,26 22,9 100 23,9 

EU 27 43.054 69 
 

26,5 

Extra EU 27 19.309 31 
 

28,9 

World 62.363 100 
 

27,2 

Source: (Ismea, 2023) 

Analysing deeper which products Italy exports and imports most, we can see that 

15,7% of export is composed of cereals derivates which includes products like pasta 

and flour. At second place we have wines with 13% of export, which, as will be 

illustrated later in this chapter, in relation to the number of Geographical indications 

(Figure 26) in that compartment, it makes sense for Italian wines to be so popular in 

foreign countries. 
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Table 4 – Italian agrifood exports and imports per compartments 

 
Export Import 

Compartment millions of 
euros 2022 

2022 % 
share 

2022/2021 
var.%  

millions of 
euros 2022 

2022 % 
share 

2022/2021 
var.%  

Agricultural and 
food 

60.726 100 14,8 62.363 100 27,2 

Cereal 
derivatives 

9.516 15,7 23,4 2.857 4,6 28,3 

Wines 7.872 13 9,8 513 0,8 19,1 

Fresh fruit and 
vegetables 

5.446 9 0,1 5.088 8,2 9,2 

Processed fruit 
and vegetables 

5.162 8,5 18 2.910 4,7 20,5 

Cheese and dairy 
products 

4.404 7,3 19,2 2.514 4 38,6 

Other beverages 3.654 6 11,7 1.942 3,1 30,1 

Industrial crops 2.658 4,4 6,6 4.784 7,7 12,6 

Chocolate and 
confectionery 

2.627 4,3 11,8 928 1,5 10,7 

Processed meat 2.161 3,6 7,5 441 0,7 11,4 

Olive oil 1.881 3,1 20 2.196 3,5 31,7 

Fresh Cami 1.533 2,5 7,9 5.376 8,6 31,2 

Nursery 
gardening 

1.228 2 1,2 865 1,4 34 

Fish 981 1,6 12,2 7.399 11,9 12,7 

Seed oils 962 1,6 49 3.436 5,5 39,1 

Other milk 
derivatives 

398 0,7 8,4 1.237 2 33,4 

Cereals 307 0,5 79,2 5.155 8,3 53,5 

milk and creams 204 0,3 27,7 1.266 2 47,3 

Coffee & Tea 68 1 8 122 0,2 33,2 

Animals 35 0,1 30,4 2.057 3,3 45,2 

Rice 11 0 12,6 26 0 34,7 

Other products 9.615 15,8 22,3 11.252 18 34,4 

Source: (Ismea, 2023) 
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3.2 Italian Geographical Indications 

Italian appreciation for food is also proved by the number of food certifications 

possessed. The aim of the EU in this field is to promote and protect products that have 

unique characteristics, or their production is directly link to a specific geographical 

region. Geographical indication (GI) ensures both consumers, choosing quality and safe 

products, and producers which can market and promote better their offer (European 

Commission, n.d.). There three main certifications are: PDO (Protected designation of 

origin), PGI (Protected geographical indication) and GI (Geographical indication of spirit 

drinks). The main differences between the three lies on the number of raw material or 

processes stages that must come or take place in the specific region. PDO is the most 

restrictive one, where all production phases and raw material must come from the 

specific region. This certification is valid for food, wine, and agricultural products. The 

PGI certification can be obtained only if at least one stage of the production, processing 

or preparation takes place in the indicated region. As for the PDO, the PGI indication is 

valid for food, wine, and agricultural products. Lastly, we have the Gi certification which 

is valid only for spirit drinks. For this certification raw material do not need to come from 

the indicated region, but at least one of the stages of distillation or preparation takes 

place in the region (European Commission, n.d.).   
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From the eAmbrosia database, which is the European database for all registered names 

of wine, food, and agriculture products in the European countries, it appears that Italy is 

the first country for number of PDO, PGI and Gi products. 

Source: Author’s elaboration on data from the eAmbrosia database  

Looking more into details in Figure 25, we can notice that the majority of food 

certification possessed by Italy fall in PDO certificate category, which as anticipated 

before, is the most restrictive. 
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Source: Author’s elaboration on data from the eAmbrosia database  

Finally, Figure 26 shows how Geographical indications are distributed among product 

types in Italy. 

Source: Author’s elaboration on data from the eAmbrosia database 

Considering the number of Geographical Indications for wines, it makes sense that this 

product represents alone 13% or Italian export, as shown in Table 4. 
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3.3 Italian consumers’ trends 

Shifting focus to the consumers, in a survey conducted by Nomisma and Nielsen, we can 

find interesting insights about new changes of consumers in food preferences. Italians 

really do love made in Italy products represented by 26% of interviewed, at second place 

Bio and eco-friendly (production and disposal wise) products have taken over Italians’ 

preferences represented by 22% of consumers interviewed. Remaining factors like 

traditional dishes, healthiness and low-cost convenience are aspects with evenly 

distributed preferences, at 16%, 15% and 14% respectively. In recent years, the attention 

to products’ sustainability and healthiness have really caught the preferences of Italian 

consumers, according to Nomisma (2020), the consumer base for Bio products increased 

from 53% in 2012, to 86% in 2019 with sales accounting for 3,6% of total agrifood 

products. The “Bio trend” is noticeable not only in consumers’ preferences but also in 

number of hectares dedicated to Bio products, by food producers.  

Source: (SINAB, 2023) 

More in detail, the used agricultural surface per macro category, is mostly dedicated to 

arable crops for 42,6% followed by meadows and pastures for 28,2%, permanent crops 

for 23,8%, fallow land for 2,9%, and vegetables for 2,5%. 

Number of operators 
Hectares 

(thousands) Number of operators 

Used agricultural surface 

Figure 27 - Organic farming in Italy: surfaces (hectares) and operators (number) 
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Source: Author’s Elaboration based on Sinab (2023) and Coldiretti (2020) reports 
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According to Ismea (2023), concerning where Italians prefer to buy food products, it 

appears that physical channels prevail over any other, with supermarkets and discounts 

being the main sales channels for 84% of Italians. On the other hand, digital channels 

have registered a -3,3% in sales. After the peak of sales reached in the 2021/2020 period, 

now Italians are going back to choosing products directly in physical spaces. It is 

important to notice that sales in digital channels are still on another level compared to 

the pre-COVID period, as shown in Figure 29. 

Source: (Ismea, 2023) 

In terms of products purchased, based in Ismea’s elaboration on Nielsen data (2023), we 

can see that from 2020 to 2022, despite COVID crisis and inflation, the receipt 

composition did not change much overall. Compared to 2020 and 2021 levels, in 2022 

Italians are buying more meat and derived from cereals, like pasta and bread, but less 

vegetables and fruits, which register a negative trend till 2022. On the other hand, there 

are products considered indispensable, which were always presents in same percentages 

in Italians receipts, like fresh eggs, vegetable and oil fats, and cured meats.  

Figure 29 – Online food purchase (€ Mln)  
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Source: (Ismea, 2021), (Ismea, 2022), (Ismea, 2023) 

According to Ismea (2023), in 2022 the consumption of retailer’s labels (RL) touched 30% 

of consumption of all food products. The reason being is primarily the affordable prices 

of these product category, which help low-income families in times where the inflation 

is at its peak. 
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Retailers’ labels are very important to consider when talking about the Italian agrifood 

sector. According to the latest report on retailers’ labels by Ambrosetti (2022), it appears 

that in 2021, RLs had a 19,8% share of the agrifood market with €11.7 billion in sales 

with 179.541 companies working in this sector.  

 

Source: (The European House - Ambrosetti, 2022) 

Furthermore, according to a survey conducted in collaboration with IPSOS on 1.500 

Italian citizens, it appears that 76% of consumers buy retailers’ labels products and 43% 

declared that mainly purchase RLs compared to traditional industrial brands. It is not 

only about affordable prices that make RLs products such appealing, from the surveys it 

emerged that customers also think that RLs products care about environmental 

sustainability problems (55%), ethics and social sustainability issues (50%) and 91% 

declared that they are willing to read about the products name and information. These 

number shows that retailers managed to create a deep bond between their labels and 

consumers, through affordable prices as a “bait” they managed to show their interest 

towards other import themes, like ethics and sustainability related arguments, creating 

an image of retailers that not only distribute and put food in the shelves, but is also 

beside consumers delivering valuable products especially during difficult times. In fact, 

81% of people agreed that in the latest 10 years the offer of RLs as gotten even better 

(The European House - Ambrosetti, 2022). 

 

 

 

Figure 31 – Retailers’ labels sales and market share (values in billions and percentages) 

Sales 

Market share 
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4. Twin transitions among SMEs in the North east of Italy: 

Results of a survey 

The aim of this chapter is to deeply analyse, thanks to a survey, the agrifood companies’ 

position about digital and green transition. The survey was issued to 93 companies, 

through a digital platform, giving full autonomy and privacy to the respondents, who 

were administrative clerks (50,5%), head administrative clerks (26,9%), CEOs (19,4%), 

and others (3,2%). The survey was issued only to agrifood companies in the Veneto, Friuli 

Venezia Giulia and Trentino Alto Adige regions, belonging to the following ATECO code: 

• 10.1 - PROCESSING AND PRESERVATION OF MEAT AND PRODUCTION OF MEAT 

PRODUCTS 

• 10.2 - PROCESSING AND PRESERVATION OF FISH, CRUSTACEANS AND SHELLFISH 

• 10.3 - PROCESSING AND PRESERVATION OF FRUIT AND VEGETABLES 

• 10.5 - DAIRY INDUSTRY 

• 10.6 - GRAIN PROCESSING, PRODUCTION OF STARCHES AND STARCH PRODUCTS 

• 10.7 - PRODUCTION OF BAKERY AND FLOUR PRODUCTS 

• 10.8 - PRODUCTION OF OTHER FOOD PRODUCTS 

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 
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Figure 32 - ATECO structure of respondents 
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Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

Given this brief introduction, we can now first analyse their economic situation. It is very 

important to notice that 71% of respondents reported an increase in sales, that if 

compared with unchanged margins (50%) and unchanged profits (44%) highlight a 

positive growth, but with little to no gains in terms of profits or margins.  

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 
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Figure 33 – Distribution of companies among the regions 

Figure 34 – Percentages of companies with changes in sales, average margins, and profits (values in %) 
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Despite the high inflation, the increased costs of raw materials and the high energy costs, 

these companies managed to tank well the difficult situation we are living in, which is 

probably why although the sales growth, the profits didn’t quite follow up with sales. 

In terms of sales’ origins, companies under study are mainly active in the Italian context 

with almost 60% of respondents reporting that none to 10% of sales come from foreign 

markets. This information is not necessarily a negative aspect. If we look at it under the 

sustainability lens, this means that final products are not traveling much, translating in 

lower GHG emissions, but also in a lower value for the export. Deciding how to balance 

these two aspects is crucial, especially considering the Italian agrifood export context 

(see Chapter 3).   

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

 

 

 

Figure 35 – Percentages of sales from foreign markets (values in % express the number of companies choosing that 
option) 
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It is also important to highlight that the 93 companies make sales mainly from physical 

channels leaving digital channels untouched. 

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

Despite the good Ios business model provided by Reis (2022), it appears that agrifood 

companies in this context prefer physical channels, adopting the digital ones only as an 

alternative way of selling their products. In 22,6% of cases digital platforms are owned 

by the company, that entail complete control over stock and rage of options offered. At 

the same time, we should consider that almost 35% of companies have 0% to 10% of 

sales in B2C market, which justify the low presence of digital channels in these 

companies.  

 

Figure 36 – Percentages of company selling online (values in %) 
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Furthermore, despite the European Green Deal pushes companies to invest in new 

technologies, according to the survey’s responses, R&D investments are still very low, 

with 70% of companies investing nothing to only 5% of sales.  

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

It is clear that, despite the increase in sales over the year, managers still prefer to allocate 

financial resources to other departments, hoping to repeat the same trend the next year. 

This poor interest in innovation is also proven, in the product (or service) offered, where 

50% of respondents declared that they did not put in place any product innovation, 

alongside with no marketing innovations (60%) meaning that managers are still afraid of 

changing not only how they present themself to the market and to the competitors, but 

also their offer, even if it might bring benefits in the long run. Processes wise, no 

innovation has been deployed nor from a production, administration, nor distribution 

perspective. 

Diving now more in details, we analyse the digital transition, comparing it with 

economical performances, highlighting possible connections between variables.  

 

 

Figure 37 – Percentages of companies investing in R&D (values in %) 
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70% of respondents reported that they use managerial technologies3, which is very 

positive, but what is interesting to analyse is their impact on key variables such as costs 

efficiencies, better relationships with stakeholders, new business models or business 

opportunities, and achievement of sustainability goals.  

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

As reported by the European Union (2019), new technologies in food value chains will 

allow agrifood companies to better spread sustainable related issues and better pursue 

sustainability goals. As shown in Figure 38, it appears that managerial technologies do 

help companies in sustainable related goals with 63% of respondents reporting a 

moderate to high impact on this variable. In the literature is also reported how better 

managerial technologies can help reduce costs and increase the overall efficiency across 

several processes. According to the responses, this relation appears true, with 46% of 

companies reporting a moderate impact, 23% a high impact and 3% a very high impact 

on this variable. On the other hand, managerial technologies appear to have low (26%) 

to no impact (26%), on the creation of new business models or business opportunities. 

Finally managerial technologies seem to have a moderate to high impact on the 

relationships with stakeholders including clients and suppliers but also new business 

 
3 Included in managerial technologies are for example EDI (electronic data interchange), cloud services 
and supply chain management software. 

Figure 38 – Percentages of companies reporting no, low, moderate, high, or very high impact of managerial technologies on the listed variables 
(values in %) 
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partners. These results suggest us that managerial technologies have strong impacts on 

achieving and consolidating what companies have already exploded and already 

integrated, but they are not a really effective tool on creating new opportunities. We 

could consider those technologies, a very effective tool for increasing the information 

flow, both in and out business process having consequently positive effects on cost 

reduction and the achievement of new sustainability goals.  

In relation to the industry 4.0, robots, sensor systems and related technologies in the 

agrifood sector, from the survey it emergers that 50% of respondents have integrated in 

their production and transformation processes those innovations. The literature 

underlines the importance of technologies which can provide the operators with useful 

information regarding production processes such as products in elaboration, products in 

queue, products not elaborated, production efficiency and so on, in order to reduce any 

waste and have full control over these aspects. In fact, according to 50% of companies, 

industry 4.0 related technologies have a moderate to high impact on cost reduction and 

managerial flexibility, over 60% of companies reported a moderate to high impact on 

better relationships with stakeholders, and finally almost 70% of companies reported a 

moderate to high impact on the creation of new business models and opportunities.  

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

Figure 39 - Percentages of companies reporting no, low, moderate, high, or very high impact of automation technologies on the listed 
variables (values in %) 
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Unfortunately, industry 4.0 related technologies do not serve a great purpose in the 

achievement of sustainability goals, with more than 50% of companies reporting a low 

to no impact on such variable. This suggests that such technology is used as a pure 

monitoring tool, with the aim of improving the efficiency of current processes, in some 

cases even enlarging the production with new production models, but without the intent 

of being sustainable. 

On the marketing side, technologies should help increase product and brand awareness, 

targeting specific consumer segments, also to sustainability extents. Unfortunately, 65% 

of companies do not use any innovative technology in communication practices, such as 

in-store experiences, digital marketing, and e-commerce platforms. On the contrary, 

analysing those who deployed such technologies, more than 60% of companies have 

reported moderate to high impact on better relationships with stakeholders and the 

creation of new business models and opportunities. Unfortunately, cost reduction and 

the achievement of sustainability goals were the least impacted variables with 50% of 

companies reporting low to no impact on those variables. These numbers tell us that, 

communication technologies compared to production and process-centred 

technologies, serve a different purpose, focused more on the creation of new bonds or 

the empowerment of the existing ones and the exploration of new business models. 

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

Figure 40 - Percentages of companies reporting no, low, moderate, high, or very high impact of marketing technologies on the listed 
variables (values in %) 
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Finally, we have AI technologies. This particular technology was stressed a lot in the 

literature, Vlachopoulou (2021), sustained that artificial intelligence could have helped a 

lot in mitigating and precenting waste of resources through complex data elaborations, 

which would be impossible to be done by a human being. Unfortunately, all companies 

reported the absence of such technology in their structure. As mentioned in Chapter 2, 

AI technologies are still in their early stages, with very few full integrations, moreover 

people have a negative perception of AIs, which is powered by the incapacity of fully 

comprehend their functionality and potential.   

In the document provided by the European Union, tackling the Twin Transition, there is 

a lot of focus on data and data-cantered systems, which will enable circular business 

models implementations, faster demand and offer matching, and overall smarter 

decision will be taken (2022). To this extent, according to the survey responses, 

companies use data also for simulation of business objectives, which shows how 

interested they are not only to the past, using data for analysing economic and financial 

performances, but also to the future, using data to predict what may happen in different 

if certain trends persist. 

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

 

Figure 41 – Express how much do you agree or disagree with the following sentences (1= completely disagree, 5= completely agree), 
(values represent the mean of all ratings for that sentence) 
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On the other hand, it appears that companies still struggle to make data flow fluent 

between systems, which would allow to faster decisions making. Perhaps, this problem 

is due to the slow transition of agrifood companies to new technologies in the different 

business areas, which is forcing old systems to communicate with newer ones. The 

differences in elaboration capacity of these systems are causing slowdowns in data flows, 

which at end, often cause less accurate decisions. 

Shifting focus to sustainability aspects, the survey wanted to analyse which steps, 

agrifood companies are taking in consideration for the green transition, meaning which 

concrete action are going to be deployed, like choosing green energy suppliers, 

improving energy management, improving waste policies as noon on. To this extent 

sustainability is perceived by agrifood companies, mainly from the environmental 

perspective. One very important practice, highly supported by the literature from 

researchers to organizations like the European Union, is the valorisation and 

management of waste and production leftovers. As described in the previous chapters, 

managing waste and leftovers is a key factor to enable a circular business model, allowing 

for costs reduction for new materials and less environmental impact due to less energy 

spent for managing addition inputs. In line with what is reported in the literature, the 

survey tells us that, 75% of companies carefully manage waste and production leftovers 

and at second place, but of crucial importance for the Green Deal strategy, is the use of 

renewable energy, which is a decision taken by 65% of companies. Probably because of 

the ease of deploying this action, the use of packaging made of sustainable material is 

the third most chosen option, with 63% of preferences. In fact, according to Nomisma’s 

packaging observatory (2021), current trends suggest us that 66% of Italians prefer 

sustainable packaging in order to preserve food over time, furthermore 47% report that 

sustainable packaging contribute to the definition of the product’s sustainability identity. 

On the other hand, actions taken by less than 50% of the respondents, include energy 

efficiency systems integration (48%), supply chain sustainability monitoring (38%), and 

finally efficiency systems for water use and GHG emission reduction systems both at 24% 

of preferences. 
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Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

Despite these positive actions taken towards the reduction of the impact on the 

environment, from the survey, it appears that there is no dedicate manager responsible 

for these tasks. 64% of companies do not have a specialized manager in charge of 

sustainability tasks. Only 29% of respondents declare to have a CSR. The reasons for this 

could be that due to the medium size of companies and the novelty of sustainability 

aspects finding their way into businesses processes, top managers find premature 

charging such responsibilities to single individuals, rather they are much likely to rely on 

the good ethics of every individual worker to respect and pursue a correct sustainable 

behaviour. In fact, both in the digital (59%) and green transition (52%) companies report 

that current human capital is suited for the tasks in both transitions, and either they do 

not require further training or if they do require it, the company is willing to provide it.  

As cited in the conceptual framework above (see Figure 20), the actors involved will be 

many, coming from both the private and public sector, to better understand which 

specific actor agrifood companies rely more for digital and sustainability related 

Figure 42 – Action taken by companies in relation to environment sustainability (multiple choices option)   
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information, the survey tackled this aspect, proposing consultants, specialized suppliers, 

clients and universities (or research institutes) as main actors.  

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

As shown in Figure 43, it seems that private figures serve better the purpose of guiding 

companies through digital and green transition. Each actor provides the same quality of 

information for both transitions according to respondents, meaning that the knowledge 

in one transition can be transferred to the other, highlighting how correlated and close 

both transitions travel. The only differences that we can notice are at the very opposite 

poles of the chart, from one side consultants seem to be a bit more specialized in 

digitalization over sustainability aspects and on the bottom side of the chart, 

unfortunately, we have universities and research institutes, which according to the 

companies under examination, do not provide the same level of guidance as consultants, 

specialized suppliers and clients (even if in smaller scale) do.  

Now we will analyse more in details the impact of innovative technologies on each 

ATECO code, being 10.1, 10.2, 10.3, 10.5, 10.6, 10.7 and 10.8. Starting from the impact 

of managerial technologies on 10.1 ATECO code it appears that the effect is much more 

marked on costs efficiencies and better relationships with stakeholders. This ATECO relies 

heavily on machinery and automation processes for processing and storing meat, 

Figure 43 – Percentages of companies indicating the actor as impactful in the digital, green or both transitions (values in %) 
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meaning that high levels of technology-driven innovations play a crucial role in 

productivity. 

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

For the same reason as managerial technologies, automation plays an important role in 

determing costs and production efficiencies. Despite the low number of companies 

adopting this technology, those who did, have seen high postiive impacts on costs and  

sustainability goals. 

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 
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Figure 44 – Impact of managerial technologies on ATECO 10.1  
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In this ATECO code, marketing technologies are not extensively used. Only five 

companies reported to have deployed it, and the effects were very positive mainly in 

relation to improved relationship with stakeholders such as clients and suppliers. AIs and 

data cantered technologies resulted in the least adopted, which is unfortunate 

considering that meat demand could be predicted and anticipated easily by predictive 

algorithms to better match offer with demand avoiding any surplus.  

Moving on to 10.5 ATECO, companies in this category react very similarly to 10.1 

companies, highlighting moderate to high impact on both costs’ efficiencies and better 

relationships with stakeholders for more than 70% of respondents. 

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

Like managerial technologies for 10.1 companies, the presence of automation and 

similar innovations, highly impacts on costs efficiencies with 70% of companies reporting 

moderate to high impact on this variable. Marketing innovations and AIs are not 

considered by companies in this ATECO code. Since the nature of the dairy industry, 

apparently companies aim at maximizing production and minimizing costs, without 

exploring more advanced innovations. 

 

Figure 46 - Impact of managerial technologies on ATECO 10.5  
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The 10.7 ATECO code resulted the most populated one with 30 companies operating in 

the bakery and flour production industries, which 27 belonging just to the Veneto region. 

It comes clear from Figure 47, that companies adopting managerial technologies report 

a very positive impact on all variables.  

Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

The importance of managerial technologies come enforced even when looking at the 

automation technology chart (Figure 48), which highlights even better how such 

innovation has high impacts mainly in cost efficiencies, achievement of sustainability 

goals and new business opportunities variables. We are starting to see a trend where 

industries with strong presence of heavy machinery and complex production processes 

highlight strong efficiency thanks to technologies that manage to simplify those activities 

reducing to some extent human errors and overcoming human physical limitations. 

On the other hand, marketing technologies, despite being adopted by 50% of companies 

in this ATECO code, companies do not recall any particular benefit except for positive 

effects on new business models and business opportunities reported by 60% of 

respondents.  

Figure 47 - Impact of managerial technologies on ATECO 10.7 
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Source: Elaboration by AGRIFOOD MANAGEMENT & INNOVATION LAB 

10.8 ATECO code, present moderate impact of managerial technologies on all variables, 

with low impact on new business model or opportunities. Considering the general 

nature of this ATECO code, depending on what food is being produced, each company 

may have found positive aspects or negative ones, for this reason it is hard to find a 

common trend for this technology. The same rule applies for automation technologies, 

which on the other hand instead, results having low to no impact on all variables. We 

should also consider that automation technologies are very expensive, thus the more 

specific type of food is being produced the less chance we have to catch companies 

opting for this type of investment and even lesser chance to register positive impacts. 

Finally, it is important to highlight that the remaining ATECO codes 10.3, 10.6, 10.2, 

(being the less populated ones) all result in low levels of innovations presence. 

Managerial, automation, marketing and data cantered technologies result absent and 

the very few companies who deployed them, report no impacts at all on all variables. 

Considering the nature of those ATECO codes, being fruit and vegetables production, 

grans processing and fish processing, we could say that innovative technologies in  these 

categories are still being tested thus, it makes sense for companies not to risk being the 

first guiding the innovation wave, also often companies operating in those category are 

small to family size organizations which despite making good sales every year, do not 

have the knowledge or do not fully understand the importance of technologies 

integrated in production or processing activities.  

Figure 48 - Impact of automation technologies on ATECO 10.7 
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Conclusions and considerations 

The aim of this study was to better understand The Twin Transition and the two main 

transitions that it entails, the green and the digital one. The Twin Transition represents a 

unique opportunity to face two imminent problems for humanity: the climate change 

and the creation of more sustainable food business models, much more circular and 

efficient. Adoption of new technologies will be fundamental to control and mitigate 

GHGs emissions on every sector, but to do so, technologies need to be accessible by 

every player, with no bureaucratic or knowledge limitation. As seen in the previous 

chapters, IoT, AI, precision agriculture and blockchain technologies will play a crucial role 

in sustaining the green transition, but knowledge gaps, social inequalities, and hard 

policies really risk slowing down innovation processes for innovators and businesses. 

Social sustainability will have the role to promote better ethics agriculture practices, 

better life and working conditions in terms of salary and safety aspects. The promotion 

of local producers will also be needed, in order to not exclude rural companies from 

innovating and contributing to the economy and society. For the Twin Transition, 

consumers will play an essential role. Clear communication of products’ origin, 

sustainability practices volved at creating a sustainable product and corporates’ 

sustainability values will be needed to push consumers and other companies towards 

more responsible food preferences. Finally, cooperation between actors, both private 

and public, will be key to facilitate the integration of both transitions. Easy access to 

financial resources for sustainability goals and unrestrictive policies are the two main 

pillars, also found in the literature, upon which the Twin Transition needs to be built on. 

It is not the mere competition between actors that will mitigate climate change effects 

or reduce the world food hunger, but only through coordination and collaboration we 

will allow a faster and more efficient transition to a better sustainable lifestyle for 

everyone. 

It will not be an easy path, changing in a system built to be as stable as possible, 

proposing something different or just innovating something already existing would feel 

like swimming upstream. Taking into consideration the number of actors involved, each 

making their own interests and thinking about others only when strictly necessary or 

under the proper incentives, how could anyone even think about changing the world? 
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Are the small sustainable actions even worth something at this point? Can we really do 

something about it? Can we really see the results of our actions? These questions are 

bouncing inside the head of everyone, even if they are fully invested in sustainability. 

And unfortunately, the immediate answer to each of those questions would be no. The 

problem with today society, in my opinion, is that it is too much selfish, and it is hard to 

prove them wrong for behaving like that, considering current worldwide problems. 

Economic crisis, unstable geopolitical contexts and social inequalities, force everyone to 

think for themselves, which is harnessed in the human nature from the very beginning 

as an auto defensive mechanism. In a situation like this how can we think about others? 

Because this is what we are asked to do today. We, as a society, are asked to care for 

someone we can’t see, who right now is on the other side of the planet working day and 

night making clothes we wear every day or cultivating food we eat every day. The first 

major shift needs to come from society, from a very young age, teachers need to transfer 

the value of altruism, and the importance of simple sustainable practices. From that 

point on at any level of education, sustainability under social, environmental, and 

economic aspects needs to be fully explored and explained much as a typical course of 

mathematics or history. The next big topic would be digitalization, which like 

sustainability need to be taught extensively not only to IT specialized schools, but also 

to others. We cannot imagine a sustainable world in the future with people who do not 

comprehend the importance of technology and its role in our society, which does not 

mean acknowledging how simple of fast it is to obtain answers to our questions, but 

rather the value added it provides in terms of, for example, GHGs savings. Since the 

technology is set to reach high level of complexity in the future, more and more 

resources will be needed from education systems to catch up with latest industry skill 

demand. 

With a fully aware society about sustainability issues and digitalization, it will come the 

time for business to change. Much like society, people inside organizations need to push 

sustainability into the corporate values. Again, here the change would be even harder, 

because now companies, who are created to make money for them self, are asked 

instead to invest for other in projects and people outside the organization. Despite this 

being a positive thing, managers are still afraid of adopting such behaviour, mainly 
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because it does not bring any benefits or any returns, for the company itself, in the short 

term. Sustainability is like a medicine that heals over time wounds that have been open 

for many years and will take as many to fully recover. Agrifood and energy production 

companies will be the first categories to change because, as seen in previous chapters, 

they are responsible for high level of GHGs emissions. Considering how supply chains 

are structured and even shattered across continents, high levels of cooperation and 

coordination between actors will be crucial, from transparency communications to 

shares values. Actors include also public organizations, such as governments and public 

administration offices, which will have to ensure protection for both producers and 

consumers. Protection which must not come at cost of inhibition for innovators, 

technology providers and start-ups, who instead will need to have ease access to 

financial resources and receive incentives from the same public entities in pursuing their 

projects. 

If all the actions described above in the exact order they are presented, will ever take 

place, we will have solved the biggest problem concerning us all: climate change. It is 

undeniable that human activities are negatively influencing the environment, but it is 

also true that we still have the possibility to mitigate negative effects through technology. 

Sensors, Ais, and data cantered systems, will help preventing possible environmental 

disasters while, at the same time giving businesses tools, for cutting as much as possible 

current GHGs emissions.  

I purposely stated the social change as the first step towards a sustainable future, 

because the very first input needs to come from people, who then will start influencing 

businesses, whose decisions will have direct impact on the environment. Today the 

approach is predominantly top to bottom. Where top is the problem (climate issues) and 

the bottom is the solution (people). We cannot hope to solve such big issues only by 

cutting emissions everywhere we can, which in fact will work, but only to a certain 

extent.  

The bottom-up approach as it was described above, starts from people which at the very 

end will contribute to the solution of the problem. This approach takes the long path 

which will take place across many years, but ultimately hopefully a new long lasting 

sustainable values society will be formed. A sustainable society made possible by 
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technology and people who carefully make their daily decisions in an altruistic way, from 

the products they consume to the transportation vehicle they use to get to work. 

Despite this being a simple vision for now, we have the resources to make it possible, or 

at least, to put the basis for others to take it further and further until one day sustainable 

values will be permanently harmonized into society.  
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