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Abstract 
 

Purpose 

The purpose of this research is to explore how the blockchain technology could be applied to the wine 

supply chain, and in particular to the Italian scenario. 

Methodology 

A combined structured literature review method and a theory-driven approach are used. The literature 

was combined with experts’ semi-structured interviews and a consumer behavior analysis. 

Findings 

The implementation of blockchain in the wine supply chain, and in particular in the Italian wine supply 

chain, is found to be able to improve transparency and traceability, with a consequent boost in the 

overall efficiency of wine companies and their production. Moreover, the researchers found out that a 

blockchain implementation would be well perceived by the majority of consumers, which are becoming 

more sensitive to themes as traceability and transparency in the wine-food chain. 

Research limitations 

Although the interviewees provided numerous insights over the Italian wine industry, and they include 

companies of different dimensions covering the main grapes variety, they represent a limited sample. 

The researchers believe future scientific researches needs to focus on analyzing the effect on the 

income of wine producers that have employed a blockchain system in their supply chain and 

investigating the short-medium term effect of the blockchain system’s ability to address the problem 

of wine counterfeiting. 

Value 

The paper presents an important early academic contribution to a field where researches and study are 

still in an early phase.  
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1. Introduction 
 

1.1 Counterfeiting phenomena 

Since antiquity counterfeiting has always been a problem in the wine industry. In the ancient Rome, 

Pliny the Elder complained about the issue of falsified Roman wine, a problem so significant that 

neither the nobles nor the lower classes could be certain that the wine they were pouring on their 

tables was not (Sara, 2014).  

During the Middle Ages, wines produced in dubious regions were often presented as wines coming 

from more prestigious regions. In London, it was forbidden to sell French, Spanish, and German wines 

in taverns to avoid the possibility of mixing wines or selling fake wines to the consumer. In Germany, 

the penalty for the sale of fraudulent wine varied according to the region from beating to death by 

hanging (Holmberg, 2010). 

In the early 1920s in the U.S.A, in concurrence with the prohibition era, grape merchants sold a 

particular grape juice with a warning label saying not to mix the grape juice with yeast, water, and 

sugar and put them in a pot for seven days, otherwise it would result in an illegal alcoholic beverage 

(Blakemore, 2015). 

As we have seen, the phenomena of counterfeiting wine have always happened, and the two main 

reasons were “need” and “easy money”. The first produced wines had many issues due to the short 

expiry date caused by the primitive method of wine production. Adding grape spirits to wine, 

fermenting it or aging in oak barrels was common in order to extend the drinkable period of wine 

(Bautista-Ortín, 2008). We will now analyze the history of the three main frauds in the wine industry. 

At the end of the 19th century an epidemy of phylloxera, a microscopic insect that eats vegetable 

fruits, infected the main vines species across all Europe. This caused a scarcity of wines in general, and 

the demand for prestigious wines was still high. Here began the label fraud in the wine industries: 

wines from less prestigious regions and of less quality were sold with fraudulent labels that indicated 

a different origin of the real wine used in the bottle. To counter this type of fraud the PDOs (Protected 
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Designation of Origin) appellation system was invented, and producers who misleadingly used grapes 

outside the PDOs protected region on their wine labels had to pay harsh fines (EU, Rule Nr. 822/87).   

One of the most famous frauds in the label field was the one made by Rudy Kurniawan, a mysterious 

wine trader that became famous in the early 2000s in Los Angeles. He realized that the most 

expensive wines, if counterfeit, would have been the market segment with the highest margin. 

Moreover, because the most expensive wines come in low quantities and are rarely drunk, there are 

not many experts in that sector. He put high-quality wine (but still low priced if compared to the 

bottles he sold) in bottles with an elaborated fake label. He began selling wines in large quantities and 

made huge profits. However, he was caught when he began selling wines from the 40s and 50s from 

wineries that were born in the 1970s (Wine Searcher, 2018). 

Blending the wine is a common practice for creating a new variety of wines and different qualities. 

However, it becomes illegal when blending turns into “stretching” the whine, that is when a wine of 

lower quality is illegally blended with an expensive wine only in order to increase the quantity. 

Another common practice of wine blending, which is widespread also nowadays, is to add sugar to 

the wine in order to boost the alcoholic content of a wine. 

The most dangerous form of wine fraud is the addition of hazardous materials to wine in order to 

increase sweetness. Substances as lead acetate, diethylene glycol, and methanol were the most used 

in the 20th century and are used still now. The first registered fraud with hazardous materials was in 

1985 in the production of Austrian and Italian wines. It was discovered after the death of 23 people 

that drunk a blended wine where toxic methyl alcohol was put in order to alter the level of alcohol 

(Ciravegna, 2009). 

1.2 Research question and the research scope 

Based on the array of problems described above, we seek to investigate a new type of prevention for 

wine frauds an exploratory investigation of the development and application of blockchain technology 

for tracing wine history of production. The focus hereof will primarily lie in investigating how the current 

supply chain works in the Italian wine industry, focusing on how it could be implemented with the 

application of Blockchain technology. To gain more in-depth insight into how blockchain can be a 
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catalyst in overcoming challenges of preventing frauds, we seek to assess these challenges by 

investigating the relationships between the many nodes in the supply chain. Moreover, we will 

investigate how this system may have to be designed in order to be adopted by the industry. Hence, 

our research question asks: 

RQ: Under which conditions could the blockchain technology be applied in the supply chain 

of wine to resolve the problems of traceability? 

We will apply a range of theories to shed light on the various aspects that constitute the adoption of a 

blockchain-based solution. For this, we seek to apply a framework covering various conditions, which 

combine design, economic, and strategic characteristics, to arrive at a blockchain-based system that 

can be adopted successfully by the wine industry. 

The thesis investigates what is required to create a blockchain-based solution that can be adopted in 

the wine supply chain. As the wine industry and supply chains are broad fields to study, the scope of 

this research is consequently limited to the study of the wine supply chain in Italy that will serve as the 

unit of analysis. We pursue investigating big wine producers with many supply chain actors involved, as 

opposed to small or coop producers.  

The analysis will enable an investigation of what an information-sharing system would need to be 

composed of to solve the issue of wine traceability. This will focus on the viability of the system and 

how it can be adaptable for the industry. Moreover, we will uncover what conditions are necessary for 

creating a viable solution for tracing wine origin in the industry. Regarding technology, we will not strive 

to create a technical and specific solution. As such, we will delimit our scope to blockchain and its 

related technologies, with a focus on the business aspects of such a system.  

The focus herein will lie in exploring under which conditions blockchain can be adaptable for the supply 

chain actors in the wine industry, concentrating on carriers and the parties that are involved directly 

with them. Our focus will be in an exploratory fashion to discover what is needed by the different supply 

chain actors and under which conditions the system can be adopted. We will go into details with the 
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design principles and the theoretic application, and we will interview different wine producers to 

understand how this implementation could be embraced by them and under which conditions.   
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2. Literature Review and Analytical Framework 

In order to address the research questions, this section will concentrate both on the supply chain and 

its traceability, and blockchain knowledge and theories, while focus on the innovation that the 

integration of such a new and disruptive technology could bring in the wine supply chain.  

It is universally agreed that in the process of structuring research it is beneficial for the development of 

the research question, to review the existing literature gaining sufficient knowledge while pay attention 

to discover possible gaps within the fields. The main source of our literature review consisted of 

published academic articles and published books about the argument. As Patel (2011) noticed, these 

sources are the most recent information about the field and give the researcher enough knowledge to 

approach the gaps and create a frame of reference. Furthermore, according to Yin (1994), the quality 

of the research increases by relying on previous research within the same field of study. 

However, we have noticed during the research development that the academic research field has 

conducted a narrow discussion involving blockchain, supply chain traceability, and transparency 

combined with the wine or related high-end food products. Thus, the research question has been 

structured in order to explore the potential in this research field and potentially contribute to reducing 

scientific gaps. 

The review was conducted with database tools like Google Scholar, Web Crawler, and Web of Science 

between January and July 2019. The list of buzzwords used to generate academic paper and books are; 

blockchain, blockchain technology, blockchain architecture, innovation, supply chain, supply chain 

innovation, wine supply chain, wine value chain, transparency, traceability, sustainability, 

counterfeiting, wine counterfeiting, wine blockchain. 

2.1 Supply chain Management   

The Council of Supply Chain Management Professionals defined SCM as “the planning and management 

of all activities involved in sourcing and procurement, conversion and all logistics management 
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activities. Importantly, it also includes coordination and collaboration with channel partners, which can 

be suppliers, intermediaries, third-party service providers, and customers” (CSCMP, 2019:2). 

Supply chain management, being an interdisciplinary area of research (Chen and Paulraj, 2004), is a 

type of management relying on the role of different actors along the chain, encompassing many 

functions within and between organizations, and varying from industry to industry. With globalization 

and the greater interconnection among companies and industries, it has become a crucial issue in 

recent years to scholars, consultants and business management (Christopher, 1992; Hines, 1994; 

Lamming, 1996; Saunders, 1998).  

Especially in the last two decades, there has been an increased focus on supply chain and supply chain 

management. The explanation could be found in the findings of Mentzer, Dewitt, Kebleer, Min, Nix, 

Smith, and Zacharia (2001) and Handfield and Bechtel (2002), that through the creation of a more 

effective and efficient SC and the use of innovative strategies companies can innovate and differentiate 

from competitors and creates a long-term competitive advantage.  

This paragraph offers a detailed account of the emergence and evolution of the SCM discipline shedding 

light on its dynamics, complexities, and models to create a solid understanding necessary when the 

research addresses the lack of transparency and traceability and the implementation in the WSC of the 

innovative blockchain technology. 

2.1.1 Evaluating developments of SCM 

The origins of the concept of supply chain management can be traced back to the 1980s when the term 

was coined by two American consultants (Oliver and Webber, 1982). However, since the creation of the 

assembly line by the Ford industry, the antecedents of SCM could be found in the total cost view and 

the components of the logistics process (Forrester, 1961; Lewis, 1957). 

The SCM concept has been developing since then and has been inspired by many fields and disciplines 

from strategic management, logistics, and best practices to marketing and organizational behavior 

(Croom, Romano, and Giannakis, 2000). Because of its all-encompassing business nature, numerous 
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and different definition of the concept have been provided, and multiple authors have signaled the 

necessity for a more precise definition of SCM (Saunders, 1995, 1998; New, 1995; Cooper, Lambert and 

Pagh, 1997; Babbar and Prasad, 1998).  

During the development of the SCM concept, there was a shift from internal, to dyadic, to chain, and 

eventually to network perspectives of supply chain operations (Zacharia, Sanders, and Fugate, 2014). 

The foundation of materials management and value chains developed in the second half of the XX 

century are the ancestors of the internal view of supply chains (Ammer, 1968; Porter, 1985). The move 

towards external supply chains - dyadic, chain, and network - reflects an increase in complexity and 

therefore, the need for an end-to-end view of supply chain operations to better understand their 

dynamics. This transition is also a sign of the change in the level of analysis adopted by supply chain 

researchers (Croom et al., 2000). 

Today, to effectively manage supply chains means changing the way businesses have been traditionally 

viewed and operated. Economic volatility and political uncertainty are the new global issues from which 

contemporary supply chains are subject. The exposition to these issues requires to focus on different 

factors that are critical to achieving customer satisfaction and cost reduction, which are the promises 

of an effective supply chain. 

Nonetheless, while these evolutions underpin differences in different analysis’ focus and articulation, 

commonalities can be found across the different definitions provided through the years. These shared 

central aspects have been identified by Harland (2006): firstly, the focus on the SC as a network of 

interconnected organizations, secondly, the attention to internal SC costs, furthermore, the end 

customer satisfaction, and the value creation.  

An example can be found in Chen and Paulraj (2004), where the SC is defined as a “network of materials, 

information, and services processing links with the characteristics of supply, transportation, and 

demand” (p. 119). Before that, Harland (1996) maintained that SCM entails the “management of a 

network of interconnected businesses involved in the ultimate provision of product and service 

packages required by end customers” (p.64), or in an analogous fashion, the definition of Christopher 
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(2005) in which the SCM involves the “management of upstream and downstream relationships with 

suppliers and customers to deliver superior customer value at less cost to the supply chain as a whole” 

(p. 5).  

Furthermore, one of the most comprehensive definitions is that of Mentzer et al. (2001), where the 

SCM is viewed as a philosophy of management that leverages the experience, skills, expertise, and 

capabilities of the parties that constitute the competitive network to provide a strategic tool to 

establish and strengthen a sustainable competitive advantage reducing cost without compromising 

customer satisfaction.  

Overall, all the SCM definitions considered in this paragraph have played a role in the understandings 

of the discipline and its area of ramification. 

2.1.2 The Wine Supply Chain (WSC) 

As outlined in the previous paragraph, SCM is a strategical tool company can exploit to compete in a 

global and dynamic environment and to increase organizational effectiveness. Wineries worldwide 

have realized the importance of the SC, its impact on the performances, and the advantages that a good 

SCM can bring when competing in an international marketplace. 

The wine industry is very much global and is traditionally rooted in strong brands and varietals coming 

from distinct regions of the world - the French regions of Burgundy and Beaujolais, the multiple regional 

globally recognized Italian wines, or California’s Napa Valley – just to cite a few. However, in the last 

twenty years competition in this industry is getting tougher and tougher due to the aggressive strategies 

of the “New World wine producers,” offering high-quality wines at lower prices. Thus, it is becoming 

fundamental to enhance SC’s efficiency and effectiveness to remain competitive.  

The global supply chain for the wine industry can take on several forms depending on where the wine 

is produced, who grows the grapes, where the wine is sold, and how it gets there. Consequently, the 

Wine Supply Chain (WSC) is intrinsically a complicated structure. There are a number of characteristics 

that constitute this system and make it intricate: the nature of the product, the pressure of local and 
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external competitors, the number of player and relationships among them, and the legal requirements 

and framework, among others (Flint, Signori, and Golicic, 2016). Adding to this inherent complexity is 

the variety of wine-based products, ranging from commodity products being sold and shipped in bulk, 

to very precious and expensive wine bottles. 

One could think that being such a global and complex system would find a big amount of qualitative 

and quantitative research. Nonetheless, there is a gap in the literature because most of the research 

about changes in SCM is concentrate on manufacturing industries like technology-based industry, 

Automotive, and Consumer Packaged Goods, while it is not easy to find information or studies based 

on agri-food supply chains. While it is true that the literature on Food Supply Chain is growing, there is 

still a lack of studies regarding the WSC. 

2.1.3 Understanding the Wine Value Chain 

The value chain theory has been studied since Porter (1985), and in its origins, the “value chain includes 

all relationships within the process, and they begin with the supplier and end with the customer, thus 

highlighting the relationship between the company and its suppliers” (Goncharuk, 2017:11).  

On the other side, also the term Wine Value Chain (WVC) has been already established in the literature, 

and it is possible to find a reference to it in the scientific publications, however, mostly being considered 

specific cases in the bigger world of food supply chain or food value chain. 

However, there is no clear or accurate conception of WCV and the already existing case studies 

regarding WVCs features and changes, regarding both the Old and the New World, do not address the 

fact that “the changing landscape of the food and wine value chain is revealing a need for industry 

adjustment to heightened consumer power and the increasing role of values other than economic 

values within consumer behavior” (Goncharuk, 2017:16). 

Hence, it is particularly difficult to find recent studies highlighting the shifting happening and the need 

for innovation. A reason for this lack of literature could be represented by the intrinsic characteristics 

of the WSC, comprised of mostly SMEs. Looking at the literature available today there is little evidence, 
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that micro, small, and medium-sized wine producers are exploiting or can exploit the opportunities 

cited in the vast array of supply chain literature.  

The research is mostly concentrated on larger businesses and the relationships in complex supply chain 

systems; thus, the literature focusing on supply chain management practices in SMEs is quite limited, 

as Quayle (2003) has been noted. Quayle has also pointed out that the difference in existing literature 

could be explained by the fact that due to the pressure that powerful customers can exercise on SMEs 

the supply chain is viewed as a more simple and linear one-way relationship. 

Other researchers that have focused on the wine sector, like Halbrendt and Lepczyk (2013), have shown 

the obstacles that SMEs encounter along the wine value chain. Their findings highlight that while 

increasing competition and difficulties in reaching global customers for small and medium wine 

producers have boosted some vertical integration in the chain, the majority of wine producers still want 

to maintain the control and take care of their vineyards. That is also explained by the huge influence in 

the wine industry of tradition and practices that have been consolidating over the centuries. 

The research also points out that wine SMEs have encountered issues in trademark enforcement, 

branding, and loss of market share due to inadequate marketing branding efforts and lack of marketing 

expertise and intellectual property protection. Furthermore, the shortage and ineffectiveness of tools 

and systems adopted by SMEs are the reason behind the problem in implementing supply chain 

strategies, as the findings of Macpherson and Wilson (2003) indicate. 

 

2.1.4 WSC New Challenges 

Considering the global WSC outlook, there are several emerging challenges that will influence the 

management and direction of this value chain. These challenges and the literature that has been 

developed due to their arising will be briefly outlined to show the necessity of a proper enhancement 

in the supply chain, particularly in the field of transparency and traceability. 

Climate change 
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When looking at the world challenges that the WVC, and more generally all the FVCs, have to face, it is 

necessary to address climate change as an important factor that will affect the chains (Goncharuk, 

2017). As climate change progresses, an increasing number of wine industry enterprises and other 

resource-based enterprises will need to be agile and ready for the change. Some variables need to be 

monitored when undergoing incremental changes, such as company values, positioning, and chain 

infrastructure, like Fleming, Park, and Marshall (2015) noted.  

In the wine industry companies can create environmental damage all along the WVC both because of 

inputs, like water consumption and use of chemicals, and because of outputs, such as CO2 emission 

and chemical and organic waste (Desta, 2008; Berry, 2016). Nowadays, wine consumers all over the 

globe pay more attention to reduce their carbon footprint and more generally the wine sector is 

experiencing a higher pressure to improve its processes sustainability (Santini, Cavicchi, and Casini, 

2013). 

Moreover, climate change will impact directly on the wine sector, where grapes suffer extremely from 

increasing variable weather conditions and variables rainfalls. Thus, it is another driver for companies 

to decrease their environmental impact. 

Increasing competition 

The wine industry, being a mature sector, is highly competitive, and there are significant challenges 

related to the capability of wine producers to make and sell globally a competitive output. Furthermore, 

competition is unfolding in two ways: small and medium producers are competing against each other 

on one side, and the other side with local players in a particular foreign market and global producers. 

As Soosay (2012) wisely pointed out, there are many big challenges for wine producers, such as the 

competition one, but also maintain the ability to serve the global market while being sustainable, both 

for the wine communities’ tradition and the territories. 

Thus, players in the wine industry need to find new ways to grow and tap into new markets without 

compromising the ability to make a quality product. In this sense, many strategies could serve this 
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purpose; however, the key could be the collaboration among the value chain stakeholders, as Conduit 

and Plewa (2015) stated. By increasing coordination and sharing resources, to be more effective and 

efficient, small, and medium players can find a way to promote collaboration and grow sustainably. 

Customer focus 

With the increasing competition, another challenge that emerges is the fact that as Ronan (2009) 

highlighted, “it is a challenge for business people to shift from being product-focused and driven to 

being consumer/customer focused and driven.” Companies in today's wine industry have to be more 

marketing-oriented, focusing on the value chain approach. With customers increasing their attention 

to the provenience and quality of the wines, companies need to focus more on creating value for their 

consumers. 

This line of thought is shared by Hall and Mitchell (2008), that noted that the role of the wine value 

chain is not to merely reduce cost, but instead to add value by engaging the supply chain to develop 

relationships and broadcast the message of brand value of the product and the story behind the 

product.  

Issues in a similar value chain (Food Value Chain) 

The concept of traceability has earned considerable importance regarding FSC, especially after many 

food safety and quality episodes when the traceability systems in use at the time have been proved to 

be weak or absent (FSA, 2002). Following several scandals involving the European food industry, 

consumers’ concerns have increased, and they have started to ask more questions about the products 

they buy and consume (Barbarossa, De Pelsmacker, Moons, and Marcati, 2016). 

In 2013, a scandal involving Findus and particularly its Nordic Lasagna product damaged the company 

reputation and the trust of customers. The product was labeled as 100% beef protein, but the 

customers were shocked when they discovered that instead, the proteins were almost 100% horsemeat 

(Falkheimer and Heide, 2015). The result was an international loss of confidence toward Findus’ ability 

to assure the origin of their product and consequently, damage in sells and reputation.  
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In 2015, we had an example of how accountability could damage a brand and its supply chain. The E. 

coli outbreak case within Chipotle Mexican Grill outlets left dozens of customers ill, causing not only 

significant image concern for Chipotle but also the fall of its stock prices by up to 42%. Another case is 

the 2017 salmonella outbreak linked to Maradol-brand papayas. Although the origin of the 

contaminated papayas was found, not all shipments were traceable, with the consequences of 

hundreds of people intoxicated and safety concerns continued for months. In both cases, the lack of 

transparency, traceability, and capability to monitor multiple suppliers in real-time were obstacles that 

prevented Maradol and Chipotle from efficiently tackling the outbreaks, resulting in damage and 

deterioration of public reputation for the companies. 

In light of these events, manufacturers and retailers have been asked to provide more transparency 

and more information about products’ origin. 

 

2.1.5 Traceability and Transparency in the WSC 

In the last decade, several new challenges and factors have increased the demand for verifying the 

overall process, including raw materials, transport and storage conditions, processing, distribution, and 

sales in the WSC. Furthermore, there is several motivating factors or drivers for traceability in the WSC. 

These drivers enforce traceability as a tool to answer questions regarding the actors, the product, the 

timing, the location, and the reasons behind specific operations concerning wine quality, visibility, and 

safety. 

As we can see in the figure below, not only specific legislation for safety and quality assurance or specific 

certificate/requirements for trade in different nations but also other factors influence wine producers’ 

decisions. Increased traceability could answer multiple questions and help increase efficiency from the 

operational process to labor cost reduction to chain communication while helping brand protection and 

being a useful tool to differentiate from competition in a national or international strategy. 
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Figure 1: Traceability drivers (Bertolini et al., 2006) 

Indeed, all the aspects showed in this figure are affecting, directly or indirectly, producers’ decisions in 

terms of transparency and sustainability. In the end, however, what is most important for wine 

producers is the consumer’s trust. As multiple researched noted (Bertolini, Bevilacqua, & Massini, 2006; 

Regattieri, Gamberi, & Manzini, 2007; Trienekens & Zuurbier, 2008), episode of fraud, counterfeiting, 

pollution incidents and scandal about the use of hazardous treatment products are heavily influencing 

their trust and as a consequence, the consumers are increasingly asking for more transparency, safety 

guarantees, and product integrity.  

The authenticity of a product, especially in the high-end market like the wine market, is really 

important, and having a transparent WSC is an important differentiator especially in the case of quality 

control and consumer information. Consumer demand influence directly wine quality, hence being 

compliant with traceability provision, not only means follow requirements for obtaining certification, 

but also satisfying the associated economic needs (Flint, Signori, and Golicic, 2016). 
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Assurance of provenance can impact customers purchasing decision in different ways: (1) reducing the 

perceived risks of purchasing, (2) impact consumers’ behavior in terms of word-of-mouth and repeat 

purchases, and (3) raise consumers’ trust by guaranteeing origin, authenticity, and integrity of a product 

(Kietzmann and Canhoto, 2013; Anthony, Lin, and Xu, 2006; Kim, Ferrin, and Rao, 2008; Mitchell, 1999; 

Featherman and Pavlou, 2003). 

Furthermore, from a producer point of view, especially for producers who export worldwide, to manage 

efficiently all the events that can happen on the chain, from grape growing to wine selling, it is 

fundamental to develop a traceability information system on the wine supply chain.  

A traceability system allows the establishment of a standardized process and the efficient and timely 

correction of a particular process in case of necessity. Besides, such a system gives a producer the ability 

to detect deviation from the usual process that may cause the final product to be of a lower quality 

than expected or even unsafe, in the worst-case scenario. Therefore, through authentication and 

traceability, producers can assure the compliance with framework of national and international 

certification and regulations and with the request of certification of quality of consumers (Flint et al., 

2016). 

Besides, to be noticed is that the anti-counterfeiting system is built through the collection of 

information along the WSC. This type of information is also gathered for other purposes, such as 

certification of quality, and so the traceability cost is already encompassed in other functions. 

Therefore, an anti-counterfeiting system that can track and trace could be the answer for protecting 

from fakes wine while at the same time increasing competitiveness.  

Lack of transparency in the supply chain of any product, and particularly in agri-food chains, prevents 

entities involved and consumers from verifying and certifying the true value of that product (Flint et 

al.,2016). 
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2.1.6 Supply Chain Visibility 

From the beginning of the 21st century, the awareness of the concept of supply chain visibility has 

increasingly widened among companies due to the expansion of dynamics and complexity of the global 

interconnected supply chain. Even though supply chain visibility is already a well-known concept, this 

area of research is quite young and lacks a commonly accepted definition and a classification of its 

different types in SCM literature. 

One of the most comprehensive literature reviews on SCV definition ranging from IT, operation 

management, and logistics to decision-making perspectives has been conducted by Goh, De Souza, 

Zhang, He, and Tan (2009). The definition that has been summarized at the end of their work and which 

is one of the most recent and useful for our purposes is the following: “Supply chain visibility is the 

capability of a supply chain player to have access to or to provide the required timely 

information/knowledge about the entities involved in the supply chain from/to relevant supply chain 

partners for better decision support” (Goh et al., 2009:2549).  

Nonetheless, as we outlined before, the development of the concept is quite young, and frequently, 

the concept itself has been substituted by the notion of trackability and traceability. The former can be 

defined as “the ability to follow the path of an item as it moves downstream through the supply chain 

from beginning to end”, while the latter as “the ability to identify the origin of an item or group of items, 

through records, upstream in the supply chain” (Schwägele, 2005:166). 

It is possible to say, looking at the definitions, that traceability and trackability can be considered as 

elements of the SCV, and the possibility to track and trace items in the SC are the benefits of the 

visibility.  

However, it is important to remember that, as Kelepouris, Pramatariand, and Doukidis (2007) argued, 

in order to establish an effective information system, SMEs need to support both types of traceability 

because the effectiveness of one kind doesn’t consequently entail the effectiveness of the other. 
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As Zhang, He, and Tan (2008) wisely stated, the intrinsic multilateral nature of the SCV concept is the 

reasons for the ambiguity in this triad because the pursuing of visibility involves information, processes, 

technology, and people at different points of the supply chain. 

However, for this research, we will focus on the concept of traceability and in the successive paragraph 

on its developments in the literature. 

2.1.7 Supply Chain Traceability 

The concept of traceability of products has been established with the ISO regulation nr. 8402 of 1994 

as “the ability to trace the history, application or location of an entity by means of recorded 

identification,” in the quality management and quality assurance field, and in the scientific research 

with the study of Cheng and Simmons (1994) in the International Journal of Operations and Production 

Management.  

The European Union (EU) regulation 178/2002 (EU, 2002) narrows the definition to the food industry 

by defining traceability as the ability to trace and follow a food, feed, food-producing animal or 

substance intended to be, or expected to be incorporated into a food or feed, through all stages of 

production, processing and distribution. 

Then the concept has developed both by scientific and industrial bodies (ISO 9001:2000 and ISO 

9001:2008; Bevilacqua, Ciarapica, and Giacchetta, 2009; Gandino, Montrucchio, Rebaudengo, and 

Sanchez, 2009), and traceability technology system and international standards have been carried out 

to tackle the chain traceability with various business objectives (Mouseavi, Sarhadi, Lenk, and Fawcett, 

2002; Jansen-Vullers, van Dorp, and Beulens, 2003; Bertolini, Bevilacqua, and Massini, 2006; Bechini, 

Cimini, Marcelloni, and Tomasi, 2008). 

The primary purposes of these systems’ developments remain the fact that episode of frauds and the 

distribution of fake products are rising, especially for high-end products, with the results of creating 

unfair competition and loss in reputation and economic value for producers who follow the rules.  
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A well-integrated traceability system (TS) allow companies to prevent infiltrations, mixing of 

unauthorized products and the elimination of frauds because of its: 

• Ability, through means of recorded digital identification, to trace a piece of product information, 

process history, and location. 

• Ability to uniquely identify that kind of information through exclusive and inviolable coding. 

With an effective TS system that maintains and certifies the overall integrity of genuine products, it is 

possible to create what Cheung & Choi (2001) described as “product pedigree”. Then, the more 

stakeholders and partners are involved, and share information in the system, e.g., the more extensive 

is the network of people involved, the higher and broader could be the monitoring and assessing of 

suspicious activities. This advantage is particularly useful in the WSC because, especially in a region 

recognized worldwide for quality wine production, a scandal involving a single player can influence the 

overall region's trust and perception by the end consumers, creating damage to everyone. 

Examples of these networks are already existing. For instance, Yin, Li, Chen, Yang, and Xu (2012), 

analyzed a shared TS that was applied as a prototype in the Futian Bonded Zone, Shenzhen, by Chinese 

authorities. The system was applied for high-end wines, in a region known for numerous episodes of 

counterfeiting and distribution of fake products. The results from this experiment were positive and in 

the findings of the results, the authors recommended the implementation of these kinds of systems to 

other high-end food products. 

Other recent studies, such as the one by Costa, Antonucci, Pallottino, Aguzzi, Sarrià, and Menesatti 

(2013), have highlighted that traceability is becoming, in many supply chains industry such as the agri-

food sector, an increasingly critical condition, and a significant differentiator. Indeed, traceability 

enables an effective process control and allows generating reliable risk assessment models for 

identifying various factors that cause quality and safety problems (Wang and Li, 2006). 

From a consumer perspective, traceability helps to build trust, peace of mind, and increase confidence 

in the wine industry. On the other hand, if implemented in the right way as a part of a more 
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comprehensive quality management system, for the growers and producers it can be a useful tool to 

improve data collection, production flow control, and quality assurance. Nonetheless, as Opara (2003) 

noted, it is a helpful tool for the minimization of safety hazards and a fast and efficient product recall, 

to isolate the source and extent of safety or quality control problem. Golan (2004), also observed that 

the higher the precision of the TS, the more painless and the faster a producer could resolve these kinds 

of quality and safety issues. 

Moreover, links between supply chain transparency and customer’s behaviors have been found. 

Awayshes and Klassen (2010) outlined that consumer purchase behavior is influenced by the increment 

in supply chain transparency, and especially for companies with high visibility and quality associated 

brand names. Furthermore, the investment in a more transparent supply chain will force competitors 

to do the same. The change in consumer behavior happens because the final product will be more 

visible to the end-customer and in turn, will help a company to protect the brand’s name and increase 

the trust associated with the product. 

Traceability is found as a tool to comply with legislation and to meet food safety and quality 

requirements. It is considered to be an effective monitoring system with the potential to improve safety 

within food chains, and since both quality and safety were shown to be related to confidence, 

traceability may indeed boost consumer confidence through quality and safety assessments (Rijswijk 

and Frewer, 2006; Kher, 2010), and to connect producers and consumers (Regattieri, Gamberi, and 

Manzini, 2007). 
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2.1.8 Traceability systems: characteristics and examples  

A product traceability system requires the identification of all the physical entities (and locations) from 

which the product originates, that is to say, where it is processed, packaged, and stocked, including 

every agent in the supply chain (Regattieri, 2007). The figure below shows a conceptual framework for 

a food traceability system developed by Aung and Chang (2013). 

 

Figure 2: Traceability Information System Framework (Aung and Chang, 2013) 

Indeed, an efficient TS needs to link all the actors involved in the supply chain, requiring both internal 

and external traceability, using IT and communication technologies to comply with safety and quality 

regulation, in order to have complete chain traceability.  



28 
 

The technologies for developing traceability systems and standards and automate supply chain 

activities are continuously improving, and there are better cost-efficiency opportunities today due to a 

good level of industrialization achieved by devices used in identifying and tracking a product along the 

chain. For site-specific operations and mobile assets tracking, we can find geospatial technologies, like 

the Global Positioning System (GPS), the Geographic Information System (GIS) or the Remote Sensing 

(RS) system. As Costa et al. (2013) pointed out, more and more Quick Response (QR) code devices and 

other optical system like bar codes, or Radio Frequency Identification (RFID) system, have been 

implement in food products with successful results, as well as in the flows of bulk products (Kvarnstrom, 

Bergquist, and Vannman, 2011; Liang, 2013). 

In the last decades in the wine industry, thanks to the technological improvements, a number of 

systems have been developed theoretically and, in some cases, implemented in the real wine supply 

chain. Among the models, we have collected four cases which in the researchers’ view are meaningful 

and insightful for the research purposes.  

• Isabel and Cuiñas (2013)  

Isabel and Cuiñas (2013) proposed a wine supply chain traceability system that uses both RFID and 

Wireless Sensor Networks (WSN). A wireless sensor network was deployed in the vineyard to collect 

meteorological data and plant health information from the meteorological station, whereas RFID tags 

are used to record data of harvesting, grapes classification, pressing, decantation, fermentation, 

blending, product treatments, conservation, and so forth. In the paper, they outlined how the 

development of such a system could present technical challenges due to the unfriendly electromagnetic 

characteristics of the items of the WSC: metallic tanks, liquid, glass, bottles. However, they showed that 

if implemented in the right way, the system can bring benefits, such as automation of traceability data 

collection with correlated reduction of errors, reduction of time and costs, quick access to the 

information and increased accuracy. 

• Mattoli, Mazzolai, Mondini, Zampolli, and Dario (2010) 
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Mattoli, Mazzolai, Mondini, Zampolli, and Dario (2010) developed a Flexible Tag Datalogger (FTD), using 

infrared technology, for the wine logistics chain which is attached to the bottles to collect 

environmental data (light, humidity and temperature) to “address the problem of monitoring of good 

conditions during the different logistic phases by acquiring and collecting environmental variables in a 

readable static memory…the device acquires the temperatures, humidity, and light intensity to which 

the goods are exposed, storing the data in a compact format” (Mattoli et al., 2010:1). The history data 

stored in the FTD can be read by a smartphone or Personal Digital Assistant (PDA) with an integrated 

infrared port to evaluate the safety of wine bottles. 

• Vukatana, Sevrani, and Hoxha (2016) 

Vukatana, Sevrani, and Hoxna (2016) proposed a data model and system prototype to support mobile 

access to the wine information through encrypted barcode technology. The data model is an adaptation 

of the GS1 standards, which represents the participating entities and their activities such as irrigation 

management, grape monitoring in vineyards, process monitoring, and steering in wine cellars. The 

identities of the participating entities are initially encrypted, coded, and printed on the bottle label 

known as QR code image to defend against counterfeit products. Only authorized entities can retrieve 

the global traceability identifier using a web/mobile application and a decryption key. However, as the 

authors noticed, “a lot of work has to be completed in order to build the whole system and the overall 

processes that comprise the proposed architecture” (Vukatana et al., 2016:9). 

• Cimino and Marcelloni (2012) 

Another example is the system proposed by Cimino and Marcelloni (2012), in which they developed “a 

solution for wine chain traceability that relies on a general model and a pervasive and mobile 

architecture, employing RFID technologies. The system has been realized considering a real wine supply 

chain in Tuscany, made of more than a hundred small grape growers, four medium-large wine 

producers, three fillers/packers and a large wholesaler (a consortium). In terms of processes, such a 

supply chain comprises 20 different types of production activities, 37 types of quality features, and 14 

types of sites. The participating enterprises are characterized by different levels in technological 

competence, economic resources, and human skills” (Cimino and Marcelloni, 2012:10) The system has 



30 
 

been structured to reach the following objectives: to reduce time and effort for every-day transactions, 

to lower the rate of error caused by replicate data entry and manual interventions, and to reduce cost 

and software maintenance.  

 

 

 

 

 

 

 

 

 

 

Figure 3: Diagram of the traceability system by Cimino and Marcelloni (2012) 

As we can see from these examples, an RFID system solves two issues: first, it gives a producer the 

ability to collect and digitally storage data in an easy way and second, it makes all the information 

related to the processes quickly accessible. It is also the answer to the current problematics involved in 

collecting information on paper-based registers and manually loading them in a computer using 

spreadsheets, which is still a common practice especially among small wine producers in Italy. 

As we see, multiple different solutions can be implemented and furthermore, new solutions are being 

developed thanks to the widespread use of technologically advanced mobile phones. Smartphones 

could be the future handheld device for traceability because of its portability, mobility, accessibility to 

the Internet, and application software support.  
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Products tagged with bar codes or RFID can be read with smart devices; thus food safety check has 

reached another level enabling consumers to check through smartphones the product history, its 

characteristics and quality, improving the speed of the process and the easiness of purchase. 

Furthermore, also the possibility to offer feedback could be given to customers, opening the door for 

further and more effective improvements.  

As a result, giving online-verification codes to customers make the supply chain more transparent and 

its flow traceable. 

2.1.9 Current Systems’ Strengths and Weaknesses 

As we outlined in the previous paragraph, most of the WSC traceability systems developed using barcode and/or 

RFID tags in Wireless Sensor Networks (WSN) to store information in different phases of the supply chain.  

Below is a figure of the leading technical instruments used today for traceability, their strengths, and weaknesses, 

developed by Aung and Chang (2013). 

 

 

Figure 4: Technical instrument for traceability (Aung and Chang, 2013) 
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As we can observe from the figure, the different types of technology have strengths and weaknesses. 

While the bar code is cheap, easy to implement and gives exact traceability, it has many drawbacks 

among which the fact that the scanner can read just one at a time, it is unreadable for damaged labels 

and cannot capture environmental information. On the other side, the RFID overcome the problem of 

reading tags simultaneously with radio waves, with a higher data rate, and larger memory size. 

However, the cost is still a burden, the tag has a limited shelf life, there is limited network cooperation, 

and it still has a limited capability for environmental sensing. The WSN is instead very useful for 

collecting sensing data from physical and environmental conditions while securing communication 

among nodes with a long reading range, but it is not suitable for identification purposes, and it needs 

to be paired with RFID tags to be effective. 

However, the standard features about the different kinds of systems that can be implemented with 

these tools are that then the information collected is retrieved and stored in a central database. Later 

on, the database is connected and made available to the end-users through the development of a web 

or mobile interface. 

One of the most significant concerns regarding all these solutions lay in the inadequacy of these systems 

regarding the authenticity of the source information since it is not very complicated to modify, forge, 

or reproduce the information.  

These systems are founded to be very useful on the side of collecting information and creating a 

traceability system inside the supply chain, but they are inadequate in the successive step of tackling 

the problem of counterfeiting. 

Furthermore, these kinds of systems rely on centralized information depositories by governmental 

institutions, non-profit entities, or other third-parties for the responsibility for data storage and data 

certification. Thus, currently, supply chains rely heavily on a centralized data management system, such 

as an ERP system. To rely on a single organization or broker for storing such sensitive and valuable 

information requires a considerable amount of trust (Abeyratne and Monfared, 2016).  
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Moreover, another disadvantage of a centralized system is the single point of failure phenomena. The 

organization holding the data can become a single point of failure, in the sense that it could leave the 

whole system vulnerable to failure, e.g., error, hacking, corruption, or attack (Dong et al. 2017). Various 

incidents in the past decades have shown that even a tight and costly security mechanism cannot 

guarantee complete data security, leaving organizations in a network at potential risk.  

Until recently, a centralized system was the most practical approach to achieve data security and 

controlled transparency in supply chains and services. However, nowadays, questions related to the 

efficiency, clearness, reliability, and robustness of this approach are arising. The solution to these 

complicated problems lies in improving supply chain transparency, security, durability, and process 

integrity.  

Thus, the players in the wine industry need to develop a solution to ensure the authenticity and 

provenance of every bottle of wine they produce. 

The answer to this problem may be the blockchain technology. Blockchain technology is a “distributed 

ledgers that create a permanent and shared record of every transaction associated with an asset create 

an unbroken chain of trust”. (Trust in Trade, IBM Institute for Business Value, 2016, p.2) 

 

2.2 A short introduction to Blockchain  

Throughout the years, blockchain has gained more and more consideration, and the innovation has 

generously improved as the years progressed (Loop, 2017; Nowiński and Kozma, 2017; Zalan, 2018). 

However, just a couple of organizations have embraced blockchains in their tasks and specifically in 

their inventory network the board. With the goal for blockchain to wind up received by a few 

organizations, it needs to fulfill a few components (Rogers, 2003; Schilling, 2013). Numerous analysts 

and professionals have studied which factors empower a development to end up embracing. A general 

propensity is that the underlying appropriation rate is delayed as the advancement enters the market, 
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however, increments as the market gets acquainted with it and understands its worth. The pace of 

appropriation at that point decays again when the market has been soaked. (Schilling, 2013).  

The way that the pace of appropriation will, in general, be delayed at the outset can effectively affect 

the unimportant survival of mechanical developments as certain advancements mainly get supplanted 

by alternatives saw as superior. There is a propensity for supposed overwhelming plans to develop and 

turn into the standard innovation. This implies a particular structure of an innovation spreads and winds 

up received by most clients, and in this manner turns into the business-standard. This typically happens 

sometime after the innovation has been acquainted with the market and has been created, balanced, 

and improved by various on-screen characters. (Utterback and Abernathy, 1975; Suárez and Utterback, 

1995; Schilling, 2013) The reason that only a few advancements get received and others don't can have 

various clarifications (Schilling, 2013).  

One of the elements influencing a development's pace of appropriation is the similarity (Rogers, 1962; 

Moore and Benbasat, 1991; Agarwal and Karahanna, 1998). Rogers at first characterized the analogy as 

"how much development is steady with existing qualities and past encounters of the adopters" (Rogers, 

1962). This definition has been marginally changed and was in 1983 reformulated as "how much 

development is seen as steady with the current qualities, past encounters, and needs of potential 

adopters" (Rogers, 1983). Because of the way that blockchain innovation has quite recently as of late 

ended up received, looking closer on its similarity could help into the comprehension of its future 

appropriation.  

2.2.1 What is Blockchain?  

Satoshi Nakamoto is commonly known as the inventor of the blockchain and discharged in 2008 a white 

paper as an answer for the distributed electronic money framework, today known as Bitcoin 

(Nakamoto, 2008; Lin, Shen, Maio and Liu, 2018; Bauman et al. 2016). Trust between the two merchants 

is considered to be essential in the world of trade. Whereas when there is no trust between two people, 

it is a common practice to use a third-party person or organisation. Trust is the focal point of blockchain 

innovation, and the change was actuality created to expand trust between obscure untrusting on-
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screen characters, decreasing the need for brokers, or for example, banks (Chiodarelli, 2016). Since 

blockchain is open source everyone can adjust and build up their blockchain, and many implementation 

or suited building could be made, which are the primary utilization of blockchains (Bauman et al., 2016).  

Blockchain innovation is, in short, a shared system that stores information on a record in a decentralized 

and disseminated way (Walport, 2016; Bauman et al., 2016). This implies the information found is not 

possessed or constrained by one single company or agglomerate of servers. Instead, everybody that is 

a piece of the system is mutually in charge of that the system is working, which implies that it is 

decentralized. Everyone is responsible that the information that is stored is correct by all participants 

owning a copy of the ledger, in so-called nodes (Bauman et al., 2016). The innovation is empowering a 

completely straightforward history of exchanges and in this manner, allowing detectability through the 

blockchain (Bauman et al., 2016). Walport (2016) portrays that every one of the duplicates is 

indistinguishable, mutual, and continually refreshed to each other in a more secure manner than 

customary databases. By having the information put away and shared over a system, the danger of 

digital assaults is low because of that the system is not reliant on one stockpiling place or a solitary one 

point of disappointment as in a conventional brought together framework (IBM, 2017). On the off 

chance that one of the records gets assaulted or fizzled, the system will recognize this since most of the 

network has another duplicate and will keep on working, keeping up the framework's accessibility 

(Fanning and Centers, 2016). This is one of the contentions why blockchain innovation is more secure 

than customary information stockpiling.  

Another advantage is accepted to be its unchanging nature, implying that once the information is put 

away on the record, for example, the blockchain, it is almost incomprehensible for somebody to alter 

or change the file (Xu, 2016). This is expected to the blockchain innovation's system attributes and 

utilization of cryptography to encode and verify exchanges. Blockchains store the transaction by that 

all exchanges performed in the system inside a specific period are packaged up and get checked, cleared 

and put away into a square that is traded with the prior square (Tapscott and Tapscott, 2016), making 

an interdependency.For instance, the Bitcoin blockchain has a period of ten minutes (Tapscott and 
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Tapscott, 2016). The establishment is that all exchanges are communicated for the system to check and 

arrive at accord before they get put away (Lipton, 2018).  

Mining could be compared to the solving of a cryptographic puzzle through the employment of 

hardware and software resources (Xu, 2016). In this manner, the actors' PCs control the framework, 

and the one that arrives at the arrangement initially is typically compensated in a type of expense while 

the remainder of the on-screen characters in the system confirms the riddle's validness (Xu, 2016). Only 

after an aggregate confirmation of genuineness, come to by all on-screen characters with accord 

control, can the exchange be changed into a square (Xu, 2016) and this structures the reason for the 

following cryptographic riddle. Along these lines, the blockchain is a record dependent on squares in a 

subsequent request (Fanning and Centers, 2016). What makes it permanent is that the squares are 

altogether exchanged, implying that the following square is subject to the substance of the prior square 

and, in this manner, every one of the squares prior to the chain (De Tullio, 2018). This is fundamentally 

not quite the same as how information is put away in a conventional database. In this way, transforming 

anything in a prior sequenced square or attempting to mess with the information will be distinguished 

and the system will consequently supplant the altered and, subsequently, false record (De Tullio, 2018).  

To hack or mess with the data would require enormous registering power to modify all the previous 

squares on most of the entertainers (hubs), in the system's record (Lin, Shen, Maio and Liu, 2018). The 

blockchain is consequently viewed as progressively securing the more entertainers there are in the 

system, for example, the more the innovation gets received (Christidis and Devetsikiotis, 2016). Further, 

in numerous blockchains, all together in guarantee this security, there is a worked in motivating force 

framework where the on-screen characters in the system that is approving the exchanges are picking 

up a little charge since they use PC capacity to run the system (Zalan, 2018; Ross, 2017).  

Security is the thing that many contend is the genuine oddity of the innovation contrasted with a 

common framework. It authorizes trust between the entertainers in the system without the need of a 

focal expert or a middleman (Giordano, 2018). Advantages of blockchain innovation are said to be full 

conveyance, straightforwardness, discernibility, security, and unchanging nature (Zalan, 2018). As per 
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Faioli et al. (2016), the blockchain's permanence and further straightforwardness assistance diminish 

human mistakes and the requirement for manual mediation because of clashing information.  

2.2.2 The difference between the various Blockchain Technology  

The form of a blockchain that Nakamoto recommended as a revolutionary paying strategy is a thing 

that many call the first and genuinely disseminated adaptation of the technology. This adaptation is 

worked to be permissionless, implying that there is no impediment or limitation for the on-screen 

characters to partake or see the data in the framework, and is known as an open blockchain (Nakamoto, 

2008; Faioli et al., 2016).  

Today, ten years after the main presentation of blockchains, various designs of blockchains with various 

qualities have been created. From the first permissionless open blockchain, there have developed 

different sorts of blockchains that are alluded to as being permissioned, implying that there is a 

confinement of who can remove a portion of and see data on the record (Walport, 2016; Ross, 2017; 

IBM, 2017b).  

Further, contrasted with an open, these permissioned blockchains have entertainers that are capable 

and responsible for the blockchain, either a solitary substance, supposed private, or a joint effort 

gathering, alleged consortium (Zheng et al., 2016; Bauman et al., 2016; Dinh et al., 2017). Brighi et al. 

(2018) contend that even though the blockchain setups are extraordinary, they all have their points of 

interest. Although the assortments of blockchains that could be made inside these blockchain designs 

are unending because of that, the innovation is programmable (Lovells, 2017). 

2.2.3 Permissionless Blockchain  

There is an agreement among professionals and scientists that the first blockchain is permissionless and 

is generally alluded to as an open blockchain (Ross, 2017). This setup of blockchain will be introduced 

in more detail in the accompanying area.  
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2.2.3.1 Public Blockchain  

A public blockchain is a blockchain that is open source, which implies that anybody can build their own 

open blockchain. The main difference between a private and a public blockchain is that no one can 

control or possess an open blockchain (Bauman et al. 2016). Numerous experts concur that a wholly 

open and uncontrolled blockchain is the most flawless of the blockchains. This suggests that this type 

of blockchain accomplishes the full favorable circumstances of the innovation: for example, full 

dispersion, straightforwardness, digital security and changelessness (Massessi, 2018; Costa, 2018). The 

attributes of the permissionless blockchain suggest that anybody can join, participate, approve, or see 

data and exchanges on the blockchain (Schiff, 2018). Zheng et al. (2016) depict that you cannot prohibit 

access to anybody in an open blockchain. Notwithstanding, although everybody can see everything that 

is occurring on the record and perform exchanges, no single actor has the power to choose what it is 

composed on the blockchain (Arsov, 2017). Hence, everybody is on the same level, and there is no 

difference in power between the creator and all the other users (BitFury, 2015).  

One of the fundamental advantages of the open blockchain is that it is unchanging, implying that once 

data is put away, it is impossible to be altered or being erased (Puthal et al., 2018). One other principal 

advantage is referenced to be the open blockchains' capacity to ensure against digital assaults (Guegan, 

2017). Immutability and protection are two critical factors in the security of a blockchain, which 

prevents digital assaults (Bauman et al., 2016; IBM, 2017). Because of the expanding need for 

computing power as the blockchain increments nodes and users, one test that many concur upon is 

that it is not adaptable enough to deal with the expanding exchanges (Crosby et al., 2015). For instance, 

Bitcoin can deal with seven exchanges for every second, which can be compared at Visa's 2000 

exchanges for every second (Crosby et al., 2015; Arsov, 2017; Lipton, 2018).  

Lipton (2018) states that in order to reach a full level of security in an open blockchain, six subsequently 

boxes should be built. Accordingly, secure information cannot be gathered progressively. Hanebeck et 

al. (2019) refers to that to guarantee and consider the information thoroughly checked and secure; this 

can take up to a couple of hours in an open blockchain. This may be viewed as helplessness for the open 

blockchain since the deferral may prompt that one exchange that is by all accounts confirmed later 
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loses its status (Scott, 2016). Zyskind et al. (2015) contend that it is hard to expand the system and the 

exchange speed. So also, de la Rosa et al. (2015) report that an open blockchain cannot scale to manage 

many mind-boggling exchanges. In any case, the adaptability challenges really is the instrument that 

guarantees the security of the framework because of expanding registering force required (Croman et 

al. 2016). Since Xu (2016) makes reference to that the blockchain is progressively secure the more 

entertainers there are, a permissionless blockchain is viewed as more secure than a permissioned since 

there are boundless on-screen characters that can hold a duplicate that is needed to be hacked. To 

that, the more users there are, the more troublesome it is to mess with data since most of the system 

should be changed (Lin, Shen, Maio and Liu, 2018).  

The high security further accompanies a more significant expense to run the framework. Sultan, Ruhi 

and Lakhani (2018) disclose that the expense to run the framework is high on an open blockchain on 

account of the full PC control that is expected to run the system. This expense gets higher as more 

entertainers join, contrasted with a permissioned blockchain where the aggregate sum of on-screen 

characters and the agreement power are constrained, lessening the need for figuring power (Bauman 

et al., 2017). A financial reward is typically expected to make a motivating force for the trustless on-

screen characters to utilize their PC capacity to partake and run the system, for example, on the Bitcoin 

blockchain where excavators gather the token Bitcoin to run the framework (Aggarwal et al., 2008; 

Walport, 2016). IBM (2017b) contends that this boosting component is set up to urge more entertainers 

to join the system. Further confinement of the utterly open blockchain is its absence of adaptability, 

implying that once it is created, it is laborious to change nodes that have been made (Lu, Tang and 

Wang, 2018). That is because, in order to have the power to change rules, you need to possess 51 % of 

the blockchain. Alternatively, in other words, 51% of the users have to accept a change in order to be 

made (Sharples and Domingue, 2016).  

On account of the security highlight set up, there is no need for trust between the on-screen characters, 

the trust required is in the framework itself (Massesi, 2018). Xu (2016) alludes to that the innovation 

encourages without trust exchanges. The framework is in this manner based on obscure entertainers 

agreeing by PCs and does not require a focal specialist to be trusted (Zalan, 2018). Xu (2016) clarifies 
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that one reason for the diminishing of the need for trust is that all exchanges are spread out for the 

entire system to control and see. The on-screen characters do consequently not have to know the 

personality of the entertainers since trust is not required (Bauman et al., 2016). Further, there is no 

need for an outsider, for example, a bank or government (Nakamoto, 2008). 

Sharples and Domingue (2016) contends that anyone can get to the information in a completely open 

blockchain. However, the identity of the characters is pseudo-anonymous; that is because an open 

blockchain does not show the identity of the users. This is accomplished by the fact that the users can 

access to the blockchain utilizing an open key. Ross (2017) further analyzes this to an open online life 

page, yet in blockchains, the key is a lot of random numbers that are not distinguishing the users' 

identity. Ross (2017) further analyzes the utilization of a private key, which the on-screen actors use to 

distinguish themselves to open their own data, to a secret phrase. Despite the fact that data can be 

covered, because of that, there is no confinement of who can join, include or see data an open 

blockchain, the protection level of the data is low (Muzammal, Qiang and Bulat, 2019). Zheng et al. 

(2016) clarify that proof has been demonstrated that despite the fact that the clients have been utilizing 

its private and open keys, security spillage can occur. Even though the identity is covered up, every one 

of the nodes and other data shared between the on-screen characters is communicated to the entire 

system (Xu, 2016). Muzammal et al., (2019) clarify that due to the re-utilization of the open key, which 

is continually communicated on the system, it is conceivable to get data that empowers people and 

organizations to be singled out and distinguished by being referenced to their open key. Khan and Salah 

(2018) allude to this as the absence of exchange security and contend that the absence of protection is 

the real prevention for wide selection for open blockchains.  

2.2.4 Permissioned Blockchain  

When any limitation is established in regard to which entertainer that can join, which data that can be 

seen or what can be composed the blockchain is alluded to as a permissioned blockchain (Cachin, 2016). 

Vukolic (2017) claims that by just believed on-screen characters having the controlling access, the issues 

looked by permissionless blockchains will be stayed away from. The writing and specialists have 

additionally distinguished two classes of blockchain that are permissioned. One that is called private 
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blockchains, which alludes to a permissioned blockchain that is constrained by one single substance, 

and one that is called consortium blockchain, which is portrayed as a crossover of general society and 

private blockchain, comprising of a confided in system (Vukolin, 2017; Wüst and Gervais, 2018). Some 

call it permissioned private and permissioned open (Xu et al., 2016) while others call it private and 

consortium (Baliga, 2017). The two designs of blockchains will be portrayed independently in the 

segments beneath.  

 

2.2.4.1 Private Blockchain  

In an entirely private blockchain the proprietor, as a solitary focal expert, has power over the system 

and whom that can take an interest (Zheng et al., 2016). Along these lines, every one of the on-screen 

characters in the system is trusted and distinguished (Baliga, 2017). Dinh et al. (2017) notice that all 

characters are validated. Further, the agreement procedure of approving exchanges is wholly possessed 

by this focal specialist that can decide the last accord; in this manner, one entertainer has all the 

agreement control (Zheng et al., 2016). Some contend that an utterly private blockchain does not give 

the upsides of the first qualities in completely open blockchain since the principle attributes of 

appropriated power have vanished (Bauman et al., 2016). For instance, the security of the unchanging 

nature and digital assaults are diminished contrasted with an open blockchain since the number of 

duplicates of the record is decreased, and the predominant on-screen characters have the ability to 

mess with the record (Zheng et al., 2016). This confined number of on-screen characters and limited 

agreement procedure to one single substance brings about that the assets and vitality utilization, and 

in this manner exchanges cost, of the framework are lower than an open (Bauman et al., 2017; Lipton, 

2018).  

This accord procedure likewise expands the speed of exchanges (Tapscott and Tapscott, 2017) and the 

adaptability of the throughput is more prominent in a private blockchain (Wright and De Filippi, 2015). 

Zheng et al. (2017) likewise specifies a cost decrease of utilizing a private blockchain contrasted with an 

open blockchain and further contend that there is a higher exchange speed empowering ongoing 

information and that systems development in adaptability is anything but difficult to accomplish, which 

is beyond the realm of imagination with an open. Impetuses to keep up the system are not founded on 
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money related rewards as in an open blockchain. The motivating force framework is rather founded on 

what Brighi et al. (2018) call stake, which implies that the entertainer has a stake in keeping the 

respectability of the record unblemished.  

Because the proprietor can fix mistakes made in the system and turn around exchanges since a more 

significant part of numerous actors is not required, a private blockchain is more adaptable than a public 

one (Zheng et al., 2017). Crosby et al. (2015) additionally notice high adaptability and notices that a 

private blockchain could be changed to fit the client. As to security issues of an open blockchain, many 

contend that a private gives higher protection (Xu et al., 2017). Lakhani (2017) claim that the 

information is just available to approved clients. Regarding this limitation of which entertainers that 

can get to the information, open keys are not communicated over an unlimited system (Lakhani, 2017). 

In this way, Lovels (2017) portrays as an issue for protection in an open blockchain, is viewed as lower 

in a private blockchain. Baliga (2017) noticed this is since the proprietor is controlling the standards and 

the members. Ross (2017) contends that with a private blockchain, touchy data will never be distributed 

to general society. In light of this, Guegan (2017) states that private systems bode well for partners who 

wish to work in a controlled managed condition where touchy data is significant. Bauman et al. (2016) 

portray the private blockchain as being reasonable in a controlled domain, for example, budgetary 

market and taxpayer-supported organizations (Bauman et al., 2016).  

2.2.4.2 Consortium Blockchain  

A consortium blockchain is a particular type of blockchain that is a sort of hybrid between a private and 

a public blockchain (Zheng et al., 2017). Some call this type of blockchain "a permissioned open 

blockchain" (Li et al., 2018) while others consider it a "consortium blockchain" (Walport, 2016). A few 

specialists characterize it as a blend of the open blockchain and private blockchain since it is a 

permissioned blockchain in the number of on-screen users in the blockchain yet has the system impact 

is like an open blockchain (Zheng et al., 2016). A consortium blockchain is basically a blockchain where 

distributed consensus is reached by a set of predetermined users (nodes) with collaborative authority, 

which acts as validators with consensus power (Li et al., 2018). Arsov (2017) is in this manner 

characterizing this type of blockchain as somewhat decentralized in correlation with an open 
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blockchain. This is in contrast with the private blockchain in which the proprietor has the authority or 

the open blockchain where all members have authority (Li et al., 2018)  

In a consortium blockchain, an enormous level of trust is required between the entertainers since the 

dispersion of the approval procedure is littler than in the open and the foreordained arrangement of 

believed clients approve the exchange as opposed to the vast mass of unidentified on-screen characters 

(Broumische et al., 2018). Zheng et al. (2017) contend this keeps up a dispersed structure that reinforces 

security, contrasted with a private while illuminating a portion of the versatility, adaptability, and 

protection issue in the open blockchain. They further contend that it is anything but difficult to extend 

the system and exchange speed is quick. Even though the users may not completely trust one another, 

and despite higher trust than in an open blockchain is required, their identities are validated among the 

system (Bromische et al., 2018). The privilege to peruse the blockchain might be open or confined, 

contingent upon the programming (Arsov, 2017).  

Focal points with a consortium is said to be, while needing to set up a solitary record of agreement 

about certainties, data and procedures crosswise over teaming up substances in a dispersed 

progressively secure route since no single element has all the specialist and having the option to make 

changes autonomously (Bauman et al., 2016). Further, as indicated by Bauman et al. (2016) when 

utilizing the blockchain in a conventional system with concurred practice, the points of interest will be 

comparatively helpful as in an open blockchain, although not as high, however with higher adaptability 

and security. In spite of the fact that the security of permanence and digital security in a consortium 

blockchain are higher than in a private blockchain, these attributes are not depicted to be as high as in 

an open blockchain. The problem is the lower quantity of nodes that ease the possibility to get to 

control 51% of nodes. (Zheng et al., 2016) Even however, a more significant part of a predetermined 

number of users is to be viewed as more secure than just a single prevailing similarly as the private one 

(Zheng et al., 2016).  

The security and exchange speed of a consortium blockchain can be expanded contrasted with a public 

one (Li et al., 2018). Consequentially, it needs a lower amount of resources to confirm a transaction 
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(Loop, 2017), which results in a lower exchange cost than an open, yet at the same time higher expense 

than a private blockchain (Bauman et al. 2016; Li et al., 2018). The impetuses to keep up the system can 

be alluded to, as in a private blockchain, as being founded on a co-called stake. This motivating force is 

off-chain, and the entertainers have a stake in keeping the trustworthiness of the record unblemished 

as opposed to getting a fiscal reward (Lu and Xu, 2017). 

Security in a consortium blockchain can be viewed as like that in a private blockchain since the 

information gets to portray as a protection issue in open blockchains, is confined to approved 

entertainers of the framework (Xu et al., 2017). Nonetheless, there is a higher hazard with a more 

significant number of on-screen users than it is with a completely private blockchain. Lu and Xu (2017) 

guarantee that a consortium blockchain performs preferably over an open blockchain. Li et al. (2018) 

guarantee that for instance business information and creation exercises would be cryptographically 

recorded in open records. They along these lines infer that a consortium blockchain, where the data is 

imparted uniquely to the teaming up gatherings, will be gainful for organizations looking to secure a 

piece of the overall industry and benefit.  

2.2.5 The implementation of Blockchain in Supply Chain Management  

The continuous evolution and improvement of research have shown that Supply Chain Management is 

one of the best territories that can come to encounter radical changes by the implementation of 

blockchains (Kim and Laskowski, 2018). Due to the number of actors, decisions, and data that a supply 

chain involves, blockchain can help to manage this complexity (Tian, 2016). A typical supply chain has 

both upstream activities, occurring between the lead firm and its vendors, and downstream ones, 

occurring between the lead firm and its clients (Porter, 1985). Upstream activities allude typically to the 

supply of material and segments (Saberi et al., 2019). Recent improvements are extending the "radar" 

of the implementation of a blockchain in a supply chain, both towards vendors and clients (Francisco 

and Swanson, 2018).  

The rapprochement of supply chains is expanding as data turns out to be progressively available. Thus, 

the utilization of data innovation has expanded the potential outcomes and diminished the time and 
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expenses of sharing information between the gatherings in a store network, and in this manner 

expanding the coordination of supply chains (Kim and Laskowski, 2018). SCM can benefit from further 

advanced change since there is an expanded requirement for proficient frameworks, expanded desires 

on maintainability from society and purchasers, and an improved requirement for security, 

straightforwardness, and validness in the production network process (Loop, 2017). In likeness with 

how the Internet influenced SCM, blockchain innovation, and its potential in the field of SCM has as of 

late been talked about (Khan and Salah, 2017). Blockchains have been expressed to give benefits inside 

SCM, for example, improved potential outcomes to forestall fake, reinforce the confirmation for 

protection security, decline the danger of extortion and for the merchandise being stolen (Loop, 2017). 

Apte and Petrovsky (2016) further upheld that all the more progressively worldwide and complex 

supply chains are powerless for the sole purpose of disappointment when utilizing a brought together 

framework, leaving the system in danger for digital assaults, which is something that they guarantee 

blockchain can help with. By including data as ownership, time stamping, origin, product details, and 

environmental impact, the researches notice advantages, for example, expanding the discernibility and 

empowering the following of items in time, area and purpose of creation, and by expanding the 

straightforwardness inside the store network (Korpela and Dahlberg, 2017). 

Apte and Petrovsky (2016) guarantee that blockchain innovation advocates straightforwardness in the 

inventory network. Korpela and Dahlberg, (2017) concur and contend that blockchain could upgrade 

straightforwardness inside supply chains as a result of its unchangeable and changeless reputation of 

information where a similar data is dispersed to each member (Korpela and Dahlberg, 2017). By having 

a conveyed database, the blockchain expands the incentive in the system by expanding the 

straightforwardness of data that generally would have been in unified storehouses (Loop, 2017). Kshetri 

(2018) additionally refers to this and further depicts that for instance in the car business' supply chains, 

there is reduced permeability past the second level of providers, implying that understanding is absent 

especially concerning the crude material. The upgraded straightforwardness of blockchains by giving 

client access to data could further conquer any hindrance between the firm and their clients (Apte and 

Petrovsky 2016). This expanded straightforwardness is likewise accepted to enable the client to avoid 

entertainers that do not pursue society's standards and qualities (Loop, 2017). The higher the measure 
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of indistinguishable duplicates of hubs, the higher security there is of the straightforwardness, which 

implies that the open blockchain has the most astounding straightforwardness (Apte and Petrovsky, 

2016).  

O’ Leary (2017) contends for expanding recognizability by utilizing blockchain in a production network. 

This is contended by Kim and Laskowski (2018) to be finished by the blockchains following abilities, 

including time stepping that gives a full review trail, which gives business trust in the genuineness in 

the merchandise. A discernible framework in the store network empowers the system of following the 

items from by giving data, for example, beginning, parts, and particular areas anytime (Lu and Xu, 2017). 

Blockchain innovation is professed to be high to expand detectability in supply chains and lessen the 

requirement for the current recognizability go-betweens (Lu and Xu, 2017). To have the option to follow 

and confirm material in an inventory network setting could conceivably help maintain a strategic 

distance from maintainability embarrassments (Zheng et al., 2017). Also, blockchains could empower 

organizations to get secure and right data from providers, in this manner prompting upgraded access 

to data concerning deferrals and potential mishaps (Loop, 2017). Korpela and Dahlberg (2017) imply 

that an expanding changelessness is fundamentally improving recognizability because of the 

identification of false information. Lu and Xu (2017) concur and imply that having a higher level of 

sureness that the pre-sequenced squares have not been erased or messed with builds the assurance of 

the discernibility qualities, which imply that an open blockchain has the most secure recognizability and 

a private blockchain has the least. Further, a blockchain could be utilized to diminish the degree of 

human blunder and costs, which accordingly guarantees recognizability (Lu and Xu, 2017). 

2.3 Italianness and Made in Italy 

This section deals with what Italianness is. We provide a comparative perspective of products such as 

food and fashion that are made in Italy, while wine itself is described and discussed in the data 

presentation chapter, which is chapter 4. 

In 1977 Roland Barthes came with a definition of the term Italianness, or Italianicity, in its Rethoric of 

the image: 
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Italianicity is not Italy, it is the condensed essence of everything that could be Italian, from 

spaghetti to painting. 

In his semiotic essay, Barthes was analyzing a pasta ad, Panzani pasta, explaining all the hidden 

meanings behind the ad that correlate a picture of this pasta brand to all the perceptual and cultural 

messages of Italy. Italian cuisine is based on the combination of two principles: the local nature and the 

national nature (Montanari, 2015). Italianicity, according to Montanari, first assumed a national 

relevance in the Middle Ages. Since then, the continuous reshaping of Italy and all its population has 

contributed to the spread and experimentations of new recipes. Italianicity, however, did not remain 

confined in the agriculture sector and “Made in Italy” can be intended as an agglomerate of products, 

each of them embodying multiple meanings and distinctive features (Paulicelli, 2014) 

The “Made in Italy” is an indication that determines the origin of a good and is made according to the 

Community rules on the origin of a product; according to a study done by the Made-In-Country-Index 

(MICI) 2017 and published by Forbes on 03/27/2017, this brand is now ranked 7th in terms of reputation 

among global consumers; in fact, the market research firm KPMG, defines it as the third brand in the 

world for notoriety after Coca Cola and Visa (KPMG, 2017). 

Historically it was a term used by Italian producers in the early 1980s; it is clear that the function of the 

made in Italy was to counter the falsifications of Italian products, which were enjoying a growing 

reputation abroad. Italian products were associated with quality, specialization, and elegance. These 

features translated into a significant commercial advantage (Montemaggi and Severino, 2007). The 

main sectors were four: Clothing, Agribusiness, Furnishings, and Cars (Istat, 1989). 

The official rules regarding the label of “Made in Italy” were established with the MADRID AGREEMENT 

OF 14 APRIL 1891 and approved in Italy with the Law n. 676 of '67; in particular it was established that 

the "made in ..." allowed identifying the place of manufacture of a product; since 1999, the made in 

Italy brand has begun to be promoted by various bodies and associations in various sectors. In 2009 a 

law was made to protect the trademark: Decree Law 135 of 25 September 2009 contains the art. 16 

entitled Made in Italy and entirely Italian products (Gazzetta Ufficiale, 2019). 
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This brand recognition has become very important for Italian exports. On 1 May 2016, the new Customs 

Code of the Union entered into force; the law establishes, in various sectors, such as clothing and 

footwear, mandatory labeling of the products, which shows the place of origin of each stage of 

processing; thanks to these rules, the origin of the products is finally assured; the use of the indication 

"Made in Italy" is in fact only allowed for products whose processing steps have taken place in Italy. 

The “Made in Italy” has always represented a trademark of quality and luxury in people’s minds. The 

“Made in Italy” is mainly associated with the clothes and agriculture industries. High-quality food has 

become in recent years the new frontier of Italian luxury. According to Luigi Consiglio, a consultant for 

one of the largest food groups in our country (GEA S.p.A.), a parallel can be drawn between the fashion 

industry of the 1980s and that of food today. As it was in the fashion industry, small family groups are 

running small agricultural businesses, and these are competing with larger, more equipped overseas 

companies because they can offer products of excellent quality that are not readily available elsewhere 

(Wall Street Italy, 2014). 

For Diego Selva, responsible for Italy for Bank of America Merrill Lynch in Milan, the most fitting 

comparison is with the luxury goods industry. According to him, "Charm and exclusivity" are the two 

keywords that food businesses have in common with luxury goods groups. The two sectors are having 

to overcome the same obstacles, a "distribution and international presence" of respect, worthy of their 

value. 

According to ISTAT, Italian food exports amounted to € 27.4 billion in 2013, with an increase of 27% 

from 2007. Several Italian companies in the sector, such as Ferrero and Barilla, have already 

demonstrated their value and have been able to establish themselves on a global scale. In the 2018’s 

100-top-food-revenue-companies chart from Foodengineeringmag, they place respectively in 31st and 

96th place. 

However, the new wave of food business entrepreneurs is focusing its efforts on Italy's biodiversity, its 

arsenal of quality products, and the great variety of its cuisine. Italy has 266 products that indicate 

controlled origin (DOC and DOCG labels), such as Ligurian pesto and Parmesan cheese. France, in second 
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place, has stopped at 216. Companies like Giovanni Rana, which now controls 40% of the home-made 

pasta market, or the Eataly food and restaurant chain (by Oscar Farinetti), can boast equal multiples of 

those of the best Italian luxury companies. Despite the continuing crisis of Western economies, except 

for the US and UK, the 2018’s sales of Giovanni Rana pasta packs are up 20%. While, the New York store 

of Eataly, which has only been open for four years, earn on average € 70 million this year (Eataly Report 

2018). 

One market that Made in Italy is exploiting, in general, is the Chinese one. There are two factors that 

have enabled companies to open up in a simpler and more conveniently way than in the past: 

1) the progressive fall of barriers to international trade and 

2) the technological progress (in particular, new digital technologies) that allows easier, quick and 

inexpensive coordination of the production process phases, even when these are located in various 

countries of the world (Orlandi and Prodi, 2006). 

Moreover, during the nineties, some Italian companies transferred labor-intensive activities to other 

areas (other countries in Central and Eastern Europe and China) to find the situations of competitive 

advantage no longer present in the countries of the first relocation; others have entrusted the entire 

production cycle and sales to companies in the Far East (China, Vietnam, Cambodia) while high value-

added activities (research and development, design) and the most qualified parts of production have 

remained at the house mother in Italy (Mariotti, 2003). This contributed to the formation of the new 

significant trading relationship between Italy and Eastern Countries, which not only was an advantage 

for labor cost but also to further increase the export and the consideration of Italian brands. 

However, Asia is not the only market that is rapidly growing. At the same time, groups like Eataly and 

Giovanni Rana can count on high demand from Europeans and Americans for quality food and wine, 

with the middle class increasingly attentive to their well-being and healthy eating (Financial Times, 

2014).  
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The Made in Italy in the food and wine industry in the world is growing every year and today is worth 

41 billion euros, as shown by the research "The Italian agribusiness in the world" of the Milan Chamber 

of Commerce Monza Brianza Lodi. Based on ISTAT data, the study also confirmed the increase in Made 

in Italy export food and wine. Among the most exported Italian products abroad, we have chocolate, 

coffee and ready meals with a turnover of 6.7 billion euros. Following in the special classification, there 

are wines with about 6 billion in turnover, bread, pasta and starchy foods with 3.7 billion euros, 

products not processed from permanent crops (including grapes, citrus fruits) with 3.5 billion and finally 

processed and preserved fruit and vegetables with a turnover of 3.4 billion euros. 

3. Methodology 

In the philosophy of management research, the methodology is generally regarded as the combination 

of different techniques and methods applied to inquire into a specific situation or problem. Therefore, 

this section will explain how the research question can be approached while illustrating and justifying 

the methods used for this research. First, the paper’s epistemological nature is addressed with a 

detailed discussion about the philosophical boundaries of this inquiry, followed by the research 

approach and design. Then, there is a clarification regarding the data collection and analysis technique. 

The validity of the research is assessed, and the reliability of this chosen methodology demonstrated, 

and finally, the delimitations are pointed out. 

3.1 Research Epistemology 

Epistemology indicates the different ways of inquiring into the knowledge and the nature of the social 

and physical world. Each stage of a research process is based on assumptions regarding the source and 

the nature of knowledge. The approach and the strategies formulated in this research are based on the 

pragmatic philosophy. Understanding this philosophical approach helps clarify the formulation of 

assumptions, strategies, and methods in this paper. 

Pragmatism is a perspective that is highly pragmatic in orientation, concerned to understand the society 

in a way that generates knowledge which can be put to use. It is often problem-orientated in 

approach, “concerned to provide practical solutions to practical problems” (Burrell and Morgan, 
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1979:26). According to the pragmatic philosophy, the research question is the most important 

determinant of the research philosophy, and there is no definitive approach to research, but every 

approach can be useful depending on the nature of a particular question (Saunders, Lewis and Thornhill, 

2015). Likewise, it has to be noted that in pragmatism a method or a combination of methods is used 

to address the research in the best possible manner. 

Furthermore, pragmatism “recognizes that there are many different ways of interpreting the world and 

undertaking research, that no single point of view can ever give the entire picture and that there may 

be multiple realities” (Saunders et al., 2012:110).  

Only concepts that support action and are appropriate for the research are accepted as relevant, and 

as Hall (2013) puts it, pragmatism offers “an alternative epistemological paradigm” (p. 19). This 

philosophy act as a new paradigm, and, as Morgan (2014) pointed out, it recognizes the value of older 

philosophies of knowledge approach, as positivism or interpretivism, as guides on how to conduct 

inquiry, but also and most importantly presents a radical departure from the argument that sees the 

nature of reality as a point of contrast and essential criteria for different research approaches. Thus, 

the differences among the various philosophical approaches to research are treated as “social contexts 

for inquiry as a form of social action, rather than as abstract philosophical systems” (Morgan, 2014:20). 

Based on this philosophy, we started from the research question, and then we developed our line of 

inquiry with an open mind and using different sources and tools. To answer in the most appropriate 

way to the research question we analysed and collected data from a case study, formulated semi-

structured interviews with various Italian wine producers, collecting data, idea and thoughts, and of 

course scanned the literature to address lacks on the subjects and collect insights from previous 

research on blockchain, supply chain and the wine industry. 

In this way, we were able to be flexible and change the course of our research accordingly with 

problems and opportunity we faced while writing, while focusing on finding the key parameters to 

evaluate the landscape of the Italian wine industry and the possibility of implementation of the 
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blockchain technology in various companies to address the problem of counterfeiting and to promote 

the tradition and quality of Italian wines.  

3.2 Research Approach and Design 

According to Saunders et al. (2015), the way research makes use of theory will determine if a deductive 

or inductive method has been used. The former concerns the development of theory and propositions 

and designs a research strategy around analyzing the extent to which the propositions are true in a case 

study; while the latter concerns the collection of empirical data to develop understandings and theory 

as a result of data analysis. A combination of the two was applied in the paper, which according to 

Saunders et al. (2015) often is advantageous, with an overall main focus of the deductive approach in 

the acquisition of new knowledge. 

We approached the research with a combination of methods we thought useful for answering in the 

best way our research question. The method we utilized is a combination of the grounded process and 

the explanation building, e.g., a combination of an inductively and deductively analytical procedures. 

Our research started with an inductive approach. We employ the grounded process, review the existing 

literature on the blockchain, and collect data to understand the main characteristics of the wine 

industry and its supply chain, with a focus on the Italian one. This process lets us decide which themes 

or specific issues to follow up and concentrate on and to structure propositions. In this process, the 

theory emerges not from an already established theoretical framework but the collection of the data 

and the analysis of the literature.  

At the same time, according to the explanation building theory, we established our research inquiry 

and objectives, which combined with the analyses on the literature, let us understand and approach 

the type of wine producers for undertaking data collection. Thanks to the existing literature on the wine 

supply chain and the blockchain, we were able to develop and construct an interview guide (see 

Appendix 1).  
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Indeed, we were able to start our data collection with an initial set of categories derived from our 

literature analysis and the theoretical proposition, structured following our research questions and 

objectives. The inductive approach in the formulation of our inquiry was chosen as a strategy to answer 

the research question with explanations of the context based on existing theory and to retain flexibility 

in the research path. 

3.4 Data Collection 

The research made use of both primary data and secondary data to investigate the research questions. 

The primary data were collected with the purpose of answering the research questions whereas the 

secondary data to assess our field of examination, previous researches about the argument, and 

establish in which way our research can contribute to the research landscape (Blumberg, Schindler and 

Cooper, 2011). 

 

3.4.1 Primary Data 

The primary data were collected through semi-structured interviews with Italian wine producers (see 

Appendix 2) and a short questionnaire with wine consumers (see Appendix 1), to answer the research 

questions.  

3.4.1.1 Semi-structured Interviews 

A total of 10 interviews were conducted to enable the offering of multiple different perspectives, from 

various wine producers, to the research question, and to provide more reliable findings.  

A semi-structured approach is adopted in the realization of the interviews. The chosen method allows 

the researcher the opportunity to develop a broader understanding of the subject by presenting 

questions more casually. An interview guide was prepared in order to establish an area of interest 

concerning the research topic (see Appendix 1), and to be sure that the topic areas that the interview 

had to touch upon were constructed and followed (Saunders et al., 2015). However, the session was 

approached with a mind-set of creating open-ended questions to generate more of a discussion, and 

the data in this way become more reflected and unbiased. 



54 
 

Before each interview, an explicit explanation of the topic of the research was formulated to the 

interviewee, where it was stressed the problem of counterfeiting and the importance of traceability 

and transparency in the wine supply chain while introducing the blockchain in the last set of questions. 

The questions let us gather important insights regarding the problems and benefits in the 

implementation of the blockchain from top producers among the best wine regions in Italy. 

The interviews were conducted face-to-face or through Skype, the length varying from 20 to 30 minutes 

and everything was recorded to secure that all potentially valuable information would be transcribed 

and to do not interrupt the spontaneous flow of information from the interviewee. At the beginning of 

every interview, it was stated that the interview and the research paper was to be confidential if the 

person wished it to be so, however only two interviewees had the desire of confidentiality, thus to 

respect the anonymity of the interviewees, no personal information is presented and references to 

statement from the Expert will be referred to as Expert. 

Finally, an informal interview was conducted with Gabriele Manno, an expert and project leader of 

DNV-GL, a global player in the insurance field. DNV-GL recently enter the blockchain industry, 

collaborating with VEchain, a blockchain ecosystem developer, for a project to certificate wine bottles 

through blockchain called My-Story. The interview was not recorded, so only the notes taken during 

the interview are used in the research. The intention behind the interview was to gain knowledge from 

actual developers of the technology, a company that is investing in the technology to create a standard 

in the sector, with the objectives of improving both validity and reliability to the conducted research. 

3.4.1.2 Short consumer questionnaire 

A short questionnaire containing four straightforward questions for wine consumers was also 

formulated (see Appendix 2). The data were collected through a three days session in which the 

researchers were standing in the wine shop of one of the biggest wine cooperatives in Piedmont, the 

wine cooperative of Nizza Monferrato, called “Cantina di Nizza”, and giving the short questionnaire to 

the customers entering the shop. The location was chosen because of multiple factors: firstly, for its 

cooperative nature, the most common configuration of wine producer in Italy; secondly, for its broad 
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spectrum of production, ranging from basic cheap to high-end and premium wines; furthermore, the 

choice was influenced by the fact that one of the two researchers, Giacomo Boido, exploited its network 

of acquaintances and obtained the approval for the project from the director of the cooperative.  

A total number of 117 people were interviewed, divided into 85% Italian and 15% foreigners. The 

intention behind the questionnaire is to be found in the researchers’ willingness to address the 

consumers’ point of view regarding the traceability and transparency of the supply chain of Italian wine 

bottles. 

The researchers believe the data collected through the process to be reliable and accurate; however, 

the results on the questions could be biased due to the location we have chosen. 

  
3.4.2 Secondary data 

In addition to the primary data, the researchers analyzed academic articles, specialized websites, books, 

and reports from trusted institutions and collected as secondary data. The combination of existing 

literature and empirical data means to complement and reinforce each other to obtain a more 

significant sample of data. This process serves the paper establishing the empirical data in a more 

general context and furthermore, it is useful in assessing how the empirical data fit and are 

representative of the general population (Saunders et al., 2015). However, there are some drawbacks 

in collecting and utilizing secondary data, such as the data that need not be outdated, to refer to a 

specific industry or population and to be detailed (Saunders et al., 2015). 

Reports from major well-known organizations were also included, such as public research bodies like 

EUROSTAT and ISTAT, investment banks and insurance companies, like UniCredit and SACE. 

Furthermore, industry reports from institutions such as IBIS WORLD and CERVED, and reports from 

organizations specialized in the Italian agri-food market, like Wine Monitor, OIV and ISMEA, were 

utilized. All these organizations, both public and private ones, are recognized as trustworthy and with 

in-depth knowledge about the industry they are working in; hence, the different sources used were 

regarded as accurate, authentic and reliable in relation to the research. 
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Besides, we have used other tools, such as YouTube and LinkedIn, to collect articles and review videos 

to expand our knowledge about blockchain technology and the wine supply chain. We analyzed the 

videos and gathered the essential element correlated to our research. The videos used in the paper are 

listed in the following table. 

Table 1: List of videos 

 

Title Publishing date Link 

EY Wine Blockchain 02 Oct 2017 https://www.youtube.com/watch?v=d3QGvjPYFAw&t=2s 

 
What is blockchain? 21 Jan 2016 https://www.youtube.com/watch?v=6WG7D47tGb0 

 
DNV GL - My Story  14 Jan 2019 https://www.youtube.com/watch?v=4v9_DqpmMIA 

 
VeChain & DNV GL  24 Jan 2018 https://www.youtube.com/watch?v=LozLbtprTxc 

 
DNV GL VeChain partners 29 Jan 2018 https://www.youtube.com/watch?v=eS-fdXnubeI 

 
Industries BC will Disrupt 15 Jun 2017 https://www.youtube.com/watch?v=G3psxs3gyf8&t=76s 

 
Blockchain Wine Industry 9 May 2018 https://www.youtube.com/watch?v=68CqOH-Q5Kg 

 
IBM Food Trust  22 Aug 2017 https://www.youtube.com/watch?v=SV0KXBxSoio 

 
Blockchain for SC  16 Feb 2017 https://www.youtube.com/watch?v=FtK65VH5OBg 

 

 
Wine Traceability Platform 7 Aug 2017 https://www.youtube.com/watch?v=RZO1g-OXdes 

 
Wine Futures on Blockchain 20 Apr 2018 https://www.youtube.com/watch?v=5jMUQEqkP_4 

 
Blockchain Wine Industry 5 Jun 2018 https://www.youtube.com/watch?v=rtBIxedTwik 
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Fintech WW BlockChain 14 Apr 2018 https://www.youtube.com/watch?v=nprBgNJkayI 

 
Blockchain and consumers 25 Mar 2018 https://www.youtube.com/watch?v=zumToY-cy6Y 

 
VeChain China Wine Industry 12 Aug 2019 https://www.youtube.com/watch?v=HAIzq7dLhIk 

 

 

3.5 Delimitations 

The scope of the research is limited to the area of blockchain technology, and the role this technology 

can play against the wine counterfeiting phenomena acting on supply chain transparency and 

traceability. This research area will be approached by exploring the potential of blockchain in providing 

transparency regarding product origins, processes, certification insurance, and involvement of different 

actors. The technology is new and has shown great potential in other areas where it has been 

implemented, such as a similar Food Supply Chain (FSC) or industry as Insurance and Banking. 

The primary material for the research will be recent academic paper that analyzed the impact that 

blockchain technology can have on supply chain, the demand and possibility to gain knowledge 

regarding wine bottles origins by utilizing blockchain technology and the innovation happening in the 

area of innovation, traceability, and transparency in the global and mainly Italian wine industry. 

Furthermore, the research made use of multiple interviews to gain insights from wine producers from 

different Italian regions, to understand their point of view regarding counterfeiting and the expected 

benefit and problems regarding the implementation of such technology in their supply chains. 

Finally, in this research there is no focus on the actual data processing and technical specification that 

is part of the architecture of the blockchain technology or hash-function, hence no detailed explanation 

of the systems processing functions. 
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3.6 Validity 

In order to ensure the validity of this research, multiple sources of knowledge have been used through 

article/book analysis, semi-structured interviews, and an interview with an expert and leading 

technologic player. Both the authors have very low or almost zero levels of knowledge on the technical 

side of the blockchain; hence, the bias from the authors can be neglected. 

Internally, in order to ensure that the intended findings align with the actual findings, the interviews 

were built through an interview guide which foundations lay on the research questions, the analysis of 

current literature and the market environment. In agreement with the interviewees, all the interviews 

were recorded to make sure that there was no manipulation on the data and to provide all the 

information with integrity and higher validity. Furthermore, another element that increases the validity 

of this research is to be found on the broad approach taken from the authors on data gathering, 

resulting in an analysis of a significant amount of recent literature based on peer-reviewed studies and 

industry studies from reliable organizations. 

From an external point of view, the authors tried to ensure validity by the utilization of multiple 

numbers of semi-structured interviews with wine producers, an interview with a blockchain expert and 

the study of the only example in the world of the practical application of this technology. The objective 

was to achieve and develop more knowledge on the research subject enabling the generalization of 

potential implications. However, the researchers are aware that the number of the interviews do not 

sum up to a statistical sample, thus if the findings of our analysis cannot be officially generalized, 

nonetheless they will contribute to the knowledge on the research topic. 

3.7 Reliability 

The concept of reliability would refer to the ability of the data collection technique and the analysis 

process of producing consistent and steady results if the research was conducted by different 

researchers (Saunders et al., 2015). 

In paragraph 2, we have presented the various number of different keywords utilized in the 

knowledge pooling process, while in the previous paragraphs we have outlined other sources through 
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which we gather information from, included several informative videos on blockchain and the wine 

industry. At the same time, the analysis process and the frame of reference were also presented. 

Additionally, the collection of primary data through interviews with different wine producers from the 

most famous Italian wine region increase the reliability of this research, because the number of 

viewpoints analyzed in the research overcome the problem of reliance on a single case study or a 

single interpretation. 

These indicators should be proficient enough to replicate the conducted research and contribute to 

similar results (Saunders et al., 2015). Nevertheless, others attempting to replicate this research need 

to carefully understand that the chosen research field side of the blockchain is rapidly evolving every 

year, with new development and new application designed. 
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4. Data presentation and analysis 
 

4.1 Global Wine Industry Overview 

The global wine industry has dramatically grown and developed in the last 10 years. There has been an 

increase in the total consumption of wine products, and we see also a shift in the consuming habits due 

to differences in taste and preference of younger generations.  

Competition has fiercely grown with new countries and regions entering the market, the so-called, New 

World, led by countries such as Chile, Australia, Argentina, New Zealand, China, and South Africa. The 

new entrants are challenging the Old World’s wine producers, historically composed by the three 

leading producers, Italy, France, and Spain followed by Germany and Portugal.  

The wine industry is a mature market and, as Porter (2008) demonstrated, in mature industry 

competition intensifies naturally. The rivalry has also increased because in the last ten years there has 

been a surplus in the production of grapes and thus, new producers could buy grapes and make wine 

without much financial investment (Hussain et al., 2007). Mature and fragmented industries such as 

agriculture, retail, and services are primarily comprised of SMEs. These industries possess specific 

characteristics, such as low entry barriers (Porter, 1980), low degrees of private or asymmetric 

information (Barney, 1991), and low levels of resources with limited strategic substitutability 

(Wernerfelt, 1992; Barney, 1991). The only strong barrier present in the industry is the experience curve 

that those with long histories of producing wine have mastered and established access to distribution 

channels.  

Indeed, as Barney (1991) pointed out, SMEs in a mature industry, such as the wine one, can achieve 

superior performance because of the accumulated knowledge and capabilities which are difficult to 

transfer. Furthermore, thanks to these capabilities they can make better use of the resources available 

giving superior product quality, higher satisfaction of customers’ needs and unmatched service (Brush 

and Chaganti, 1999; Chandler and Hanks, 1994; Barney, 1991). 

Old world’s producers can rely on tradition and strong reputation, having established a robust global 

market base as the unrivaled leaders of the world over the centuries. However, like Flint, Signori, and 
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Golicic (2016) noted, “being an ancient winery is not a right to succeed, nor is being clever, cute, and 

innovative. Winemaking is complex, but international wine marketing is sometimes just as complex”. 

Nonetheless, the EU remains the first world wine production area, with a share in volume falling from 

67% at the beginning of the millennium to an average of 59% in the last three years, with the New 

World producers slowly conquering significant positions.  

Over the past five years, international volume exchanges have firmly stood ad over 100 million hl, with 

imports reaching 102 million hl in 2017 (+ 4.8% compared to 2016). The growth in value is even more 

evident: exports have more than doubled, going from 15 billion Euro at the beginning of the XXI century 

to 31 billion in 2017  (+ 6.6% compared to 2016). 

 

Figure 5: World top wine importers/exporters (own figure production from ISMEA-OIV data, 2019) 

The global market still appears very polarized: Europe holds a 73% share of total exports in value, led 

by France (30%), Italy (20%) and Spain (10%) while the share of the New World has passed from an 

average of 22% of the five-year period 2001/05 to the current 25%. 
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4.1.1 Major Global Trends 

Generally, companies today are under pressure to manage performance and value chains in a 

sustainable and transparent way. At the same time, supply chains are evolving, enhanced by 

digitalization - the 4.0 sector revolution - the evolution of regulations and the increasing consumer 

power. This transformation translates to higher pressure on efficiency and reputational risks, with 

companies challenged by consumers to share the real story behind their products. 

The demand for wine continues to increase; over the last fifteen years, global wine consumption has 

increased from 228 to 242 million hectoliters in 2016 (+6.1% y/y), supported by the emerging South 

American and Asian economies. China has more than doubled its consumption, while the United States 

is today the first world market, having modified its consumption models and expanded the 

consumption of wine at the expense of more traditional drinks. Prices and quality play a strategic role 

in looking at the global competition. An increment in the willingness of customers to spend more on 

average has been registered by Euromonitor (2018).  

There are some significant trends and shifts in consumer preferences that have been identified.  

Premium category 

The trade-up has to do with a decline in demand of lower-price value wines and the rise of the “fine 

and premium category”, that for example can be distinguish on the threshold of $10 a bottle in US, 

which has almost been doubled, as highlighted by the International Organization for Wines and Vines 

(OIV) 2018 report. An example of the weakening of the demand of low-price wines is the Australian 

case, were in the last years a decrease in export has been registered and associated with the exporters’ 

focus on lower price-point wines that are going out of favor.  

Globally, the premium segment ended 2017 at around $17 billion, growing approximately 8% a year 

since 2012. This trajectory is expected to continue, with the segment reaching around $25 billion by 

2022 (Euromonitor, 2018).  

Furthermore, some research like the one from Hayward and Lewis (2012) found out that the premium 

sector is linked with geographical areas. In their research, they gave a monetary value to the geographic 
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wine brand rent, and they argued its existence owes much to preferences of wine consumers – who 

necessarily fuel the wine value chain by paying premiums for geographically differentiated wines. 

Cultural enhancement 

A process of wine enhancement is underway, understood not as a simple drink but as a “cultural” 

product, through which territories, traditions, and cultures are discovered and rediscovered (OIV, 

2018). There is an increase in the demand for varietal wines, autochthonous, with strong links with the 

territory and traditional methods.  

Direct-to-consumer sales are increasing, and people are searching for specific varieties and local wines 

from different parts of the world, thanks also to the availability of products on e-commerce platforms. 

Consequently, arise the need for small and medium producers to differentiate from the competition 

and demonstrate the superior quality of their wine to be more appealing to customers.  

Health focus 

Focus on health, a more balanced consumption, and wellness are also influencing consumers’ choice of 

wine. The growing attention to health and well-being brings with it the demand for food safety, 

traceability, and supply chain control. The same goes for the preference of organic, natural wines with 

low sulfites content and no allergens additives.  

Millennial’s market   

The young people are a particularly exciting market segment, representing 27% of the market, given 

the increasing consumption in the last five years. Evidence suggests that people in the Millennial 

category, born between 1980 and 2000, are consuming a higher quantity of wines and pay more 

attention to variety and quality compared to the older generations.  

They are interested in experimentation and discovery of new products. Quality/price ratio, authenticity, 

and relevance are the essential features for this target group. They already seem to base their buying 

preferences on the product rather than on the brand. The satisfaction of different needs with the same 

product is a difficult challenge to manage in terms of communication. Acquiring this ability is becoming 

essential to building or maintaining market leadership for wine producers. 
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Connectivity driver  

The increased connectivity influences communication with consumers and offers new opportunities for 

interaction with the product itself. This phenomenon is already happening with the food industry and 

in fashion, where consumers are increasingly willing to share their feedback (Future of Supply Chain 

2025, BSR, 2017). 

 In the wine industry, the process of researching and collecting information about wine and the 

purchasing process, are already increasingly being done through mobile apps (International 

Organization for Vine and Wine, 2018). The new generations, with their intrinsic technological mindset, 

will lead the global consumption. Hence, in the future successful wine producers will be those that 

adapted to a different consumer with diverse values and who use the internet in increasingly complex 

and interactive ways. 

Thus, if European producers want to maintain leadership, to be resilient to significant competitive 

forces in the marketplace and to remain competitive, they need to be able to adapt to and innovate 

within these market conditions (Flint and Golicic, 2009). 

4.2 Italian Wine Industry Overview  

The Italian wine industry is composed of about 2,000 companies and generates over Euro 11 billion. 

The wine supply chain is very complex, and there are many actors taking part in the production process: 

there are over 300 thousand farms, of which about 47,000 wine-making companies, and 9,000 bottling 

companies. 
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Figure 6: Wine supply chain (own figure from OIV data) 

The national production structure is evenly distributed throughout the country, but the volumes and 

types of wines vary significantly, with the northern regions leading in terms of D.O.P. and I.G.P. certified 

products.  

With 543 certified products out of a total of 1,586 certified wines, Italy holds the record in Europe, 

followed by France (435), Greece (147), Spain (131), and Portugal (40).  

Veneto (40%), Toscana (14%), Piemonte (11%), and Friuli (7%) respectively lead the country as the 

regions with the highest economic value of I.G. product (D.O.P. and I.G.P.). 
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Figure 7: Italian wine territorial distribution 2017 (own figure from ISTAT-OIV data) 

An interesting trend is a growing demand for organic wines, with the consequent expansion of the 

biological cultivation, that in 2018 represents 16% of the entire national vines planted area, with some 

regions such as Basilicata, Calabria, and Sicilia, specializing in the production of organic wines. 

In terms of concentration, the structure is fragmented, with an average company size of 10 employees. 

The small size is a common feature at the European level. The level of concentration is therefore 

shallow: the first four producers hold just around 10% of the total production. 

However, the network of activities necessary to produce and market a bottle of wine involves multiple 

actors. In Italy, there is a high percentage of agricultural enterprises that make wine, selling the bulk 

product, or organizing themselves into cooperatives. 
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4.2.1 Italian supply chain actors 

The following information about the Italian wine supply chain are retrieved from different sources: (1) 

interviews with wine producers, (2) analysis and research of report from ISTAT and OIV, and (3) one of 

the researchers knowledge of wine and wine production derived from having grown up in the Langhe 

and Monferrato area, a famous wine-making region in Italy, and his network of wine producers and 

oenologists. 

Regarding the Italian wine sector, the leading players we differentiate among are: 

• Big enterprises: involved in all the stages of the wine process, they can vinify both the grapes 

produced in their estates, both grapes purchased by other local and non-local producers. 

• Wine-producers’ cooperatives: they collect and vinify the grapes conferred by the partners, 

bottle and sell to the market. 

• Consortia: they bottle and sell the wine purchased from winemaking companies. 

• Protection Consortia: they do not carry out direct production activities, but they implement the 

community directives on the disciplinary of production, ensure and monitor compliance, and 

promote the protected Denomination. 

• Winemaking companies: they grow the grapes then produce and sell bulk wine. 

• Bottling companies: they operate in the bottling phase purchasing the bulk wine from 

winemaking companies. 

The cooperatives, dividing into wine-producers’ associations and consortiums, represent 40% of the 

total turnover of the sector and about 60% of the national wine production in terms of volume.  

Keeping out the "short" supply chain, which sees the small producer selling its wine directly, the 

organization of the network of activities related to the production and marketing of wine is based, 

simplifying, on three production chain models. Each model is organized around a healthy subject 

(indicated in intense blue in the diagrams below) and responds to various market positioning strategies. 
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Figure 8: Main types of Italian wine supply chains (own figure from OIV data) 

Italy has been holding the record as the world’s leading producer for three consecutive years, having 

surpassed France. In the last decade, Italian wines have gained ever higher value on world markets, as 

shown by the growth in the value of exports, which is more than three times compared to the volume 

figure. 

The exports are led by still wines D.O.P. and sparkling I.G.P., which together account for more than 90% 

of the total exports. In particular, sales of sparkling wine have increased by almost 10% on average per 

year, with wines still at 4%. The data from 2017 confirmed the trend: the 21 mln hl sold (+3.7 y / y) 

correspond to almost € 6 billion in value (+ 6.4% y / y). The U.S. is the market that purchases the most 

significant share of Italian exports, followed by Germany. 

The sector has high export potential, and the main question remains the ability to reach effectively 

foreign markets, overcoming the problem of company size. In this context, connecting with 
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international distribution chains and strengthening the “competitive distinctiveness” of Made in Italy 

through the integration of the supply chain, are objectives of critical importance. 

4.2.2 Italian WSC features 

Baatz (1995) suggested that the supply chain begins “when the raw material is extracted from the earth 

and ends when the product is reused or disposed of in a landfill” (p.46). 

Taking this into consideration, the W.S.C. extends from the very initial point, who grows the grapes, to 

the final steps of distribution to the final consumer. Contrary to other industries, even small producers 

have extensive and complicated relationships with quite several actors involved. 

Each processor step has its features, and each actor is responsible for specific activities, all needed to 

be taken into consideration to understand the critical points along the W.S.C. Thus, in the following 

table, we will describe each actor, activities, and data points necessary for enabling an effective 

traceability system in the W.S.C. The main actors have been identified through the study of the 

contemporary literature on W.S.C. and thanks to the primary data collected while interviewing small 

producers, winemaking companies, and cooperatives in Italy. 

Grape growers 

 

Grape growers are at the beginning of the WVC and have the responsibility or 

grow, harvest and delivery the raw product. Depending if the grape grower also 

processes the raw product, there can be three different types: (1) small grape 

growers united in cooperative, (2) grape growers who just sell their raw material 

to winemaking companies, (3) more significant estate who grow the grapes and 

then make the wine and sell it on the market. The growers are responsible for 

recording several different information, like location, types, annual production 

level, treatment type of water used, for each plot of vines, which is identified by 

a location number. As today, many growers are part of a network of 

meteorological stations, which collect data such as temperature, humidity, 

precipitation, wind intensity and direction, and barometric pressure sensor, in 

compliance with the primarily European and international standards. 



70 
 

Depending on if the grower has a supplier for different treatments used in the 

vineyards, he has to collect also these supply data. Furthermore, if the grower is 

in the (1) and the (2) category, when they deliver the grapes they need to give 

the location numbers of the plot and the date of picking, plus all the data 

collected by the meteorological stations, hence the winemaking company will be 

able to link the detail about the grapes with the wine produced. 

Wine producers The second step involves the transformation of grapes into wine through a 

process of operations such as stemming, crushing, decanting, fermenting, 

blending, clarification, and storing. These are, by far, the most complex and vital 

processes in a wine supply chain because, in each step, a lot of meaningful 

information needed to be collected and stored. All these wine production 

operations can be made by (1) private large estates who have their own 

vineyards, (2) wine cooperatives who unite many small vineyards owners, (3) 

winemaking companies that don’t have vineyards of property. First of all, the 

winemakers are responsible for identifying the production run with a batch 

number. Then, they need to collect and record all the data about the multiple 

operations needed to transform the grape juice into wine, and also where the 

wine has been stored in the process of fermentation and then aging. It is 

widespread for winemakers to buy additive and other substances needed for the 

fermentation process from suppliers, thus also the data about the supplier’s 

detail, date, contents, and description of products received has to be collected 

and stored. 

In the last decade, the technological improvements in the machinery used for 

these processes have made it easier for winemakers to collect and store all this 

information, nonetheless, in many small and medium producers, it’s still a 

lengthy process also involving manual transcription of information in the system, 

subjected to human error. 

Agronomists It is prevalent, both in cooperative and larger estates, to have laboratories with 

specialized agronomists who can analyze through isotopic analysis all the 

characteristics of the wine, the compliance with disciplinary requirements and 
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the level of quality and safeness of the product. On the other hand, for smaller 

players who do not have the resources, there are laboratories with specialized 

agronomists offering this kind of service. The responsibility of the agronomist is 

to analyze the wine, collecting samples, and results. These data are needed 

when the institution responsible for releasing the denomination certificates will 

check the quality and characteristics of the wines. 

Fillers 

 

After the wine has reached proper aging, which can be from 6 to 48 months, the 

bottling process will start. The wine will be poured into bottles, and every bottle 

is identified with a lot number. It is essential to maintain a link between the 

batches of bulk wine that aged in barrels - wood, steel or even concrete - and 

the single bottles. The filling process can be done by (1) private estate who 

controls all the chain, (2) cooperative, or (3) bottling companies. Many smaller 

producers who are not part of a cooperative, outsource this step to the bottling 

companies because they do not have the resource to invest for a bottling line. 

However, in both scenarios, the wine company needs to maintain a link during 

the process and be able to collect the information to ensure backward 

traceability. 

Distributors/Importers The next step involves the process of packaging the filled bottles in cartons or 

pallets, also identifiable by a lot number, and dispatch the finished goods to the 

distributor at a regional, national or international level, depending on the 

capacity and strategy of the firm. When pursuing international strategies, in 

some countries, such as some US states or the Nordic countries, companies are 

obliged to collaborate with an importer and cannot distribute the product 

directly to the retailer. 

It is necessary to maintain the link with cartons, bottles, and batches of bulk 

wine utilized. At the same time, to ensure forward tracking the company must 

record all the items shipped and in which location, identifying them with a global 

lot number.  

Different players can do the distribution process: (1) large estate that manages 

all the value chain, (2) distributor companies owned in a partnership with 
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cooperatives, or (3) specialized distribution companies. These specialized 

companies often focus on wine distribution and are able to promote various 

wineries at a different market while benefiting from economies of scale. 

Retailers The retailers receive the finished goods for the retail store connecting 

distribution companies with wine consumers. Retailers need to record the 

number of cartoons/pallets received and the number of the items contained in 

the cartoons/pallets, both linked to the location of the supplier. Then the retailer 

will sell the bottles to supermarkets, restaurants, wine shops, or private 

customers. 

 

Table 2: List of main supply chain actors (Own production from data collected through interviews and 

OIV data) 

As outlined, all the steps occurring in the WSC can be traced by means of physically associating the 

traceability entities, controlled by the different single supply chain actors or by the same company, with 

assigned identifiers. All the actors interacting are responsible for their appropriate identifier to record 

traceability data corresponding to specific entities and to create a link between the identifier and the 

correlated entity. The result of the process is that each identifier contains a record with the information 

required for the entity. 

Below is a figure to clarify the process the grapes go through to become wine. The figure serves the 

need to give a complete idea of the processes involved in the winemaking and the critical points for 

enabling a traceability system. 
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Processes involved in the winemaking: 
 

1) The first step is to grow the grapes. Vines start to 
produce grapes after around three years from 
plantation generally 

2) Then the grapes need to be harvest and they are put 
in sorting table conveyor belts to check for leaves and 
bad grapes. After this passage, the grapes are crushed 
and put into an environment conducive for yeasts to 
thrive. 

3) Some yeasts are added, and the fermentation begins. 
At this stage, the yeasts consume the sugar and 
transform it into alcohol and CO2. Normally, red wines 
are fermented until all the sugar is consumed, creating 
a dry wine. (Red wines get their color from being 
fermented with the skins) 

4) After fermentation, wine is put inside barrels of 
different materials for aging: oak, inox, concrete or, 
amphora. The wine can age anywhere from four 
months to four years. 

5) During aging, a process called malolactic conversion 
can happen spontaneously or intentionally. The 
conversion occurs when lactic acid bacteria 
metabolize malic acid and produce lactic acid and 
carbon dioxide. Malolactic fermentation usually 
results in a reduction of the total acidity of the wine. 

6) Then a process takes place to remove away the 
sediment formed during aging and clear the wine. It 
can be done in two ways: (1) fining, removing 
sediment and particles by biding them producing 
larger particles that precipitate out of the wine, or (2) 
filtering, passing the wine through a filter medium 
that captures particles larger than the medium’s 
holes. Some wines don’t pass under any of these 
processes to maintain the body, but they should be 
decanted before drinking.  

7) The following stage is bottling. Wine is poured into the 
bottle, a final dose of sulfite is added as a wine 
preserver, and the bottles are sealed with a cork or 
alternative wine closures as synthetic corks or 
screwcaps. 

8) The final steps are adding a capsule on the top, which 
is heated for a tight seal and attaching an adhesive 
label on the side of the bottle. 

9) The wine now is ready to be sold or stored. 
 
 

Figure 9: How red wine is made by Wine Folly (2013) 
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4.3 Current System of Quality Certification: D.O.P. and the D.O.C and D.O.C.G. subcategories 

This paragraph will cover the system that is adopted by Italy and later integrated into the European 

Union directive, to certify and guarantee the quality and the provenience of a specific type of wine.  

The protected denominations of origin, better known by the acronym D.O.P. and I.G.P., are trademarks 

of the legal protection of Denomination that is attributed by the E.U., with the E.C. regulation Nr.510 

of 2006. These denominations are credited to agri-food products with distinctive qualitative 

characteristics that depend entirely on the territory in which they were produced. The geographical 

environment includes both natural and human factors which, combined, make it possible to obtain an 

imitable product outside a specific production area.  

For a product to be D.O.P., the production and all the processes phases must take place in a defined 

geographical area. The producers who want to be recognized with the D.O.P. must follow strict 

production rules established in the production disciplinary and the compliance with these rules is 

guaranteed by a specific controlling body.  

On the other hand, the I.G.P. trademark differs from the most prestigious protected D.O.P., due to its 

nature being generally a more permissive certificate. To obtain a I.G.P. label, only the origin of the raw 

materials is defined by a specific geographical area (which is required by the individual disciplinary can 

be either of National or Communitarian origin or sometimes also extra-Communitarian), as it protects 

the recipes and some typical productive processes typical of the place but not necessarily the origin of 

the product in its entire complex, if not that of the final production. The I.G.P. label is primarily granted 

because the production of raw materials at the local or national level destined for this purpose may not 

be sufficient to meet the demand of the product globally. 

The two most essential subcategories in the D.O.P. are the D.O.C. (Denomination of Controlled Origin) 

and the D.O.C.G. (Denomination of Controlled and Guaranteed Origin).  

The D.O.C. represents a stricter denomination used to certify a more specific area of origin and bounded 

off the collection of grapes used for the production of the wine, while the D.O.C.G. for wines that 
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already have the D.O.C. and which in addition to having unique organoleptic qualities, have acquired a 

particular reputation. To this can be added the legal terms of: 

• Classico (wine produced in historically the oldest part of the protected territory), 

• Superiore (slightly higher alcohol content, higher quality),  

• Riserva (wine aged for a minimum time depending on the varietal). 

Each registered and protected Denomination corresponds to a “disciplinary” which is a law of the Italian 

State and to which the producers must adhere. The disciplinary defines the following characteristics for 

each wine certified by the Denomination: 

• The geographical production areas and the vines; 

• The type of grape cultivation land; 

• The yield of grapes in wine (to avoid excessive exploitation of the vine) 

• Production processes and aging methods; 

• The characteristic of the finished product (acidity, dry extract, minimum alcohol content, 

organoleptic characteristics); 

The producers who want to be granted the Denomination must allow their wines, before being put on 

the market, to be subjected in the production phase to preliminary chemical-physical analysis and an 

organoleptic examination that certifies compliance with the requirements of the specification. The 

results from this analysis and other documentation, such as delivery notes and information about all 

the movements of the wine, both internal and external, are evaluated from an institution called 

“Valoritalia”. This institution will assess the quality and provenience of the wine and then decide if it 

can be denominated with the certification. The failure to comply with the disciplinary requirements 

prevents the wine from being put on the market with the D.O.C. acronym.  
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4.3.1 Objectives and problematics 

The goal of these certifications is to safeguard the typicality of the products as well as the culture and 

tradition that gave rise to them, while at the same time trying to certify the quality of protected 

production.  

However, there have been some critics from the various association of producers among different 

regions in Italy, moved towards these kinds of certification. In a nutshell, these complain regarded the 

fact the denominations are failing to guarantee the superior quality of the wines in the most effective 

way.  

While in Italy D.O.C and D.OC.G. trademarks are regarded with high consideration from the industry 

professionals, the D.O.P denomination is not having the same effect on the foreign markets, mostly 

because of ignorance of consumers, the difficulty in a national marketing coordination to advertise and 

communicate effectively the superior quality of denominations, and the easiness in counterfeiting the 

mark on the bottles.  

There have been many examples, as we already outlined in the introduction paragraph, of 

counterfeiting bottles of Italian wines market with the D.O.P. trademark. Furthermore, Italian producer 

association is concerned chiefly with the I.G.P. denomination, being a more permissive trademark in 

order to meet global demand, lowers the quality and the image of the Made in Italy in the world. 

The denomination system is still a handy tool to distinguish and guarantee the superior quality of 

specific types of wine because the denomination is only given to wines that pass strict controls and 

quality checks from the institution Valoritalia.  

However, if Italian producers want to remain among the top of the world producers, they need to 

innovate and integrate existing types of solutions with new technologies. This process will, in turn, make 

it possible to show the superior value of the Made in Italy, and it will enable total transparency and the 

creation of a higher trust, particularly in the foreign market. 
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Hence, the blockchain integrated solution can be an effective way to reach these goals. If some 

conditions are met, the blockchain system will upgrade and work on top of the already existing system 

of certification guaranteeing more securely the integrity and quality of a product, while generating a 

higher trust in consumers’ minds. As already been proved both by the literature and from the 

researchers’ short questionnaire, this trust will influence the consumers’ purchasing behavior, thus 

contributing to the growth of the Made in Italy all over the world. 

4.4 Consumer behavior (paragraph on the short questionnaire and consumer answers) 

This section will illustrate the data of the conducted survey in the Nizza Monferrato cooperative winery 

shop and analysis of the obtained data from the survey to meet the aim of the research. 

4.4.1 Demographic factors: 

• Age groups 

The outcomes of the questionnaire survey focused that out of 117 people in total, 25 of people fell 

under the age groups of 21 – 30 years old which represents 21 % of respondents. 36 people were under 

the age groups of 30 – 45 years old which represents 31% of the total respondents. 38 respondents 

were in the age group of 45 – 60 years old which represents 33 % of total respondents participated in 

questionnaire survey and 18 people were in the age group of 60 years and above.  

There were no respondents in the group Under 21 years old. The outcomes of the commenced survey 

illustrate that most of the respondents are adults between 30 and 60 years old, with a significance 

participation however of the “young group” 21-30: 
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Figure 10: Age groups (Own figure production based on survey’s data) 

• Gender of respondents 

Among the 117 participants to the survey, 48 respondents were females which represents 41% of the 

total, and 69 participants were males which is referred to 59% of the participants. The distribution of 

gender participants is showed in below figure: 

  

Figure 11 & 12: Gender and Nationality of respondents (Own production based on survey’s data) 
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• Nationality of respondents 

As said before, the survey was conducted in Nizza Monferrato cooperative wine shop, and 117 

customers were participants over a 3-day period. The outcomes of the questionnaire showed that from 

a total of 117 participants of the survey, 99 of respondents were Italian customers which are 85% 

whereas 18 respondents were foreigners which are 15% of total participants. The period of the survey 

fell during high season for tourists, as it was conducted in July, which shows a small difference in 

nationality visiting the wine shop. 

4.4.2 Questions results 

The participants in this survey had to answer four questions regarding their wine consumption habits 

and propension to buy regarding traceability and transparency of the wine supply chain. The questions 

presented to the respondents were the following: 

1. How many bottles on a monthly average do you consume? 

2. Where do you usually buy wines? 

3. When you are buying wine, what are the main factors that influence you? 

4. Considering the buying choice between two bottles of wine. At the same price point and same 

perceived quality, do more information on the bottle about its supply chain increase your 

willingness to buy? 

5. Would you be willing to pay more for a bottle if it contains information that make the supply 

chain totally transparent and traceable? 

From the questions, we have asked the participants we will now present the most significant data we 

have discovered. It has emerged that among the people we have interviewed an average of 6 bottles 

per month, it is consumed. We can notice that average consumption is higher in the first group of age 

(21 to 30) and the 45 to 60 group (with an average of 7 and 6.2 bottles per month). 

Regarding the difference on the genre in consuming bottles we have found that women in the first 

group of age are consuming more wines (7.6), compared to men (6.4), while in the last two groups, 45 

to 60 and over 60, men consume on average more bottles. 
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It has been found that the majority of the participants prefer to buy wine in the wine shops (60%). 

Online shops are the second market preferred (18%), and Supermarkets or buying directly to the Winery 

has registered lower percentages, 7%, and 15% respectively. Online shops are not popular among the 

4th group of age, 60+, while they are used a lot by the 30 to 45 group. 

On the choice between different brands and grapes, the respondents stated that they trust more on 

average the suggestion of the wine shop owner/sommelier (36.7%) with no significant difference 

between a group of ages or genre. A strong correlation has been found between the participants who 

usually buy online wines and their trust in online reviews. Experts’ reviews (intended as a review from 

Michelin Guide and similar) is also valued as it is considered as the primary source by 18% of the people 

interviewed, especially in the 30 to 45 group. An analysis of the foreigner participants we have 

interviewed is complicated due to the low amounts of foreign participants, but we have found that they 

do trust as a primary source the wine shop-owner’s suggestions. 

Regarding the 4th question, 75 out of 117 respondents said that more information on wines could 

change their preference between two different wines. It has been found out, especially in the 

foreigners, that having more info on the supply chains of wines would result in a comparative advantage 

as it is perceived that the label is willing to be transparent and share all their data with the customers.  

In the last question, we can see a refreshing difference from the previous one: while consumers in our 

pool prefer to have more information on wines (4th question), in the 5th question the percentage of 

participants that are willing to pay a premium in order to obtain more information of wine is 52%. The 

difference in the percentage between the two questions shows that decisions on wines are also price-

driven. 

4.5 Wine producers’ interviews presentation 

The researchers have interviewed nine different wine producers. We have decided to mainly focus on 

wine producers from four regions in Northern Italy: Piemonte, Tuscany, Emilia Romagna and Trentino-

Alto Adige. These four areas are worldwide recognized as one of the tops areas for quality in Europe.  
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In 2018 Gambero Rosso’s guide, which is one of the most important Experts’ guides on Italian wine and 

which gives “3 glasses” as the highest score to wines (similar to the three-Michelin-stars), Piemonte 

was the first region for quantity of “3 glasses”, Tuscany placed 2nd and Trentino-Alto Adige sat in 4th 

place. Moreover, Piemonte, Toscana, and Trentino-Alto Adige are respectively the 2nd, third, and 

fourth regions in Italy for total wine exported (ISTAT 2018). In the 2019’s EU Regional Innovation 

Scoreboard, which measures various indicators of Innovation for 238 regions of 23 EU countries, 

Piemonte is 33rd for R&D expenditure in the business sector as a percentage of GDP, and all four regions 

are ranked as “Moderate +” innovators. 

Our target interviewees were wine producer experts who have a sufficient understanding of blockchain 

technology and can contextualize its use in the wine supply chain. The researchers interviewed senior 

wine experts who had in-depth domain knowledge in supply chain management with a sufficient 

understanding of IT. The wine producers were not necessarily blockchain experts, given the recent 

spread of the technology, but they did need to be able to understand its technological attributes and 

to discuss its potential use in supply chains. 

The table with a summary of the info regarding the interviews is attached in the appendix (2). We have 

covered wine producers of different organizational forms: private form and cooperatives, from 150 

thousand to 15 million bottles produced. We have investigated how is the distribution and supply chain 

organized, how is the quality of wines certified and if they are willing to invest in a blockchain to improve 

their data collection and their supply chain transparency. The following table will summarize the 

answers given in the semi-structured interviews. 
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Table 3: Qualitative table summarizing wine producers’ answers (Own production)  

The wine producers interviewed do not see counterfeiting as a main problem for their production of 

wines, and despite minor cases, they are not worried about this phenomenon. The methods through 

which they communicate their brand quality are mainly marketing and wine tastings, while some of 

them rely on the expertise of wine shop owners as interviewee 1 said:  

For a customer to understand the quality, the better way is that he needs to be taken by hand 

by a person, who can be a wine shop owner, sommelier or a wine tasting course, and then he 

needs to inform on specialized newspaper or social media also, independently if the consumer 

is in a mature or emergent market. The path is the same all over the world. Firstly, and most 

importantly is the tasting part of it. (Interviewee 1)1 

Regarding the transparency of the supply chain, the majority of producers stated that all data are 

recorded internally by employers and that their SC is transparent. Moreover, it is interesting to notice 

that the Piemonte area has an integrated system of meteorological stations that collect data specifically 

to certain areas and then share the data through an online system to wine producers. 

In regard to the application of blockchain technology, the main problems identified are resources and 

a perceived duplication of bureaucracy. Most of the participants do not want to risk resources in a 

technology that none of their competitors on the national territory has adopted.  

Duplication of bureaucracy for data that doesn’t serve our purposes. In Italy we have an absurd 

level of bureaucracy, we have more than eleven organs of control and furthermore the 

information from warehouse are being sent every day to the competent bodies, through the 

Italian SIAN system. This is already a heavy system, but serves the purposes of having a 

traceability of the entire supply chain from A to Z. (Interview 1) 

                                                             
1 Our interviews were conducted in Italian. All interview texts in English were translated by the authors.  
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According to them however, they do see the potential, especially abroad where a consumer could feel 

a higher sense of trust in a brand that communicates every step of the production chain and is willing 

to share data. 

4.6 Blockchain traceability schemes: SMEs implementation limits and advantages  
 

4.6.1 Implementation limits 

As we have outlined in the previous sections, the importance of a transparent and traceable supply 

chain has been recognized by the scientific literature. The advantages that such a system integrated 

with blockchain technology could bring have been made clear, but, primarily because of the 

characteristic of the industry under analysis, some implementation limits need to be highlighted.  

·      Brand consistency 

One issue that emerged from the interview is the fact that, particularly with high quality and reliable 

brands, producers want to maintain the traditional image of the bottles consistent with their brand. 

Hence, some producers do not want to add a descriptive label on the bottle or QR code to reach the 

information contained in the blockchain platform. This conflict is included in a broader struggle, very 

common in Italy, between the integration of new technologies in companies using very traditional 

methods and branding strategies. The primary issue lies in finding a balance when implementing the 

new technology, exploiting the advantages, while maintaining traditions and the brand to which 

consumers are attached. 

·      Full transparency awareness 

Another risk is represented by the fact that some producers are concerned with having a fully 

transparent supply chain. The wine industry, being a mature sector, is highly competitive, and while the 

blockchain will be able to secure a producers’ wine against counterfeiting, it would also increase the 

vulnerability of the company. Sensitive information, such as supply chain details, methods, intellectual 

properties, and wine-making secrets, could be exposed to competitors and other players. As an Expert 

from ANGELO GAJA wines said: 
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The wine sector is highly competitive, but thanks to our history and is one of the most famous 

Italian wine producers, we have done an extensive work innovating, and we are proud of having 

marked our presence in more than 90 countries in the world for many decades now, with a 

credible and trustable brand. Nonetheless, if we want to remain competitive, we need to 

continue leveraging the knowledge we have created through the decades. A problem that for 

us would be critical with the blockchain is the ability to convey the information that the 

customers are asking but at the same time protecting our knowledge and be sure that sensitive 

information that gives us a competitive advantage is not shared with competitors. (ANGELO 

GAJA interview, Appendix 5) 

To design a standard but customize the confidential blockchain system, meets the needs and 

specifications of any particular ERP system, and that can be access restricted requires a sizable amount 

of expertise and planning. However, also with this kind of platform, if consumers can access the 

information, also the competitors can. Thus, companies need to be aware of the consequences in 

making their supply chain transparent and traceable, giving the customers the information desired 

without compromising the ability of the company to stay competitive. 

·      Immutability drawbacks  

Another feature the wine producers have expressed concern about is the immutability of the blockchain 

protocol. Blockchain data stores are immutable, which means it is not possible to update an inaccurate 

record. This inevitably makes it more difficult for a bad actor to make changes after the fact, but it also 

makes it more challenging to address errors caused by manual data entry, broken IoT sensors or 

confusion from other parties using different terms to describe the same thing. 

As an Expert from Terre da Vino Cooperative told us:  

When working with certification and with external and internal checks, it is already tricky that 

all the data and information are displayed in the correct and compliant way at the end of the 
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day. Hence, the blockchain could potentially complicate the work massively if the producers do 

not put under strict scrutiny every move is made in whatever process. Just think about uploading 

delivery notes of some grapes, and then the manager realizes it is wrong: you are then in a 

situation when you cannot modify the data on the blockchain, and legal problems could come 

up with institutions like the Italian Fraud Repression Institute. (Terre da Vino Interview, 

Appendix 6) 

·      Information overload 

Another issue brought up from the interview process is characterized by the meaningfulness of the 

information contained in the blockchain. Some producers were concerned regarding the massive 

amount of information that the final consumer will receive. Average wine consumers do not have the 

tools to decipher some data, and thus, a new perceived risk of information overloading can emerge: 

customers may be unprepared to deal with an excessive volume of data.  

As Stefano Chiarlo said:  

Too much information can disorient the customers, especially abroad and in rising markets 

where the average customer can't discern basic information from others. The blockchain is just 

a container; if you put inside the wrong information, you will push away the customer…the 

system can be perfect, but the outcome is not the desired one. It is like a surgeon when it 

operates: the operation is performed in the best way, and it is technically perfect, but in the 

end, the patient is dead. (Michele Chiarlo Interview, Appendix 3) 

Alternatively, in the world of a Cooperative Expert:  

The risk is in giving too much information with which the customer does not know what to do, 

with the consequence of scaring away instead of attracting the customer. We need to give useful 

information, with which the client can understand what it is behind the bottle, the information 

he can decipher. (Terre da Vino Interview, Appendix 6) 
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The majority of wine producers that we have interviewed agreed with the fact that if a blockchain 

solution is built to enable transparency and traceability, it needs to contain meaningful data for the 

customers helping them in the purchasing process, without being a burden. 

4.7 The “Trust gap” and a DNV GL solution 
As outlined in this section, one of the most critical perceived problems of the blockchain employment 

is the ability of the firm to map all the process information digitally, combined with the risk losing 

efficiency integrating the technology in already existing traceability schemes. It is from the investigation 

of these problems that a drawback of the technology, or better, a weak spot in its implementation, has 

emerged. 

If anyone reads the paper from Satoshi Nakamoto, “Bitcoin: A Peer-to-Peer Electronic Cash System” 

(2008), he or she will understand that Blockchain technology acts as a perfect trust generator for 

different ecosystem ensuring the authenticity of data and rendering it trustable among stakeholders 

previously unknown to each other. He or she will also know that any attempt to manipulate products, 

existing data, or information within the distributed ledger is made impossible. 

So, theoretically, anyone can be entirely sure that all the information on the blockchain is trustable, 

immutable, and transparent. Nonetheless, there is still a weak spot that has been detected, and that 

needs to be analyzed. The weak spot emerges when the researchers tried to answer in these questions; 

what about the information, such as delivery notes and manually recorded data when they are being 

uploaded in the blockchain digital architecture? How can the final consumer be assured of the data 

authenticity before the data are being uploaded? 

When looking at Bitcoin, for example, the situation is entirely different. Bitcoin is born digital, and all 

the information cannot be altered because they are already on the blockchain. On the contrary, the 

data about wine bottles and the wine-making processes are factual information. The company must 

gather evidence from their supply chain of the processes and of the performance for the characteristics 

chosen, such as proof of actions by people and machines, documents such as certificates, and collecting 

or importing data from production systems (ERPs).  
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However, as it has been clear from our analysis of the Italian wine industry, the majority of companies 

are small and medium producers who do not even have sometimes an already integrated ERP system. 

Even the producers who built an ERP system, still register manually into spreadsheets much 

information, such as delivery notes, data from the vineyards, and the fermentation processes. 

Hence, the new trust gap, as the researchers called it, has emerged. As interviewed producers wisely 

noticed, the chain of trust created with the blockchain can be broken through this gap. From their point 

of view, it is understable why producers are skeptics of investing money and resources in the blockchain 

when it is still challenging to build a complete hermetic system. 

Nonetheless, new solutions are already emerging. At the time of writing in August 2019, a complete 

solution, even though still in the pilot phase, for wine producers is MyStory, from DNV GL 

(https://www.dnvgl.com/mystory/index.html). 

A global player in the assurance business, DNV GL group, has started a project called MyStory, in which 

they sell to the wine producers the opportunity to share with consumers the authentic product story, 

from quality to social, environmental or ethical integrity of a product, displaying verified facts stored 

on a blockchain platform.  

The solution used for MyStory is based on a public, decentralized, and distributed ledger provided by 

VeChain, a leading Blockchain-as-a-Service (SaaS) provider and DNV GL partner. Thanks to the 

blockchain developed by VeChain, DNV GL can not only provide the infrastructure, but its experts also 

collaborated with companies in the collection and verification of data, assuring the authenticity before 

uploading them on the blockchain. 

The researchers had the opportunity to interview Gabriele Manno, a leading manager of the MyStory 

project and Head of Blockchain Solutions at DNV GL Business Assurance. 

Mr. Manno explained to the researchers that DNV GL saw the opportunity to fill the gap and enter the 

blockchain revolution, combining their extensive experience in the assurance business. Mr. Manno 

continued saying,  
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MyStory is an off-the-shelf blockchain-based digital assurance solution for the food and 

beverage industry combining deep industry expertise, independent physical audits with data 

collection and verification services. The project has been developed to fill the information 

asymmetry in the wine supply chain to bring more information to the final consumers. With 

MyStory, we do not offer only assurance for the consumers, but also the stakeholders. 

Indeed, MyStory will provide insights into different characteristics and production processes behind the 

product, such as quality, authenticity, origin, ingredients, water and energy consumption and more, 

enabling consumers to make their conscious purchasing decision.  

DNV GL has started the partnership with VeChain, which is responsible for building the 

blockchain tech layer. The blockchain developed is an open but permissioned ecosystem that 

includes user management and connectivity options for IoT devices, and enables scalability, 

efficiency, and governance of the data. Wine producers will be able to communicate about their 

products by a narrative in which commitments and key product attributes are verified by DNV 

GL along the entire transformation process, while consumers, through a QR-code on the 

product, can dive into the aspects of interest on their smart device.  

MyStory can give to the wine producers not only the opportunity to utilize an open and permissioned 

blockchain system, developed by a leading blockchain provider exactly for the WSC purposes, but also 

have all the data point used for traceability purposes assured by an active world player with high 

reputation in the assurance industry.  

Gabriele Manno concluded saying that,  

Thanks to our efforts in trying to implement the solution, we have recognized before others that 

a new trust gap has emerged in the implementation of the technology. DNV GL arises to fill this 

gap and gives the assurance for the authenticity of the data, verifying activities, and information. 

Every data utilized in the process is being given digital identity. Then DNV GL performs checks 

and releases a digital assurance for all the data points verified. In this way, the process 
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eliminates every source of doubt, and final consumers can be sure that every information 

uploaded in the blockchain is authentic, trustworthy, and verified. (Manno, 2019) 

The MyStory project is probably the most successful model of blockchain implementation today. The 

reasons behind this can be found in the advantages that the solution sold by DNV GL gives to the wine 

producers. MyStory is not just a blockchain platform, but instead, it is a complete solution designed 

specifically for wine producers. Thanks to the partnership with VeChain, DNV GL can offer one of the 

best blockchain infrastructure on the market, many experts of the sector pointing at VeChain as the 

best blockchain developer on the market, and can provide a blockchain which interoperability, 

standardization, and prospects of development have no rivals. Furthermore, with DNV GL as a 

guarantor, the trust gap that we have introduced before is filled. Indeed, MyStory offers the possibility 

of a complete hermetic system to certify and convey the right information to the wine consumers. 
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5. Discussion  

This research set out to explore how blockchain technology may transform wine supply chains in 

order to resolve problems of traceability and trust between wine producers and consumers. We did 

so by exploring the answers to our RQ: Under which conditions could the blockchain technology be 

applied in the supply chain of wine to resolve the problems of traceability? 

Our literature review found that the implementation of a blockchain could solve the current 

problems of systems that are now used in supply chains to guarantee traceability. Via a qualitative 

analysis of 9 experts' interviews, we further identified some of the expected issues and gains from 

blockchain usage to include improvements to supply chain traceability, secure information sharing 

and the building of trust, answering to our RQ.  

Our quantitative analysis of the consumers’ behavior regarding a possible implementation of the 

blockchain confirmed our expectations in the consumers’ responses. However, it pointed out some 

conditions that should be met in order to achieve a fully competitive advantage accessible to 

different companies of different dimensions and turnovers. 

We first analysed SCM in general and then concentrated on the Wine Supply Chain and the Wine 

Value Chain. The concept of value chain has been studied since Porter (1985) and translated to the 

wine industry is the agglomerate of all process that during the wine supply chain bring a competitive 

advantage to the product. A supply chain and a value chain could be seen as two arrows in the 

opposite direction (Andrew, 1999), and the implementation of a suited blockchain will bring an 

additional value to the current wine value chain. 

The implementation of a blockchain would be important not only for big wine companies that are 

exporting and competing all over the world, but also for SMEs that through it could furthermore 

prove their wine quality. One of the problem that will be encountered in working with SMEs is the 

one highlighted by Halbrendt and Lepczyk (2013): the increasing competition for small and medium 

wine producers have boosted some vertical integration in the chain however, the majority of wine 

producers still want to maintain the control of their own processes.  
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One of the most important features of the Italian wine industry is that it is mainly constituted by 

SMEs. The problem lays on the fact that the literature has pointed out some difficulties in employ 

efficient traceability system in SMEs. Indeed, Gandino, Montrucchio, Rebaudengo, and Sanchez 

(2009) noticed that fully automated and efficient traceability systems are implemented only by large 

enterprises with tightly aligned supply chains. The main reasons are: (1) the amount of resources 

available, (2) the considerable use of data, and (3) strong communication technology.  

Oppositely, smaller enterprises just implement traceability when they need to meet regulatory body 

requirements for certification purposes or to meet the minimum conformity regarding the rules of 

exporting in other countries. These types of companies rarely implement traceability schemes for 

the sake of improving processes, differentiating from competition, or enhancing overall outputs.  

There are several factors that influence this behavior. Some of them can be found in the intrinsic 

nature of SMEs and others from what the researchers have discovered interviewing wine-making 

companies. Due to this familiar management style, which is present in most of SMEs in Italy, the 

spread of blockchain implementation might not be a fast process as our Interviewee 2 said: 

Most of the wine producers in Italy have a small-medium size, with limited resources like 

us, and thus I think that it will need time for producers to understand the possible 

potential of the technology and to take the risk of investing money, changing the way in 

which they do business from generation and being able to implemented this system to 

trace all the information. 

Another issue that has emerged from our analysis is that there is needed a high amount of resources 

and energies in communicating the information about these measures with clients, importers and 

final consumers. The final consumers need to be conscious of the technology and be able to access 

the information contained in the blockchain. The risk of losing information downstream along this 

process is significant and, according with the interviews, it is difficult to achieve a high incident of 

customers receiving the information in the right way, without having a high financial capital to invest 

in the operation. 
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When SMEs think of implementing the blockchain, a major issue that have emerged is the 

interoperability. The challenge is to have a blockchain platform that can connect to the various 

business application system of wine producers, such as enterprise resource planning (ERP), customer 

relationship management (CRM), or warehouse management system (WMS).  The producers 

highlighted the risk of duplicating the work in term of traceability: after having retrieved and 

collected data for the inspection institute, like Valoritalia, if the blockchain platform cannot perfectly 

integrate with their systems, they will have to do it again. 

Furthermore, for some producers the operation infrastructure they are using are often not 

technologically advanced, they do not even have an ERP application, thus there is the risk of 

increasing the amount of operations needed, duplicating the data and raising the overall 

bureaucracy. Reconciling transactions across the systems takes a lot of time and is prone to error, 

hence decreasing overall efficiency and increasing costs. As Stefano Chiarlo told us:  

In the Italian WSC we have more than eleven organs performing checks and moreover, 

the information from the warehouse are being sent every day to the competent bodies, 

through the Italian SIAN system. This is already a very heavy system, but serves the 

purposes of having a traceability of the entire supply chain from A to Z. Then there are 

all the chemical, physical and organoleptic analysis that are performed to obtain the DOP 

certification. Thus, with the blockchain platforms of today we have still the risk of 

duplicating the amount of work, resources and time need for the process. We already 

have an absurd level of bureaucracy in this country, and what we need is a system to 

make things easier not to complicate them. (Stefano Chiarlo Interview, Appendix 6) 

However, as SMEs are typically more entrepreneurial and flexible in nature, they have an advantage 

over larger enterprises with established hierarchies to experiment and innovate in their 

manufacturing operations (Galbraith et al., 2008).  This flexibility provides SMEs with an opportunity 

to minimize risk in the production process, control the supply chain for product recalls and 
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withdrawals, attain quality standards, fulfill legal requirements, and increase brand equity and 

customer reliability (ICIIS, 2009). 

Additionally, relative to Multinational Enterprises (MNEs), SME supply chains are usually less 

complex in nature, which can make information gathering and collaboration along the chain for the 

purpose of traceability much simpler. 

5.1 Blockchain as a value in the Wine Value Chain 

A whole new set of challenges will influence how WVC will be managed in the next years. As Ronan 

(2009) said, companies in today wine industry have to be more marketing-oriented focusing on the 

value chain approach and guarantee traceability and transparency will be the main challenge. The 

consumers are increasingly asking for more transparency (Regattieri et al., 2007) as recent and 

numerous episodes of fraud, counterfeiting and use of hazardous chemicals are nowadays 

happening in the agriculture business. 

That consideration also emerged from our interviews. In our market analysis, 64% of respondents 

answered that comparing two wines of the same perceived quality they would prefer to buy the one 

with more information, due to a perceived sense of trust and traceability. 

Through our interviews to wine producers, one issue that we thought was crucial in the willingness 

to invest in the blockchain technology, counterfeiting, resulted not to be a primary concern. Only 

few producers expressed interest in the implementation of blockchain to resolve this problem, while 

the majority of them stated that due to their dimension it is not one of their priority. This issue has 

been noted only for the counterfeiting of high price bottles, which are only a minor part of the 

revenues for the companies we interviewed.  

It has emerged from different studies (Costa et al., 2013), that traceability is becoming a crucial 

factor in the agriculture business and a major distinctive characteristic. The current systems that try 

to solve this trust gap between consumers and producers are alphanumeric codes, bar codes, RFID, 

and WSN. Each of these technologies has its strengths and weaknesses. However, they all have in 
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common one big issue: all data collected through the different systems are stored in a central 

database. This main issue is in contrast with every principle of authenticity since it cannot guarantee 

the prevention of data alteration. 

This problem of trust emerged both in our analysis and our interviews. Our interviewee 3, Terre da 

Vino cooperative, was concerned about the authenticity of data and the different regulamentation 

in different countries, stating that a supranational authority should be desirable. In our analysis, we 

have found that an actor that takes care of this issue already exists: DNV GL. DNV GL is a company 

that operates, in a pilot phase, to implement and assure the authenticity of a wine blockchain. As 

Gabriele Manno, leading manager of the project, said to us: 

DNV GL arises to fill this gap and gives the assurance for the authenticity of the data, 

verifying activities and information. Every data utilized in the process is being given a 

digital identity. Then DNV GL perform checks and releases a digital assurance for all the 

data point verified. 

This process eliminates every problem of trust gap between the final consumers and the company 

because every information uploaded in the blockchain is authentic, trustworthy, and verified.  

Although the benefits of traceability and perceived trust might be clear, producers are not sure 

about the short-term effects on their revenues and about the cost to implement a blockchain. From 

our research with DNV GL it has emerged that a suited blockchain needs an investment between 10 

and 40 thousand euro. Our interviewee number 2, Elisa Musso, summed up the concerns about 

many small-medium wine companies: 

With our size and limited resources, we need to invest in new machinery or 

improvements that can bring an assured return. What it means is that probably we will 

wait and see if this technology and its implementation brings real benefit and value to 

the organization. We need to be sure about it before to invest time and resources, 
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because the advantage it is not immediate and neither sure. Probably in the future we 

will arrive there. 

Furthermore, we have found that the investment cost is higher if the automatization level of the 

company is low because to implement an efficient blockchain ecosystem, a minimum technological 

level is necessary. As already outlined, the majority of companies involved in winemaking are small-

medium companies, and they still have a significant amount of manual operations in their processes. 

Hence, investing in the blockchain means also creating a more automated infrastructure which 

consequently implies a rethinking of the processes that stretch along with the company, and of the 

company itself.  

Investing this amount of resources and time in new disruptive technology and being one of the first 

movers always bring some concerns. The majority of wine producers we have interviewed are worried 

about what Rhee (2006) described as the “first-mover disadvantage”, where he stated that later 

entrants are in a better position because they can learn from first-movers’ mistakes. 

A possible solution to these budget constraints could be the intervention of Italian institutions and the 

EU that aim to protect local products, and Italianness as well. Institutions like Valoritalia, the body who 

grant the D.O.C. and D.O.C.G. Denomination, collect many information regarding the WSC and they are 

aware of the main problematics wine producers face. 

The EU has always been focused on protecting local producers, improving food traceability and fighting 

counterfeiting and since 1990 has been proactive in food laws to guarantee a more trustworthy supply 

chain (Arienzo et al., 2008). As we have seen before blockchain could represent a new way to guarantee 

food traceability, and investing in it, as an authority that also guarantee the authenticity of data, would 

valorize more local products and their export inside and outside the EU. 

A collaboration between institution like Valoritalia and the EU could be beneficial in targeting specific 

region which have poor technological infrastructures. A program of incentives could be created for the 

automatization of winemaking processes increasing the technological level of Italian wine producers, 
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preparing them for new technologies such as the blockchain and boosting their competitiveness 

abroad. 

Understanding the social construction of sensemaking should ultimately help IT, service providers, to 

design future blockchain systems more suitable for supply chains if they take the issues we have 

identified into consideration. 
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6. Conclusion 

The scope of our research was to explore how blockchain technology could transform wine supply 

chains to resolve problems of traceability. We approached the research with a combination of methods: 

the grounded process and the explanation building. We started the research with an inductive 

approach. With the grounded process, we reviewed the existing literature on supply chain management 

and blockchain. Moreover, we collected data to analyse and provide an overview of the wine industry 

in general and its supply chain, with a focus on the Italian market. 

Our research offers valuable insights, both from the wine producers’ and consumers’ points of view, 

studying in deep what are the problematics in the wine supply chain of different regions of Italy. 

Through an empirical study using nine interviews with subject matter experts and a consumer 

quantitative analysis, we studied in deep how wine supply chain works in Italy and what are the issues 

and the concerns in the implementation of blockchain as well as the perceived benefits and the future 

challenges to its diffusion. 

We found out that a blockchain implementation would be well perceived by the majority of consumers, 

which value a lot the transparency and traceability of data when they face a decision-making process. 

On the producers’ side, the main concerns regard the short-term benefits in relation to the investment 

and the duplication of bureaucracy. To solve this issue a collaboration between EU, wine institutions, 

like Valoritalia, and companies that are already operating in the wine blockchain sector, could benefit 

Europe’s and Italian regions that need investments in IT infrastructure and guarantee transparency of 

local goods and wines. 

In conclusion, the implementation of blockchain in the wine supply chain, and in particular in the Italian 

wine supply chain, would improve transparency and traceability, with a consequent boost in the overall 

efficiency of wine companies and their production. Moreover, it would provide a more worldwide 

acknowledged proof of wine’s Italianness, which will contribute to contrast the problems of 

counterfeiting. 
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6.1 Research limitations 

This study analyzes the conditions under which the blockchain system could be implemented in the 

Italian wine supply chain, by looking primarily at the producers’ point of view but also the final 

consumers’ perspective. The insights from this research are therefore limited to how the blockchain 

technology is perceived from the wine producers, which significant problems could be faced in its 

implementation and the advantages that it can bring in terms of traceability and transparency. Due to 

the blockchain being an innovative technology, still in a development phase, and the minimal number 

of cases and studies regarding its implementation in the WSC, there are some limitations in this study. 

The most important limitation of the research regards the missing case study of the Placido-Volpone, 

EY, and EzLab wine blockchain implementation. Placido-Volpone wine producer from Puglia, a southern 

region in Italy, is the only one in the world that has implemented a blockchain-based system for wine 

traceability and supply chain transparency, certifying a bottle of white wine, the Falanghina D.O.P. The 

reason why the producer is a forerunner in the market is because one of its owners, Gerardo Volpone, 

is a Digital Innovation Manager at EY. Thanks to a partnership between EY and EzLab, an Italian 

blockchain environment developer, the Wine Blockchain was born using a smart contract build on top 

of the Ethereum Blockchain. Unfortunately, both the wine producer and the startup involved in this 

project were unwilling to share any financial or operational data, hence this study could not analyze the 

actual increased efficiency and effectiveness on fighting counterfeiting with primary data. 

Nonetheless, also with the information from this project, the research would be limited by the fact that 

only future researches will be able to show the effectiveness of this technology in fighting counterfeiting 

and the response from consumers in the long period in the wine industry. 

Another limitation may well be deriving from the small number of interviews carried out and the fact 

that they do not represent a statistical sample. However, the researchers interviewed a wide range of 

companies, from small top-end producers with 150.000 annual bottles to large cooperative with more 

than 15.000.000 bottles produced each year. The study also captured all the most well-known Italian 



100 
 

wine varietals abroad, as the figure below shows. These varietals are the most appropriate for this kind 

of research because they are the ones more subject to counterfeiting. 

 
 

 

 

 

 

 

 

Figure 12: Country of association for some wine varietals (Flint et al., 2016) 

Furthermore, the questions asked during the interviews were exact in order to understand the 

underlying reasons and attitudes towards the studied phenomena from the perspective of each wine 

producer.  

The study shows a limited emphasis on the technological part of the blockchain and limited analysis of 

the practicalities involved in integrating an already established system with the technology. As today, 

we still do not know for sure if the blockchain can process the same number of transactions as current 

ERP systems do. The scalability of the technology is still under analysis, and there are plenty of efforts 

underway to prove blockchain’s capabilities, including the MyStory project from DNV GL. Only when 

the technology will reach a more mature state, the adoption will increase, and the network effect 

multiply, more in-depth analysis would be possible. 

Nevertheless, this research is only the first step in a new direction of the role of the blockchain in supply 

chain management, and the primary purpose of this study – under which conditions could the 

blockchain technology be applied in the supply chain of wine to resolve the problems of traceability – 

was successfully fulfilled. 
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6.2 Future research 

As this research aims to contribute to expanding the theory of relatively new supply chain concepts and 

problematics, while dealing with the exploration of the conditions and possibilities of the 

implementation of new technology in the WSC, the area for future research is far-reaching. Indeed, the 

blockchain as a technology has not reached the state-of-the-art yet. However, as industry reports are 

forecasting, probably better, cheaper, and enhanced blockchain systems will be presented soon, 

opening roads for further researches. More specifically, the researchers have identified some key areas 

that are developing very rapidly and opening significant opportunities: 

• The emergence of Blockchain-as-a-Service (BaaS), with companies, such as DNV GL, IBM, and 

Linux, developing architecture, frameworks, and platforms of blockchain networks. 

• The enhancements in blockchain interoperability between enterprise platforms like database, 

ERP system, or other transactional system and the blockchains. 

• The developments of standards and the creation of a conventional technology required to 

improve the interoperability between blockchains to interact and share solutions and 

transactions. 

Hence, this thesis represents just one of the first steps in an investigation towards the analysis of the 

blockchain implementation in the WSC. Nonetheless, through the research process, the researchers 

were able to address some necessary critical conditions and weak spots in the implementation of the 

technology. Thus, the researchers believe the scientific research needs to focus on: 

• Analyzing the effect on the income of wine producers that have employed a blockchain system 

in their supply chain. 

• Investigating the short-medium term effect of the blockchain system’s ability to address the 

problem of counterfeiting.  

• Studying more in-depth the relationship between a more transparent and traceable WSC and 

the consumers’ purchasing behaviors.  
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• Assessing the efficiency change when the blockchain is incorporated in existing enterprise 

platforms, such as the ERP system, and examining interoperability issues connected in the 

integration process. 
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Appendices 
Appendix 1 – Wine Consumers Interview Guide 

This short questionnaire has been developed to address the wine consumers’ point of view and 

willingness to buy, regarding the traceability and transparency of the wine supply chain. The data 

collected were used to confirm and reinforce our main findings and increase the validity of our research.  

 

Question 1 à Would you be willing to pay more for a bottle if contains information that make 

the supply chain totally transparent and traceable? How many bottles on a monthly average 

do you consume? 

Question 2 à Where do you usually buy wines? 

Question 3 à When you are buying wine bottles, what are the main factors that influence 

you? 

Question 4 à Considering the buying choice between two bottles of wine. At the same price 

point and same perceived quality, do more information on the bottle about its supply chain 

increase your willingness to buy? 

Question 5 à Would you be willing to pay more for a bottle if it contains information that 

make the supply chain totally transparent and traceable? 

 

 

Appendix 2 – Wine Producers Interview Guide 
The interview guide has been the main backbone structure of all the wine producers’ interviews. The 
first 2 part are the same for all the interviews and are structured to collect analytical information on 
the different wine producers. The data collected were used to make graphs, available at the end of the 
Appendices. Part 3-4-5 has been slightly modified from interview to interview to address differences 
among the wine producers. 
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1. Information regarding the wine company 

 
 

• Number of bottles produced over the year 
• Number of hectares for production 
• Organizational form (private company, cooperative, part of an association) 
• Number of specific wine grapes variety 
• Territory of production 

 
 

2. Information regarding the distribution 
 
 

• Distribution channel of the company (private agents, foreign sales office/subsidiary, 
distributors etc.) 

• End customer of the company abroad (big reseller, supermarket etc.) 
• Contact with big distributor? (Like Eataly that can guarantee the quality of a wine) 
• Percentage of the foreign sales on total sales? 

 
 

 
3. Information regarding the quality certification 

 
 

• What is your perception of the problem of counterfeiting? 
• Company involvement in cases of counterfeiting? If yes à Which methods your 

company has developed to fight this problem? 
• Through which methods you certify the quality of your wine abroad? 
• How much it is difficult to demonstrate the superior quality of your Italian wine 

compared to competitors in foreign market? 
• How a consumer can understand the quality of your wine? 

 
 

 
4. Information regarding the supply chain  

 
 

• Which systems do you use to track and collect data regarding the supply chain? (from 
the vineyard to the bottling process) 
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• How much it is important your supply chain transparency?  
• How important is for you and for your foreign sales having a competitive advantage of 

a transparent and traceable supply chain for the end consumer? 
 
 

 
5. Information regarding the blockchain technology 

 
 

• How likely would you be among the first mover to invest in this technology? Or would 
you invest only when the technology would be already widespread applied? 

• How much are you willing to invest for a competitive advantage brought by the 
implementation of the blockchain technology? 

• Which are the most important problems in the implementation of this technology in 
the Italian wine industry? 

• Do you think this technology would help your company to grow? 
• Do you think this technology would help the Made in Italy to grow and increase the 

positive perception of Italian wines abroad? 
 

 

 

Appendix 3 – Interview with Stefano Chiarlo, MICHELE CHIARLO 
 
 
 

• What is your perception of the problem of counterfeiting? 
 
Low awareness of the problem. In the sense that we don’t think that there is such a huge problem of 
counterfeiting, because as with our denomination we are a part of the DOP denomination consortium, 
if we find a bottle in Argentina that says Barbera d’Asti or Barolo we block it, denounce it and make 
them to stop the production of it. For us the problem of imitation and counterfeiting is low, on the 
other hand there is the problem of Italian sounding, doing the parmesan instead of the “Parmigiano”, 
but this technology can’t solve this problem because there is no violation of law in doing in it and 
unfortunately, they can do it.  
 

• Company involvement in cases of counterfeiting? 
 

Never had a case of counterfeiting on their wines. 

• Through which methods you certify the quality of your wine abroad? 
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Through the Italian system of certification DOP and other types of certification, like VIVA, to certificate 
the sustainability of their wines. 
 

• How much it is difficult to demonstrate the superior quality of your Italian wine compared to 
competitors in foreign market? 

 
We need to distinguish between mature and emergent market. On mature market, like US, there is a 
very good knowledge of the wines, sometimes even a superior knowledge compared to the Italian 
market on the quality and the denomination. On the emergent market, China Russia ecc, there is low 
awareness of denomination and quality. In their experience to educate a market about denomination 
and wines, there is the need of a process of around at least 10 years of education of the customers 
through trade and sales force customer education.  Especially China, being a continent of its own and 
without having the perception of the Italian wines as quality wines, there is a lot of work to do and to 
educate about. Other emergent market, like Vietnam, new market but more dynamic, it’s more open 
and responsive to the Italian wines. 
 

• How a consumer can understand the quality of your wine? 
 
For a customer to understand the quality, the better way is that he needs to be taken by hand by a 
person, who can be an enotecario, sommelier or a wine tasting course, and then he needs to inform on 
specialized newspaper or social media also, independently if the consumer is in a mature or emergent 
market. The path is the same all over the world. Firstly, and most importantly is the tasting part of it. 
Also, in a first step, the grade in the international wine newspaper could be really useful to absorb 
knowledge about different wines when the first level of knowledge needed to differentiate between a 
high and low qualities wine is missing.  
 

• Which systems do you use to track and collect data regarding the supply chain? (from the 
vineyard to the bottling process) 

 
We are part of a network of certified meteorological stations with high precision sensors, equipped 
with the following sensors: temperature, humidity, precipitation, wind intensity and direction, and 
barometric pressure sensor, in compliance with the main European and international standards. We 
have a staff of people, including an agronomist and myself, analyzing these data on the vines. On most 
of our vineyards we are VIVA certified. VIVA is a label of the Ministry of the Environment which was 
created with the aim of measuring and improving the sustainability performance of the vine-wine 
supply chain. The company that wishes to undertake the path for obtaining the label must: enter into 
a voluntary agreement with the Ministry, inserting a brief description of the company and the products 
with which it wishes to participate; will have to perform the analyzes on the four indicators (air, water, 
land and vineyard) in accordance with the technical specifications; have the results obtained by an 
independent third party verified and, following the positive outcome, by sending the verification 
certificate, the ministry will issue the V.I.V.A.. 
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• How much is your supply chain transparent and how much you think is important supply chain 

transparency? How important is for you and for your foreign sales having a competitive 
advantage of a transparent and traceable supply chain for the end consumer? 

 
Honestly, not so much. Because the work that has been done during the years in branding and in the 
credibility, we have created with our customers is more important than being completely transparent. 
However, we believe that is important to broadcast what we are doing, not only in the vineyards but 
also in all our supply chain, and that’s way we are trying to certificate all our products with the VIVA 
sustainability certification. Having said so, we already are certified with the Italian DOP system of 
denomination and there are more than 11 organs that controls our standards from when the bunch of 
grapes are taken, how much they stay in wooden barrels and so on. Then, for example recently we were 
required to do other three certifications that really were not useful for us because these types of 
certifications are more needed in companies which are selling to the big distributors. In fact, in the big 
distribution the interesting in branding is low and instead they need to be sure that everything that 
they are selling with the same name need to be the same, traceable and at the same level of quality.  
 

• How much are you willing to invest for a competitive advantage brought by the 
implementation of the blockchain technology? 

 
I will answer with this question. Who is that establish the competitive advantage? Who is sure that 
there is a competitive advantage? That the blockchain will become a competitive advantage for 
producers like us, needs to be established yet. We already tried to use a QR code and with the 
certification VIVA we are saying to the customer what they are needing to know. The risk is in giving 
too many information with which the customers doesn’t know what to do. We need to give useful 
information, with which the client can understand what it is behind the bottle, but information that he 
can decipher.  
 

• How likely would you be among the first mover to invest in this technology? Or would you 
invest only when the technology would be already widespread applied? 

 
• Which are the most important problems in the implementation of this technology in your 

company? 
 

Duplication of bureaucracy for data that doesn’t serve our purposes. In Italy we have an absurd level of 
bureaucracy, we have more than eleven organs of control and furthermore the information from 
warehouse are being sent every day to the competent bodies, through the Italian SIAN system. This is 
already a heavy system, but serves the purposes of having a traceability of the entire supply chain from 
A to Z. Then there are all the chemical, physical and organoleptic analysis that are performed to obtain 
the DOP certification. 
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As I said, especially in the big distribution it can serve the purpose, they can have less responsibility, 
less concern having everything being traced and more efficiency across bid production.  
 
What blockchain can serve is the fact that can tell the history of a wine in a cultural and emotional way, 
not to duplicate the bureaucracy and give information that are not useful for our canal. What can be 
useful is to transmit the philosophy, the strengths of the wines for which the wine is of excellent quality. 
However, it is difficult just with the traceability to transmit some operations and characteristics that 
are difficult to translate just with traceability. There are so many operations, like dividing a bunch in the 
growing season, or taking particular care of a vineyard of more than 70 years old, deciding from the 
weather day by day what is better to do, tasting the wine at that moment and the decision that followed 
it, all of it are not possible to be written and traced.  
 

• Do you think this technology would help your company to grow? Do you think this 
technology would help the Made in Italy to grow and increase the positive perception of 
Italian wines abroad? 

 
I hope so, if it will be absorbed in the right way by the customer. I believe so, especially where are some 
really important values, because being an almost non-hackerable technology, if the wines have a really 
high price it will be a perfect system. I also think it will be really useful in the big distribution, as I said 
before. 
 
However, it always depends on what data producers put inside it. Because the system itself it just a 
container, then if you put inside information that the customer can’t decipher and push away the 
customer. Too much data can confound the customers, especially abroad and in emergent market the 
customer doesn’t have the ability to discern fundamental information from others. The system can be 
perfect but the outcome it is not the one we desired. It’s like a surgeon that performs an operation: the 
operation is performed in the best way and it is technically perfect, but at the end the patient dies.  
 
What I think we need blockchain to be, is a tool that can convey information that make that particular 
wine special and to certificate that kind of certification. A lot of producers today that say that are 
producing bio wines and so on, they are not trustful and most of the times they just say that and then 
they are discovered to be not trustable. Thus, this type of blockchain can be a real value.  
 
 
 

Appendix 4 – Interview with Elisa Musso, CONTRATTO  
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• What is your perception of the problem of counterfeiting? Company involvement in cases of 
counterfeiting? 

 
In the last six years we haven’t registered any case of counterfeiting, however in the past we 
experienced some counterfeiting issues. Some bottles have been trafugated from the trash to be 
reutilized to sell counterfeited wine. Also, we have stopped to distribute capsules and corks to the 
collectors because it seems that they have been utilized to produce counterfeited bottles. Mainly in 
Asia, our trademark has been used to certify the quality of some bottles from a distributor who hadn’t 
the right to use our trademark.  
 

• Through which methods you certify the quality of your wine abroad? 
 
Italian system of certification DOP, every varieties we produced is in the denomination.  
 

• How much it is difficult to demonstrate the superior quality of your Italian wine compared to 
competitors in foreign market? How a consumer can understand the quality of your wine? 

 

The approach is different when you are talking about the final consumer or the distributor or sommelier 
that writes the wine list for a restaurant.  

For our experience, and especially in the US market, the final customer doesn’t understand a lot the 
DOP denomination, they are confused on the different types of vines and wines, some people asked 
me if Barbera was a wine denomination or a place, but they pay a lot of attention to the grades that 
wines can receive from specialized newspapers. For example, if one or our wine get 90 or more in some 
important ranking, the customer is reassured of its quality than of a label.  

On the other hand, the distributor or the people in the restaurant business have more in deep 
knowledge of the label and denomination in general. Furthermore, they believe that it is easier to sell 
a wine that has been certified from an institution. However, there is still a gap between the two worlds 
and the certifications don’t work as they should work. 

What we like to do is to educate our clients and to organize dinner and tasting with them, where you 
have the possibility to speak with them and to make them taste products while explaining the history 
of the wines and the work behind it. However, it is a long work and time-resources consuming and you 
need many years to educate a new market. 

 
• Which systems do you use to track and collect data regarding the supply chain? (from the 

vineyard to the bottling process) 
• How much is your supply chain transparent and how much you think is important supply chain 

transparency? How important is for you and for your foreign sales having a competitive 
advantage of a transparent and traceable supply chain for the end consumer? 
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All of our wines are biological, and so we are part of a network of certified meteorological stations that 
help us to understand the situation in real time each day. Being a bio-wine producer, we don’t use any 
chemical products in the vineyards, expect from sulfur, and so these data help us to monitor the 
situation in order to be able to cope with different weather and have a good harvesting season.  
 
Our supply chain is really transparent, also and mainly because we produce just biological wines. 
Furthermore, all our production facilities are open to visit to the public. It is not a guarantee but 
however we have daily visitors, both during the harvesting season and the bottling season. For example, 
we also show the yeasts that we produced ourselves for the fermentation and during the harvesting 
season we bring our clients to see the wine press and to taste the grapes that arrived form the vineyard.  
 
Because when you are producing quality products, the more you are able to transmit the work of the 
people and the value of the process behind the bottle the better it is. At the end, also without training 
we are all able to distinguish between a high quality and a low qualities wine, but it is important for us 
to communicate and make people understand our level of quality. We are striving to communicate 
more with our clients and to have a transparent supply chain for us it is really important and a 
competitive advantage because  
 

• How much would you invest for a competitive advantage brought by the implementation of 
the blockchain technology? 

 
Being you the first to having introduced this technology, it seems that it is a really interesting tool. 
Probably if its use could be widespread, could be the real answer to counterfeiting issues because there 
will be no more room for counterfeiting. However, I think that it means a lot of energy and resources 
from a company of this dimension and thus a project of this size means somebody in the company that 
just do that. Because the meteorological stations do the work but then we need to put down and show 
what we do, because especially in the wine industry the game is played with people and in the vineyards 
and sometimes it is not easy to put down into data all the work that it is behind.  
 
Perhaps, what I think is that this technology is more appropriate for bigger companies than us. 
However, it is also true that sometimes when the dimensions are growing then the drivers for 
transparency tend to the other directions and the companies that have resources and money to invest 
in this kind of technology, they don’t do that.  
 

• How likely would you be among the first mover to invest in this technology? Or would you 
invest only when the technology would be already widespread applied? 

 
With our size and limited resources, we need to invest in new machinery or improvements that can 
bring an assured return. What it means is that probably we will wait and see if this technology and its 
implementation brings real benefit and value to the organization. We need to be sure about it before 
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to invest time and resources, because the advantage it is not immediate and neither sure. Probably in 
the future we will arrive there. 
 
In the last years the awareness and the knowledge about food and wine and what we introduce in our 
bodies, has been increased exponentially. If we think what we ate and drink in the 80’s, now they 
probably don’t have much future. Thus, with this awareness there is the necessity to retrieve 
information. As the label in the last ten years are getting longer and more information are shared, the 
technology will help to consolidate more this trend. 
 

• Which are the most important problems in the implementation of this technology in your 
company? 

 
First of all, the resources but then there are no other problems that comes to my mind. As a matter of 
fact, I can see only benefit from being transparent and show what we are doing here and as I said before 
this is our battle. 
 

• Do you think this technology would help your company to grow? Do you think this 
technology would help the Made in Italy to grow and increase the positive perception of 
Italian wines abroad? 

 
 
Very probably yes. As you said the technology it’s still at an early stage and the competitive advantages 
that can bring are still not quantifiable and sure, but however it is really an interesting technology that, 
if developed and implemented in the right way, could convey the message of quality and tradition and 
definitely help increase the perception of Italian wines abroad. Nonetheless, most of the wine 
producers in Italy have a small-medium size, with limited resources like us, and thus I think that it will 
need time for producers to understand the possible potential of the technology and to take the risk of 
investing money, changing the way in which they do business from generation and being able to 
implemented this system to trace all the information.  
 
 
 
Appendix 5 – Interview with ANGELO GAJA  
 
 
 
 

• Perception of the problem of counterfeiting? Company involvement in cases of 
counterfeiting? 

 
No, for now we have never had any major problem on this field, just some minor cases fortunately. 
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• Through which methods you certify the quality of your wine abroad? 
 
We utilize the Italian DOP system of denomination, both in Piedmont and in Tuscany. We don’t have 
any other methods of certifications apart from that. We are lucky that we work with famous 
denomination, like Barolo, Barbaresco, Brunello di Montalcino, thus in a way it’s easier for the clients 
to approach these wines and the knowledge about these famous wines is high thanks to the work that 
has been done in the past to create a demand on the market for these wines. 
 

• How much it is difficult to demonstrate the superior quality of your Italian wine compared to 
competitors in foreign market? How a consumer can understand the quality of your wine? 

 
Thanks to our history and being one of the most famous Italian wine producers, we have started very 
early in educate the market and we have marked our presence in more than 90 countries in the world 
for many decades now, thus we were able to build a credible and trustable image of GAJA wines abroad.  
Combining our brand and image with the Italian certification has created a credibility or our 
organization and today we are able to sell our wine worldwide maintaining our quality and work to 
continue strengthening our brand and our production. 
 

• Which systems do you use to track and collect data regarding the supply chain? (from the 
vineyard to the bottling process) 

 
We are using the meteorological station from which we can retrieve information about the climate daily 
and then in the phase of bottling and production we take all the information from the machines and 
storage these kind of information in our system to be controlled and certified from the institutional 
bodies. Then there is the retrieving of information from the vineyard that is made manually thanks to 
the experience of the organization and the experienced people that are working in our company.  
 

• How much is your supply chain transparent and how much you think is important supply chain 
transparency? How important is for you and for your foreign sales having a competitive 
advantage of a transparent and traceable supply chain for the end consumer? 

 
For us being able to track and trace our products is really important. Every bottle that goes out from 
the company it’s traceable and we know to which clients is being sold. These can be useful for problem 
of parallel market, because when distributors sell it in a market that is out from their competence, and 
we find that the price is below the normal price of our bottle we can buy the bottle and from the 
information on the label we are able to track back the distributor and then take the appropriate counter 
measures. 
For us the traceability is more important internally than regarded to the consumers. Because with the 
shared information in the barcode/QR code there is a huge amount of work in informing all the forward 
supply chain of this modification, and the risk is that the info reaches just a tiny percentage of the final 
consumers investing high resources to deliver the info to few people. So, the traceability is more useful 
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to us because in case on any doubt regarding bottle, we are able to trace every bottle that went out 
from our warehouse and tackle the problem. 
 

• How much would you invest for a competitive advantage brought by the implementation of 
the blockchain technology? 

 
We have already been in contact with DNVGL and with this type of system, but for now we are not 
interested so much in this type of solution. We are concentrating more on finding a solution in which 
we modify the bottle itself, making it more difficult to be counterfeit. Instead of adding a barcode or 
QR code, we want to make something physically in the glass of the bottle that make it difficult to 
replicate or imitate. 
All our bottle in the territory of Barbaresco are all bottle that at the top they have the GAJA arm, so it 
is very difficult to imitate or replicate, so it is a strong deterrent. On the other bottle we are searching 
for solution more integrated in the bottle.  
 

• How likely would you be among the first mover to invest in this technology? Or would you 
invest only when the technology would be already widespread applied? 

 
 

• Which are the most important problems in the implementation of this technology in your 
company? 

 
Regarding the blockchain we have an idea of what it is. In the last years we are preparing for taking 
measures to fight back the counterfeiting problem and we have evaluated different options involving 
options in which there are some tools that can be put under the label or under the cork, so incorporating 
the tool in the bottle, or using a barcode by which you can scan it and understand from where the bottle 
is coming and the information regarding that specific bottle. However, we don’t think that such 
measures are really effective, because at the end they can be counterfeited. Another problem is the 
amount of resources and energies in sharing the information about these measures with clients, 
importers and final consumers. The incidence is not high, because sometimes just the 20% of the 
customers receive the final information in the right way, thus it is not worth to use so much resources 
for such a non-effective method. We are still searching and evaluating for some better methods to fight 
counterfeiting, but the thing is that we don’t want to put some more labels on the bottle to explain the 
new methods because we want to maintain the tradition, the branding and the image of our bottles 
intact in order to be consistent with the GAJA brand. It is also then a question of packaging and 
architecture of the production line. 
 

• Do you think this technology would help your company to grow? Do you think this 
technology would help the Made in Italy to grow and increase the positive perception of 
Italian wines abroad? 
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It is an interesting technology, but we think that as now is not the best or the definitive system for 
tackle the problem of counterfeiting.  
 
Appendix 6 – Interview with TERRE DA VINO (Cooperative) 
 
 

• What is your perception of the problem of counterfeiting? Company involvement in cases of 
counterfeiting? 

 
In the past we had some cases, but fortunately in the last years we haven’t had cases. Or at least we 
haven’t found out about any case, because of course there are cases but then it is not easy to discover 
about it.  
 

• Through which methods you certify the quality of your wine abroad? How much it is difficult 
to demonstrate the superior quality of your Italian wine compared to competitors in foreign 
market? How a consumer can understand the quality of your wine? 

 
First of all, as today very few people are not making quality wines in our area. The standard has risen 
so much, and the regulation are very tight for the denomination thus almost everybody makes quality 
wines. Then what differentiate the producers is how you manage to sell your wines how do you tell 
your story and which perception of your reality you give to the customers. Regarding the certification 
of course we certify our wines with the classic DOP Italian system of denomination and other special 
recognition like “Tre Bicchieri”. We use a lot the DOC and DOCG system and in fact none of our wines 
are outside the spectrum of these certification. From our point of view, obtaining and maintaining these 
certifications is a strength for our organization. Abroad, we sell a lot in the big distribution and we use 
the BRC and IFS certification, but that because that’s are requested from the bid distribution, and so 
you are obliged to do anyway if you want to sell abroad.  
 

• Which systems do you use to track and collect data regarding the supply chain? (from the 
vineyard to the bottling process) 

 
At the vineyard level, there are meteorological station that cover all our suppliers. Being a level 2 
cooperative means that we have a lot of different suppliers and so, a lot of times we are in the hand 
and we trust our suppliers. Then of course we have our agronomist to control the quality of the grapes 
that we obtain. 
 
However, there is a trusted and long-term relationship with our suppliers, also because our cooperative 
is a listed company and the stakeholders of our company are the growers that supply the grapes itself, 
thus it is also in their interest to supply quality grapes. If then our company has problem with quality or 
something like that, it is against their interest because we will lose money and consequently, they will 
lose money. I can describe our company as an investment from their part, so this is a point in favor of 
the traceability from a qualitative point of view.  
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Regarding the actual traceability of the grapes we receive from the different growers, we make isotopic 
analysis that give us the certainty and security that that particular grapes are coming from that 
particular vineyard. With these analysis of our internal lab as the last step, we are sure that what we 
produced is a qualitative and secure product.  
 

• How much is your supply chain transparent and how much you think is important supply chain 
transparency? How important is for you and for your foreign sales having a competitive 
advantage of a transparent and traceable supply chain for the end consumer? 

 
It is important of course. Our supply chain is already traced because if you want to obtain a certification 
from an institution like “Valoritalia”, that gives the DOP and IGP certification, you need to give them 
documentation about delivery notes and information about all the movements of your wine, inside and 
outside the company. After giving all these documentations, this institution will assess the quality and 
provenience of your wine and then decide if it can be denominated with the certification. Thus, the 
certification already certifies that particular wine because it met all the requirements about 
provenience, acidity, ecc that makes the wine unique.  
 
In the end, the blockchain seems really interesting from the counterfeiting point of view and other 
aspects but on these aspects, it is difficult that it will affect more than the actual system of certifications. 
Then, it is true that you have an incorruptible file, but at the end the data are put in the system from 
humans so there are still sensible to error. If there was an automated data harvesting system that 
automatically collect and upload data on the blockchain, that would be a real revolution in the industry. 
So, with this weak spot I think the blockchain for now is a cool technology, but it is not fundamental 
right now. 
 

• How much would you invest for a competitive advantage brought by the implementation of 
the blockchain technology? 

• How likely would you be among the first mover to invest in this technology? Or would you 
invest only when the technology would be already widespread applied? 

 
From my point of view, the blockchain will be in the next future a real revolution, also because if you 
think outside of the wine industry, in the banking system ecc, is a technology with so many 
applications and it is already showing its potential. Having said so, if the simplicity in use and the 
integration being more hermetic, it would be really nice to be a first mover for the implementation. 
However, there are some real problematics that in this moment create some complication that don’t 
justify for now its implementation. It would easier and safer however, let’s say to see other 
companies implementing it and understand the effective advantage that can bring, also because its 
implementation requires a lot of work today. 
 

• Which are the most important problems in the implementation of this technology in your 
company? 
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First of all, the weak point that I explained you before. Then, before working for Terre da Vino I 
worked in many different companies and I saw the situation in a lot of different producers. Many 
problems, also if the company works following the rules and correctly, sometimes the accounts don’t 
fit. It is not because the company doesn’t want to work correctly, but when working with certification 
and with external and internal checks, it is already difficult that all the data and information at the 
end are displayed in the correct and compliant way. Consequently, the blockchain could potentially 
complicate a lot the work if the producers don’t pay high attention on every move. Think about if you 
upload a delivery notes of some grapes and it is wrong, then you are in the situation when you cannot 
modify the data on the blockchain, and legal problems could come up with institutions like the 
repression frodi.  
 
These are the existing problematics, and being a not completely hermetic system, there are still weak 
points that can be exaggerated with the technology. 
 

• Do you think this technology would help your company to grow? Do you think this 
technology would help the Made in Italy to grow and increase the positive perception of 
Italian wines abroad? 

 
In my opinion, it could help a lot with the problem of the counterfeiting. Then, on the perception of the 
quality it can be, but it doesn’t seem such a competitive advantage because then Italian companies can 
make it but also Chinese, French and Australian for example.  
 
However, also in the anti-counterfeiting fight there should be a supranational blockchain system, 
because for example also in China they can create a blockchain and then put in whatever they want. 
There is the blockchain, it is all traceable and safe, but it is all fake. With a supranational system, very 
difficult to implementing in a practical way, but I think more realistic and effective. 
 
Appendix 7 – Interview with MONDO DEL VINO (Cooperative) 
 

• What is your perception of the problem of counterfeiting? Company involvement in cases of 
counterfeiting? 

Fortunately, we have never experienced this problem. Also, because there is a really good process for 
tracking and tracing all the supply chain and the relations with the growers who sell us their grapes 
are long term and trusted relationship.  

• Through which methods you certify the quality of your wine abroad? How much it is difficult 
to demonstrate the superior quality of your Italian wine compared to competitors in foreign 
market? How a consumer can understand the quality of your wine? 
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As I said before we make a lot of controls to guarantee our quality and the quality of the grapes we 
receive from the growers. Furthermore, we make use of the Italian system of certification, most of our 
wines are DOC or DOCG. The biggest problem of this area and for us, is the mentality that has been 
proliferating since many decades ago. This area, the Romagna, is historically an area of cooperative, 
thus the mentality in making wine is the classical cooperative wine: very cheap and watery wines, with 
medium-low quality. Consequently, we are fighting against this mentality and it is not easy to eradicate. 
 
First of all, to export in some countries you need some certification. For example, the IFS or BRC and 
the Italian ISO. This technology help because it’s kind of like a passport for our wine abroad. Most of 
the problem to export the wine abroad, it’s not about the quality, because when they taste our wines, 
they like it and recognize the quality, but on the other side the fact that our region it is not so famous 
internationally compared to other Italian regions, like Piedmont or Tuscany. Nonetheless, we have a 
long history of wines and good products. The thing is the incapacity we had in the past to communicate 
the history and the value of our products.   
 
We have understood that through marketing and communication, and the creation of different event 
and tasting, is the best way to be known abroad.  There is a lot of work to be done in communication 
and marketing. 
 

• Which systems do you use to track and collect data regarding the supply chain? (from the 
vineyard to the bottling process) 

 
We use the meteorological station in the vineyards that are linked through a bigger system. These 
stations collect all the data before the harvesting season, like humidity, water level, sugar level and etc. 
Thus, regarding the data collected before the harvesting season, this is our method. Then during the 
harvesting season, the collection method becomes a day-by-day method; e.g., there is a vis-à-vis 
communication between the fields, so the guys that are harvesting and the production site. Then we 
have our internal lab, so we make all the analysis for the grapes that are coming during the harvesting 
season in order to be sure of the quality and the provenience of these grapes.  
 
We harvest everything by hand, without using machinery, and there is a lot of coordination and 
communication during the process of harvesting and transportation of the grapes to the main site. For 
every batch of grapes coming into the main site, we know where it comes from and then, thanks to the 
analysis of the lab and of our experts, also its quality. However, as I said, a lot of work that we do is 
done manually, from picking the grapes to collect and distinguish the batches coming from the 
vineyards, thus the level of automatization is low and the coordination and the trust among different 
actors is high. 
 

• How much is your supply chain transparent and how much you think is important supply chain 
transparency? How important is for you and for your foreign sales having a competitive 
advantage of a transparent and traceable supply chain for the end consumer? 
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The transparency of our supply chain is important for our sales and foreign market and it could be a 
differentiator against competition, but on a technical level it is difficult to say, because everything that 
you state then you need to be able to prove it. What I mean is that, on a marketing and communication 
level, it is important to show the methods we are using to make our high-quality wines, especially 
because we want to enhance the visibility of our region and we are trying to take distance from the 
cooperate view that I explained you before. However, it is really tricky sometime, because when you 
are stating something regarding for example a particular aging process that a particular wine went 
through, you need to be able to prove it and depending from year to year, it is not possible to do always 
the same process, due to different reasons, from the weather to the quality of the grapes. Thus, we 
need to be careful to state only what we are able to prove. 
 
Regarding the adding value brought by certain type of technology to enhance the visibility of the supply 
chain, like QR code, in the past we have implemented that. They were less advanced compared to the 
blockchain method that you have explained to me. However, we have implemented that on particular 
variety sold in the UK market, but then we have eliminated that because from our analysis nobody was 
using them, probably because the multimedia contents contained in the website were not very 
interesting. Furthermore, it was around 8 years ago, and it was just one experiment that we did to add 
value to our bottle. Nonetheless, today in some markets we are using some type of neckband or link to 
website pages that add a value to the bottle for the final consumer. 
 
Personally, I don’t see any drawback, apart from what I have said before, regarding improving the 
traceability and transparency of our wines. It is also true that the approach to the wine is changing with 
the new generation, it is more linked to technology. Then, this is not true for every market. Depending 
on the market you are focusing on, and especially if you are targeting young people, the blockchain is 
a very interesting technology and having a more transparent supply chain could be a competitive 
advantage. 
 

• How much would you invest for a competitive advantage brought by the implementation of 
the blockchain technology? How likely would you be among the first mover to invest in this 
technology? Or would you invest only when the technology would be already widespread 
applied? 

 
I think the uncertainty regarding the technology and its true effects, is the main drawback for investing 
in its implementation. Being such a new technology and without certified cases of its uses and the real 
advantages that can bring, it is not easy to do an investment of around 40-50 thousand euros.  
 
From my experience, when you are selling something or trying to convince somebody to do a new thing, 
the most important thing is to have success case that can back up your product. It is difficult for an 
entrepreneur to invest in something that nobody else or few people are doing, without having some 
data that can prove the benefit involved. As right now, probably we will not invest in such a technology 
and we will more likely wait until the technology is more widespread and the advantages are clear.  
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• Which are the most important problems in the implementation of this technology in your 
company? 

 
First of all, the availability of the data. From what you have told me, implementing the technology 
means a lot of work to do in automatizing the supply chain. Thus, the price for the implementation will 
likely to grow higher, because of the fact that a lot of processes, as I was explaining before, are still 
manual and involve a great deal of coordination and vis-à-vis communication.  
 
Then, also there are some concerns in term of sharing all these data publicly. We need to consider the 
fact that the data we are talking about could be sensible data, information about internal process or 
methods that we don’t want to share with everybody, especially considering the high competition we 
are experiencing in the wine sector. This could be a big problem in the implementation of the 
blockchain. Not only on the side of competition but also, as I was saying before, regarding the fact that 
everything we state we need to able to prove. 
 
Finally, if I think more generally about the Italian market it is very difficult to persuade producer to 
implement a new technology. There are so many wine producers that are doing the work in the same 
way their grandfather did 200 years ago and it is really difficult to change this situation. Just thinking 
about when I have joined this organization, around 8 years ago, the difficulties in implementing 
communication and marketing strategies and convincing people that to sell abroad and increase our 
market these strategies were critical.  
 
It is really difficult if you approach a producer that doesn’t know the technology to convince him. 
Probably, in the future things will change, like they changed for other measures and tools in marketing 
communication like the use of Facebook and Google, but the tradition and the history are still a very 
strong characteristic of the Italian wine production.  
 
Changes are always scaring, mostly and especially when changes are intangible, like in the case of the 
blockchain. As you said, when implementing this technology, you don’t get the benefit right away. It is 
not the case of a new machinery that if yesterday you can press 10kg of grapes today you can press 
20kg. It is difficult to prove the advantages and like in the case of marketing 10-20 years ago, it will need 
time to get widespread in the use. However, things will probably change. 
 

• Do you think this technology would help your company to grow? Do you think this 
technology would help the Made in Italy to grow and increase the positive perception of 
Italian wines abroad? 

 
Certainly, at the level of communication, awareness and visibility it will help. I am not sure if this 
technology will help growing the sales of a producer. I think more data will be needed on its 
implementation. Then, as I said before it is also depending heavily which segment are you targeting.  
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Appendix 8 – Wine producers’ general info table 
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Appendix 9 – Consumer behavior questionnaire results 
 
 

 
 

 

 

 

 



122 
 

 



123 
 

 

  



124 
 

Bibliography 

Abeyratne, S.A. and Monfared, R.P. (2016). Blockchain ready manufacturing supply chain using 
distributed ledger. Available at: https://dspace.lboro.ac.uk/dspace-jspui/handle/2134/22625 

Agarwal, R., & Karahanna, E. (1998). On the multi-dimensional nature of compatibility beliefs in 
technology acceptance. In Proceedings of the 19th Annual International Conference on 
Information Systems, 13–16. 

Aggarwal, D., Brennen, G. K., Santha, M., & Tomamichel, M. (2008). Quantum attacks on Bitcoin, 
and how to protect against them, 1–21. Retrieved from https://arxiv.org/pdf/1710.10377.pdf 

Ampatzidis, Y. G., & Vougioukas, S. G. (2009). Field experiments for evaluating the incorporation of 
RFID and barcode registration and digital weighing technologies in manual fruit harvesting. 
Computers and Electronics in Agriculture. 66, 166–172. Available at: 
https://www.sciencedirect.com/science/article/pii/S0168169909000210 

Anatoly Goncharuk. (2017). Wine Value Chains: Challenges and Prospects. Available at: 
https://www.researchgate.net/publication/313895345_Wine_Value_Chains_Challenges_and_Pros
pects?enrichId=rgreq-9076b48f89d2eea1e3f4b1d644474e94-
XXX&enrichSource=Y292ZXJQYWdlOzMxMzg5N 

Andrew, C. (1999). Power, value and supply chain management. Supply Chain Management: An 
International Journal, 4(4), 167–175. https://doi.org/10.1108/13598549910284480 

Apte, S., & Petrovsky, N. (2016). Will blockchain technology revolutionize excipient supply chain 
management ?, 7(September), 76–78. 

Ardente F, Beccali G, Cellura M, Marvuglia A: POEMS: A case study of an italian wine-producing 
firm. Environ Manage 2006, 38(3):350–364. Available at: 
https://link.springer.com/article/10.1007%2Fs00267-005-0103-8  

Arienzo, A., Coff, C., & Barling, D. (2008). The European Union and the Regulation of Food 
Traceability: From Risk Management to Informed Choice? 

Arsov, A. (2017). Periodic Table of Cryptocurrencies : Blockchain Categorization List of 
abbreviations :, 1–20. Retrieved from 
https://poseidon01.ssrn.com/delivery.php?ID=69109707800912208212506707503010900504003
7066015093025096085096069090126029001099121124061122043062030037028003114013067
0160101100550020810030910310830800040141260860480110030680920250750880640700830
83125116116120007018002120095111068106122103084005117&EXT=pdf 

Aseem Kinra, Kim Sundtoft Hald. (2019). How the blockchain enables and constrains supply chain 
performance. International Journal of Physical Distribution & Logistic Management, Vol. 49 No. 



125 
 

4, pp. 376-397. Available at: https://www.emerald.com/insight/content/doi/10.1108/IJPDLM-02-
2019-0063/full/html  

Awaysheh, A., & Klassen, R. D. (2010). The impact of supply chain structure on the use of supplier 
socially responsible practices. International Journal of Operations & Production Management, 
30(12), 1246–1268. Available at: 
https://www.emerald.com/insight/content/doi/10.1108/01443571011094253/full/html  

Aysha Fleming, Sarah E. Park & Nadine A. Marshall (2015). Enhancing adaptation outcomes for 
transformation: climate change in the Australian wine industry. Journal of Wine Research, 26:2, 
99-114. Available at: https://www.tandfonline.com/doi/abs/10.1080/09571264.2015.1031883  

Baliga, A. (2017). Understanding Blockchain Consensus Models, (April). Retrieved from 
https://pdfs.semanticscholar.org/da8a/37b10bc1521a4d3de925d7ebc44bb606d740.pdf 

Barthes, R. (1977). Rethoric of the image. Retrieved from 
https://faculty.georgetown.edu/irvinem/theory/Barthes-Rhetoric-of-the-image-ex.pdf 

Bautista-Ort\’\in, A. B., Lencina, A. G., Cano-López, M., Pardo-M\’\inguez, F., López-Roca, J. M., & 
Gómez-Plaza, E. (2008). The use of oak chips during the ageing of a red wine in stainless steel 
tanks or used barrels: effect of the contact time and size of the oak chips on aroma compounds. 
Australian Journal of Grape and Wine Research, 14(2), 63–70. 

Biswajit Das, Sushanta Tripathy, Jayant Kumar Panigrahi. (2017). Linkages Between Innovation, 
Service And Network Within Supply Chain: A Critical Review. International Journal of 
Mechanical Engineering and Technology (IJMET). Volume 8, Issue 9, September 2017, pp. 32–
44. Available at: 
https://pdfs.semanticscholar.org/d412/3300497a0c545e4c8fba131a8e38553ba741.pdf  

BitFury. (2015). Public versus Private Blockchains Part 1 : Permissioned Blockchains, 1–23. Retrieved 
from https://bitfury.com/content/downloads/public-vs-private-pt1-1.pdf 

Blakemore, E. (2015). During Prohibition, Vintners Sold “Wine Bricks” Rather Than Wine. 
Smithsonian Mag. Retrieved from https://www.smithsonianmag.com/smart-news/ingenious-brick-
helped-wine-industry-survive-prohibition-180956412/#9oDb0C7wjb6SF4QJ.99 

Bonn, Cronin, Cho (2015). Do Environmental Sustainable Practices of Organic Wine Suppliers Affect 
Consumers’ Behavioral Intentions? The Moderating Role of Trust. SAGE. Vol 57, Issue 1, Pages 
21-37. Available at: https://journals.sagepub.com/doi/10.1177/1938965515576567  

Brighi, R., & Ferrari, V. (2018). Digital evidence e tutele processuali: potenzialità della tecnologia 
blockchain. Ragion Pratica, (2), 329–342. 



126 
 

Brousmiche, K. L., Heno, T., Poulain, C., Dalmieres, A., & Hamida, E. Ben. (2018). Digitizing, 
Securing and Sharing Vehicles Life-cycle over a Consortium Blockchain: Lessons Learned. In 
2018 9th IFIP International Conference on New Technologies, Mobility and Security (NTMS) (pp. 
1–5). https://doi.org/10.1109/NTMS.2018.8328733 

Bruwer, Saliba, and Miller (2011). Consumer behaviour and sensory preference differences: 
implications for wine product marketing. Journal of Consumer Marketing. Vol. 28 No. 1, Pages 5-
18. Available at: 
https://www.emerald.com/insight/content/doi/10.1108/07363761111101903/full/html  

Cachin, C. (2016). Architecture of the Hyperledger Blockchain Fabric ∗. Retrieved from 
https://pdfs.semanticscholar.org/f852/c5f3fe649f8a17ded391df0796677a59927f.pdf 

Chiodarelli, F. (2016). Scenari applicativi della tecnologia Blockchain. Retrieved from 
http://dspace.unive.it/bitstream/handle/10579/9191/834714-1202658.pdf?sequence=2 

Christidis, K., & Member, G. S. (2016). Blockchains and Smart Contracts for the Internet of Things, 4. 
Retrieved from 
https://mycourses.aalto.fi/pluginfile.php/378344/mod_resource/content/1/Christidis and 
Devetsikiotis.pdf 

Ciravegna, N. (2009). Perché «l’Italia va meglio di quanto si creda». IlSole24Ore. 

Cosmina Bradu, Jacob L. Orquin, John Thøgersen (2014). The Mediated Influence of a Traceability 
Label on Consumer’s Willingness to Buy the Labelled Product. Available at: 
https://link.springer.com/article/10.1007/s10551-013-1872-2  

Costa, Antonucci, Pallottino, Aguzzi, Sarrià, Menesatti (2013). A Review on Agri-food Supply Chain 
Traceability by Means of RFID Technology. Food and Biopress Technology. Volume 6, Issue 2, 
Pages 353–366. Available at: https://link.springer.com/article/10.1007/s11947-012-0958-7  

Costa, C., Antonucci, F., & Pallottino, F. (2013). A Review on Agri-food Supply Chain Traceability by 
Means of RFID Technology. Food Bioprocess Technol. Retrieved from 
https://doi.org/10.1007/s11947-012-0958-7 

Costa, P. F. (2018). Bitcoin: aspetti tecnici, economici e politici di una crittovaluta. 

Croman, K., Decker, C., Eyal, I., Gencer, A. E., Juels, A., Kosba, A., … Wattenhofer, R. (2016). On 
Scaling Decentralized Blockchains (A Position Paper). 

Croom, Romano, Giannakis (2000). Supply chain management: an analytical framework for critical 
literature review. European Journal of Purchasing and Supply Management. Vol 6, Issue 1, March 
2000, Pages 67-83. Available at: 
https://www.sciencedirect.com/science/article/abs/pii/S0969701299000301  



127 
 

Crosby, M., Nachiappan, Pattanayak, P., Verma, S., & Kalyanaraman, V. (2015). BlockChain 
Technology. Retrieved from https://scet.berkeley.edu/wp-content/uploads/BlockchainPaper.pdf 

Curtis, M. (2017). Blockchain security: What keeps your transaction data safe? IBM. 

Daniel J. Flint, Paola Signori, and Susan L. Golicic. (2016). Contemporary Wine Marketing and Supply 
Chain Management A Global Perspective. Available at: 
https://books.google.dk/books?hl=it&lr=&id=PYQYDAAAQBAJ&oi=fnd&pg=PP1&dq=Contem
porary+Wine+Marketing+and+Supply+Chain+Management+A+Global+Perspective&ots=dgjdAF
coXh&sig=pMNFNeVS_BCSuA6OcSPHj-
fLE7o&redir_esc=y#v=onepage&q=Contemporary%20Wine%20Marketing%20and%20Supply%
20Chain%20Management%20A%20Global%20Perspective&f=false  

David L. Morgan. (2013). Pragmatism as a Paradigm for Social Research. Available at: 
https://journals.sagepub.com/doi/abs/10.1177/1077800413513733  

de la Rosa, J., Gibovic, D., Torres-Padrosa, V., Maicher, L., Miralles, F., El-Fakdi, A., & Bikfalvi, A. 
(2015). On intellectual property in online open innovation for SME by means of blockchain and 
smart contracts. Retrieved from http://eia.udg.edu/~aelfakdi/papers/woic16.pdf 

Dr Gideon Greenspan, Founder and CEO, Coin Sciences, Ltd. (2017). MultiChain Private Blockchain 
— White Paper. Available at: https://www.multichain.com/download/MultiChain-White-
Paper.pdf 

Eljazzar, M. M and Amr, M. A. Kassem, S. S. And Ezzat, M. (2018). Merging Supply Chain and 
Blockchain Technologies. Available at: https://arxiv.org/abs/1804.04149  

EU. (2019). EU Regional Innovation Scoreboard. https://doi.org/10.2873/85586 

EU. EU, Rule Nr. 822/87. Retrieved from https://eur-lex.europa.eu/legal-
content/en/ALL/?uri=CELEX%3A31987R0822 

Fabrizio Dabbene, Paolo Gay, Cristina Tortia. (2013). Traceability issues in food supply chain 
management: A review. Biosystems Engineering, Volume 120, April 2014, Pages 65-80. 
Available at: https://www.sciencedirect.com/science/article/pii/S1537511013001554  

Faioli, M., Petrilli, E., & Faioli, D. (2016). Blockchain, contratti e lavoro. La ri-rivoluzione del digitale 
nel mondo produttivo e nella PA. Economia & Lavoro, Rivista Di Politica Sindacale, Sociologia e 
Relazioni Industriali, (2/2016), 139–158. https://doi.org/10.7384/84408 

Fanning, K., & Centers, D. (2016). Blockchain and Its Coming Impact on Financial Services. Journal 
of Corporate Accounting & Finance, 27, 53–57. https://doi.org/10.1002/jcaf.22179 



128 
 

Fernanda A. Garcia, Martin G. Marchetta, Mauricio Camargo, Laure Morel, Raymundo Q. Forradellas. 
(2012). A Framework for Measuring Logistics Performance In The Wine Industry. International 
Journal of Productive Economy, Vol 135, Issue 1, January 2012, Pages 284-298. Available at: 
https://www.sciencedirect.com/science/article/pii/S0925527311003240  

Finance, A. C. (2017). Rapporto Mergers & Acquisitions. Retrieved from 
https://assets.kpmg/content/dam/kpmg/it/pdf/2018/08/KPMG-Rapporto-M&A-2017-fusioni-
acquisizioni.pdf 

Finanza, M. e. (2019). Eataly nel 2018 cresce nel giro d’affari (532 milioni di euro) ma chiude in 
perdita (17 milioni). Retrieved from https://winenews.it/it/eataly-nel-2018-cresce-nel-giro-daffari-
532-milioni-di-euro-ma-chiude-in-perdita-17-milioni_395028/ 

Forbes. (2017). Made-In-Country index. Retrieved from https://www.statista.com/page/Made-In-
Country-Index 

Francisco, K., & Swanson, D. (2018). The Supply Chain Has No Clothes : Technology Adoption of 
Blockchain for Supply Chain Transparency. https://doi.org/10.3390/logistics2010002 

Frediani, A., & Prossomariti, S. (2014). Le grandi famiglie di Roma antica. Storia e segreti. Newton 
Compton Editori. 

Galbraith, C. S., Rodriguez, C. L., & DeNoble, A. F. (2008). SME Competitive Strategy and Location 
Behavior: An Exploratory Study of High-Technology Manufacturing. Journal of Small Business 
Management, 46(2), 183–202. https://doi.org/10.1111/j.1540-627X.2008.00239.x 

GANDINO, F., SANCHEZ SANCHEZ, E. R., MONTRUCCHIO, B., & REBAUDENGO, M. (2009). 
RFID Technology for Agri-food Traceability Management. 

Gargi Bjaduri, Jung E. Ha-Brookshire (2011). Do Transparent Business Practices Pay? Exploration of 
Transparency and Consumer Purchase Intention. Available at: 
https://journals.sagepub.com/doi/abs/10.1177/0887302X11407910  

Gazzetta Ufficiale. (2019). Retrieved from https://www.gazzettaufficiale.it/ 

Giordano, A. (2018). Analisi della tecnologia blockchain attraverso la valutazione delle sue 
applicazioni nei diversi settori industriali. Retrieved from 
https://webthesis.biblio.polito.it/8409/1/tesi.pdf 

Goh, De Souza, Zhang, He, and Tan. (2009). Supply Chain Visiblity: A decision-making Perspective. 
2009 4th IEEE Conference on Industrial Electronics and Application. Available at: 
https://ieeexplore.ieee.org/abstract/document/5138666/citations#citations   



129 
 

Guegan, D. (2017). Public Blockchain versus Private blockhain To cite this version : Centre d ’ 
Economie de la Sorbonne Documents de Travail du Public Blockchain versus Private blockhain. 
Retrieved from https://halshs.archives-ouvertes.fr/halshs-01524440/document 

Halbrendt, C., & Lepczyk, J. (2013). Agricultural Markets in a Transitioning Economy: An Albanian 
Case Study. 

Handfiel, Bechtel (2002). The role of trust and relationship structure in improving supply chain 
responsiveness. Industrial Marketing Management. Vol 34, Issue 1, July 2002, Pages 367-382. 
Available at: https://www.sciencedirect.com/science/article/abs/pii/S0019850101001699  

Hanebeck, H., Hewett, N., & McKay, P. (2019). Inclusive Deployment of Blockchain for Supply 
Chains : Part 3 – Public or Private Blockchains – Which One Is Right for You ?, (July). Retrieved 
from 
http://www3.weforum.org/docs/WEF_Inclusive_Deploymentof_Blockchain_for_Supply_Chains.p
df 

Holmberg, L. (2010). Wine fraud. International Journal of Wine Research, 2. 
https://doi.org/10.2147/IJWR.S14102 

IBM Institute for Business Value. (2017). Trust in Trade: Towards stronger supply chains. Available 
at: https://www.ibm.com/downloads/cas/JX9AM9MN   

Isabel Expósito and Iñigo Cuiñas. (2013). Exploring the Limitations on RFID Technology in 
Traceability Systems at Beverage Factories. International Journal of Antennas and Propagation, 
vol. 2013, Article ID 916526, 9 pages, 2013. Available at: 
https://www.hindawi.com/journals/ijap/2013/916526/cta/  

ISTAT., Retrieved from: 
https://www.istat.it 

Italy, W. S. (2014). Il cibo è la nuova frontiera del lusso made in Italy. Retrieved from 
https://www.wallstreetitalia.com/il-cibola-nuova-frontiera-del-lusso-made-in-italy/ 

Jun, L. (2017). Using blockchain to build trusted LoRaWAN sharing server. International Journal of 
Crowd Science, 1(3), 270–280. https://doi.org/10.1108/IJCS-08-2017-0010 

Kamanashis Biswas, Vallipuram Muthukkumarasamy, Wee Lum. (2017). Blockchain Based Wine 
Supply Chain Traceability System. Future Technologies Conference (FTC) 2017. Available at: 
https://www.researchgate.net/publication/321474197_Blockchain_Based_Wine_Supply_Chain_Tr
aceability_System 



130 
 

Khan, M. A., & Salah, K. (2018). IoT security: Review, blockchain solutions, and open challenges. 
Future Generation Computer Systems, 82, 395–411. 
https://doi.org/https://doi.org/10.1016/j.future.2017.11.022 

Kim, H. M., & Laskowski, M. (2018). Toward an ontology-driven blockchain design for supply-chain 
provenance. Intelligent Systems in Accounting, Finance and Management, 25(1), 18–27. 
https://doi.org/10.1002/isaf.1424 

Korpela, K., & Dahlberg, T. (2017). Digital Supply Chain Transformation toward Blockchain 
Integration, 4182–4191. Retrieved from 
https://scholarspace.manoa.hawaii.edu/bitstream/10125/41666/paper0517.pdf 

Kshetri, N. (2018). 1 Blockchain’s roles in meeting key supply chain management objectives. 
International Journal of Information Management, 39, 80–89. 
https://doi.org/https://doi.org/10.1016/j.ijinfomgt.2017.12.005 

Lakhani, K. R. (2017). The Truth About Blockchain, (February). Retrieved from 
https://enterprisersproject.com/sites/default/files/the_truth_about_blockchain.pdf 

Lanka, S., Systems, F. P., & Technology, C. (2009). ICIIS 2009 Report. Retrieved from 
http://iciis.org/2015/documents/downloads/ICIIS2009 Summary Report.pdf 

Li, Z., Kang, J., Yu, R., Ye, D., Deng, Q., & Zhang, Y. (2018). Consortium Blockchain for Secure 
Energy Trading in Industrial Internet of Things. IEEE Transactions on Industrial Informatics, 
14(8), 3690–3700. https://doi.org/10.1109/TII.2017.2786307 

Linus U. Opara (2002). Traceability in agriculture and food supply chain: A review of basic concepts, 
technological implications, and future prospects. Food, Agriculture & Environment Vol.1(1): 101-
106, 2003. Available at: 
https://pdfs.semanticscholar.org/4f63/2b6ec4bd1ebdc53a0fcf295b1cd3800ed11e.pdf  

Lipton, A. (2018). Blockchains and distributed ledgers in retrospective and perspective. 
https://doi.org/10.1108/JRF-02-2017-0035 

Loop, P. (2017). Blockchain: The Next Evolution of Supply Chains. Industry Week. 

Lovells, H. (2017). A guide to blockchain and data protection, (September). Retrieved from 
https://www.hlengage.com/_uploads/downloads/5425GuidetoblockchainV9FORWEB.pdf 

Lu, Q., & Xu, X. (2017). Adaptable Blockchain-Based Systems: A Case Study for Product 
Traceability. IEEE Software, 34(6), 21–27. https://doi.org/10.1109/MS.2017.4121227 



131 
 

Lu, Y., Tang, Q., & Wang, G. (2018). ZebraLancer: Private and Anonymous Crowdsourcing System 
atop Open Blockchain. In 2018 IEEE 38th International Conference on Distributed Computing 
Systems (ICDCS) (pp. 853–865). https://doi.org/10.1109/ICDCS.2018.00087 

Mario Giovanni C.A. Cimino, Francesco Marcelloni. (2012). Enabling Traceability in the Wine Supply 
Chain. In book: Methodologies and Technologies for Networked Enterprises, 2012. Available at: 
https://www.researchgate.net/publication/290105967_Enabling_Traceability_in_the_Wine_Suppl
y_Chain 

Mariotti, S. (2003). La multinazionalizzazione attiva e passiva dell’Italia. 

Mark Saunders, Philip Lewis, Adrian Thornhill (2015). Research Methods for Business Students, 
Fourth Edition. Available at: 
https://industrialengineering11.files.wordpress.com/2014/04/research_methods_for_business_stud
ents.pdf  

Massessi, D. (2018). Public Vs Private Blockchain In A Nutshell. Retrieved from 
https://medium.com/coinmonks/public-vs-private-blockchain-in-a-nutshell-c9fe284fa39f 

Mentzer, Dewitt, Keebler, Min, Nix, Smith, Zacharia (2011). Defining Supply Chain Management. 
Journal of Business Logistic. Vol 22, Issue 2, Pages 1-25. Available at: 
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.2158-1592.2001.tb00001.x  

Montanari, M. (2015). Il Mondo in cucina: storia, identità, scambi. 

Montemaggi, & Severino. (2007). Heritage marketing. La storia dell’impresa italiana come vantaggio 
competitivo. 

Moore, G. C., & Benbasat, I. (1991). Development of an Instrument to Measure the Perceptions of 
Adopting an Information Technology Innovation, 192–223. Retrieved from 
http://130.18.86.27/faculty/warkentin/SecurityPapers/Merrill/MooreBenbasat1991_ISR2_3_Devel
opInstrumentMeasurePerceptAdoptITInnovation.pdf 

Muzammal, M., Qu, Q., & Nasrulin, B. (2019). Renovating blockchain with distributed databases: An 
open source system. Future Generation Computer Systems, 90, 105–117. 
https://doi.org/https://doi.org/10.1016/j.future.2018.07.042 

Myo Min Aung, Yoon Seok Chang. (2012). Traceability in a food supply chain: Safety and quality 
perspectives. Ubiquitous Technology Application Research Centre (UTAC), School of Air 
Transport, Transportation & Logistics, Korea Aerospace University, 100 Hanggongdae-Gil, 
Hwajeon-Dong, Deogyang-Gu, Goyang-City, Gyeonggi-Do 412-791, Republic of Korea. 
Available at: https://www.sciencedirect.com/science/article/pii/S0956713513005811 



132 
 

N. Tohamy, L. M. Orlov, and L. Herbert. Supply chain visibility defined. Research Report, Forrester 
Research, Cambridge, MA, 2003. Available at: 
https://ieeexplore.ieee.org/abstract/document/5138666/references#references  

Nakamoto, S. (n.d.). Bitcoin : A Peer-to-Peer Electronic Cash System, 1–9. Retrieved from 
https://bitcoin.org/bitcoin.pdf 

Natallia Semianiaka Ekaterina Silina. (2012). The role of global data identification standards for supply 
chain visibility: the case of GS1. Master of Science Thesis Stockholm, Sweden 2012. Available at: 
http://www.diva-portal.org/smash/get/diva2:578565/FULLTEXT01.pdf%E2%80%8E  

Nowiński, W., & Kozma, M. (2017). How Can Blockchain Technology Disrupt the Existing Business 
Models? Entrepreneurial Business and Economics Review, 5. 
https://doi.org/10.15678/EBER.2017.050309 

O’Leary, D. E. (2017). Configuring blockchain architectures for transaction information in blockchain 
consortiums: The case of accounting and supply chain systems. Intelligent Systems in Accounting, 
Finance and Management, 24(4), 138–147. https://doi.org/10.1002/isaf.1417 

Orlandi, R., & Prodi, G. (2006). A volte producono: Le imprese italiane in Cina. 

Paulicelli, E. (2014). Fashion: The Cultural Economy of Made in Italy. Fashion Practice, 6(2), 155–
174. https://doi.org/10.2752/175693814X14035303880597 

Porter, M. E., & Canada, M. M. (1985). Competitive Advantage. Retrieved from 
https://www.albany.edu/~gs149266/Porter (1985) - chapter 1.pdf 

Puthal, D., Malik, N., Mohanty, S., Kougianos, E., & Das, G. (2018). Everything You Wanted to Know 
About the Blockchain: Its Promise, Components, Processes, and Problems. IEEE Consumer 
Electronics Magazine, 7, 6–14. https://doi.org/10.1109/MCE.2018.2816299 

Rajendra Kumar Shukla et al. (2011). Understanding of Supply Chain: A Literature Review. 
International Journal of Engineering Science and Technology (IJEST), Vol. 3, No 3, March 2011. 
Available at: 
https://pdfs.semanticscholar.org/8171/7aa99d3554e2ccd5fdedad2e3dbccd487d07.pdf 

Regattieri, A., Gamberi, M., & Manzini, R. (2007). Traceability of food products: General framework 
and experimental evidence. Journal of Food Engineering, 81(2), 347–356. 
https://doi.org/https://doi.org/10.1016/j.jfoodeng.2006.10.032 

Rhee, B.-D. (2006). First-mover disadvantages with idiosyncratic consumer tastes along unobservable 
characteristics. Regional Science and Urban Economics, 36(1), 99–117. 
https://doi.org/https://doi.org/10.1016/j.regsciurbeco.2005.06.004 



133 
 

Rob McMillan, EVP and Founder Silicon Valley Bank Wine Division. (2018). State of the Wine 
Industry 2018. Available at: https://www.svb.com/globalassets/library/images/svb-2018-wine-
report.pdf   

Roberto Casado-Vara, Javier Preto, Fernando De La Prieta, Juan M. Corchado (2018). How the 
blockchain improves the supply chain: case study alimentary supply chain. Procedia Computer 
Science, Volume 134, 2018, Pages 393-398. Available at: 
https://www.sciencedirect.com/science/article/pii/S187705091831158X  

Rogers, E. M., & Everett, M. (n.d.). DIFFUSION OF Third Edition. Retrieved from 
https://teddykw2.files.wordpress.com/2012/07/everett-m-rogers-diffusion-of-innovations.pdf 

Ronan, G. (2009). Food and Wine Value Chains: The Fearne Residency in the Adelaide Thinkers in 
Residence Program, (420-2016–26658), 35. https://doi.org/10.22004/ag.econ.47944 

Ross, E. S. (2017). Nobody Puts Blockchain in a Corner : The Disruptive Role of Blockchain 
Technology in the Financial Services Industry and Current Regulatory Issues, 25(2). Retrieved 
from https://scholarship.law.edu/cgi/viewcontent.cgi?article=1035&context=jlt 

Saberi, S., Kouhizadeh, M., Sarkis, J., & Shen, L. (2019). Blockchain technology and its relationships 
to sustainable supply chain management. International Journal of Production Research, 57(7), 
2117–2135. https://doi.org/10.1080/00207543.2018.1533261 

Sachin S. Kamblea, Angappa Gunasekaranb, Rohit Sharmaa. (2019). Modeling the blockchain enabled 
traceability in agriculture supply chain. International Journal of Information Management, In 
press, 2019. Available at: 
https://www.sciencedirect.com/science/article/pii/S0268401218312118?via%3Dihub  

Sanderson, R. (2014). Food the new frontier for Italian luxury. Retrieved from 
https://www.ft.com/content/e1ec6362-86d6-11e4-982e-00144feabdc0 

Santini, Cavicchi, Casini (2013). Sustainability in the wine industry: key questions and research trend. 
Agricultural and Food Economics. Article 9, 2103. Available at: 
https://agrifoodecon.springeropen.com/articles/10.1186/2193-7532-1-9  

Sara Saberi, Mahtab Kouhizadeh, Joseph Sarkis & Lejia Shen (2019). Blockchain technology and its 
relationships to sustainable supply chain management, International Journal of Production 
Research, 57:7, 2117-2135. Available at: 
https://www.tandfonline.com/doi/full/10.1080/00207543.2018.1533261  

Schiff, L. (2018). Public vs Private Blockchain: What’s the difference? BMC. Retrieved from 
https://www.bmc.com/blogs/public-vs-private-blockchain/ 

Schilling, M. (2016). Strategic Management of Technological Innovation. 



134 
 

Scott, B. (2016). How can cryptocurrency and blockchain technology play a role in building social and 
solidarity finance? Geneva: United Nations Research Institute for Social Development 
(UNRISD). Retrieved from http://hdl.handle.net/10419/148750 

Sharples, M., & Domingue, J. (2016). The Blockchain and Kudos: A Distributed System for 
Educational Record, Reputation and Reward BT  - Adaptive and Adaptable Learning. In K. 
Verbert, M. Sharples, & T. Klobučar (Eds.) (pp. 490–496). Cham: Springer International 
Publishing. 

Shireesh Aptea, Nikolai Petrovskyb. (2016). Will blockchain technology revolutionize excipient supply 
chain management? Board, Journal of Excipients and Food Chemicals, Vol 7, No 3., 2016. 
Available at: https://ojs.abo.fi/ojs/index.php/jefc/article/view/1465  

Simon Croom, Pietro Romano and Mihalis Giannakis (2000). Supply Chain Management: An 
Analytical Framework For Critical Literature Review. European Journal of Purchasing and Supply 
Management, Volume 6, Issue 1, March 2000, Pages 67-83. Available at: 
https://www.sciencedirect.com/science/article/abs/pii/S0969701299000301  

Suárez, F. F., & Utterback, J. M. (1995). Dominant designs and the survival of firms. Strategic 
Management Journal, 16(6), 415–430. https://doi.org/10.1002/smj.4250160602 

Sultan, K., Ruhi, U., & Lakhani, R. (2018). CONCEPTUALIZING BLOCKCHAINS : 
CHARACTERISTICS & APPLICATIONS, 49–57. Retrieved from 
https://arxiv.org/pdf/1806.03693.pdf 

Tapscott, A., & Tapscott, D. (2017). How Blockchain Is Changing Finance, 2–6. Retrieved from 
https://www.bedicon.org/wp-content/uploads/2018/01/finance_topic2_source2.pdf 

Tapscott, D., & Tapscott, A. (2016). Blockchain revolution : how the technology behind bitcoin is 
changing money, business, and the world. 

Tatiana, Z. (2018). Born global on blockchain. Review of International Business and Strategy, 28(1), 
19–34. https://doi.org/10.1108/RIBS-08-2017-0069 

The Business of a Better World (BSR). (2017). Future of Supply Chain 2025. Available at: 
https://www.bsr.org/en/our-insights/primers/future-of-supply-chains-2025  

Tian, F. (2016). An agri-food supply chain traceability system for China based on RFID &amp; 
blockchain technology. In 2016 13th International Conference on Service Systems and Service 
Management (ICSSSM) (pp. 1–6). https://doi.org/10.1109/ICSSSM.2016.7538424 

Trust, D. (n.d.). Decentralized trust. Retrieved from https://entreprenorskapsforum.se/wp-
content/uploads/2016/10/NaPo_Blockchain_webb.pdf 



135 
 

Tuan, T., Dinh, A., Wang, J., Chen, G., Liu, R., & Ooi, C. (2020). BLOCKBENCH : A Framework for 
Analyzing Private Blockchains. Retrieved from 
https://www.comp.nus.edu.sg/~ooibc/blockbench.pdf 

Tullio, J. De. (2018). La matematica dei minatori della blockchain, 1–5. Retrieved from 
http://matematica.unibocconi.it/sites/default/files/Minatori_blockchain_detullio.pdf 

Utterback, J. M., & Abernathy, W. J. (1975). A dynamic model of process and product innovation. 
Omega, 3(6), 639–656. https://doi.org/https://doi.org/10.1016/0305-0483(75)90068-7 

Vukolić, M. (2017). Rethinking Permissioned Blockchains. In Proceedings of the ACM Workshop on 
Blockchain, Cryptocurrencies and Contracts (pp. 3–7). New York, NY, USA: ACM. 
https://doi.org/10.1145/3055518.3055526 

Walport, M. (n.d.). Distributed Ledger Technology : beyond block chain. Retrieved from 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/
492972/gs-16-1-distributed-ledger-technology.pdf 

Wang. Y., Han, J. and Beynon-Davies, P. (2019). Understanding blockchain technology for future 
supply chains: a systematic literature review and research agenda. Supply Chain Management, 
Vol. 24 No. 1, pp. 62-84. Available at: 
https://www.emerald.com/insight/content/doi/10.1108/SCM-03-2018-0148/full/html  

Wine Searcher. (2018). Running the Numbers on Rudy’s Fake Wines. Wine Searcher. Retrieved from 
https://www.wine-searcher.com/m/2018/09/running-the-numbers-on-rudys-fake-wines 

Wright, A., & Filippi, P. De. (2015). Decentralized blockchain technology and the rise of. Retrieved 
from 
https://poseidon01.ssrn.com/delivery.php?ID=44100400510302411506610408906808111303207
2036040057060073084089069004064103026005111059039125012027123008108112081126127
0161231170370210230460240950150980881210240700710380780870841171140910000641041
22024000125025005119108092119067069109115098102088085&EXT=pdf 

Wüst, K., & Gervais, A. (2018). Do you Need a Blockchain? In 2018 Crypto Valley Conference on 
Blockchain Technology (CVCBT) (pp. 45–54). https://doi.org/10.1109/CVCBT.2018.00011 

Xu, J. J. (2016). Are blockchains immune to all malicious attacks? Financial Innovation, 2(1), 25. 
https://doi.org/10.1186/s40854-016-0046-5 

Xu, X., Pautasso, C., Zhu, L., Gramoli, V., Ponomarev, A., Tran, A. B., & Chen, S. (2016). The 
Blockchain as a Software Connector. In 2016 13th Working IEEE/IFIP Conference on Software 
Architecture (WICSA) (pp. 182–191). https://doi.org/10.1109/WICSA.2016.21 



136 
 

Xu, X., Weber, I., Staples, M., Zhu, L., Bosch, J., Bass, L., … Rimba, P. (2017). A Taxonomy of 
Blockchain-Based Systems for Architecture Design. In 2017 IEEE International Conference on 
Software Architecture (ICSA) (pp. 243–252). https://doi.org/10.1109/ICSA.2017.33 

Zheng, Z., Xie, S., Dai, H.-N., Chen, X., & Wang, H. (2018). Blockchain challenges and opportunities: 
A survey. International Journal of Web and Grid Services, 14, 352. 
https://doi.org/10.1504/IJWGS.2018.095647 

Zheng, Z., Xie, S., Dai, H., Chen, X., & Wang, H. (2017). An Overview of Blockchain Technology: 
Architecture, Consensus, and Future Trends. In 2017 IEEE International Congress on Big Data 
(BigData Congress) (pp. 557–564). https://doi.org/10.1109/BigDataCongress.2017.85 

Zyskind, G., Nathan, O., & Pentland, A. ’. (2015). Decentralizing Privacy: Using Blockchain to Protect 
Personal Data. In 2015 IEEE Security and Privacy Workshops (pp. 180–184). 
https://doi.org/10.1109/SPW.2015.27 


