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Introduction
A growing body of scholarly work confirms that digital technologies can create oppor-
tunities for the sustainable transition on multiple fronts, contributing to more sustain-
able and resilient agricultural systems. Digitalization boosts increased productivity and 
higher farm resilience (Finger 2023) while promoting new forms of social value, such as 
the promotion of “local consumption”, the creation of social capital, and social support 
(Giampietri et al. 2016; Charatsari et al. 2018; Jayashankar et al. 2020) and supporting 
food systems to reduce their impact on the environment (Lioutas et al. 2021).

Nevertheless, digitalization may have some disruptive effects on social processes and 
practices within agricultural systems (Sutherland et  al. 2012; Klerkx 2020; Jakku et  al. 
2023). Digital disruption is defined as “the rapidly unfolding processes through which dig-
ital innovation comes to fundamentally alter historically sustainable logics for value crea-
tion and capture by unbundling and recombining linkages among resources or generating 
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new ones” (Skog et al. 2018, p. 432). The disruptive nature of digitalization raises some 
concerns with reference to directionality and neutrality issues of the new technologies, 
necessitating modifications to specific circumstances and individuals (Charatsari et al. 
2022).

As far as directionality is concerned, digital innovation addresses different pathways of 
development and transition. These paths are characterized by diverse aims and visions 
of future agriculture and food systems, and different bundles of technologies and social 
practices. Accordingly, transformative innovations such as digitalization unfold in differ-
ent directions (Kok and Klerkx 2023). Furthermore, directionality implies selection and 
prioritization activities, which add up to strengthening or weakening certain productive 
paradigms (Schnebelin et al. 2021). Major on-farm change processes are shaped by some 
path dependency; thus, similar technologies may impact certain “types” of farmers dif-
ferently and at different times (Sutherland et al. 2012; Sutherland and Labarthe 2022). 
Therefore, digitalization is not neutral (Schnebelin et al. 2021), which points out its “dark 
side” related to the issue of elite capture, as some digital solutions may become a privi-
lege for the few (Ashby 2009). This aspect regards non-neutrality issues in the uptake 
of digital technologies. Actually, a digital solution that works in one context does not 
necessarily work in another. The reasons can be found in the different social mecha-
nisms at work (Brunori et  al. 2020): differences in access, skills to use, and real-time 
usage of different digital tools and technologies across farmers create a digital divide and 
power imbalances which could constrain the integration of societal issues (Bronson and 
Knezevic 2016; Upadhyaya et  al. 2019). For instance, smaller farms often do not have 
enough human and financial capital to keep up with significant investments in digital 
technologies (Lajoie-O’Malley et al. 2020), leading to uneven engagements with digital 
farming (Bronson 2019). The fact that different actors are at different stages of their digi-
talization journeys hints that digitalization is not neutral (Fielke et al. 2021; Schnebelin 
et al. 2021; Schnebelin 2022). Consequently, innovation systems pursuing the adoption 
of digital agricultural technologies may support transition pathways that include only 
certain future technologies and food systems while excluding others (Klerkx and Rose 
2020).

Accordingly, as responsible research and innovation (RRI) approaches point out, a 
need for science to prove that digitalization does have society-wide positive impacts 
and to enhance instruments that can anticipate negative effects emerges (Eastwood 
et  al. 2019; Vecchio et  al. 2022a, b). According to Burget et  al. (2017), an anticipatory 
approach to innovation can provide benefits to society and, at the same time, prevent 
potentially harmful consequences. However, robust evaluation methods are needed to 
assess digital technologies’ externalities (Lioutas and Charatsari 2022). This is particu-
larly true when the uptake of digital solutions is joined with adopting agronomically 
sound agricultural practices. As a matter of fact, the consideration of digitalization as a 
“socio-technical transition” (Rolandi et al. 2021) seems to suggest that (digital) innova-
tion adoption may be hindered not only by classic structural variables but also by “non-
economic dimensions” as in cases of twin transition, which includes both the ecological 
and digital transition (Muench et al. 2022; Brunori 2022). Therefore, digital innovations 
are identified as game changers because their adoption transforms the wide context in 
which routines and interactions occur due to their connection with multiple elements 
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of the socioeconomic system (Rolandi et al. 2021). Accordingly, digitalization should be 
steered toward a more “responsible” innovation approach, considering societal values, 
and guiding digital transformation in socially beneficial and equitable directions (Jakku 
et al. 2023; Lioutas, and Charatsari 2022). This entails the analysis of compatibility issue, 
defined by Roger (1983, p. 14) as “the degree to which an innovation is perceived as being 
consistent with the existing values, past experiences, and needs of potential adopters”. 
Therefore, when a digital innovation is introduced into a food system, a “compatibility” 
analysis becomes essential, considering a diverse range of values, such as in the contexts 
of alternative food networks, where social, cultural, and environmental instances are 
strongly supported. The paper is set against this background to excavate value creation 
mechanisms behind adopting digital solutions in the short food supply chains (SFSC). 
The literature has extensively explored the factors influencing compatibility issues in the 
adoption of digital technologies in the agricultural field (Lioutas and Charatsari 2020). 
However, few studies have been conducted to investigate the variety of mechanisms 
influencing the potential adoption of digital technologies in alternative food networks, 
such as SFSS. This paper tries to fill this gap in the literature to analyze compatibility 
issues by identifying and examining digital platforms’ potential to generate value for 
short food supply chains in Italy.

Compatibility issues in the uptake of digital solutions
Compatibility refers not only to the fit between innovation and the characteristics of 
a farm or a consumer, but also to the congruence between innovation and the values/
norms under which a social system operates. Within the specific case of a SFSC, actual 
and symbolic compatibility have been pointed out by Lioutas and Charatsari (2020). 
Actual compatibility refers to digital technologies’ familiarity, affordability, and fit with 
small farms populating a SFSC. In contrast, symbolic compatibility encompasses the 
meanings attributed to both SFSC and digital solutions by farmers and consumers. 
Alternative food networks usually operate within localized modes of food provisioning 
where a reconnection perspective is at stake (Meyer et al. 2012). The reconnection per-
spective aims to strengthen the linkages between producers and consumers (De Rosa 
et al. 2024; Mengoni et al. 2024) in an “interpersonal world of production” (Fonte 2008). 
Accordingly, the adoption of digital technologies may not be coherent with this perspec-
tive and, consequently, difficult to accept in a SFSC. This issue deserves attention, espe-
cially on the multiple dimensions affecting digitalization in rural contexts and alternative 
food networks. To detect the various dimensions affecting compatibility in adopting 
digital technologies in a SFSC, Charatsari et al. (2023) identify primary and secondary 
values as key dimensions to investigate, which are reported in Table  1. Primary value 
emanates from and spreads across supply chain systems and emerges through a four-
dimensional structure of supply chain operation, displayed in the upper part of Table 1:

•	 the managerial dimension refers to managerial approaches and techniques;
•	 the relational dimension describes the ways in which relations are built within supply 

chain systems;
•	 the economic dimension relates to the financial performance of a system;
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•	 the organizational dimension includes the organizational styles and mindsets that 
prevail in a supply chain system.

Besides primary value, secondary values are produced and diffused beyond the 
boundaries of the supply chain and are supported by four further dimensions (lower 
part of Table 1), which create the conditions for the production and dissemination of 
this value:

•	 a cultural dimension encompassing the cultural fundamentals that guide a supply 
chain system;

•	 a social dimension covering social activities and practices that govern the way of 
doing business within the supply chain;

•	 an ethical dimension taking into consideration the ethical principles that typify 
the operational philosophy of a supply chain;

•	 the environmental code of practice that directs a supply chain system.

Table 1  Primary and secondary values and their dimensions

Source: Charatsari et al. (2023)

Type of value Dimension Activity

Primary value Managerial Quality orientation
Innovation orientation
Acknowledgement of consumers’ needs
Communication efficiency

Relational Focus on workers’ safety
Employees’ upskilling
Coalition building
Information-sharing

Economic Efficient resource exploitation
Cost and profit optimization
Fair income distribution
Economic viability

Organizational Efficient organizational structures
Adaptability
Democratic decision-making
Stakeholder engagement

Secondary value Cultural Affinity with farmers’ culture
Compatibility with local culture
Enhancement of collaboration culture
Promotion of corporate responsibility culture

Social Emphasis on human rights
Social capital development
Community wellbeing enhancement
Community resilience building

Ethical Focus on fair value distribution
Fair competition
Food waste reduction
Emphasis on ethical consumption

Environmental Environmental footprint reduction
Energy efficiency
Adoption of green practices
Commitment to climate change action
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Considering secondary values alongside primary values is of paramount importance, 
as it highlights that supply chains are systems embedded within broader social networks, 
thus connecting them to society.

Research methods
After an overlook of the dimensions that determine the ability to produce primary 
and secondary values (through the benchmark framework), the following sections will 
uncover the empirical analysis conducted on a sample of Italian farmers adhering to a 
SFSC. The objectives of this part of the analysis are, firstly, to conceptualize and select 
two digital solutions and investigate farmers’ awareness and propensity to adopt two 
previously selected digital solutions. Secondly, through a prioritization scoring tech-
nique, to identify the most important primary and secondary value dimensions in the 
view of farmers adhering to a SFSC. The results of the empirical analysis will point out 
how addressing compatibility issues is paramount when considering the digitalization 
process as a sociotechnical transition.

Study design

The analysis is conducted on a sample of farms adhering to “Campagna Amica Foun-
dation”, a project realized within Italy’s most important farmers’ association, Coldiretti. 
The project is grounded on a collective farmers’ marketing initiative (Knickel et al. 2008) 
aimed at promoting the direct selling of local and seasonal food products by farmers, 
contributing to valorize the authenticity, freshness, and traceability of local products. To 
conduct the empirical analysis, an e-mail was sent to the farmers adhering to the SFSC 
managed by Campagna Amica Foundation, asking them for their availability to fill in a 
questionnaire. Thirty-one farms approved a consent form and accepted to participate. 
The questionnaire was administered through an online survey carried out through a 
computer-assisted web interviewing (CAWI) method. The questionnaire is articulated 
into three parts: the first part includes the farm’s sociostructural characteristics (farm’s 
size, territorial localization, farmers’ age, family composition, and level of education); 
the second part investigates farmers’ awareness and their propensity toward digital solu-
tions in the SFSC. The second section provided the farmers with an in-depth description 
of each digital solution proposed, with annexed examples and visual materials. Finally, 
the last part asked the farmers to evaluate two possible digital solutions by ordering pri-
mary and secondary values.

Two digital solutions

Two solutions—the “Digital solution for commercialization” (Solution I) and the “Digital 
solution for certification schemes” (Solution II)—were submitted to respondents. These 
solutions represent varying degrees of complexity. The term “complexity” encompasses 
multiple interconnected aspects, including a lack of skills, challenges in implementing 
technological infrastructure, and economic factors, as the cost of initial investment and 
deployment, which are among the most frequently cited in the literature (Long et  al. 
2016; Vecchio et al. 2020, 2023).

Solution I, characterized by a lower degree of complexity than Solution II, can 
be considered simpler. It is a digital platform used to store information on farmers’ 
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partners (e.g., suppliers), amounts of products sold per distribution channel (e.g., farm-
ers’ markets, direct sales in local restaurants), prices, costs, and revenues. This solution 
is expected to facilitate the economic monitoring of farms, thus helping farmers to make 
informed decisions, reduce their costs, select partners, and choose the most suitable 
distribution routes. Hence, farmers can increase their income and enhance the viabil-
ity of their farms. Moreover, information concerning certification schemes stored in the 
platform will provide potential consumers with adequate information regarding the high 
quality of products. In other words, the digital platform for commercialization proposed 
to participants in the survey will serve as a bridge, connecting farmers and consum-
ers, thus offering producers the opportunity to understand their customers’ needs and 
wants. The platform can also be used as a space for the engagement of societal groups 
with short food supply schemes.

On the other hand, Solution II entails a higher degree of complexity than Solution I, 
as it provides a digital platform aimed at linking different actors to improve certifica-
tion schemes. Through this platform, farmers, consumers, experts, and societal actors 
(such as civic organizations, Non-governmental organization representatives, consumer 
associations, the media, or public authorities) have the opportunity to co-develop a cer-
tification scheme through an open negotiation process, determining standards, obliga-
tions, and best practices hosting contributions from various sources, including public 
participation. The platform will continue its operation after developing the certification 
scheme, storing information about the environmental, social, and ethical performance 
of the SFSCs and facilitating the nurturing of a culture of belonging among short supply 
chain members (farmers and consumers).

Given this scenario, respondents were asked to assign a value from 1 (extremely low) 
to 10 (extremely high) to express their propensity to adopt and their general evaluation 
of both digital solutions proposed. The results will reveal which solution is perceived 
as less complex and, therefore, potentially more compatible with the food system under 
investigation.

AKAP sequence

The empirical analysis was performed through an AKAP sequence, borrowed in the 
present study to gain valuable insights about the potential adoption of the two pro-
posed digital solutions. This framework, introduced by Evenson (1997), investigates 
the Awareness-Knowledge-Adoption-Product steps that define the adoption process of 
a given innovation. In particular, the model discriminates a cognitive stage (awareness 
and knowledge) from an action stage (adoption), which in turn determines the impact of 
adoption on farms (product) (Vecchio et al. 2020). The AKAP sequence was originally 
developed to evaluate the impacts of alternative extension services (De Rosa et al. 2014) 
and later used to conduct research on the adoption of innovation by farmers, focusing 
on the context of developing (Gandhi et  al. 2009; Kyaruzi et  al. 2010) and developed 
countries (Masi et al. 2022; Vecchio et al. 2023).

The AKAP framework examines the process that leads to the adoption of an innova-
tion, starting from the awareness of potential adopters who know about the existence of 
that innovation. In the next step of the model, potential adopters acquire more or less 
information about the innovation to build knowledge. This phase is particularly crucial 
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since the subsequent adoption of the innovation depends on the amount of knowledge 
gained in the previous stages. Finally, if the adoption does take place, the Product phase 
is expected to determine the impact of such a decision in terms of benefits for the farm, 
and it deserves attention as it fully represents a post-adoption scenario (Vecchio et al. 
2022a). Concerning our application of the AKAP sequence in the present work, the steps 
have been explored, inspired by Masi et al. (2022), as follows:

•	 Awareness phase: whether participants have “heard of” (Coleman et  al. 1955) the 
existence of digital technologies;

•	 Knowledge phase: participants’ knowledge about digital technologies and how they 
can improve relations within farmers’ markets.

•	 Adoption phase: respondents’ propensity to adopt the formulated digital solutions. 
Thus, unlike other analyses, adoption is not considered stricto sensu, but as willing-
ness to uptake a digital solution.

•	 Product phase: expected benefits (in terms of primary and secondary value creation) 
arising from adopting digital solutions. This phase has been analyzed by considering 
the primary and secondary values previously identified (see Table 1). More precisely, 
two statements were extracted for each dimension in the questionnaire, character-
izing primary and secondary values to measure the two types of values. The utilized 
criteria refer to the existing relevant literature, which is recalled in the following 
tables. In detail, the criteria for primary values are listed in Table 2, while those for 
selecting secondary values are in Table 3.

In the questionnaire, respondents were asked to assign a value to each of the eight 
criteria of both primary and secondary values on a scale from 1 (least important) to 8 
(most important). Combining the average values of the two criteria for each dimension 
allowed to assign a unique measure of the importance that the interviewees attribute 
to the dimensions of primary and secondary values. Then, a prioritization scoring tech-
nique led to ordering the dimensions, hence capturing the most important and valued 
ones according to the interviewed farms.

Table 2  Statements selected for primary value creation

Dimension Criterion Relevant literature

Managerial Can help to improve managerial aspects Nilsen-Nygaard et al. (2021), Truong et al. (2022)

Can help innovation adoption Biénabe et al. (2011), Aguiar et al. (2020)

Relational Can build collective action Yu et al. (2002), Bitzer and Bijman (2015), Brun 
et al. (2020)

Can improve employees’ upskilling Patrucco et al. (2022), Rajesh (2022)

Economic Can help increase the economic security of 
farmers

Berti and Mulligan (2016)

Can help farmers to reduce production costs Barnes et al. (2019), Vecchio et al. (2020)

Organizational Can build efficient organizational structures Scott (1975), Ellman and Pezanis-Christou 
(2010), Chen and Chang (2012), Gelard et al. 
(2013), Janićijević (2013), Ahmady et al. (2016)

Will require adaptability Crossan et al. (1999), Evenseth et al. (2022), 
Benedek et al. (2022)
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Results and discussions
Sociostructural characteristics of the farms

The overall sample includes 31 farmers. The respondent’s average age is 44, ranging 
between a minimum of 34 and a maximum of 69, mostly males (61%). The sample pri-
marily consists of small and medium-sized farms, averaging 21.6 hectares in size. As 
far as the level of education is concerned, most farmers possess a high school diploma 
(48%), followed by those who graduated with a university master’s (32%), and, in gen-
eral, 84% of the total cases were related to the agricultural sector. Table 4 shows the 
results of the sociostructural characteristics in detail.

Table 3  Statements selected for secondary value creation

Dimension Criterion Relevant literature

Cultural Can promote a culture of socially responsible 
farming

Commission of the European Communities 
(2001), Strand (2009), Russo and Perrini (2010)

Respects the culture of farmers Tang et al. (2019), Knook and Turner (2020), Ang 
et al. (2021)

Social Can increase the resilience of the community Fabinyi and Barclay (2022)

Can enable greater respect for human rights 
and workers’ health

Maloni and Brown (2006), Diabat et al. (2014), 
Pinto (2019)

Ethical Can build fair competition Paine (1990), Hultén and Vanyushyn (2010), 
Carolan (2013), Clapp and Scrinis (2017)

Can reduce food waste Kiss et al. (2019)

Environmental Can promote green practices Kotzab et al. (2011)

Can make the fight against climate change 
possible

Damert and Baumgartner (2018), Dahlmann, 
and Roehrich (2019), Cory et al. (2021)

Table 4  Sociodemographic profile

Variable Options Percentage 
(%)

Gender Male 61

Female 39

Other 0

Education Elementary school 3

Middle school 7

High school 48

Bachelor’s degree 10

Master’s degree or over 32

Annual turnover 0–25,000 € 39

25,000–50,000 € 19

50,000–100,000 € 16

100,000–500,000 € 26

500,000–1000,000 € 0

Over 1000,000 € 0

Variable Option Average

Age Open-ended question 44 years

Utilized Agricultural Area (UAA) Open-ended question 21.6 hectares
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Results from the AKAP sequence

The first step of the sequence to be inspected in the survey is Awareness, i.e., whether 
respondents have ever “heard of” digital technologies. The participants in the question-
naire were asked: “Do you know what a digital technology is?”. All 31 farmers in the sur-
vey have heard of and are aware of digital technologies.

Beyond the mere Awareness, a further step is to delve deep into the actual Knowledge 
that SFSC farmers have on the topic through the question, “What do digital technologies 
mean to you?”. From the answers given in the questionnaire, it emerges that some farm-
ers conceive digital technologies as “a digital instrument that can speed up and enhance 
information exchange among supply chain members” (not only among producers, but 
also between producers and consumers). Others believe that digital technologies repre-
sent a “management tool that can reduce the administrative burden and can substitute 
existing business models, and in few cases manual work, with the emergence of new tech-
nologies, while increasing productivity”. Finally, another share of farmers identifies digi-
tal technologies with the Web, which includes social media, online sales, and electronic 
invoicing. Moreover, 29 out of 31 farmers believe that adopting digital technologies can 
improve relations within farmers’ markets, while two respondents would instead the 
system remains unvaried. Farmers who support the potential of digital technologies of 
enhancing relations have also specified in which ways this can happen: they have pos-
ited that digital technologies can promote online purchases (37.9%), may provide better 
information to consumers (34.5%) and can establish tracking systems (10.3%).

After having inquired into farmers’ Knowledge regarding digital technologies, our 
interest was to assess farmers’ willingness to invest in digital technologies, which rep-
resents the Adoption phase in our AKAP sequence. As mentioned, we refer to the 
Potential Adoption as farmers’ readiness to adopt. Most farmers in the sample (74.2%) 
were willing to invest in digital technologies. At the same time, eight out of 31 respond-
ents are still not ready to turn to digital technologies in their farming system. Farmers 
inclined toward digitalization have suggested that integrating digital technologies into 
their business models can “open to new interesting perspectives”, “better inform final con-
sumers about farms’ characteristics, their cultivation methods and their products”, and 
“expand their customer segments”. Additionally, they acknowledge that digital technolo-
gies “can enhance their competitiveness in an increasingly digitalized society” but only 
provided that “these solutions can streamline the workload”.

On the other hand, some reasons behind farmers’ rejection of digital technologies 
emerged, such as the cost of investment as some emphasize that more structured com-
panies can adopt them, their feeling of not having time to acquire digital technology 
skills, and the reduction of direct contact with consumers. Another participant in the 
survey does “not agree with such an excessive digitalization”. These results support the 
idea that even in the context of the SFSC, the most common barriers to the diffusion of 
technological innovation are the changes in supply chain interactions, risk perception, 
and economic factors (e.g., Joffre et al. 2019; Giua et al. 2022; Osrof et al. 2023), so con-
firming Roger’s (1983) issue of “compatibility”.

Then, respondents were invited to select between the two digital solutions. Due to 
their limited skills in managing digital tools, farmers have expressed their preference 
towards the “simple” one, as presented in Fig.  1. This follows the idea reported by 
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Vecchio et al. (2020) that the propensity to adopt increases as perceived complexity 
decreases. A cautious approach to digitalization clearly emerged, with higher scores 
for the “simple” solution (Solution I) in general evaluation and inclination to adopt. 
Given the two digital solutions proposed in the survey, results show that farmers are 
more prone toward the solution for commercialization, or in other words, the simpler 
one. As a matter of fact, on a scale from 1 to 10, the average score given by respond-
ents in the general evaluation of this digital solution is 6.52. In addition, the inter-
viewed farmers exhibit an average propensity to adopt this solution equal to 6.78. 
On the other hand, as expected, a lower propensity to adopt the digital solution to 
improve certification schemes emerges (Solution II), with an average score of 4.84. 
With a lower general evaluation (4.97), this might be explained by a higher degree 
of complexity that farmers are supposed to cope with in this case. Therefore, Fig. 1 
clearly illustrates that potential users positively perceive more advanced digital solu-
tions. Despite their favorable evaluation, their propensity to adopt these technologies 
remains relatively low due to the higher level of complexity involved—essentially a 
case of “I’d love to, but I’m not able to”.

Accordingly, a “context-related pragmatism” occurs. The solution I was indicated as an 
interesting and viable solution overall, especially to digitalize part of sales and increase 
contact with the consumer, especially the new young customer base. Barriers to adop-
tion were identified as: i) the possible initial cost and the potential to use the solution 
only in large farms, ii) the possibility of overlapping with the functions already proposed 
by decision support systems, and iii) the impossibility of reaching most consumers at 
farmers’ markets, in particularly the elderly ones. In the case of Solution II, it was con-
sidered more challenging to adopt since it would add complexity, such as a bureaucratic 
burden to the already existing certification schemes. Furthermore, it is recognized as 
suitable only for large companies and young and highly educated entrepreneurs, an 
aspect that also literature underlined as a predominant phenomenon (e.g., Knierim et al. 
2019; Van der Burg et al. 2019). Lastly, some farmers considered it “risky to involve many 
actors” when adopting a digital innovation.

Finally, the product stage of the AKAP framework envisages the impact of digital tech-
nologies on farms. As pointed out in the methodology, products are synthesized based 
on the benefits the farmers expect from adopting the digital solution.

4.97

6.52

4.84

6.78

0 1 2 3 4 5 6 7 8 9 10

Solution II

Solution I

propensity to adopt (1-10) general evaluation (1-10)

Fig. 1  General evaluation and propensity to adopt digital solutions (average), where Solution I is “Digital 
solution for commercialization” and Solution II is “Digital solution for certification schemes”
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Given the values by respondents to each of the criteria, a prioritization scoring tech-
nique, illustrated in Fig. 2, allowed to uncover the most important primary and second-
ary value dimensions of the two considered solutions. Concerning the digital solution 
for commercialization (Solution I), the economic and the organizational appear to be 
the most important within the primary values dimensions when dealing with a digital 
platform that is meant to connect farmers and consumers for sale purposes (14 respond-
ents ranked these two primary value dimensions in the first position). In contrast, the 
managerial and, especially, the relational dimensions are less relevant in the farmer’s 
view. Considering secondary value, the cultural, ethical, and environmental dimensions 
(in decreasing order) were the most important, while only three out of 31 farmers placed 
the social dimension in the first position.

Regarding the digital solution aimed to improve certification schemes (Solution II), a 
quite similar scenario can be observed for the primary values dimensions, with the eco-
nomic and organizational aspects occupying the first positions (to a minor extent with 
respect to the first digital solution). In contrast, in terms of secondary value, the envi-
ronmental dimension predominates over the other ones and, again, is given less atten-
tion to the social dimension in terms of change.

Conclusion
This paper aimed to uncover the articulated mechanisms leading to the adoption of 
digital solutions within SFSC. Due to the morphology of the SFSC, meant as socially 
constructed food quality networks (Renting et al. 2003), value creation mechanisms 
behind digitalization have been explored by making out primary and secondary val-
ues, including cultural, social, ethical, and environmental dimensions beyond simple 
economic variables. Results show that the farmers are more prone to the “simpler” 
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solution, which, in this case, is a digital tool for commercialization. The results may 
also suggest that as farmers become more familiar with “simpler” digital solutions, 
they may be more inclined to adopt more complex tools in the future. The different 
willingness to introduce the two digital solutions invites to reflect on whether their 
adoption is compatible with the investigated food system. As a matter of fact, both 
actual and symbolic incompatibility (Roger 1983; Aubert et  al. 2012; Lioutas and 
Charatsari 2020) emerged from the results.

According to farmers, the actual incompatibility is linked to farm size (and con-
nected to relatively higher costs of adoption), the level of education and the skills gap, 
confirming a broad existing literature (Ghadim and Pannell 1999; Zilberman et  al. 
2012; Heiman et  al. 2020). As shown in Fig.  2, economic and organizational issues 
may affect compatibility by reducing the inclination to adopt. As pointed out in pre-
vious research, the economic sustainability of digital solutions, coupled with the 
organizational adjustments to be faced, raises cost/opportunity concerns regarding 
adoption (Barnes et al. 2019), and may represent a constraint for many farms, thereby 
limiting the uptake (Zilberman et al. 2012). Respondents have clearly indicated that 
digital technologies are created for more structured and large farms. Consequently, 
a negative balance between benefits and costs emerges. This confirms the neutrality 
issue in the uptake of digital tools, which is also widely highlighted in the literature 
(Fielke et al. 2021; Schnebelin et al. 2021). It stresses the risks of “Upa Tree” effects 
(Checkland 1976) caused by digitalization, which may either exclude some actors 
from the potential benefits of digitalization or become a privilege for the few. More-
over, the perceived relevance of digital solutions was also indicated as a source of 
actual incompatibility. Moreover, the perceived relevance of digital solutions was also 
indicated as a source of actual incompatibility. In fact, farmers stated that if the pro-
posed solutions would lead to an increase in demand, they do not believe they would 
be able to cope with a possible enlargement of their markets. Therefore, problems of 
directionality regarding the most suitable solution in specific food chains also emerge 
(Schnebelin et al. 2021).

As far as symbolic incompatibility is concerned, the lack of “coherence” with the 
cultural background characterizing the specific type of supply chain is recalled, as 
demonstrated in recent papers (Lioutas and Charatsari 2020). The stage-setting 
mechanisms behind the reconnection perspective of the farmers’ markets under-
line how short food supply chains aim to “physically” reconnect producer–consumer 
through direct relations, bringing about empowering relational and social capital (De 
Rosa et al. 2024). Consequently, incompatibility is also related to the idea that intro-
ducing digital solutions might interrupt the existing strong and personal connections 
between farmers and consumers, shifting their power relations (Prause et al. 2021).

From our research, it is also possible to underline how some drivers of compatibility 
have emerged in the survey. Farmers believe that digital solutions may represent an 
opportunity to increase the market share or even to modernize the farm and follow 
recent trends of modern distribution. As far as symbolic compatibility is concerned, 
similarly to other studies, our analysis emphasizes that digitalization may offer an 
interesting perspective to better inform final consumers about products’ character-
istics (Kittipanya-Ngam and Hua Tan 2020) and to make them aware of the farms’ 
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sustainable methods of production, as they are increasingly concerned about the 
environmental and social sustainability of the foods they are consuming (Song et al. 
2022).

Therefore, our research points out that addressing the issues of compatibility is of 
paramount importance when considering the adoption of digital solutions: in fact, 
both actual and symbolic dimensions emerged in terms of either barriers or oppor-
tunities, thus confirming that digitalization implies a “sociotechnical transition”, espe-
cially in cases of “twin” transition (with SFSCs being a clear example).

Results from the analysis confirm that an anticipatory approach to digitalization is 
needed to provide benefits to society and, at the same time, prevent potentially harm-
ful consequences: in fact, anticipation represents one of the main principles of RRI, 
together with reflexivity, inclusion and responsiveness (Stilgoe et  al. 2013; Lioutas 
et al. 2021; Vecchio et al. 2022b).

The relevance of economic, organizational, and managerial values resulting from 
the present work may address higher access to policy measures provided for sup-
porting investments aimed to increase farm competitiveness, with special reference 
to measure SRD01 included in the new programming period of the Common Agri-
cultural Policy (CAP) 2023–2027: technical and managerial innovation (digitalization 
included).

As far as sociocultural barriers are concerned, the possibility of building up new 
communities of “distant consumers” may bring about setting up new proximity rela-
tions (for instance, “communities of practices”) through the activation of organized 
proximities, therefore going beyond mere geographical proximities (Torre 2019; 
Cofré-Bravo et al. 2019).

In conclusion, our research suggests a “stepwise approach” toward the uptake of 
digitalization: through a gradual introduction of digital technologies, farmers are 
expected to acquire increasing familiarity with these tools. Indeed, one of the lim-
its of this study is represented by the consideration of potential adoption rather than 
effective adoption and implementation: the benefits uncovered from the analysis 
stand only for expected, or better, perceived benefits that come from the two digital-
ized business models. Future research shall examine the adoption of digital platforms 
to explore the practical benefits they generate.
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