
Business Strategy and the Environment, 2024; 0:1–18
https://doi.org/10.1002/bse.4079

1 of 18

Business Strategy and the Environment

RESEARCH ARTICLE OPEN ACCESS

Unpacking Proximity for Sustainability in Short Food 
Supply Chains
Verónica León- Bravo  |  Belinda Borrello |  Federica Ciccullo |  Federico Caniato

Department of Management, Economics and Industrial Engineering, Politecnico di Milano, Milan, Italy

Correspondence: Verónica León- Bravo (veronica.leon@polimi.it)

Received: 15 October 2023 | Revised: 27 October 2024 | Accepted: 14 November 2024

Funding:

Project funded under the National Recovery and Resilience Plan (NRRP), Mission 4 Component 2 Investment 1.3 -  Call for tender No. 341 of 15 March 2022 
of Italian Ministry of University and Research funded by the European Union – NextGeneration EU, Award Number: Project code PE00000003, Concession 
Decree No. 1550 of 11 October 2022 adopted by the Italian Ministry of University and Research, CUP D93C22000890001, Project title “ON Foods -  Research 
and innovation network on food and nutrition Sustainability, Safety and Security – Working ON Foods. 

Keywords: disintermediation | information sharing | short food supply chain | supply chain relations | sustainability | traceability

ABSTRACT
Short food supply chains (SFSCs) have been frequently named as sustainable alternatives to global chains, associated with the 
concept of local chain, and emphasizing the role of geographical proximity for achieving sustainability. However, it is also recog-
nized that geographical proximity is not enough to build SFSCs and create a sustainable impact. A multi- dimensional approach 
identifies three types of proximity: geographical, relational, and informational proximity to define SFSCs. Hence, the aim of 
this study is to extend that body of literature by investigating the role of relational and informational proximities in SFSCs. We 
analyze a set of 23 companies in four food industry sectors in Italy to characterize the practices implemented to build proximity, 
upstream and downstream, in their supply chains. Our findings reveal a combination of different practices along the three prox-
imity dimensions that define SFSCs. These results allow also to underline how specific practices for relational and information 
proximity are paramount for attaining sustainability objectives in SFSCs.

1   |   Introduction

The food industry is dominated by global supply chains of pro-
cessed foods (Engelseth  2016). These types of supply chains 
are often perceived as unsustainable due to their long travel-
ing distances and associated environmental impacts (D'Amico 
et  al.  2014), as well as questionable working and living con-
ditions for laborers (Yacamán-  Ochoa, Matarán, and Mata 
Olmo 2019). Global food supply chains contribute significantly 
to greenhouse gas emissions, resource depletion, and waste gen-
eration (Garnett 2011). Furthermore, labor issues and socioeco-
nomic disparities are exacerbated by these extended networks 
(Kjellström et al. 2019).

Modern consumers are increasingly demanding high quality, 
healthy food products (D'Amico et al. 2014) and are also will-
ing to recognize higher value in products purchased “from the 
source” (Todorovic, Maslaric, and Bojic 2018). Additionally, they 
seek information about provenance and sustainability prac-
tices adopted by producers (González- Azcárate, Maceín, and 
Bardají 2021). This shift in consumer behavior underscores the 
need for more sustainable food supply chains.

In response to these consumer demands and the need for sus-
tainability, Short Food Supply Chains (SFSCs) emerge as al-
ternative configurations (Renting, Marsden, and Banks 2003) 
that contrast global food supply chains not only referring 
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to geographical distance but also in terms of sustainability 
impact. According to the European Regulation 1305/2013 
(Commission 2013), SFSCs are intended to be production mod-
els built for sustainability. On one side, SFSCs are indeed char-
acterized by shorter geographic distances (Engelseth  2016), 
but also by fewer intermediaries and stronger relationships 
between producers and consumers (Todorovic, Maslaric, and 
Bojic  2018). These supply chain typologies emphasize their 
role of “alternative” to global – and often unsustainable – 
chains, focusing on local and high- quality products and en-
abling producers to reach consumers in an easier and direct 
manner. However, it is not always clear how they build their 
‘shortness’ beyond mere distance and whether these stronger 
relationships are structured with sustainability objectives 
in mind.

Not all food supply chains can be short or local to achieve sus-
tainability, as certain products must be transported globally 
to meet consumer demand. For instance, products like coffee, 
cocoa, and certain fruits and vegetables are grown in specific 
regions and require global distribution to reach consumers. 
Therefore, the concepts of “shortness” and geographical distance 
in these cases appear to be contradictory. To address this, other 
ways to “shorten” global supply chains are sought. For instance, 
food supply chains are becoming more proactive in bridging the 
challenges of large geographical distances through information 
sharing tools such as certification labels (Renting, Marsden, and 
Banks  2003), and traceability alternatives built on technology 
(Ersoy et  al.  2022). Technological innovations, such as block-
chain and advanced tracking systems, enhance traceability 
and transparency in global supply chains. These advancements 
facilitate information sharing, boost consumer trust, and sup-
port sustainability efforts (Jraisat et al. 2022). These tools allow 
global supply chains to build information proximity (Higgins, 
Dibden, and Cocklin  2008), aiming to either complement or 
compensate for low geographical proximity.

Previous literature identifies another dimension of proximity, 
as mentioned above, which implies tighter connections among 
actors. This type of proximity is usually labeled as relational 
proximity, and it refers to reducing the number of intermediaries 
between producers and consumers (Bos and Owen 2016), and 
establishing closer and cooperative relationships (Sharfman, 
Shaft, and Anex 2009) that can complement or compensate for 
low geographical proximity. Developing these relationships in-
volves various practices where different actors work together 
more closely. For instance, Jraisat et  al.  (2021) define collabo-
rative mechanisms such as joint planning and coordinated lo-
gistics as essential in creating synergies between supply chain 
partners, enhancing overall performance and sustainability. 
These mechanisms help in aligning objectives and sharing re-
sources effectively. In another context, Upadhyay (2020) high-
lights the importance of cooperative agreements in developing 
economies, emphasizing that these practices enable resource 
optimization, and the integration of environmentally friendly 
practices throughout the supply chain.

Therefore, to define SFSCs beyond geographical location and 
distance, previous studies argue the need to include these three 
different dimensions of proximity: geographical, relational, and 
informational (e.g. Renting, Marsden, and Banks 2003; Caniato 

and Luzzini 2012). However, a clear operationalization of these 
theoretical dimensions is currently missing. This lack of clarity 
hinders companies in the food supply chain from fully under-
standing and applying these concepts to build SFSCs, particu-
larly when sustainability objectives are in place.

First, previous literature argues that geographical proximity 
may not automatically guarantee a lower environmental impact 
of transportation, since this depends on a number of factors, 
such as the transportation mode adopted, the travelling fre-
quency, the way transportation is planned and organized, and 
because low volume and local scale might not favor sustainabil-
ity either (Malak- Rawlikowska et al. 2019; González- Azcárate, 
Maceín, and Bardají 2021). In contrast, global food chains are 
traditionally much more efficient when it comes to transporta-
tion and logistics thanks to the assets and facilities they count 
on, and the volumes they move around (González- Azcárate, 
Maceín, and Bardají  2021). Second, the contribution of SFSCs 
to the social impact through rural development might not be au-
tomatically linked to proximity but could be a result of several 
other factors such as culture and tradition, institutional factors, 
community- oriented practices, company mission among others 
(González- Azcárate, Maceín, and Bardají 2021; León- Bravo and 
Jaramillo- Villacrés 2021). Third, information sharing and trans-
parency in food supply chains is not determined by distance, 
whether long or short, but can help enhancing factors such as 
food quality, safety, and sustainability along the supply chain. 
For example, León- Bravo, Ciccullo, and Caniato (2022) illustrate 
that various actors in the coffee supply chain can implement dif-
ferent types of traceability systems for monitoring their products 
and collecting, tracking, and sharing data. These systems can 
vary significantly in terms of integration and technology used. 
The choice and application of these traceability systems can 
have a substantial impact on the sustainability practices of these 
companies (Norton et al. 2014).

In account of the previous observations, these two additional 
types of proximity, i.e., informational, and relational, even if 
recognized in previous literature, still need to be unpacked for 
deeper understanding and actionability into specific practices 
upon which sustainability synergies could be levered. Therefore, 
this study aims to investigate how relational and informational 
proximity dimensions can be implemented to help build SFSCs 
with sustainability goals in mind. The research question we aim 
to address in this study is: How can relational and informational 
proximity be implemented to build short food supply chains with 
sustainability goals?

Given the heterogeneity in the food industry, our research aims 
at covering varied industry sectors, i.e., cold cuts (cured meat), 
dairy products, fruits and vegetables, and, oil which are among 
the most critical in terms of sustainability as well (Cannas 
et al. 2020; Golini, Moretto, and Caniato 2017). We conducted 
our research in Italy, through multiple case studies. Results 
from our analysis provide a more comprehensive operationaliza-
tion of the two additional proximity dimensions that companies 
in food industry can apply to build or strengthen SFSCs to reach 
sustainability.

In the following sections, we will present the conceptual back-
ground and research framework. Next, we will describe the 
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methodology and discuss our findings. Finally, we will conclude 
by presenting the theoretical and managerial implications of 
our work.

2   |   Conceptual Background

2.1   |   The Notion of Proximity in Short Food 
Supply Chains

A state- of- the- art literature review is conducted to identify the 
main definitions of proximity in food supply chains. Short Food 
Supply Chains (SFSCs) are often presented as one typology of 
Alternative Food Networks (Kumar, Wang, and Kumari 2019) con-
trasting with global food chains (Engelseth 2016; Kumar, Wang, 
and Kumari  2019) and that stems from the concept of locality 
(Ilbery and Maye 2006). They are characterized by new relations 
of time and space (Renting, Marsden, and Banks  2003). Hence, 
SFSCs, as alternative networks, are built on three key ideas. First, 
they aim to reconnect producers and consumers (Whatmore, 
Stassart, and Renting  2003; Hergesheimer and Wittman  2012; 
Sacchi, Cei, and Stefani 2018). Second, they emphasize transpar-
ency, enabling value- laden information to flow along the chain to 
reach consumers (Marsden, Banks, and Bristow 2000; Whatmore, 
Stassart, and Renting  2003; Hergesheimer and Wittman  2012). 
Third, they support local and rural development (Renting, 
Marsden, and Banks 2003; Forssell and Lankoski 2014), address-
ing urbanization, rural restructuring (Jarosz 2008), and economic 
diversification needs (Marino, Mastronardi, and Giannelli  2018; 
Mastronardi, Marino, and Giaccio 2019).

Scholars developed different models to classify SFSCs according 
to the concept of proximity. The first fundamental model is pre-
sented by Renting, Marsden, and Banks (2003), in which three 
typologies of SFSCs are identified: face- to- face SFSCs, when 
there is direct interaction between producer and consumer; 
proximate SFSCs, where spatial proximity decreases being sup-
ported by stronger institutional arrangements, as in the case 
of cooperatives or Community Supported Agriculture (CSA); 
extended SFSC, where the connection between producers and 
consumers is enabled by the value- laden information embed-
ded with the product, differentiating it from other anonymous 
commodities. In this model, organizational processes and ar-
rangements are inversely proportional to spatial proximity, i.e., 
as physical proximity decreases, organizational arrangements 
substitute spatial proximity (Dubois  2018; Renting, Marsden, 
and Banks 2003).

Alternatively, in the model proposed by Aubry and Kebir (2013), 
geographical and organized proximity are combined to identify 
four typologies of food supply chains. First, when both geo-
graphical and organized proximity are weak, is the conventional 
long supply chains. Second, SFSCs with indirect relations refer 
to local supply of products, mediated by an intermediary, thus 
having strong geographical proximity and weak organized prox-
imity. Third, SFSC with distant relations does not imply the co- 
localization of producers and consumers, but they share values 
and confidence through information (strong organized proxim-
ity, weak geographical proximity). Lastly, the ones having both 
strong geographical and organized proximity, which entails the 
full meaning of a SFSC according to those authors.

A more recent model is proposed by Malak- Rawlikowska 
et  al.  (2019), in which organized proximity includes, first, or-
ganizational proximity as the number of intermediaries in the 
chain and, second, social proximity, based on mutual trust and 
transfer of information. In a similar approach, Forssell and 
Lankoski (2014) recognized three dimensions of distance: phys-
ical distance, value chain distance (number of intermediaries) 
and informational distance (availability of information about 
food and place and method of production). These last two mod-
els consider all the relevant dimensions of proximity, giving 
information a primary role, without considering them as com-
peting dimensions.

The above- mentioned models in previous literature have indeed 
argued how distance and proximity can be explained with dif-
ferent dimensions; however, how these proximity dimensions 
are actually implemented in food supply chains is not yet ad-
dressed in literature, especially when actors in the chain aim 
at sustainability as well. Thus, there is the need to unpack the 
operationalization of the proximity dimensions in such a way 
that actors in the food supply chain could apply them to build a 
SFSC with sustainability purposes in mind.

Table 1 provides a detailed summary of the various dimensions 
of proximity as defined in previous literature, highlighting key 
aspects and their implications for food supply chains.

2.2   |   Sustainability and Proximity in (Short) Food 
Supply Chains

The European Regulation 1305/2013 (European Commission 2013) 
defines SFSCs as a production model that is able to achieve 
economic, environmental and social benefits. The interplay of 
different contrasting or synergistic effects between and within the 
different sustainability dimensions is a predominant discussion in 
literature and policy making referring to SFSCs.

On the economic dimension, the value that SFSCs generate can 
represent an important recognition in the market and in partic-
ular, a larger share of this value is expected to be captured by 
producers. Such positive effect on producers can be attributed 
to having better control and greater independence on price 
setting and on demand management, thanks to direct selling 
(Yacamán-  Ochoa, Matarán, and Mata Olmo 2019). Moreover, 
the value of reduced information asymmetry, and thus a higher 
information proximity along the food supply chain, is positively 
perceived by consumers, leading to higher satisfaction from 
the shopping experience compared to conventional food chains 
(Luzzini, Golini, and Crippa  2013; Carbone  2017). This value 
perception means also that food products from SFSCs are gen-
erally considered of a higher quality and frequently associated 
with a premium price (Malak- Rawlikowska et al. 2019; Sellitto, 
Vial, and Viegas 2018).

The environmental impact of SFSCs, and in particular, the role 
of geographical proximity, is highly debated in literature. On the 
one hand, SFSCs are often linked to the adoption of environ-
mentally sound practices, such as small- scale production that is 
considered to be more energy- efficient than industrial agricul-
ture (Woodhouse 2010). Nonetheless, evidence in support of the 
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reduced environmental impact is scarce in literature (Kneafsey, 
Venn, and Schmutz 2013; Sellitto, Vial, and Viegas 2018). On the 
contrary, Van Hauwermeiren et al. (2007), in their work on a life 
cycle- based impact of local food product, showed that local food 
systems have slightly higher energy consumption and carbon 
emissions with respect to traditional food systems, in conditions 
of full summer and inland production. Another controversial as-
pect is the impact of transportation activities. A main argument 
against environmental sustainability in SFSCSs consists in the 
management of small volumes with frequent deliveries (Malak- 
Rawlikowska et al. 2019) that in turn can increase pollution. In 
the fresh products supply chains, as the dairy supply chain, inef-
ficient logistics and packaging plays a major role in determining 
the detrimental environmental impact of SFSCs (Sonesson and 
Berlin 2003).

Finally, on the social sustainability dimension there is larger 
consensus of the positive impact of SFSCs, specifically regarding 
the concept of relational proximity. Ethical aspects are critical 
success factors associated with a closer relationship between pro-
ducers and consumers (Sellitto, Vial, and Viegas 2018) in more 
collaborative models along the supply chain (Sharfman, Shaft, 
and Anex 2009). Jraisat et al. (2021) emphasize the importance 
of collaboration mechanisms in sustainable supply chains. Their 
research illustrates how collaboration among supply chain ac-
tors can improve relational proximity, leading to improved sus-
tainability outcomes. Additionally, SFSCs foster social inclusion 
and fairness among supply chain actors, reconnecting with the 
rural areas, thus favoring local and rural development (Forssell 
and Lankoski  2014; Lanfranchi and Giannetto  2015; Renting, 
Marsden, and Banks  2003; González- Azcárate, Maceín, and 
Bardají 2021).

If SFSCs are expected to address sustainability in all the triple 
bottom line dimensions, the specifics on how building “short-
ness” when there is low geographical proximity while keeping 
the sustainability objectives in mind is still a topic of debate in 
the academic and management spheres. Hence, there is the need 
to better identify actionable practices to build relationships and 
information proximity that companies in the food supply chain 
could apply when setting up sustainable SFSCs.

3   |   Research Framework

The multiple facets connected to the notion of proximity in 
food supply chains are still unexplored in theoretical and em-
pirical terms. An effort devoted to analyzing the relational and 
information proximity would help to better understand how to 
build SFSCs and their implications connected to sustainable 
development.

For the aims of this study, the concepts of proximity in its three 
dimensions are initially derived from literature and will be ad-
opted for the empirical part of the research. Therefore, first, 
geographical proximity is described by the spatial distance be-
tween actors along the supply chain (Torre and Rallet 2005). 
However, distance is a relative measure: morphological char-
acteristics of the space under consideration and the avail-
ability of transport infrastructure should also be considered 
(Torre  2011), since they enable the potential of being geo-
graphically close to be effectively exploited. Distance refers 
to the spatial and physical separation between the focal com-
pany and its nearest upstream and downstream actors. To op-
erationalize this construct, we consider distances of less than 

TABLE 1    |    Proximity dimensions in literature.

Dimension Definition Measures

Geographical proximity Shorter geographic distance 
(Engelseth 2016)

• Geographic kilometric distance of actors determining 
supply and distribution flows (Torre and Rallet 2005)

Relational proximity Closer relationships with 
supply chain partners based on 

disintermediation and integration
(Aubry and Kebir 2013; 
Torre and Rallet 2005)

• Number of tiers between the processor and farmers 
(upstream)/consumers (downstream) (Bos and 
Owen 2016; Malak- Rawlikowska et al. 2019; 
Mastronardi, Marino, and Giaccio 2019)

• Intensity of the relationship between customers and 
suppliers (i.e., type of contractual agreements) (Edelmann, 
Quiñones- Ruiz, and Penker 2019; Fischer et al. 2009)

• Degree of vertical integration (Aubry and Kebir 2013)
Upstream (farming)
Downstream (distribution and/or retail)

Information proximity Information that is embedded into a 
single product and that reaches the 
consumers (Renting, Marsden, and 
Banks 2003; Marsden, Banks, and 
Bristow 2000; Whatmore, Stassart, 
and Renting 2003) as well as other 

supply chain stakeholders (Wognum, 
Bremmers, and Trienekens 2011)

• Type of information traced upstream and 
downstream (Caniato and Luzzini 2012)

• Tools adopted for traceability (Astill, 
Dara, and Campbell 2019)

• Degree of visibility
Information depth (i.e., how far upstream and 
downstream the information is traced) (Folinas, 
Manikas, and Manos 2006; McEntire et al. 2010)
Information breadth (i.e. the amount and granularity of 
traced information) (Opara 2003; McEntire et al. 2010)
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100 km and greater than 100 km, based on Regulation (EU) No 
807/2014, which defines SFSCs as food systems where foods 
are produced, processed, and sold within a defined geograph-
ical area, typically within a 20 to 100 km radius (European 
Parliamentary Research Service 2016).

Second, informational proximity is presented as the embedded-
ness of information in the product that reaches the consumer 
(Marsden, Banks, and Bristow  2000). It is strongly related to 
the notion of transparency, as the “shared understanding of and 
access to product- related information” by supply chain's stake-
holders (Wognum, Bremmers, and Trienekens 2011, p. 65) and 
information sharing that makes the information available (Kiil, 
Hvolby, and Trienekens 2019). Informational proximity is also 
connected to the notion of traceability for sustainability, which 
Garcia- Torres et al. (2019) present as a comprehensive concept 
involving information sharing, visibility and accessibility for 
the supply chain actors. Traceability plays a crucial role, as it 
enables the tracking and tracing of products and their history 
(Garcia- Torres et al. 2019), monitoring environmental and social 
practices among food supply chain partners (Ersoy et al. 2022) 
and thus, increasing proximity between actors for sustainability 
purposes.

Innovative technological tools enhance supply chain sustain-
ability by improving transparency and traceability, essential for 
trust and efficient information sharing. Jraisat et al. (2022) show 
that blockchain technology supports sustainability in reverse 
supply chain networks by enabling real- time access to product 
details, such as origin and production methods. This transpar-
ency helps reduce informational distance and strengthen both 
informational and relational proximity by also promoting trust 
among supply chain partners.

In agri- food systems, the characteristics defining traceability 
systems are valuable for unpacking informational proximity. 
This concept is closely tied to the level of detail and specificity 
of information shared throughout the food supply chain. Such 
clarity is essential for effectively assessing and managing sus-
tainability information, and thereby influencing potential sus-
tainability impacts. Hence, informational proximity can be 
defined through three key elements: (i) breadth, which concerns 
the amount and type of information exchanged; (ii) depth, which 
indicates the extent to which the system can trace information 
upstream or downstream; and (iii) tools, where the type of tools 
used can affect the accuracy and reliability of the information 
collected and shared (McEntire et al. 2010). These elements con-
tribute to defining the level of detail and specificity of informa-
tion shared throughout the supply chain. In practice, the level of 
detail can vary significantly, ranging from general information 
dissemination to specific details about individual products.

Third, relational proximity represents the actors' ability to in-
teract (Torre and Rallet  2005) and the ways they have to be 
close to each other, disregarding the level of geographical prox-
imity (Torre 2011). Usually, this feature combines the concepts 
of disintermediation and vertical integration along the chain 
(Aubry and Kebir  2013), thus relational proximity is mainly 
defined by the number of intermediaries along the chain (Bos 
and Owen 2016; Malak- Rawlikowska et al. 2019; Mastronardi, 
Marino, and Giaccio 2019). However, it is not only the number 

of tiers that plays a role, but also the intensity of these relation-
ships. The intensity of relationships is related to the type of 
inter- organizational arrangements established between actors, 
serving as an indicator of the robustness of their connections. 
Drawing on Edelmann, Quiñones- Ruiz, and Penker (2019) and 
Fischer et  al.  (2009), four possible inter- organizational agree-
ments are identified based on the type of organizational agree-
ments and the duration of trade relations: (i) spot contracts, 
where transactions are completed without a permanent and 
lasting relationship between the actors; (ii) relational contracts, 
where actors engage in repeated transactions based on trust and 
reputation, leading to enduring but informal relationships; (iii) 
formal contracts, where relationships are explicit and formal-
ized, varying in completeness depending on the variables and 
time horizon covered; and (iv) integration, where the company 
is vertically integrated, either in the upstream area of production 
or in the downstream area of distribution to the end consumer.

Another element crucial to achieving relational proximity is 
the implementation of practices that foster robust relationships 
within the supply chain. Three main practices are identified: 
(i) training and learning activities, which involve direct inter-
actions between processing companies and producers to build 
stronger relationships; (ii) benefit and risk sharing, which ad-
dresses the vulnerabilities of smaller actors, particularly small 
producers, by implementing agreements to mitigate economic 
and environmental risks and bridge gaps between upstream and 
downstream actors; and (iii) fair price settings, which involve ne-
gotiating fair prices through balanced arrangements, ensuring 
fair compensation and reducing power imbalances in a market 
often dominated by large food retailers (Edelmann, Quiñones- 
Ruiz, and Penker 2019). These practices are not only expected 
to enhance relational proximity but are also recognized to have 
significant sustainability implications.

Then, once the proximity dimensions are operationalized up-
stream and downstream in the chain, the sustainability implica-
tions will be identified as well. The graphical representation of 
the research framework is depicted in Figure 1.

4   |   Research Methodology

This study adopts a multiple case study approach to investigate 
the three dimensions of proximity for building SFSCs with sus-
tainable impact. We apply this qualitative research method for 
addressing a contemporary issue that has not been yet explained 
in detail (Barratt, Choi, and Li 2011; Yin 2014) with theory build-
ing purposes (Voss, Tsikriktsis, and Frohlich 2002). Given the 
heterogeneity in the industry and the multifaceted research prob-
lem that aims at investigating the three dimensions of proximity 
along three dimensions of sustainability, upstream and down-
stream in the supply chain, the qualitative research methodol-
ogy applied in this study becomes the most appropriate approach 
for grasping the complexity of these issues (Gummesson 2006; 
Yin  2014). As Gummesson  (2006) notes, qualitative research 
is ideal for dealing with complexity and context, capturing nu-
ances that quantitative methods might miss. Moreover, accord-
ing to the literature, a specific qualitative method — multiple 
case studies — helps capture intangible factors and the intricate 
nature of managerial processes (Gummesson  2006; Massaro, 
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Dumay, and Bagnoli 2019). Thus, the multiple case study meth-
odology allowed us to investigate the variety of applications in 
the industry along with the differences and similarities among 
various industry sectors (Hancock and Algozzine 2017). By ex-
amining multiple cases, we can draw more robust conclusions 
and develop a nuanced understanding of the factors influencing 
sustainability in different contexts. This methodology is partic-
ularly suited for exploring new or poorly understood phenom-
ena, as it enables an in- depth, context- rich analysis that can 
reveal insights not accessible through other research methods 
(Yin 2014; Creswell and Poth 2016).

4.1   |   Case Selection

This study includes four food sectors in Italy, cold cuts (meat), 
dairy, fruits and vegetables, and oil given their relevance in the 
country in terms of production volumes and income, and also to 
have a wider view on the food industry heterogeneity by includ-
ing animal origin and vegetal origin product sectors.

Italy is one of the main PDO (protected designation of origin) 
and PGI (protected geographical indication) producer countries 
with 63 cheese types, 44 meat derivates, 130 fresh fruits and 
vegetables, and 53 oils and fats.1 This type of products requires 
breeding, growing, and processing in specific geographical 
areas; hence, companies are usually located close to the breed-
ing or growing sites. Hence, this aspect is one of the sampling 
criteria in this study, thus including processors of PDO and PGI 
products, in closer geographical proximity with the upstream 
supply chain, i.e. breeders and slaughterhouses, usually estab-
lishing tight relationships with them (e.g., own farms, cooper-
atives, exclusivity contracts). Other companies instead have 
adopted other types of certifications (e.g., organic) for which 
there is the need to demonstrate the adherence to the adoption 
of specific sustainability standards. Hence, they are companies 
that very likely would assign importance to the direct control 
(also through geographical closeness) of their upstream supply 
chain, focusing also on building trustful relationship with sup-
ply chain actors and which are committed in demonstrating sus-
tainability through transparency.

Additionally, companies were selected based on their interest 
on sustainability issues with strategies implemented in terms 
of animal welfare, product quality, attention to nutrition, and 
reduction of contamination. Furthermore, companies selected 

are varied in terms of size, location, years of creation, and type 
of operations performed in the supply chain.

This way, the study considers a set of 21 companies that repre-
sent 23 units of analysis, i.e., product lines with different supply 
chain configurations, and this way Cases L, M and N belong to 
a single company. Table 2 presents a comprehensive summary 
of the companies involved in the study, providing insights into 
their operations and characteristics. The information covered 
includes the industry sector each company belongs to, the main 
product line they offer, their specific supply chain activities 
(such as production or distribution), and key demographic de-
tails like company size and years of operation. Together, these 
details present a well- rounded picture of the companies.

4.2   |   Data Collection and Analysis

Multiple sources of evidence compose the data in this study. 
Information from the companies was collected mainly via semi- 
structured interviews with the representatives of the companies 
who had knowledge of supply chain configuration and sustain-
ability strategies. Interviews were conducted in two rounds, by 
two or three researchers, recorded and transcribed. The first 
round involved the animal origin products (i.e., cold cuts and 
dairy), the second round was focused on the plant origin prod-
ucts (i.e., fruits and vegetables and oil). In addition, data infor-
mation from secondary sources such as sustainability reports, 
when available, news articles, and company presentations was 
gathered.

Table  3 presents the data collection specifics, including inter-
viewees, duration, and number of interviews per company. It is 
relevant to mention that food industry in Italy is fragmented, 
composed by many small and medium companies, thus, in most 
cases, a single respondent was identified as the responsible per-
son for sustainability matters and/or supply chain strategies in 
the company. The interviewee role could range from the CEO, 
company owner, marketing or operations manager, quality 
manager, product development manager, etc.

While relying on a single respondent per company may intro-
duce some bias due to the heterogeneity of respondents in other 
cases, this approach was necessary given the industry structure. 
To mitigate and reduce potential biases, we triangulated the 
information gathered in the interviews with publicly available 

FIGURE 1    |    Research framework.
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information on company websites and documentation shared 
by respondents. This triangulation helps ensure the validity and 
reliability of the data (Creswell and Poth  2016; Patton  2014). 
Additionally, the use of multiple case studies allows for the 
comparison and contrast of findings across different contexts, 
further enhancing the robustness of our conclusions. The table 
also summarizes the additional primary and secondary sources 
consulted that allowed triangulation. Triangulation is a crucial 
research method that utilizes multiple data sources or methods 

to increase the validity and reliability of findings. It enhances 
credibility, identifies inconsistencies, and provides a more com-
prehensive understanding of the phenomenon under study 
strengthening validity and reliability.

For data analysis, the dimensions of proximity were first stud-
ied per unit of analysis, i.e., within- case analysis, observing the 
three dimensions of proximity upstream and downstream. For 
ensuring validity (Yin 2014), a deductive coding was developed, 

TABLE 2    |    Set of cases analyzed in this study.

Cases
Industry 

sector Funded in Staff
Sales 2020 

(M€) Supply chain activities Main product line

A Cold cuts 1975 91 48 Breed, slaughter & process Cold cuts (certified 
& non)

B Cold cuts 1930 143 55 Farm, breed, process & age Cold cuts (certified 
& non)

C Cold cuts 1962 500 290 Cooperative, farm, slaughter, 
process & condition

Cold cuts (certified 
& non)

D Cold cuts 1911 700 122 Slaughter & process Cold cuts (regular)

E Cold cuts 1985 400 176 Cooperative, farm, 
slaughter & process

Cold cuts (certified 
& non)

F Cold cuts 1812 2.600 989 Process Cold cuts (certified 
& non)

G Dairy 1952 Avg 
150

60 Process Cheese

H Dairy 1900 650 411 Cooperative, Farm & process Dairy product & 
certified cheese

I Dairy 1994 140 32 Process Buffalo milk & 
cheese (certified)

J Dairy 1900 480 502 Process & age Cheese (certified 
& non), & butter

K Dairy 1975 150 35 Process Cheese (certified 
& non)

L Dairy 1954 700 222 Farm, process & condition Cheese (certified 
& non), & butterM Process & age

N Process

O Fruits 
&vegetables

1966 2.767 872 Process Fruits &vegetables

P Vegetables 1853 14.700 2.779 Process Frozen vegetables

Q Vegetables 1990 150 30 Cooperative, produce & process Packaged salad bags

R Fruits 1940 1.500 1.040 Process Ready to eat fruits

S Fruit & 
vegetables

1967 2.100 290 Cooperative, produce & process Frozen vegetables

T Oil 1946 150 265 Process Olive oil

U Oil 1983 250 818 Process Seed oil

V Oil 1955 650 666 Process Olive oil

W Oil 1920 136 155 Process Olive oil
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TABLE 3    |    Summary of data collection.

Cases Interviewee role
Years of 

experience Gender

Interview

Secondary sources
Duration 

(min) Number

A Company owner 24 years Male 50 1 Company website

B Marketing Manager 4 years Male 25 1 Company website, 
sustainability 
report (2018)

C Quality Manager 4 years Male 60 1 Company website

D CEO and Sales Director 1 year Female 90 1 Company website, 
historical data, product 
catalogue, certifications

E Sales Director 4 years Male 60 1 Company website

F Head of Quality 2 years Male 60 2 Company website

G Business Manager 
(Board member)

3 years Male 45 1 Company website

H Logistics Manager 29 years Male 80 1 Company website

I Marketing Manager 1 year Female 60 1 Company website

J Vice President 1 year Male 50 1 Company website, 
sustainability 
report (2018)

K Quality Manager 2 years Male 45 1 Company website, 
booklets obtained at 

press conference

L President 31 years Male 45 1 Company website, 
sustainability data 
received via email

M

N

O Commercial Director 15 years Male 60 2 Website

Quality Manager 12 years Male 60

P Italy Agro- Manager 1 year Male 60 1 Website, product 
packaging

Q Owner and CEO 13 years Male 45 1 Website, product 
packaging

R Communication 
Manager

10 years Female 45 2 Website, sustainability 
report, informative 

prospectusInvestor relator 4 years Male 45

S Supply Chain Manager 38 years Male 75 1 Website, sustainability 
report

T Vegetable oil Product 
Development Manager

4 years Female 75 1 Website, internal 
platform viewing

U Trading Manager 9 years Male 60 3 Website, sustainability 
reportLogistics Manager 3 years Male 45

Communication 
Manager

4 years Female 30

(Continues)
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based on the constructs coming from the literature and pre-
sented in Table 1 and Figure 1. Aiming at evidencing how the 
coding process was developed, Table 4 shows some coding ex-
amples per construct and per proximity dimension.

Subsequently, the cross- case analysis involved the comparison 
across the cases to find similarities and differences according to 
the proximity dimensions. The cross- case analysis also allowed 
us to identify new patterns of practices toward proximity that 
have been implemented.

5   |   Findings: Unpacking Proximity Dimensions in 
SFSCs

This section presents the findings for each proximity dimension, 
analyzing the main observations across themes. It explains how 
different dimensions of proximity are observed in the cases, using 
specific examples to illustrate these dynamics. The analysis high-
lights key patterns and insights, demonstrating how proximity 
emerges in the cases and how it influences sustainability. Table 5 
supports this discussion by summarizing the cross- case analysis, 
showing the proximity dimensions, related constructs, and mea-
sures. In the table, a darker dot represents a measure consistently 
applied across all product lines, while a hollow dot indicates a mea-
sure used only in certain instances, showing partial application.

5.1   |   The Role of Geographical Proximity

Companies selected in this study had the commonality of high 
geographical proximity upstream in the supply chain. This was 
a methodological choice for ensuring that cases in the study 
already had the interest in developing SFSCs. Downstream in 
the supply chain, instead, the proximity varies. Even if a certain 
level of geographical proximity is expected in all the cases, being 
an important facet of SFSCs, cases show that having high geo-
graphical proximity downstream is a choice motivated by supply 
chain integration and visibility, or by the demands of the market 
according to the product typology and perishability. As Case B 
mentioned about geographical proximity:

“We made a conscious choice of proximity in order to 
better control our fully integrated supply chain.”

Companies do not rely solely on geographical proximity. The 
other dimensions of proximity – relational and informational 
– both upstream and downstream, may or may not be present. 
When they are present, they can take different forms according 
to the company's characteristics, strategies, and supply chain 
configuration.

5.2   |   Information Proximity and Sustainability

The cases under analysis also explore the dimension of infor-
mational proximity, defined by the breadth and depth of in-
formation and the tools used along the supply chain to reduce 
distances (McEntire et al. 2010). Table 5 reveals that the major-
ity of companies in our study invest in informational proximity 
both upstream and downstream.

Upstream, most cases achieve full information visibility with 
access to various types of information, including quality and 
sustainability. Downstream, across all cases, partial infor-
mation visibility is achieved, with some instances attaining 
full visibility, particularly in animal- based supply chains. 
For example, Case B illustrates partial downstream visibil-
ity: the firm uses labels to convey specific product quality in-
formation and usage recommendations, while sustainability 
claims are limited to general information on the company's 
website. This approach is common among producers dealing 
with fresh, minimally processed products sold unpackaged, 
making direct consumer communication at the point of sale 
challenging. In contrast, Case G achieves full downstream 
visibility by transparently communicating information about 
regulatory standards, quality and sustainability from breed-
ers to the final consumer. This is accomplished through 
direct communication with breeders, detailed product pack-
aging and accessible customer support channels, ensuring full 
transparency and trust throughout the supply chain. Similarly 
to upstream, a variety of information types, specifically en-
compassing product quality and sustainability (as shown in 
Table 5), are collected and shared across the majority of com-
panies examined.

Findings also indicate significant differences among com-
panies in terms of the tools used for information sharing, 
whether they adopt simple or innovative technological tools 
to streamline and “shorten” the supply chain. As explained in 

Cases Interviewee role
Years of 

experience Gender

Interview

Secondary sources
Duration 

(min) Number

V Global Purchasing 
Director

12 years Male 30 2 Website, sustainability 
protocol

Global Product 
Quality Technician

4 years Male 30

W Quality Manager 14 years Male 75 1 Website, Environmental 
product declaration 

(EPD)

TABLE 3    |    (Continued)
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(León- Bravo, Ciccullo, and Caniato 2022), simple traceability 
tools refer to documents, invoices and the like, while inno-
vative (authors named them advanced and integrated tools) 
include protocols, certification and more technological instru-
ments or platforms. Almost all companies utilize simple tools, 
with only a few incorporating innovative tools alongside more 
common methods for information collection and sharing 
among supply chain actors. The adoption of innovative tools 
is expected to enhance the reliability and accuracy of shared 
information efficiently among actors. One example is Case I, 
a dairy company that uses blockchain technology to ensure 
transparency in its PDO- certified cheese supply chain. This 
initiative aims to show every step from milking to packag-
ing, ensuring quality and preventing “Made in Italy” coun-
terfeiting. Each PDO product features QR- coded “Blockchain 
– Quality Certificate” labels, giving consumers details like lot 

numbers and expiration dates. This integration of blockchain 
and traditional methods builds trust by providing clear supply 
chain information.

A key communication tool is the packaging where compa-
nies exhibit the certification labels, ensuring consumers the 
level of quality and origin of the product. For instance, Case 
J, which produces certified Grana Padano cheese, invests in 
certifications such as SMETA (Sedex members ethical trade 
audit) that promotes practices along four pillars: work, health 
and safety, environment, and ethics. Also, for Case G packag-
ing is the communication tool used for reaching the consumer 
with information such as animal welfare as well as other sus-
tainability practices such as the water footprint reduction. In 
addition, Case M also communicates information collected 
upstream from the suppliers in the package. Case E explained 

TABLE 4    |    Examples of coding analysis.

Dimension Quotation First order code Second order code

Information 
proximity

“We ask suppliers to provide us with timely 
data, such as the register of treatments, 

production quantities and yields, irrigation 
methods, agronomic plan and how many people 

besides the owner are involved (…)” Case T
“(Suppliers) sign a voluntary agreement 

to transmit data for the calculation of 
environmental footprints and then allow us 

to carry out periodic controls (…)” Case T

Information to compute 
resource productivity and 
environmental footprint

Breadth—Sustainability 
information

“We have a supply chain portal, we upload 
documents to collect information, technicians 

both within and outside the farming 
organizations upload the information” Case T

Internal web portal 
to communicate with 

farmers and agronomists

Tools—Innovative tools

“When we participate in tenders for catering 
services in schools, we need to grant high 

level of details about product origin and each 
treatment that the product undergone. (…) 
there I s an increasing sensitivity” Case S

Detailed documental 
traceability for tenders 

(downstream)

Depth—Full visibility

Relational 
proximity

“We interact with independent producers from 
Colombia and Costa Rica (…). In Costa Rica we 

work directly with the largest independent group 
and then with a couple of other producers for 

bananas, and 7–8 pineapples suppliers” Case R

Direct relationship with 
producers (upstream)

Steps—Zero

“As food processing company we are part of a 
producer organization, and we plan with the 
producers what they can grow from year to 
year (…) We cannot be closer to our partners 

since they are our owners (…).” Case S

The processing company 
and the farmers are part 
of the same organization

Intensity—Integration

“Our principle is to avoid an economic damage 
that causes the farmers to lose money if the 

damage depends on us, for example if we have 
an issue in our factory for which we cannot 
accept the agreed volume of product from 

suppliers, it is not their (i.e. suppliers') fault, so 
we pay them for the entire volume of product we 

agreed upon and at the agreed price” Case S

The processing company 
avoiding potential 
losses for farmers

Practices—Risk sharing
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the importance of increasing informational proximity with 
communication tools:

“At the supermarket the consumer can find a QR 
code on our packaged meats which, if scanned, 
gives the possibility to know from which farms 
comes that pig used in that product […] Thus, we 
have built a real short supply chain: from field to 
fork.”

Other groups of cases implement more advanced and in-
tegrated traceability systems (León- Bravo, Ciccullo, and 
Caniato  2022) for increasing information proximity. An ex-
ample is Case A, in the cold cuts sector, which works closely 
together with one of its breeding suppliers developing a new 
tracking technology that allows obtaining and memorizing 
detailed information about each animal. The technology uses 
transponder tags in the animal's ear. Following, the informa-
tion collected along the supply chain is managed by a certi-
fied system that guarantees product traceability, from farm to 
fork. The certified system complies with national standards 
and ensures access to regulatory, quality and sustainability 
information. Another example is Case I explaining the moti-
vation for developing a blockchain project:

“We wanted to offer the opportunity to the final 
consumer to read these data [PDO data sent to 
the Ministry in charge of controlling PDO label], 
to consult it, to use it. Therefore, the main reason 
behind our blockchain project is not to trace what 
was already traced, being a PDO product, but to give 
free and open access to this information to everyone 
through a QR code placed on the packaging.”

Companies working with PDO and PGI certified products lever-
age these standards not only to guarantee product quality and 
production processes, but also to streamline and “shorten” their 
supply chains through the reliability of shared information. 
Therefore, these certifications represent a communication tool 
among actors in the supply chain, specifically, from breeders to 
processors. As Case M interviewee explained:

“We have designed a certified “eco- sustainable 
supply chain”, codifying a standard, defining those 
parameters that our farms must respect. The M chain 
is an element of great value because it differentiates 
us from our competitors and, to further ensure the 
consumer, it has been certified by DNV [accredited 
certification body]”.

The examples described illustrate that information sharing 
among supply chain actors is a crucial enabler of proximity. 
However, since one of the objectives of this study is to under-
stand the sustainability implications of informational proximity, 
a more in- depth analysis of the level of detail in sustainability 
information is required. To examine this element thoroughly, 
the cross- case analysis in Table  6 categorizes the companies 
based on the level of detail in sustainability- related information 

shared along the food supply chain. The level of detail is divided 
into three categories: (i) general information, (ii) protocols, and 
(iii) individual product information.

The starting level of information sharing regards general infor-
mation about the product and sustainability practices, mainly 
through their websites, or in some cases, using sustainability 
reports. Case J exemplifies that sustainability reports go beyond 
being mere documents; they serve as strategic tools for com-
municating a company's sustainability strategy, actions, and 
achievements. According to the interviewee:

“Our sustainability report covers our entire supply 
chain and stakeholders, reflecting our commitment 
to resource conservation. It highlights initiatives like 
solar panels, renewable energy purchases, and uses 
a materiality matrix to prioritize transparency. We 
showcase efforts from waste recycling to workplace 
wellness projects.”

Sustainability reports are widely recognized as powerful tools 
for communicating sustainability- related information. However, 
from an informational proximity perspective, it is also import-
ant to assess the extent in which information flows along the 
chain. For this reason, a second level of informational proximity 
is introduced: protocols. This level focuses on companies that 
implement strict internal guidelines, e.g., origin certified, sus-
tainability protocols and other certifications that also establish 
specific information that the company asks their supply chain 
partners for. Hence, to establish closeness along the chain, it 
helps when value chain actors have advanced knowledge of each 
other's practices and products, enabling trust, transparency, and 
collaboration along the supply chain.

Finally, the most intense level of information proximity illus-
trates companies conveying specific traceability and sustain-
ability information referring to individual products along the 
supply chain. Case E exemplifies this:

“In the supermarket, consumers will find a QR code on 
our packaged meat products. Scanning it reveals which 
farms the pig came from and the type of feed it ate, 
thanks to our traceability system. This creates a true 
short supply chain, from field to fork”.

Thus, demonstrating the company's efforts to provide detailed 
traceability and sustainability information for each product, en-
suring maximum transparency and consumer awareness.

While in most of the cases, the three of information sharing 
are cumulative (e.g., if a company relies on protocols this im-
plies that the same company had also shares general informa-
tion), this is not always the case. For example, case W shares 
Environmental Product Declarations (EPD) through its web-
site, making the consumer able to access the full set of infor-
mation about product quality and sustainability performances 
of the products. For obtaining this level of detail, the company 
does not ask its suppliers to adhere to a protocol, but they 
agree with them essential information that they can collect 
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with limited complexity, and they integrate this information 
with sustainability impacts coming from secondary sources 
or databases.

5.3   |   Relational Proximity and Sustainability

In the research framework, relational proximity is divided into 
three elements: the number of intermediaries along the chain, 
the intensity of relationships, and the practices established 
among supply chain actors. Table 5 presents the data analysis 
across the four industry sectors, providing a detailed exploration 
of relational proximity among the examined companies.

An in- depth analysis of the number of intermediaries and the 
relationship intensity reveals significant findings. In animal- 
based supply chains, specifically dairy and cold cuts, scenarios 
with zero intermediaries upstream – indicating high relational 
proximity with fewer steps – are consistently associated with 
intense relationships characterized by long- term agreements. 
These findings highlight common trends within dairy and cold 
cuts supply chains, where the absence of intermediaries often 
prompts companies to establish enduring long- term contracts 
with suppliers, as illustrated in Case B:

“We signed agistment contracts2 with our breeders, 
a long- lasting partnership that has a double 
positive value: on one hand, we support breeders 
with innovative tools to improve and modernize 
their breeding farms; on the other hand, we reduce 
transaction costs and market uncertainties, thus 
developing an integrated and controlled supply 
chain.”

Companies that also shared these characteristics are Cases D 
and E in the cold cuts sector and Cases G, I, K and M in the 
dairy sector. For instance, Case G levers on a network of 23 
breeders, strictly selected and located within 50 km from the 
factory, with whom the company established long- term exclu-
sivity contracts. Another example is Case H, one of the largest 
cooperatives in Europe that brings together cattle breeding 
and processing, ensuring not only high geographical but also 
relational proximity.

Subsequently, a thorough examination was conducted into the 
intensity of relationships and practices implemented among 
upstream supply chain actors, detailed in Table  7. This table 
evaluates the intensity of relationships, defined by inter- 
organizational agreements, alongside the relational practices 
established among these actors. It is important to note that such 
practices are exclusively evidenced in the upstream, building 
on the findings from Table  5, which highlighted that keeping 
a strong relationship upstream is crucial for these companies to 
build proximity.

Table 7 assesses practices such as (i) training and learning ac-
tivities, (ii) price setting, and (iii) benefit and risk sharing, im-
plemented upstream, and their correlation with organizational 
agreements among actors. The findings reveal that relationships 
characterized by long- term agreements, considered highly in-
tense, correlate with a more extensive adoption of these prac-
tices. Therefore, companies engaging in long- term agreements 
also tend to adopt such practices upstream in the supply chain, 
thereby reinforcing relational proximity.

A closer examination of the practices outlined in both Table 5 
and Table 7 within relational proximity reveals that strength-
ening relationships among actors implies a commitment to 

TABLE 6    |    In- depth analysis of sustainability information within informational proximity in SFSCs (letters represent the case name).

Levels of detail of sustainability information Classified cases

General information A; B; C; D; E; F; G; H; J; K; L; M; N; O; P; Q; R; T; U; W

Protocols A; B; D; E; F; G; H; I; J; L; M; N; Q; S; T; U; V

Individual product information B (Bio)
P (Bio)
R (Bio)
S (Bio)
U (Bio)

C (PDO)
D (QR code, Animal welfare)

E (QR code, Bio)
I (PDO, QR code)

F (PDO, PGI, B Green, Animal welfare)
G (Animal welfare)

L; M; N (Water footprint, PDO, etc.)

H (Kg CO2)
O (kg CO2)
T (Kg CO2)

W (EPD)
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sustainability upstream. Implementing these practices not 
only reduces the relational distance among actors but also un-
derscores a dedication to and contribution toward enhanced 
sustainability. The practices involve the benefit and risk 
sharing agreements, as in Case S, which grants farmers the 
coverage of internal risk (e.g., a machine failure) with a com-
pensation system like insurance, but also fair price settings, as 
in Case U that assigns to farmers participating to the “traced 
and sustainable supply chain” project, a higher remunera-
tion. Moreover, as outlined in Table 7, especially those cases 
with more robust organizational agreements among actors 
engage in additional sustainability- driven actions that bring 
interesting sustainability implications. For example, Case W 
implements innovative agriculture techniques with lower en-
vironmental impacts, fair price settings, as well as rural de-
velopment programs among actors that are either vertically 
integrated into the supply chain or characterized by long- term 
agreements, instead of spot contracts.

Considering such relational practices, all the companies in this 
study support the growth of micro and small enterprises. We 
can observe two main governance models, both associated with 
a high relational proximity upstream (i.e., vertical integration 
and long- lasting partnership agreements with breeders). Both 
promote closer relationships in support of small producers, with 
no marked difference between the vertical integration option, in 
which farmers are members of a cooperative that supplies goods 
to the dairy or meat processing factory on an exclusive basis, and 
long- lasting partnership agreements with breeders.

Another practice within relational proximity refers to initia-
tives that go beyond the long- term contracts and benefit and 
risk sharing, as Case J, to support farmers in the development 
of sustainable agriculture techniques with important know- how 
transfer projects.

6   |   Discussion: Relational and Information 
Proximity as Levers for Sustainable SFSCs

Besides the similarities and differences, even within the 
same geographical context (Italy), SFSCs are built combining 
proximity along the three dimensions. In line with previous 
literature suggesting that proximity encompasses not only lo-
calness but also relational closeness (Dubois 2018; Torre and 
Rallet 2005; Forssell and Lankoski 2014), our cases reveal that 

high geographical proximity alone is not considered enough 
to obtain a proper SFSC. Instead, it must be complemented by 
relational and informational proximity initiatives. Our find-
ings confirm that geographical proximity needs to be paired 
with these other dimensions to build a SFSC with sustainabil-
ity purposes in mind.

Our findings extend and build upon the framework proposed by 
Edelmann, Quiñones- Ruiz, and Penker (2019) by identifying two 
main approaches to increase proximity in SFSCS with sustain-
ability objectives. On one side, key relational initiatives enhance 
sustainability and relationship management within supply chains. 
These initiatives include: (i) training and learning activities, which 
enhance the skills and knowledge of producers to improve sustain-
able practices; (ii) price setting mechanisms, which establish fair 
pricing to ensure equitable compensation for all actors; and (iii) 
benefit and risk sharing, which distribute gains among all stake-
holders while collectively managing and mitigating risks. These 
relational practices reflect a strategic orientation towards foster-
ing stronger, more cooperative relationships with upstream supply 
chain actors as a critical factor in building SFSCs.

Furthermore, informational proximity draws upon traceability – 
upstream and downstream – with elements such as breadth and 
depth, which are integral to traceability systems (León- Bravo, 
Ciccullo, and Caniato 2022; Karlsen et al. 2012). Additionally, the 
role of tools used in information collection and sharing is con-
sidered, as they significantly impact accuracy, reliability, and ef-
ficiency (Astill, Dara, and Campbell 2019). Our findings indicate 
that the choice of tools varies significantly among the cases stud-
ied, with the majority using simple tools, as detailed in Table 5. 
Then, when discussing sustainability- related information sharing, 
the level of detail in sustainability information is seen as a differen-
tiating variable for informational proximity in SFSCs. In this line, 
with product- specific sustainability information the consumer 
can establish connections with the entire production process and 
the whole supply chain; indeed, transparency confirms authen-
ticity and quality of products and processes, restoring trust to 
the consumer's side (Wognum, Bremmers, and Trienekens 2011). 
As mentioned earlier, our findings reveal three levels of detail in 
sustainability- related information sharing implemented by the 
companies in the sample. These levels progressively contribute to 
building SFSCs upstream and downstream, starting from general 
information sharing and establishing information sharing proto-
cols, to the highest level of detail, which includes individual prod-
uct information.

TABLE 7    |    Analysis of relational proximity in SFSCs (letters represent the case name).

Upstream 
relationship intensity

Relational practices

Producers' training & 
know- how transfer

Benefit/risk 
sharing

Fair price setting & 
financial incentives

No indicated 
initiatives

Spot contracts P; U; W O; R; T; V

Relational contracts A; P; S; T; U; V A; O; P; S; U A; O; P; S; T; U; V; W R

Long term agreements B; C; D; E; F; G; J; L; 
M; N; P; T; U; V

B; J; K; P; R; U B; D; G; I; J; K; L; M; 
N; P; R; T; U; V

Integration B; C; D; E; H; S; W B; C; D; E; 
H; S; W

B; D; H; S; W Q
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Figure  2 graphically presents this discussion, illustrating that 
the combined influence of all three dimensions contributes to 
the development of more sustainable SFSCs. One side of the 
graph (A) emphasizes the impact of focusing on the upstream, 
encompassing geographical and relational proximity, to build 
strong SFSCs. On the other side of the graph (B), is illustrated 
that the level of detail in sustainability information within in-
formational proximity along upstream and downstream in the 
supply chain, has strong implications for SFSC sustainability.

It is relevant to comment that in our sample, certain compa-
nies demonstrate significant synergy across all three proxim-
ity dimensions (A+B in Figure  2). Origin certifications such 
as PDO (Protected Designation of Origin) and PGI (Protected 
Geographical Indication) exemplify this synergy, emphasizing 
geographical proximity by requiring products to originate from 
specific regions. This geographic information is embedded di-
rectly into the final product, enhancing informational proximity 
and re- establishing connections between consumers and produc-
ers, thereby improving relational proximity upstream as well. 
Moreover, PDO and PGI certifications uphold stringent produc-
tion standards that promote regional ecosystems, sustainable 
farming practices, and animal welfare, aligning with various sus-
tainability goals. This sustainability information is conveyed to 
consumers through product labeling, enhancing consumer trust. 
Additionally, these certifications contribute to preserving cultural 
and natural heritage, enhancing relational proximity alongside 
information proximity. In summary, PDO and PGI certifications 
used within SFSCs leverage these three proximity dimensions 
combined to promote sustainability through responsible sourcing 
practices and detailed product- specific information sharing.

7   |   Conclusions

This study addresses the need for a more holistic and practi-
cal definition of SFSCs with sustainability objectives, beyond 
the pure geographical dimension, to include also relational 
and informational proximity. This study was carried out in 
four food industry sectors in Italy: cold cuts (meat), dairy, fruit 
and vegetables, and oil; analyzing the different dimensions of 
proximity with an upstream perspective (towards farmers) and 
downstream (towards consumers). This study provides both 

theoretical and managerial contributions and opens new re-
search opportunities.

7.1   |   Theoretical Contributions

The first contribution of this study is a comprehensive definition 
of SFSC, which integrates the three dimensions of proximity 
and provides a structured framework for operationalizing each 
dimension. Table 5 demonstrates how these proximity dimen-
sions are applied across both upstream and downstream stages 
of the supply chain, specifying the measures used to unpack 
and assess proximity at different levels. Tables  6 and 7, along 
with Figure 2, build on this analysis by introducing an innova-
tive approach that goes beyond merely disaggregating and un-
packing proximity dimensions. Table 6 delves into the breadth 
of sustainability information within the information proximity 
dimension, outlining various types of data shared and their roles 
in promoting sustainability and transparency. Table  7 focuses 
on the levels of intensity within relational proximity, detailing 
how different degrees of closeness and interaction are imple-
mented across diverse contexts.

As second contribution, we show that companies in the food 
industry invest in practices to integrate geographical proxim-
ity, and not only to compensate for geographical distance, with 
elements of relational and informational proximity. This is 
achieved not only by relying on organizational changes, such as 
avoiding intermediaries and/or directly governing all the pro-
cesses of the value chain through vertical integration, but also 
by focusing on the intensity of the relationship between supply 
chain actors (i.e., long- term contracts and partnerships with 
producers) that can pave the way to relational sustainability 
practices. Therefore, we can conclude that the three dimensions 
are synergistic rather than mutually exclusive, and their combi-
nation leads to the full implementation of a SFSC.

The third contribution is the demonstration that SFSCs can be 
built with sustainability goals when adopting various proxim-
ity dimensions in combination with sustainability practices. 
In particular, we showed the synergies between geograph-
ical proximity and relational sustainability practices in the 
upstream supply chain (Figure  2, section A), as well as the 

FIGURE 2    |    Updated framework of proximity dimensions in sustainable SFSCs.
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synergies between informational proximity and sustainability 
practices in both the upstream and downstream supply chains 
(Figure 2, Section B).

7.2   |   Managerial and Policy Implications

We believe that our findings are relevant also for managers who 
are aiming to shorten their supply chains toward a more sus-
tainable model. Unpacking the SFSCs' definition along three 
proximity dimensions, operationalized into clear levels, can 
help companies to identify their current approach and potential 
strategies for shortening the supply chain with sustainability ob-
jectives in mind, especially in the relational and informational 
dimensions, upstream and downstream. In this line, companies 
that are working on their sustainability objectives could lever-
age our findings for identifying the most appropriate combina-
tion of proximity dimensions and sustainable practices to build 
SFSCs while creating sustainable impact.

Our findings are also relevant for policy makers by offering a more 
comprehensive SFSC definition that incorporates three dimen-
sions of proximity. Current definitions often emphasize a single 
dimension of proximity, namely, geographic proximity, as high-
lighted in EU regulations. These definitions also often assume 
that SFSCs are inherently sustainable without addressing the 
underlying elements that contribute to their actual sustainability 
outcomes. Unfortunately, this narrow focus fails to capture the 
broader range of factors that influence sustainability in supply 
chains. Our findings address this gap incorporating geographic, 
relational, and informational proximity. This integrated approach 
demonstrates that sustainability is not a given but is enhanced 
through the interactions and synergies between multiple proxim-
ity dimensions at various stages of the supply chain, both upstream 
and downstream. By considering how these dimensions work to-
gether, we provide a more realistic and nuanced understanding 
of what drives sustainability in SFSCs. This broader perspective 
serves as a valuable foundation for policymakers to develop more 
precise and effective guidelines, regulations, or roadmaps aimed at 
promoting sustainability in SFSCs. It also enables the design of as-
sessment systems that can more accurately measure sustainability 
performance across different sectors.

7.3   |   Limitations and Future Developments

Limitations in our study regard mainly the high variety of cases 
selected in the study. Although being a methodological choice 
to bring up the heterogeneity of food industry, the choice also 
involved a limited geographical distance upstream in order to 
investigate if the other dimensions of proximity could be inte-
grated. Nonetheless, this study can serve as a starting point for 
future studies to be conducted in other settings with a weaker 
geographical proximity to investigate if the role of relational and 
information proximity has a higher relevance to offset the phys-
ical distance among supply chain actors. Furthermore, since our 
study is limited to Italy, extending the analysis to other countries 
can be addressed in future research. In addition, we studied the 
SFSC from the food processor's perspective since they are usu-
ally shaping their supply chain, however, future studies could 
also consider the perspective of other supply chain stages.
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Endnotes

 1 DOOR browser: Designation of origin https://ec.europa.eu/info/
food-farming-f isheries/food-safety-and-quality/certif ication/
quality-labels/geographical-indications-register/.

 2 The agistment contract is regulated by art. 2170 of the Italian Civil 
Code. The contract consists in an agreement between the animal 
owner and the agister, who join forces for the breeding of a certain 
quantity of livestock and for the execution of related activities, in 
order to share the livestock growth, the products and profits that 
derive from them.
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