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Blockchain is a technology with many applications derived from its properties. This article
analyzes the case of 4 cooperative agroecological supermarkets and in what
circumstances blockchain is an exciting technology to adopt. The analysis of the
gathered data reveals 10 factors to consider, 5 internal and 5 external. Those factors
derive into 6 blockchain domains to develop. The article concludes that in 3 of them, the
drawbacks of implementing the technology, although it is theoretically appropriate, are
insuperable. The article contributes to demystifying blockchain technology and applying
the same business logic we use with other technical options.

Keywords: blockchain, agro-food cooperatives, food supply chain, cooperativism, provenance

INTRODUCTION

“Food Coop” is a French–American documentary filmed by Tom Boothe in 2016. It describes how
the Park Slope Food Coop (PSFC) works. The Park Slope Food Coop is a member-owned and
operated food store founded in 1973 and located in the Brooklyn neighborhood in New York,
United States of America. The PSFC defines itself as an alternative to profit-oriented businesses. A
community of organic food supporters integrates the coop. The food store only sells to its members,
and they contribute with their time, up to 2 h 45 min per month, to daily tasks for its maintenance.
The PSFC supports nontoxic, organic agriculture and tries to avoid selling processed products.

Some organizations supporting the social economy organized showings of the film at different
Catalan locations during 2018 and 2019. The film inspired the local concerned communities to
imitate the PSFC initiative and create their ecological supermarket.

Agroecological Cooperativism in Catalonia
Catalonia, a region located in Southern Europe, has a long tradition of cooperativism (CoopCat,
2020). The Industrial Revolution expanded quickly in Catalonia during the 19th century. Some
sectors, such as the textile industry, created many jobs, and people moved to cities that grew
exponentially. Workers began developing coops to help each other cope with everyday needs, such as
food provision, as many of them lacked time to purchase it.

Since the last decades of the 20th century, the increased adoption of healthier diets has allowed a
new generation of food coops and associations. There are currently close to 160 agroecological
consumer cooperatives in Catalonia (Espelt and Vega, 2018), with 54 of them in Barcelona (Espelt
et al., 2015). It is difficult to know how many agroecological consumer groups exist because many of
them adopted other legal forms, such as associations, and others simply did not adopt any.
Agroecological consumer groups not only differ in the adoption of a legal entity but also in
their size, motivation, the design of their organizational structure, the role of voluntary and
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mandatory work, the criteria for selecting products to sell, the
relationship with producers, the feasibility of acquiring products
for non-group members, the existence of a membership fee, and
the involvement on social activism beyond their primary activity
(Huerta and Ponce, 2010).

This article focuses on the emergence of cooperative
agroecological supermarkets, a small subset of the existing
agroecological consumer cooperatives.

Most of the current agroecological consumer cooperatives are
buying clubs. All of the buying clubs have in common a group of
family units (households with three members as average)
concerned with a healthier diet. They try to consume organic
seasonal products. Sometimes, they are just informal groups,
although administrative problems cause them to choose a legal
form, such as an association or a coop. They limit the number of
family units to a number that goes from 15 to 30. There is a basket
of products to purchase from several producers. The basket
usually consists of perishable products, such as fruit or
vegetables. They typically establish a monthly fee to pay
structure costs and a minimum periodical purchase to keep a
minimum demand. They limit the number of families to be part
of the organization to potentiate relationships between them and
avoid a higher governance load. Once the organization succeeds
in a geographical area, the demand quickly fills all the available
positions, and the organization generates a waiting list. Usually,
people from one or several waiting lists clone the old organization
into a new one. Regarding the organization’s governance, the
assembly, with the one person one vote principle, adopts
significant decisions. Members create work groups and
permanent commissions to deal with everyday tasks. Usually,
members need to donate some mandatory nonpaid time of work
to the organization. The organization’s members establish some
criteria for choosing a new provider. They cultivate relationships
with producers, try to assist them when possible, and organize
visits to know each other.

Recently, the higher availability of ecological and organic
products through specialized stores, especially in cities,
decreased family units’ interest in buying clubs. It is in this
context that the “Food Coop” documentary creates its impact.
Some buying club members see cooperative agroecological
supermarkets as the next step in developing their social
activism while consuming healthy products.

There is a crucial difference between those agroecological
coops that operate as a buying club and as a cooperative
agroecological supermarket: scalability. Whereas most of the
Catalan studied buyers’ clubs limit their membership to a
maximum number of family units to minimize logistics and
structure governance, a cooperative supermarket does not
need to do it. The project is more robust if it has more
members giving support to it. A cooperative
supermarket also has a more significant cost structure as it
not only needs to pay rent for the physical space. The basket of
products it needs is more prominent, and so it is the catalog of
suppliers. A cooperative supermarket requires higher
management complexity than a buyer’s club. It also can
quickly scale as the marginal cost of managing a new
member is close to zero. Somehow, and beyond this article’s

scope, we can understand cooperative supermarkets as an
evolution of participating in buying clubs.

One of the major concerns for cooperative supermarkets is
providing healthy and ecological products at affordable prices.
Their goal is to avoid shopper’s exclusion because of economic
reasons. Cooperative supermarkets work for everybody having
the same right to enjoy the products they offer. This goal is
challenging to achieve, as ecological products are usually more
expensive because of their lower production rates and the lack of
economies of scale. One useful tool cooperative supermarkets
have for achieving this goal has to do with supporting lower costs.
When co-owners spend several hours a month carrying on daily
and basic tasks, cooperative supermarkets save salaries. Some
cooperative supermarkets also apply a lower and considered
fairer margin than other supermarkets. The achievement of
lower costs is a source of competitive advantage (Porter,
1985). A third tool for offering better prices is purchasing
higher volumes of products. As it can be difficult for a single
buyer, the option is centralizing orders to the same supplier. This
option also has other advantages, such as the optimization of
logistics and distribution, which leads to a new source of cost
reduction. The work of co-owners in the supermarket requires
coordinating timetables and controlling if workers follow them.
Purchasing higher volumes requires establishing collaboration
between several cooperative supermarkets. They can even
develop a familiar brand and even offer white-label products.

Agroecological cooperativism, the umbrella term that includes
all the described organizations, has a primary goal to achieve
strong trust relationships between producers and consumers.
They build trust through shared knowledge, transparency, and
commitment. Commitment usually consists of a guarantee of a
minimum amount of purchases from the buyers’ side and the
promise of satisfying those needs with enough products from the
producer’s side.

Blockchain
A blockchain is an immutable and decentralized digital ledger of
transactions and recorded information. Simultaneously, it is “a
giant spreadsheet for registering all assets, and a registry and
inventory system for the recording, tracking, monitoring, and
transacting of them” (Swan, 2015). Blockchains open the door to
a new type of economy, the Internet of Value (Vigna and Casey,
2018). One of the main consequences of blockchain
implementations is the decentralization of trust (Mougayar,
2016). Trust becomes an asset that the blockchain
authenticates, so it is no longer necessary that the involved
parties in a business transaction trust each other. Adams et al.
(2017) integrated both ideas when they stated that the blockchain
“reflects a true representation of ‘reality’ at a point in time and, in
doing so, creates trust in performance between parties.” That
representation of reality includes the digitization of
organizational behaviors. The outputs of the process are
diverse. It allows the creation of decentralized autonomous
organizations (DAOs) and a decentralized autonomous society
(DAS) (Garrod, 2016). It also enables developing a more varied
and complex economy by promoting alternative economic
coordination models (Davidson et al., 2018). Finally, it
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facilitates the engineering of human interactions through
algorithmic governance (Atzori and Ulieru, 2017).

Content and Contribution
This article discusses from a critical point of view how blockchain
technology can help to facilitate the dynamics of cooperative
agroecological supermarkets. The analysis shows all the different
faces that the technology has: as a creator of value, as a cost-
efficient enabler, as a facilitator of distributed governance, and as
a provider of trust for the involved stakeholders. The article’s
contribution is twofold. First, it describes a new phenomenon,
Catalonia’s development of a new generation of cooperative
agroecological supermarkets. Second, it approaches the
theoretical implementation of blockchain technology to the
studied case without utopian and visionary conjectures, with a
critical landing, and with a sense of providing utility in front of
other options.

The rest of the article is organized as follows. Section
“Materials and Methods” explains the method used for
approaching the studied cases. Section “Results” describes four
selected case studies and shows the obtained results sorted as
external and internal factors. Section “Discussion” discusses the
use of blockchain technology to match the identified factors and
solve detected needs. Finally, section “Conclusion” concludes the
article with a summary and some final thoughts.

MATERIALS AND METHODS

Four Catalan cooperative agroecological supermarkets
contributed to this article, explaining their experiences through
semi-structured interviews conducted during September 2020.
Complementary information came from the seminar “3rd edition
of agroecological production and consumption,” conducted
online on July 22, 2020. The rest of the data belonging to each
of the projects came from their websites and social networks. Both
qualitative methods provided enough information for revealing
several aspects that define the organizational behavior of
agroecological supermarkets. The categorization of external
and internal factors that shape the analysis section came from
the codification of the interviews’ notes. The interviews helped to
create a climate of collaboration between the speakers to illustrate
the significance and enthusiasm that the projects involved
(Rapley, 2012). Instead, the netnography by Kozinets (2015),
as information gathered from websites and social networks, gave
complementary information to enrich the collected data and
fill gaps.

RESULTS

Case Studies
This section presents a summary of the gathered information
from the 4 cases studied. Those 4 cooperative agroecological
supermarkets are El Rodal, Food Coop BCN, L’Artiga, and La
Feixa. The following subsections describe each one of them.

El Rodal
El Rodal is a cooperative supermarket established in Sabadell in
2018 after its driving group met in 2017. Sabadell is a city with
200,000 inhabitants located 20 km to the north of Barcelona. El
Rodal’s members had experience in social and neighborhood
groups and political activism, but none had previous experience
in the food industry. “Rodal” is a Catalan word for surroundings,
and it is how they call in Sabadell the fields surrounding the city.
El Rodal was chosen as the name from one of the four options in a
public survey. El Rodal has four governance levels: the board,
work commissions, working groups, and members, which make
their decisions in assembly. El Rodal has 220 members, with 150
of them paying 12.10€ as a monthly fee to enjoy better prices.
They also produce a 50€ single payment as social capital and
membership. El Rodal establishes a 20% margin price for fee
members (subscribers) and a 40% margin price for other
customers. Although anyone can buy in the store, purchases
from subscribers represent 90% of total sales. El Rodal explains
this ratio because of the high commitment the members have.
The members especially value close attention, organizational
values, a sense of belonging to a reasonable cause, and
transparency. El Rodal does not ask for mandatory nonpaid
work, but it allows and promotes voluntary work to develop
social activism. It currently hires 1.5 people. The values it defends
include a commitment to nearby producers, mutual trust and
loyalty, inter-cooperation, product quality, sustainability, and
activism.

Food Coop BCN
Food Coop BCN is a cooperative agroecological supermarket
established in Barcelona as an association in 2018 and later
funded as a coop in 2019. At the time of writing, the coop
was looking for premises. Nevertheless, they were identified as
critical, reaching the breakeven point, set at 1,000 partners, before
signing a loan. In March 2018, close to 200 people watched the
“Food Coop” documentary, and 30 people started the project.
They did not know each other, and they did not have previous
experience in the food sector. They had a diversity of motivations,
from minimizing waste to promoting multiculturality and
promoting a healthier diet with local food from organic
farming. Food Coop BCN is a nonprofit entity, and it has the
purpose of reinvesting any future profit. It works organized in
commissions and working groups. Commissions are for
permanent tasks, and working groups are more related to a
specific project. The organization does not have paid workers
yet, but it plans to have them in the future for management tasks.
The 3 hours that each member must contribute every 4 weeks will
cover the supermarket’s daily work. Since the documentary’s
screening, other projects were inspired by them, such as La Louve
(Paris, France), La Cagette (Montpellier, France), Bees Coop
(Brussels, Belgium), Landare (Pamplona, Spain), Labore
(Bilbao, Spain), Bio Alai (Vitoria-Gasteiz, Spain), and Som
Alimentació (València, Spain). Food Coop BCN establishes
two membership categories: consumer and collaborating
partner. They both fund the coop with 90€—refundable when
they leave. Anyone entering the supermarket needs to become a
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member to buy inside. There are no restrictions on becoming a
new member. On the other side, Food Coop BCN wants to cover
all its members’ purchasing needs, including all types of products.

L’Artiga
In Catalan, “artiga”means “a piece of land, formerly covered with
forest, prepared for cultivation.” L’Artiga is a cooperative
agroecological supermarket established in Olot, a town with
34,000 inhabitants located 110 km to the north of Barcelona.
Like other initiatives, L’Artiga began after 70 people went to the
event “Conscious and Agroecological Consumption, what
options do we have?” Fifteen of them decided to create
L’Artiga. They had previous experience in buying groups and
cooperative movements, and the group included a couple of
producers. Their primary motivations are spreading their
ideas, scalability, creating social impact in their environment,
and becoming a tool for transforming how people buy food.

La Feixa
“La Feixa” means “a piece of farmland in the shape of a terrace,
built with dry stone margins on the mountain slopes.” La Feixa is
a cooperative agroecological supermarket established inMataró, a
town with 125,000 inhabitants located 30 km to the northeast of
Barcelona. They found the coop in December 2019, and they
already have more than 200 members; most of them committed
to work monthly for one and a half hours in the supermarket. La
Feixa offers 3 memberships for individuals and 1 for companies.
An individual member pays 50€ as social capital and can choose
to work in the supermarket one and a half hours per month and
enjoy the member’s price (a 10% discount) on all the articles or
pay a 5€monthly fee instead of working, and buy at the member’s
special deal. The third type of individual membership involves the
50€ one-time payment, which consists of the right to participate
in the assembly and vote, no obligation to work, and no monthly
fee to pay. This membership involves paying the same price for
products as nonmembers. Anyone can buy at La Feixa, even
nonmembers. The supermarket has close to 150 members and
plans to offer all types of food and cleaning products. At the time
of writing, La Feixa just opened its store. La Feixa has the aim to
be inclusive and accessible to all types of customers. This
motivation will stratify products into two layers: high-quality
products and more affordable second ones. Products will have
displayed handwritten information about their origin, including
information about the producer. La Feixa will hire 2 people to
work for 30 h per week to run the supermarket and coordinate the
member’s work. The coop has commissions that they call circles
to distribute tasks and projects to develop. Close to 15% of the
members participate in at least one of the circles. La Feixa uses
Odoo as ERP software. Odoo is open-source software licensed
under the GNU LGPLv3, including ERP, billing, accounting, and
e-commerce. Because of their lack of technical expertise, they
collaborate with Coodevs to implement their solution: a coop that
provides technological solutions for the social economy.

Analysis
Agroecological supermarkets are organizations that are in contact
with 3 main stakeholders. Those stakeholders are food producers,

consumers, and other agroecological supermarkets. The 4 studied
cases reveal several aspects that define the organizational behavior
of agroecological supermarkets. Some of these aspects are internal
to the organization, whereas others are external.

External Factors
The external identified factors, linked with the previously listed
stakeholders, are the conventional type of relationships with
producers, the kind of information to display to consumers,
the model of cooperation with other agroecological
supermarkets, the desire to create an impact on the society,
and the vision about competition in the local food sector.

Relationships With Food Producers
All the studied cases look to establish a one-to-one and personal
relationship with their producers. They defend prioritizing the
local producers over large distributors. This decision involves
selling seasonal products. They assume that some products will
not be available in their supermarket during some months, for
example, oranges during summer, which are possible to be found
in other supermarkets in Barcelona during this season, as they
proceed from abroad. The studied agroecological cooperative
supermarkets establish a set of criteria for selecting the
producers. La Feixa analyzes their principles, size, and the
value that the producer promotes, that is, cooperativism and
social work. L’Artiga certifies the producers after they
demonstrate that they satisfy the requirements. El Rodal has
decided to develop a double set of rules: one for quality products
and a different one for more affordable products that
complement the shopping cart. They also agree on developing
close relationships with the producers, including product
demonstrations in the supermarkets and cooperative members’
visits to the producer’s facilities. Food Coop BCN focuses on
quality, provenance, transparency, and paying a fair price to food
producers. Trust, accessibility, transparency, closeness, and
communication are the main traits that describe a relationship
that all the studied projects describe as more human and less
commercial.

Information to Display to Consumers
All the interviewed coops express the need to display information
to consumers about the product’s origin. La Feixa offers a full
range of organic and local products, with a minimum of
processing. A commission chooses the products not only so
that they are as healthy as possible but also so that, at the
same time, they favor a more just and respectful society. La
Feixa offers, depending on the season and availability, legumes,
cereals, nuts and seeds, fruit and vegetables, meat, sausages, eggs
and dairy products, coffee and infusions, craft beers and wines,
bread and bakery products, canned and processed vegans,
appetizers, sauces, condiments, honey and chocolate, oil,
personal, child, and household hygiene products. They also
include products for celiacs, vegans, and people with food
intolerances. La Feixa displays product information with
written labels attached to the goods. El Rodal not only
displays information about the products in the store but also
has published videos on its website that directly link their
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products’ storytelling to their producers’ voices. Food Coop BCN
and L’Artiga also describe the product’s provenance.

Cooperative agroecological supermarkets reveal the need to
explain to the final consumer the result of selecting food
producers and providing quality and proximity products.

Model of Cooperation With Other Agroecological
Supermarkets
When the different projects knew each other, they discovered that
they had similar needs and shared the same vision. So they
decided to establish a cooperative model that involves sharing
best practices, satisfying joint purchases for those cases that need
to meet a minimum order’s size, and developing common
infrastructures such as the ERP (enterprise resource planning
software) to implement and use. The design of a model of
cooperation allows each one of the projects to save costs.
There is no competition between them because their
geographical zones of influence do not overlap and they do
not see competition as an essential matter.

Desire to Creating an Impact on the Society
All the studied cases share the desire to demonstrate that a
different food consumption type is possible. They trust the
power of word of mouth. Their coop members are the
primary transmitters when they interact with other people,
and they tell them how they consume and, in some cases, also
work in the cooperative. In the digital sphere, they all have a
website, and they are active in social media. They all have Twitter,
Facebook, and Instagram accounts.

The Vision About Competition in the Local Food Sector
Barcelona, Sabadell, Mataró, and Olot, the locations for the 4
studied cases, are the Catalan cities with other options for finding
agroecological products. As it happens with El Rodal and
L’Artiga, some of these options are in the same neighborhood.
Nevertheless, they are not worried about competition. All 4
projects consider competition as in the background. They
believe that their primary asset is the community. Their
members sustain the project and are loyal to its principles.
Once they reach enough members to launch the project, the
project’s viability is assured over the calculated breakeven.

Internal Factors
The internal identified factors are the organizational governance
rules, the management of member’s working hours, the social
care of their members, the use of open-source software, and the
vision about the transparency of their activities and decisions.

The Organizational Governance Rules
Catalonia has a law that regulates the basic functioning of
cooperatives since 2015 (Generalitat de Catalunya, 2020). It
establishes the cooperative’s governance in two central bodies:
the assembly and the governing board. The assembly meets at
least once per year. The governing board is in charge of the daily
operations, and it is accountable to the assembly. Beyond this
mandatory governance system, the studied examples develop a
flat structure with spread decisions. Everybody has a voice and

votes on those issues of interest. L’Artiga has decided to
implement sociocracy (Christian, 2013; Owen and Buck, 2020)
as their internal governance system. The rest of the cases have
specific commissions in charge of different areas of the project. La
Feixa calls circles to these commissions, adopting the name used
in sociocratic structures.

The Management of Member’s Working Hours
When writing this article, none of the projects knew how they will
manage the working hours from the point of view of logistics.
They all mentioned the experience of Park Slope in New York as a
reference. At Food Coop BCN, all the coop members must work
at the supermarket for a minimum of 3 hours every 4 weeks. At La
Feixa, there are several plans. Only in 1 of them, it is mandatory to
work for 90 minutes every 4 weeks. It allows not to pay the
monthly fee and to enjoy a 10% discount when purchasing.

The Social Care of Their Members
The vision that all the studied cases have about their members is
evident. Since all have subscribed and paid up the capital stock,
their members are the owners of the company. They do not
consider each other just as shareholders but as members of the
same community. They make decisions together, and they meet
each other at the store when working or purchasing. Naturally,
they state that if any of their members have a problem, they will
take care of them because they consider themselves part of the
family.

The Use of Open-Source Software
All the studied cases chose open-source software when it was
available, such as Jitsi for videoconferencing. As ERP, La Feixa
integrates Odoo. Another cooperative company, Coopdevs, is in
charge of the software implementation. Adopting an open model
of technology and model improves the development of open and
democratic collaborative economic models (Espelt Rodrigo, 2018;
Fuster Morell and Espelt, 2018).

Transparency of Their Activities and Decisions
Transparency is essential for all the studied cases. They all share
important information online, open to everybody, mainly
published on their websites. L’Artiga, for example, explains in
detail on its webpage what the criteria for choosing the producers
are. La Feixa describes how it has obtained a loan of 46,000€ after
92 people stood guarantor for the coop.

DISCUSSION

Blockchain Technology as a Solution
Provider
Blockchain technology has many faces and applications. This
section addresses those of them that relate to the external and
internal dimensions presented before.

Provenance
Provenance refers to providing information about the creation,
chain of custody, modifications, or influences about an artifact

Frontiers in Blockchain | www.frontiersin.org April 2021 | Volume 4 | Article 6248105

Rocas-Royo The Blockchain That Was Not

https://www.frontiersin.org/journals/blockchain
www.frontiersin.org
https://www.frontiersin.org/journals/blockchain#articles


(Cheney et al., 2009: 960). The studied cooperative agroecological
supermarkets understand the need to provide information about
the products they sell. They see this action as physically linked to
the goods, for example, a written report included in the product
label or linked to the providers’ provided information, for
example, storytelling videos on their websites. They search that
information that directly comes from the provider, and they
choose how to write and display it. In most cases, they have a
provider’s profile to score and select providers according to their
established criteria. They record the collected information in local
servers or cloud services such as Google Drive.

The use of blockchain technology for provenance requires a
different model. Introducing blockchain in the food supply chain
has many advantages, such as transparency, traceability,
authenticity, and trust, but it requires digitizing the process
(Köhler and Pizzol, 2020). Nevertheless, the immediate impact
is that a provenance solution affects all the supply chain. All the
involved partners need to agree on a standard solution, the type of
data to exchange, how they collect and send data, and finally, how
they write it in a commonly used blockchain (Montecchi et al.,
2019). It requires the interaction of many actors and assuring that
the generated and recorded data are accurate. One possible option
is the use and implementation of decentralized and consensus-
based oracles, that is, external systems that provide accurate
information from the real world and connect the physical and
digital worlds (Kamilaris et al., 2019).

Blockchain technology is still an immature and new
technology (Kamilaris et al., 2019; Kshetri, 2019; Chen
et al., 2020). The food sector suffers a lack of technical
capacitation for implementing blockchain projects. It is
even more significant in the case of small producers and
coops created from the common interest of a group of very
aware consumers. The solution consists of externalizing the
activity, which involves choosing a standard technology
provider; that option consists of falling into a cost and
analyzing if it is worthy (Kim et al., 2018). It also
presumably means that the used blockchain is permissioned
and centralized, diminishing the solution’s net value vs.
storing data in a traditional database (Garrard and Fielke,
2020).

One additional consideration refers to the type of recorded
information. If the displayed information refers to some producer
characteristics, such as location, production method, or the
possession of a quality certificate, there is no need for using
blockchain. If the information refers to specific and oracle-
originated data on a batch of products, the utility of that
information vanishes at the same time the product perishes.

Finally, we need to consider that the main reason for using
blockchain by the food supply chain is increasing trust (Köhler
and Pizzol, 2020). In the specific case of cooperative
agroecological supermarkets, the consumer’s trust level is
already very high. Consumers are usually coop members. So
they not only have trust in the project but also make decisions on
it through commissions and the assembly. It is doubtful if there is
a need for increasing trust, especially when it involves an
economic cost.

Supply Chain
The use of blockchain technologies allows going beyond the
current limitations of food supply chain management as it
provides better transparency and security of supply chains
(Swan, 2015; Duan et al., 2020). Nevertheless, blockchain
technologies in the food supply chain are still in an early
adoption stage (Chen et al., 2020). The technology’s
immaturity allows only big firms in the food supply chain to
implement blockchain-based solutions (Kshetri, 2019). In
addition to that, only digitized supply chains are candidates
for implementation (Bumblauskas et al., 2020; Rogerson and
Parry, 2020).

Several authors detect barriers and challenges to solve the
adoption of blockchain technology in the food supply chain.
Some of the detected issues are technology difficulties (Duan
et al., 2020), the lack of expertize by small organizations
(Kamilaris et al., 2019), and the absence of regulations
(Kamilaris et al., 2019; Chen et al., 2020; Duan et al., 2020).

Chen et al. (2020) searched for news articles and research
studies that satisfy the search condition “Food supply chain” and
“blockchain” published during the period 2009–2019, and
identified 2,595 news articles and 115 research articles. They
summarize the content into 3 thematic areas: procedures,
benefits, and challenges. Regarding procedures, the pieces
show 2 main themes: information collection on food supply
chain and chain-style storage mechanisms. Regarding the
benefits of applying blockchain technology into the food
supply chain, the authors identify 5 main benefits: enhanced
efficiency, quick and accurate traceability, reliability and
transparency, improved food quality management, and benefit
all the stakeholders in the value chain. Finally, regarding
challenges, they identify 5 of them: the complexity of
integration, immature application of blockchain technology,
blockchain technology characteristics, high investment in
blockchain-based systems, and absence of regulations,
legislation, and global standard. Behnke and Janssen (2020)
detected one additional challenge: organizations in the food
supply chain are often reluctant to share traceability information.

Although the number of implementations is still scarce,
Shahid et al. (2020) developed a complete end-to-end solution
for the agriculture and food supply chain. The solution uses smart
contracts over Ethereum (Buterin, 2016) and the Interplanetary
File Storage System (IPFS) (Benet, 2014). The suggested system
provides an efficient, secure, and trusted environment for the
supply chain activities. It implements a traceability scheme, a
reputation system, and an autonomous transaction system. Its
main properties are accountability, credibility, autonomy, and
authenticity. Alternatively, Bumblauskas et al. (2020) described
the tracking of eggs from farm to consumer. The Catalan
company Montsoliu also offers information to consumers
about the eggs they produce (Vottun 2020). Although it helps
demonstrate the origin of the eggs, it already has an official
certification that offers the same trust level. Although the
implementation increases brand awareness and links it to
product innovation, Montsoliu does not notice that the
performance has positive effects on sales.
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In the specific case of cooperative agroecological
supermarkets, although the benefits of a blockchain
implementation are real, 2 main barriers seem
insurmountable. The first one is the investment to develop. It
is clearly beyond the economic possibilities of each one of those
small ventures. The only way to overcome this obstacle is through
the cooperation of the whole supply chain. Producers and
supermarkets need to share costs for the common
infrastructure that they will use together anyway. The second
one is the lack of digitization in the supply chain, which heads
toward a manual introduction of information. It involves the risk
of manipulation (Montegut-Salla et al., 2013) and neutralizes the
potential utility of blockchain-based solutions.

Security, Transparency, and Trust
Bertino et al. (2019a) defined transparency as “the ability of a
subject to effectively gain access to all information related to data
used in processes and decisions that affect the subject.” All the
studied cases value transparency as a rooted working condition,
one of the cooperative organization’s fundamental pillars.
Blockchain is a suitable technology for assuring transparency
for three reasons (Bertino et al., 2019b). First, data transparency
involves actors who need not trust each other necessarily as
blockchain provides the required layer of trust. Second,
blockchain satisfies the required auditing needs for data
transparency, assuring access, thanks to its decentralized
nature. Third, blockchain guarantees the records’ protection
against tampering, thanks to the immutability of data. The
properties of blockchain are not only useful for organizational
transparency but also for the product. Blockchain promotes trust
and transparency in the food industry due to the lack of a single
point of failure, the immutability of written data, the need for a
consensus protocol, and the opportunity to implement truly
democratic governance mechanisms (Yiannas, 2018).

In the specific case of cooperative agroecological
supermarkets, the blockchain implementation would help to
develop the degree of transparency that those organizations
need and support.

Networked Collaboration
The studied cooperative agroecological supermarkets show a
will to create links with those that share the same interests.
There are two types of those community links. The first one tries
to make a united community between its members that develops
the cooperative’s goals. The second one tries to spread a culture
of conscious and ecological food consumption as a marketing
tool for attracting new members. Both links need the promotion
of trust and reputation, two of the characteristics that a
blockchain-based system inherently has. Trust increases by
replacing the need for a third party with a public ledger that
increases transparency and a decentralized network that
supplies robustness (Nair and Sutter, 2018). Smart contracts
are the building blocks of promoting trust through linking
achievements and payments and eliminating uncertainty
(Reinsberg, 2020). They also allow implementing a reputation
system that rewards participants who benefit the community
(Xu et al., 2018).

Although blockchain can help increase the collaboration of
cooperative members and monitor their performance by
implementing a reputation system, there are at least 2 main
drawbacks. The first one is the sense of community, linked
nowadays to a physical presence. The group probably is
reluctant to move toward virtuality. The second one is the
possible social lack of acceptance for a reputation system. Its
users would perceive it as a tool for control, undermining the
primary purpose of creating a community.

Sociocracy
All the studied cooperative agroecological supermarkets share the
wish for a decentralized, participative, and flat decision-making
process, and the implementation of communication processes
that promote transparency. L’Artiga implements sociocracy
(Endenburg and Bowden, 1988; Romme, 1995) as a
governance model. La Feixa uses the term “circles,” the basic
unit in governance systems such as holacracy (Robertson, 2015)
and sociocracy because it sounds better than commissions.

Sociocracy is a shared governance model that ensures
distributed power while keeping everyone’s influence and
agency (Rau and Koch-Gonzalez, 2018). Some of its principles
are equivalence (everybody counts), distributed leadership,
transparency, an omnidirectional flow of information,
feedback-rich environments, and effectiveness. Pappalardo and
Debizet (2020) stated that sociocracy challenges a representative
democracy’s assumptions through shared interlocking circles that
promote a process of decision-making by consent. Sociocracy
makes a distinction between the allocation of resources
(governance) and day-to-day activities (operations)
(Karjalainen, 2020); that distinction empowers participants to
debate and discuss to make group decisions while keeping their
autonomy.

It is challenging to find blockchain-based tools that help
sociocratic organizations to manage their daily activity.
Although they have not been explicitly designed for
sociocracy, Aragon (Dhillon et al., 2017) and Vocdoni (Akasha
Hub Barcelona, 2020) implement solutions that may help run
sociocratic organizations. Ribas Hortal and Bromberg (2018)
proposed a blockchain-based reputation layer that
complements the implementation of Sociocracy 3.0 (Priest and
Bockelbrink, 2017). It would allow citizens to participate in
collective decision-making processes.

A scenario that combines sociocracy and blockchain fits with
the vision and realities that define the context of the studied
cooperative agroecological supermarkets. Sociocracy aligns with
the values of those organizations. Blockchain has the potential to
help to manage decision-making processes and increase trust
among participants who do not know each other and physically
meet from time to time.

Time Bank
Some of the studied cooperative agroecological supermarkets
include its members’ work as a resource for diminishing costs
and creating community. Food Coop BCN’s members need to
donate hours of work every 4 weeks. La Feixa’s members
enjoy better shopping conditions if they do the same,
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although it is not mandatory for them. The management of
the work time is similar to the notion of time banks. A time
bank is a reciprocity system based on work, reciprocity, and
respect, in which time becomes a trading currency (Cahn and
Rowe, 1992). Blockchain is a useful tool for managing time
banks as it is possible to implement the matching between
supply-and-demand tasks using smart contracts (Lin et al.,
2019; Lee et al., 2020). An implementation like this would be
useful for the needs of cooperative agroecological
supermarkets.

CONCLUSION

Blockchain technology undoubtedly has many applications.
All of them take profit from one or several of the technology’s
properties. Blockchain allows creating the Internet of Value.
Records become immutable. Blockchain allows running smart
contracts based on oracles’ information, automatically
launching transactions, and transferring assets. It is possible
to create reputation systems and assign rights and privileges to
the ones that perform better, and sending payments almost
instantaneously, no matter where we are, is almost magical.
After years of visionary wishes and optimistic speculations, it
is time to state that blockchain is still an immature and
expensive technology not valid for all the validated
theoretical purposes.

This article shows the case of cooperative agroecological
supermarkets that is a small niche of the global food industry.
The analysis of 4 cases identifies 5 internal factors and 5
external factors that describe the ecosystem that producers,
consumers, and agroecological supermarkets shape. The
external identified factors are the conventional type of
relationships with food producers, the kind of information
to display to consumers, the model of cooperation with other
agroecological supermarkets, the desire to create an impact on
the society, and the vision about competition in the local food
sector. The internal identified factors are the organizational
governance rules, the management of member’s working
hours, the social care of their members, the use of open-
source software, and the vision about the transparency of
their activities and decisions. Those external and internal
factors and their needs map into 6 aspects of blockchain
technology: provenance; supply chain automation; food
transparency, security, and trust; networked collaboration;
the implementation of sociocracy as a governance system;
and time bank systems. Suppose that the implementation of
blockchain technology satisfies those 10 internal and external
factors, there is no technical reason to think, as the article
shows, that blockchain cannot meet those needs. After
analyzing the specific niche of cooperative agroecological
supermarkets, this article shows how blockchain adoption
barriers go beyond the technical side and the potential
benefits this new technology provides.

Three out of the 6 studied sides of blockchain technology
applied to cooperative agroecological supermarkets show
significant adoption barriers. Overcoming those barriers is not
a matter of technical development. Some of the obstacles are
structural to the food sector, such as the need for a partner’s
integration, the need for modernizing an outdated industry, and
the lack of digitization in the supply chain. Other hurdles are
social, such as the physical and face-to-face essence of the
activities involved with running a supermarket and the fear of
implementing digital reputational systems that can be perceived
as too controlling. Regarding those social barriers, the article also
points out the perception that cooperative agroecological
supermarkets do not need a technological solution for
managing the trust. Finally, any new technology
implementation requires an economic investment, difficult to
justify for a technology that is still immature and expensive. There
are no studies that quantify the return of a potential investment.
The findings of this article confirm the reasoning of Hawlitschek
et al. (2020). Their points are especially relevant if we consider
cooperative agroecological supermarkets as part of the
collaborative economy. The authors suggest 3 common
misconceptions, or fallacies, on the applicability of blockchain
technology. The trust fallacy defends that blockchain does not
provide additional values in terms of the trust. The
disintermediation fallacy notes that there is a lack of
decentralized marketplaces, and the consumer will fallacy
reports that there is a lack of demand from consumers for
adopting the technology.

Under those circumstances, and despite the potential benefits
of implementing blockchain technology for the cooperative
agroecological supermarkets, sometimes, the best advice they
can receive is “wait and see.”

Future research needs to identify those dimensions that
blockchain technology requires to develop. It is vital to match
the potential implementations with the real ones and identify the
policies to boost those potentialities, making them possible.
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