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Abstract

This paper presents the SMALLDERS project, a European initiative aimed at transforming
smallholders’ business models through an innovative technological platform. The platform
functions as an e-marketplace that connects small farmers directly with consumers
while simultaneously promoting environmental sustainability and collaboration across
the agri-food value chain. The study evaluates the platform’s commercial viability and
acceptance through a mixed-methods approach, incorporating qualitative and quantitative
data. Research methods include focus group sessions, interviews with key stakeholders—such
as transport companies, large distributors, and public administrations—and a consumer
survey assessing intentions and attitudes toward the e-marketplace. Results indicate
limited overall consumer readiness to adopt the platform; however, 48.6% of respondents
expressed willingness to use it provided competitive prices and personal benefits are
assured. Smallholders regard e-commerce as a promising opportunity, yet they face
significant barriers, including limited resources, low digital literacy, and logistical
constraints. Stakeholders generally view the platform positively, emphasizing that its
success depends on achieving a critical mass of business volume. To foster adoption,
SMALLDERS proposes three business models for smallholders: sustainable, cooperative,
and technological. The platform includes a user-friendly feature to assist smallholders
in transitioning among these models, complemented by training and support services
designed to encourage more resilient and innovative agricultural practices.

Keywords: agri-food value chain; sustainability; resilience; technology; e-commerce

1. Introduction
Smallholders are the most vulnerable link in the agri-food supply chain. In addition

to the threats they have been facing for several decades [1], there are now new ones
arising from (1) recent international trade agreements that make competition more
aggressive; (2) investment requirements to comply with the fight against climate change
and environmental criteria set by EU legislation and green policies, despite their important
contribution to sustainable development goals [2]; (3) the increase in production costs
(especially energy costs) which are not passed on in the prices charged; (4) the greater
sensitivity to consumer prices due to the inflationary crisis experienced after COVID-19;
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or (5) the process of depopulation and aging of the rural world which makes it difficult to
access labor and generational change on farms.

Despite their critical role in food security, smallholders often receive a tiny fraction
of the final price of food [3]. Their weak bargaining power against large industries and
retail chains prevents them from obtaining fair prices for their products [4]. These barriers
reduce their capacity for resilience and adaptation, which compromises their long-term
sustainability. The protests of farmers and livestock producers that took place in many
EU countries during 2024 clearly reflect the need for a profound transformation of the
European agri-food system.

To address these challenges, the project ‘Smart Models for Agrifood Local vaLue
chain based on Digital technologies for Enabling COVID-19 Resilience and Sustainability’
(SMALLDERS) was launched in 2022 in the framework of the PRIMA (Partnership for
Research and Innovation in the Mediterranean Area) initiative with the support of the
European Union. Involving research institutions from Italy, France, Tunisia, and Spain,
SMALLDERS aims to design and implement a technological platform that acts as a
meeting point for multiple actors in the agri-food value chain. The platform supports
operational efficiency, facilitates resilience-building strategies, enables direct market
interactions between smallholders and consumers, and fosters cooperation with other
key stakeholders such as transport companies, large distributors, exporters, cooperatives,
and public administrations. The platform has been designed to allow the simulation of the
decision-making process along the value chain and to provide a set of KPIs to assess the
technical, economic, and environmental performance of smallholder farms (Figure 1).

Other projects with similar objectives can be found at the European level, notably
“Smart Solutions in Short Food Supply Chains” (SMARTCHAIN) and “Short Supply
Chain Knowledge and Innovation Network” (SKIN). Both initiatives are focused on the
so-called short food supply chains (SFSC) and employ technological environments to
support collaboration among supply chain actors. However, they do not tackle key elements
addressed by the SMALLDERS platform, such as the development of novel business models
for small farmers and systems aimed at improving the efficiency of agri-food operations.

In addition, the SMALLDERS platform implies a double change in the business model
of participating smallholders. On the one hand, the platform makes it possible to assess the
environmental impacts linked to their farms, to advise them on environmental sustainability
measures that they can adopt based on an initial assessment, and, finally, to provide
public information to potential customers and other stakeholders on their environmental
commitment. All this by applying the potential of digitalization in the agricultural sector,
following in certain aspects the three archetypes of smallholder participation engendered
by digital technology established by Kruk et al. (2021) [5]: “the tutorial”, “the dashboard”,
and “the platform”.

Secondly, the SMALLDERS platform modifies the traditional business model of a
smallholder, as one of its main functionalities is its use as a direct sales channel for
them. In other words, the platform has a commercial aspect as an e-marketplace or
collective e-commerce space. An e-marketplace is a technological platform, managed
by an independent body or by a stakeholder, that brings together multiple buyers and
sellers around a website, through which they can buy and sell directly to each other, as well
as obtain other value-added services [6]. Although they were originally born in the field of
Business to Business (B2B) relations, they have now also developed in the Consumer to
Consumer (C2C) and Business to Consumer (B2C) markets, managed by large technology
companies. However, the differentiating feature of the SMALLDERS platform lies in the
fact that the suppliers are exclusively small agricultural producers, so that the electronic
marketplace becomes a process of disintermediation of the agri-food system.
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Figure 1. SMALLDERS Platform Architecture.

This article describes the work carried out during the development of the platform
that was necessary to understand its potential attractiveness among the different actors
involved: consumers, small-scale farmers, and stakeholders. These studies have made
it possible to assess the commercial viability of the platform, as well as to compile
a series of recommendations regarding the technical requirements of the platform’s
functionalities. This general aim is specified in the following specific objectives (SO):

• To analyze consumers’ attitude and intention to participate in a smallholder e-marketplace
(SO1).

• To identify opportunities and barriers for smallholders to join such a platform (SO2).
• To identify opportunities and barriers for other agri-food stakeholders to engage with

the platform (SO3).

The following sections describe the main activities developed in the SMALLDERS
project associated with the development of new business models for smallholders, as
well as their relationship with consumers and other actors in the agri-food value chain,
such as transport companies, large distributors, exporters, cooperatives, and public
administrations. The following section describes a classification of agri-food business



Agriculture 2025, 15, 1806 4 of 17

models that serves as a starting point for their implementation in the platform. Then, a
description of the methodologies used during the elaboration of the different activities
is provided. The main results are then presented for each of the multiple users of the
platform: consumers, smallholders, and stakeholders. Finally, a set of conclusions and
recommendations on the development of the project and its results is discussed.

2. New Agri-Food Business Models
The project started with a literature review study [7] which identified three main

categories of innovative business models in the agri-food sector: Sustainable Business
Models, Technology Based Business Models and Cooperative Business Models.

Sustainable Business Models (SBM), also called ‘Green Business Models’, do not focus
solely on economic profit but integrate social and environmental values as competitive
elements. Following Mehrabi et al. (2022) [8] and the literature review by Herzig &
Zander (2025) [9], some prominent examples of these models are Community Supported
Agriculture, Alternative Agri-Food Networks, Solidarity Purchasing Groups and Short
Food Supply Chains, Crowdfarming, Participatory Guarantee Systems, Bio-districts, or
Circular Models, which integrate the circular economy paradigm at different levels of the
agri-food supply chain [10,11].

Secondly, there exist Technology Based Models (TBM). Digitalization has driven the
so-called Agriculture 4.0 [5,12], with models that leverage technologies such as Artificial
Intelligence [13,14], the Internet of Things [14,15], Blockchain [14,16], Big Data [14,16] or
e-commerce [17]. Among these models, e-marketplaces stand out, i.e., digital platforms
that directly connect producers and consumers [18], also referred to by some authors as
virtual farmers’ markets [3].

Research on specialized e-marketplaces for smallholders is very scarce and recent. For
example, Leduc et al. (2021) [19] focus on the technological aspects, describing the
blockchain operation of an e-marketplace with farmers. Wang et al. (2022) [20] analyze
the topic from the farmers’ perspective. They explore whether smallholders are willing
to adopt online markets as selling/purchasing channels and whether different types of
farmers with different channel preferences exist.

Several studies focus on the consumers (actual or potential) of an e-marketplace
platform for food. For example, Stephens and Barbier (2021) [21] interview French
consumers to obtain their opinion and assessment of their participation in the e-marketplace.
Parth et al. (2021) [22] conducted qualitative research through interviews aimed at exploring
how a socio-digital platform can foster consumer responsibility in food consumption
to encourage sustained responsible consumption. Yu and Zhang (2022) [23] explore
the influencing factors from the levels of the platform, product, and consumer that
affect consumer attitudes and purchase intentions towards agricultural products via
public-interest livestreaming. Liu et al. (2023) [24] focus on how fresh food e-commerce
platforms can reduce consumer conversion to other forms of purchase and increase
consumer repurchase.

And finally, Cooperative Business Models (CBMs) are characterized by adopting
collaborative environments of competing in the market that are completely different from
traditional approaches [25,26]. Among them, they distinguish the following: (1) Sharing
models, in which firms have similar capabilities to achieve scale or network outcomes;
(2) Specialization models, in which firms combine their complementary capabilities to offer
products that they could not offer individually; and (3) Allocation models, in which firms
have overlapping capabilities, whereby the most efficient firm in performing each of the
activities is selected, thus improving the efficiency of the alliance.
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The SMALLDERS platform combines the three types of business models: it is a
technology-based model, it is a cooperative model among peers, and it is a model based
on environmental sustainability. It is a technology-based model because it acts as an
e-marketplace for small producers to sell their production directly. Compared to the option
of creating their own online shop, participating in an e-marketplace as a collective shop
benefits small farmers because it does not require technical knowledge, the associated costs
are lower, and, above all, it facilitates access to a larger population of potential buyers. It is
a cooperative model because it allows commercial collaboration between small producers,
as well as with other agents in the supply chain and even with job seekers. Finally, it is a
sustainable model because in its e-marketplace function, it provides information on certain
environmental impacts and ecological characteristics of the product and the producer.

3. Objectives and Methods
As mentioned above, this research has a threefold focus: on consumers, smallholders,

and stakeholders. The first specific objective (SO1) is to analyze consumers’ attitudes
toward an e-marketplace composed of smallholders and their intention to purchase fresh
food through it. It is important to note that the success of an e-marketplace for small-scale
producers depends on consumer acceptance. Therefore, an analysis of its commercial
viability was conducted to investigate purchasing and consumption habits of fresh food
consumers in Spain. Given that this research was conducted exclusively within a specific
geographical area, caution should be observed when extrapolating these findings to
other regional or national contexts. In addition, considering the scarcity of studies on
the subject [21,22,27], identifying both the opportunities perceived by potential consumers
and the barriers they face in accessing purchases through this type of direct sales channel is
highly relevant. The research was developed in two phases: qualitative and quantitative.

The qualitative phase was designed using a focus group methodology. This is a
technique in which a group of individuals is brought together to discuss a specific topic
with the aim of extracting personal experiences, beliefs, perceptions, and attitudes through
moderated interaction [28].

In this case, a total of 6 discussion sessions were organized involving 41 participants.
The sample was selected using the snowball sampling method, whereby initial participants
were invited to take part and subsequently encouraged to recruit additional participants
from among their acquaintances. This approach is widely recognized in contemporary
methodological literature as particularly effective for accessing specific or hard-to-reach
populations (Ting et al., 2025) [29]. The inclusion criterion involved being the primary
decision-maker responsible for purchasing fruits and vegetables in the household. By
leveraging social networks, the method facilitated access to a targeted segment of the
population that might otherwise be difficult to identify through conventional sampling
techniques. Each session, with an average duration of approximately 2.5 h, involved
between five and twelve consumers. The sessions took place between July and October
2023 (Figure 2). Around 73% of the participants reported consuming fruit and vegetables
daily, 68% were women, 61% were over 40 years old, and 61% lived in households with
three or four people. The script used in the sessions was structured in 5 blocks of questions:
usual establishments for buying fresh food, importance of origin and sustainability in food
purchasing, direct purchasing from smallholders, and the Internet as a purchasing channel
and online platform for smallholders.
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Figure 2. A focus group session.

All focus group sessions were audio-recorded and subsequently transcribed verbatim
to ensure the accuracy and completeness of the qualitative data. The transcripts were
then subjected to a detailed and systematic analysis aimed at identifying key themes,
patterns, and divergences in participants’ responses. This analytical process was conducted
collaboratively by three members of the research team, enabling triangulation of perspectives
and thereby enhancing the reliability and validity of the findings. This enabled the
identification of the main opportunities and threats facing e-marketplaces as commercial
business models for smallholders.

Based on the learning obtained from this qualitative analysis, an online survey was
conducted on the intentions and attitudes towards the purchase of fresh food through a
specific e-marketplace for smallholders (Table 1). The sampling method employed mirrored
that used for the focus groups, employing a snowball sampling approach initiated through
messaging applications and social media platforms. Initial respondents were invited to
participate and then encouraged to share the survey link with their social and professional
networks. This strategy also aligns with recent recommendations for survey-based
research targeting hard-to-access populations, as it leverages social connections to enhance
participation rates and efficiency [29]. As with the focus groups, eligibility was restricted to
individuals serving as the primary decision-makers for purchasing fruits and vegetables in
their households, ensuring that the collected data were directly aligned with the study’s
objectives. The final sample consisted of 393 Spanish consumers, whose main profile was
that of a woman (59%) aged between 45 and 55 (36%), living in a household with three
or four people (56%) and a daily consumption of fruit and vegetables (69%). The variable
‘purchase intention’ was measured through 10 items to be rated on a five-point probability
scale (not at all likely–very likely). Attitude towards the e-marketplace platform was
assessed by two variables, one relating to beliefs about the products purchased through this
sales channel (5 items) and the other relating to beliefs about the socio-economic benefits of
buying directly from small-scale farmers (4 items). In both cases, a five-point Likert scale
was used.

Table 1. Technical details of the survey.

Target population Spanish consumers, responsible for food purchases at home
Type of survey Online, non-probabilistic convenience sampling

Sample size 393
Fieldwork October-December 2024
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The second specific objective (SO2) is to identify the opportunities and barriers that
smallholders face in moving from their traditional business model to an innovative business
model of participating in a platform such as SMALLDERS. To this end, it was decided
to focus the study on Extremadura, a region in southwestern Spain characterized by the
significant weight of the agricultural sector in its GDP (7.7%). The study was also limited to
the fruit sector due to its high presence in this territory and its level of organization, which
facilitated access to information and actors in the sector.

The work methodology used in this stage was in-depth interviews. According to Knott
et al. (2002) [30], “in-depth interviews are a versatile form of qualitative data collection
used by researchers across the social sciences. They allow individuals to explain, in their
own words, how they understand and interpret the world around them”. The interviews
were designed to obtain detailed information on two key issues:

1. The description and characterization of the business models currently implemented.
2. The identification of barriers and needs perceived by producers in relation to their

business model.

Considering the large number of existing smallholders and the grouping of many of
them in certain organizations, it was decided to conduct interviews with (1) the CEO of
the main association of fruit producers in the region; (2) the manager of an agricultural
cooperative specialized in the cultivation of a specific fruit; and (3) two small farmers, one
of them a member of a cooperative and the other one an independent farmer.

Finally, the third specific objective (SO3) was to identify the opportunities and barriers
posed by stakeholders to participate in an e-marketplace with the functionalities of the
SMALLDERS platform and which of them might influence its final technical design. By
stakeholders, we have considered other agents involved in the activity of smallholders. As
representatives of them, in this phase of the research, personal interviews were conducted
with two managers of freight transport companies, a large fruit producer and exporter
manager, and a representative of public administration responsible for regional policy on
agri-food issues.

It is important to highlight that public administrations play a key role in the agri-food
supply chain through policies and regulations that should promote fair competition,
transparency, and price stability by contributing to the development of more efficient price
structures. Regarding the SMALLDERS platform, public authorities have a place to interact
with other actors in the agri-food supply chain, especially farmers. Thus, based on the
information that small producers have decided to share, policymakers can be aware of their
needs and difficulties, market trends, the use of innovative technologies, and interactions
with other actors in the supply chain, among other aspects. Sharing of information with
the government can be even more relevant during crises (e.g., pandemics) to gain a
better understanding of the social and economic situation of smallholders during these
periods and to take prompt corrective measures, such as providing economic incentives or
facilitating access to credit.

The SMALLDERS platform includes a specific module for use by policymakers, with
the following functionalities: (1) access to information provided by smallholders, (2) direct
channel of communication with smallholders, and (3) publication of relevant and useful
information for smallholders.

The script of the interviews contained several semi-structured questions to allow for
open-ended answers from the interviewees so that they could express themselves fluently
about the aspects to be investigated. The interviews began with a presentation of the
SMALLDERS project and an explanation of the functionalities of the future platform. In
the case of the interviews with companies, the script was structured through a series of
questions related to the following:
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• Basic characteristics of the company interviewed: age, size, employees, clients, etc.
• Operational activity of the company: business model used and use of digital platforms.
• Level of knowledge and familiarity with the use of e-marketplace platforms in the

agri-food sector.
• Specific functionalities of the SMALLDERS platform, with the aim of knowing

how useful the interviewee considered each of them to be for its subsequent
implementation.

4. Results of the Consumer Research
After analyzing the conversations held by consumers in the focus group sessions,

the following opportunities for e-marketplaces as direct sales channels for smallholders
were identified:

• Consumers awareness of the importance of protecting agriculture to maintain our
quality of life, as well as the low price farmers currently receive.

• Increased use of the Internet as a shopping channel since the COVID-19 pandemic.
• Growing preference for local products and for knowing their origin.
• Perception that buying directly from smallholders would generate benefits for them

by providing them with a higher margin on the selling price.
• Positive perception of the online platform for smallholders, but only as long as prices

are competitive compared to usual stores and supermarkets.

The main threats identified were the following:

• Perception that consumers do not have the power to bring about positive changes in
the food supply chain and fair prices to farmers.

• Being able to see and touch the product is key to the choice of fresh food purchasing
channel. For this reason, their purchase through e-commerce is very limited.

• High lack of knowledge about the existence of direct purchasing models from
smallholders, such as consumer groups, artisan markets, or e-marketplaces.

• Consumers are quite price-sensitive and believe that buying directly from farmers
would be more expensive for them, even though they would benefit the farmer.

• Egocentric buying behavior. When assessing their willingness to buy directly from the
farmer, personal benefits (price, convenience) are more important than non-personal
benefits (support for the local economy, environmental benefits, or contribution to the
economic sustainability of the farmer’s business through the payment of fair prices).

Based on these qualitative findings, the survey was designed. The overall results
reflected a low intention to subscribe and to purchase through an e-marketplace, with
values close to the midpoint of the scale (3.46 and 3.61 out of 5, respectively). In addition,
the intention to buy is considerably reduced if the consumer has to accept prices slightly
higher than those found in his or her usual store (Table 2). The probability of participating in
this type of digital platform would increase if recommendations were received from trusted
people, but not so much by advertising or information received through the media or social
networks. And, like the comments obtained in the focus groups, consumers recognize that,
to a certain extent, their intention to purchase would increase if certain requirements are met,
such as return guarantees or the possibility of ordering small quantities of product. Again,
note that specificities inherent to the country studied may affect the transferability of the
outcomes to other settings with different environmental, economic, or social conditions.
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Table 2. Subscription and purchase intention in an e-marketplace.

Average Standard Derivation

I would subscribe to a platform of this type if there were no
subscription costs or obligation to remain a subscriber. 3.46 1.216

I would be more likely to subscribe to this platform if it were
recommended to me by someone I trust (a friend or relative). 3.56 1.073

I would be more likely to subscribe to this platform if I read or saw a
news item about it in a trusted media organization or social network. 3.04 1.050

I would buy on this platform if the prices (including delivery costs)
were similar to those I find in my usual shop. 3.61 1.115

I would shop on this platform even if the prices were slightly higher
than those I find in my usual shop. 2.61 1.097

I would increase my likelihood of buying on this platform if there were
positive reviews from other customers. 3.34 1.042

I would be more likely to buy on this platform if they guaranteed a
refund in the event that the order arrived in poor condition. 3.74 1.100

I would buy on this platform if I could order small quantities of the
product to adapt it to the needs of my household. 3.77 1.046

I would buy on this platform if I could buy directly baskets containing
a variety of products (several fruits and vegetables) without having to
buy each product from different producers.

3.52 1.136

I would be more likely to buy from a farmer through this platform if
they had organic farming or sustainable agriculture certificates. 3.29 1.029

Note: direct scale of 1 to 5.

The results presented in Table 2 show that potential consumers primarily value
competitive pricing, purchasing flexibility, and confidence in the transaction process, while
sustainability and external recommendations play a relevant but secondary role. These
findings lead to several practical implications for the design and management of agri-food
e-commerce platforms: (i) implementing competitive pricing strategies that ensure the
final cost (product + delivery) does not exceed that of traditional channels; (ii) offering
adapted purchasing formats, such as small quantities and multi-product baskets, to
address household convenience needs; (iii) building trust through clear refund and return
policies, visible customer review systems, and sustainability certifications as differentiating
features; and (iv) leveraging trust networks through communication strategies based
on word-of-mouth recommendations and reputable media channels that reinforce the
credibility of the platform.

On the other hand, for the sample as a whole, a slightly positive attitude towards this
type of fresh food sales channel is observed (Table 3). In relation to the attitude towards
the products, it is considered that this channel guarantees the quality of the product
purchased; however, it is again expressed that lower prices than those that the consumer
can find in physical stores are not guaranteed. And, in relation to the attitude towards
the socioeconomic benefits of buying directly from the smallholder, very high values are
obtained, reflecting the positive belief of the consumer that fair prices would be paid to the
farmer, also favoring the development of rural areas and sustainability.
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Table 3. Attitude towards buying in an e-marketplace.

Average Standard Derivation

I think it guarantees the freshness of the food you buy. 3.74 0.978

I believe that it guarantees that during transport the food is properly
preserved so that it arrives in good condition. 3.63 0.903

I believe that it guarantees that the producer will not take advantage of the
system to send defective food or food in poor condition. 3.69 0.907

I believe that the product will be harvested at the right moment of ripeness
and just when the order is being prepared. 3.76 0.938

I think the prices of these foods are cheaper than in physical shops. 3.21 1.087

Buying from these types of platforms guarantees a fair price for smallholders
and livestock breeders. 4.03 0.938

Buying from these types of platforms encourages sustainable and ecological
production. 3.90 0.950

Buying on these types of platforms reduces the environmental impact of trade. 3.75 1.033

Buying on these types of platforms supports the development of rural areas. 4.20 0.927

Note: direct scale of 1 to 5.

The analysis of the attitude scale indicates that consumer adoption of agri-food
e-commerce platforms is primarily driven by perceived product quality, freshness, and
proper handling, as well as the platform’s positive socio-environmental impacts, including
fair compensation for smallholders, sustainable production, and rural development. Price
appears to play a secondary role, suggesting that platform design should prioritize trust,
quality assurance, and social and environmental benefits.

After observing significant differences in the values of the responses within the
consumer sample, a segmentation was carried out to identify groups of consumers with
different attitudes and intentions. The first step was to perform a factor analysis of the three
study variables to reduce the items to a smaller number of factors. The scale measuring
the intention variable has a Cronbach’s alpha of 0.932, and the factor analysis reduced the
ten items to a single factor, with an explained variance of 62.37% and a high KMO value
(0.940). The scale measuring the attitude towards the product purchased directly from the
smallholder reached a Cronbach’s alpha of 0.855, and the five items were reduced to a
single factor, which explains 65.55% of the variance, with a KMO of 0.855. And finally, the
scale measuring attitude towards the socioeconomic benefits of buying directly from small
farmers has a Cronbach’s alpha of 0.903, and the factor analysis reduced the four items to a
single factor with an explained variance of 77.69% and a KMO of 0.834.

A K-means cluster analysis was applied to the three resulting factors to identify
3 different consumer segments according to their level of intention and attitude towards
these e-marketplaces (Table 4). The segments identified were as follows:

• Consumers reluctant to buy online directly from smallholders: they represent 20.9%
of the sample and express a very low intention to participate in an e-marketplace, as
well as neutral attitudes about the quality of the food purchased through this channel.

• Consumers willing to participate in this type of purchasing channel: they represent
48.6% of consumers. They give a high score to the intention to subscribe to the platform
and to buy from it, based on very positive attitudes both in terms of product quality
and socioeconomic benefits.

• Indifferent and distrustful consumers: their attitudes towards everything derived
from this type of buying and selling platform are neutral. However, they give average
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values to their predisposition to subscribe and buy through them, which may indicate
that they would be trial buyers, i.e., buyers who would try the experience once but
would be unlikely to repeat the purchase.

Table 4. Consumer segments.

Reluctant Consumers Willing Consumers Indifferent Consumers

Factor: intention to subscribe and purchase −1.52471 0.57305 0.12979
Factor: attitude towards products −0.71222 0.72803 −0.67210
Factor: attitude towards socio-economic benefits −0.68951 0.68816 −0.62415

5. Results of the Research with Smallholders
Several key points reflecting the reality of smallholders and their representatives (from

sectoral associations and cooperative companies) were identified from the analysis of the
interviews held with them:

• Prices volatility or concentration of purchasing power in a few intermediaries
generates a highly volatile and complex environment. In this context, cooperation
among farmers emerges as an effective strategy to improve their bargaining power,
share risks, and optimize resources, for example, through joint management of logistics
and distribution activities.

• Alternatives to product marketing through cooperatives as the predominant strategy:
some producers have explored the possibility of operating independently, targeting
niche markets, generally local, with higher profit margins. However, this approach
entails higher levels of risk, uncertainty, and less stability in product commercialization.

• Limitations related to difficulties in accessing essential resources, particularly labor
during harvesting.

• Perception of e-commerce as an opportunity with great potential, although still
far from the sector’s reality. Among the main obstacles to its implementation are
legal barriers, logistical difficulties, or having a catalog of products attractive to the
consumer and at a competitive price.

In addition to the above information, the interviews also allowed us to identify the
two main patterns of business models that coexist in the Spanish fruit sector:

• Cooperative model: Most smallholders in the study region participate in cooperatives
or similar entities, adopting the cooperative business model as their own. This strategy
allows them to benefit from economies of scale, improve their access to markets, and
reduce individual risks.

• Independent model based on local markets: Some smallholders in the study region
have chosen to develop their own commercial strategies, identifying opportunities
in specific market niches. This model is based on direct sales to local distributors
or retailers, allowing greater control over marketing and pricing but with greater
challenges in terms of stability and risk management.

A gap was observed between the currently predominant business models and the three
innovative models that are intended to be promoted on the platform. In companies with
traditional business models, there is little knowledge, little experience, and scarce resources
to apply digitization technology, either for their commercial activity or for the relationship
with other agents in the agri-food value chain. And, although progress has been made in
recent years, especially with the expansion of crops under organic farming certification,
there is no widespread commitment to assess and disseminate the environmental impacts
of farms. In conclusion, this gap became evident for most of the potential users.
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6. Results of Stakeholders Research
The following qualitative results were extracted from interviews with different

stakeholders: two policymakers, two transport company managers, and a large-scale
producer and exporter. Some relevant results from the policymakers interviewed are
highlighted below:

• Regarding their knowledge about the functionalities of the platform, the policymakers
considered them as quite useful, assigning 4 points out of 5.

• Regarding the usefulness of the functionalities related directly to the small farmers,
the policymakers assessed them as the most relevant, with a valuation of 4.5 out of 5.
The usefulness of the platform as a repository obtained an average valuation of 3.5 out
of 5.

• Other remarkable comments about the functionalities of the platform were the
following:
■ “I would recommend including functionalities that are easy to use and that allow

a fluid and manageable exchange of information, including the possibility for
users to attach video or audio files”.

■ “In addition, it would also be interesting to create informal cooperation and/or
marketing groups, both horizontal and vertical, in order to generate synergies
in the agri-food sector and promote restructuring processes to encourage the
integration of small farms into supra-structures for the marketing of their
businesses”.

• Regarding the potential use of the platform, the policymakers mentioned some
advantages of using this kind of technology in their relationship with smallholders,
for example: access to updated data on farms; monitoring of product traceability;
possibility of interaction with small- and medium-sized producers for the exchange
of detailed information; as a way of creating a relationship of trust between
public administration and smallholders; to analyze the current context for possible
immediate, medium- and long-term interventions; to define strategic plans to support
smallholders in the short, medium, and long term; or to produce predictive actions
and react in time.

• Among the advantages of using the platform for smallholders, the public authorities
mentioned (1) the possibility of making contributions, in an accessible way, in the
regulatory processes that, directly or indirectly, could affect them; (2) as a specialized
information point for certain administrative procedures or formalities; (3) as a way of
communication with smallholders to identify, explore, and understand their problems
and expectations as well as their needs in order to be able to assist, support, and
monitor them; or to define adequate diffusion programs.

• Finally, the policymakers identified some advantages of using the platform for other
stakeholders, for example, to know the costs related to the entire supply chain of a
given agricultural product, to intervene correctly and beforehand with other political
decision-makers, or to gain insights into market needs.

Secondly, from the interview with a large fresh food producer and exporter, the aspects
highlighted can be observed as follows:

• Overall, the expert found the SMALLDERS platform attractive, facilitating production
management and integrating producers and buyers.

• However, he showed concerns regarding its viability due to the difficulty for
smallholders to reach a sufficient volume of business to achieve profitability. In this
regard, the interviewee proposed an alliance between smallholders to eliminate this
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barrier, as well as a geographic segmentation to design the platform with a focus on
local trade.

• The interviewee valued positively the functionalities planned for the stakeholders’
module in the platform, as they will generate trust and transparency, which would
motivate its use by stakeholders, smallholders, and consumers. The job offers module
was especially highlighted as positive, as he considers it key in view of the sector’s
current problems in recruiting human resources.

Finally, from the interviews with transport companies’ managers, the following aspects
are worth highlighting:

• They consider that the main obstacle to making the SMALLDERS platform viable for
both smallholders and transporters is to achieve a sufficient volume of business.

• In this regard, the solutions proposed by the transporters interviewed differ. One of
them points to the grouping of smallholders as a way of consolidating order. The other
one points to vertical integration, with the smallholder taking on the entire logistics
process.

• They believe that the most suitable carrier profile as a user of the SMALLDERS
platform is that of a self-employed or small carrier with a single small vehicle.

• They advocate that the distribution process should be centralized both at origin and
destination through distribution centers that reduce the number of routes and facilitate
the collection and delivery of products.

7. Conclusions
This paper describes the development of the European R&D project SMALLDERS,

which aims to develop a technological platform that will provide smallholders with tools
for operational improvement and resilience in the face of the challenges and difficulties
they have been facing for decades, and which have intensified in recent years. The main
novelty of the SMALLDERS platform is the possibility of including all the agents of
the agri-food value chain, something that differentiates it from other similar projects,
such as SMARTCHAIN, https://www.sustainablefoodplatform.eu/en/smartchain-project
(accessed on 13 August 2025), or SKIN, https://shortfoodchain.eu (accessed on 13 August
2025), that provide examples of best practices of digitalization on Small Food Supply Chains
but without providing an all-in-one environment where the different actors of the agri-food
supply chain can interact to achieve their own goals.

As a previous step to the technological development of the platform, a series of
investigations have been carried out to evaluate both its attractiveness for the agents
involved and to identify relevant aspects for the design of the platform. Especially
relevant is the information gathered to design the module that will help small producers
to implement an innovative business model, based on the digitization of the sales
process, sustainability, and cooperative relationships with other agents in the value chain
and stakeholders.

On the market side, the research conducted among Spanish consumers has identified
three segments in terms of their willingness to participate in an e-marketplace for agri-food
products: (1) reluctant, representing 20.9% of the sample, and expressing a very low
intention to participate in an e-marketplace; (2) consumers willing to participate in this
type of purchasing channel, representing 48.6% of consumers, and giving high scores to
the intention to subscribe to the platform and buy from them; and (3) indifferent and
distrustful consumers, with a neutral attitude towards these platforms, but with a certain
predisposition to subscribe and buy through them. The second segment represents the
potential market for this type of e-marketplace and is the one to which the communication
and promotion strategies of the platform manager and the smallholders attached to it

https://www.sustainablefoodplatform.eu/en/smartchain-project
https://shortfoodchain.eu
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should be directed. The results of this study of potential consumers represent an advance
with respect to the studies of consumers on e-marketplace platforms carried out to date,
since these had focused only on real consumers, already registered on these platforms
(Robina-Ramírez et al., 2022) [27].

In addition, considering the qualitative and quantitative results, a series of barriers
were identified that hinder the acceptance of an e-marketplace as a fresh food purchasing
channel. Based on these, a set of recommendations were extracted to guide the functionalities
that the commercial module of the SMALLDERS platform should have. The key
recommendations are as follows:

• On the product policy: To consider the use of small quantity boxes/baskets, adapted
to the size of small households, and the use of multi-product boxes/baskets, as well as
to encourage associations between nearby producers for joint sales.

• On the target market: To refocus the platform to turn it into a B2B sales channel as
well, not just B2C. To widen the target market of these platforms to customers other
than the end consumer, such as the owners of small local shops or people responsible
for sourcing products for restaurants or canteens.

• On logistics: To include transport companies as an additional participant in the
e-marketplace. Since the success of the platform depends on offering competitive
prices, logistics costs could be better controlled if there were a system of collaboration
between the producers selling their products and the transport companies.

• On communication and promotion policy:
■ To design clear messages about the freshness of the fruit and vegetables delivered,

highlighting them in an attractive way on the website.
■ To include in the platform the option of using the buyer’s location to offer products

of nearby origin.
■ Preferably, to highlight personal benefits for the shopper and, secondarily,

environmental and social benefits. These benefits would focus on the quality
of the product and its freshness (time of harvest and delivery time), positioning it
as something that cannot be found in large supermarkets or usual shops.

■ To include some videos showing the preparation of a real order to appreciate the
process and the quality of the products, and a chat to resolve doubts.

■ To collect opinions and evaluations from other users would be very useful.

Regarding the role of other actors such as critical stakeholders, transport companies,
and policymakers, the pessimistic view of both critical stakeholders and transporters on the
commercial viability of the platform stands out. Both considered the low business volume of
smallholders as the main obstacle and proposed strategies such as the association between
producers or vertical integration in the logistics function to overcome it.

Nevertheless, both these stakeholders and policymakers provided a positive assessment
of the functionalities available on the platform. On the one hand, critical stakeholders
and transport companies highlighted the usefulness of certain functionalities, such as
the integration of producers and buyers, transparency in transactions, and the job offers
module, which is seen as a solution to recruitment problems in the agri-food sector. On the
other hand, the policymakers expressed a great interest in the SMALLDERS platform and
assessed very positively its functionalities for making decisions based on the information
provided by different users, especially, by the smallholders. Several advantages of using
the platform were identified by policymakers. Specifically, using the platform as an
information and communication channel with smallholders and as a way to create
long-term relationships. In addition, policymakers also indicated other strong points of
the platform, such as its ability to improve market conditions for smallholders or as a
repository of information.
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Finally, the main conclusion derived from the opinions of the smallholders is that
they perceive the future is moving towards the adoption of digitalization technologies
(as indicated by Kruk et al., 2021) [5], but they are not ready for it and perceive many
limitations and barriers derived from the lack of experience and resources. Regarding the
development of business models for implementation in the SMALLDERS platform, it is
worth noting the existence of a gap between the currently predominant business models
and the three innovative models identified (Miranda et al., 2023) [7]. In addition, a lack
of knowledge and experience of the smallholders interviewed in the design of business
models was observed, which demonstrates the need to implement in the technological
platform a functionality that would allow them, in the simplest possible way, to transition
from their current business model to the recommended new business model.

The contributions of this study to the academic literature on business models for
smallholders are multiple and span several dimensions.

• First, from a market perspective, the research identifies the potential for distributing
agricultural products through e-commerce platforms, characterizing consumer
segments, their size, and the exclusionary motivations that may prevent them
from becoming effective buyers. Previous research has highlighted that market
participation for smallholders is strongly shaped by consumer information flows,
perceptions, and collective marketing efforts (Ismail, 2024) [31]. The results confirm
and extend these findings in the Spanish context, identifying informational barriers
and the importance of clear, quality message delivery—including word-of-mouth
mechanisms—for fostering participation. This opens new research avenues on the
commercial strategies required to effectively stimulate these segments.

• Second, the study broadens the analysis beyond the traditional relationship between
suppliers and consumers by proposing the design of a multi-actor electronic platform
that incorporates management tools for smallholders in their interactions with other
stakeholders, such as workers, policymakers, and distributors. In this regard, this
paper suggests for future research an integrative and collaborative approach that
considers the entire agri-food value chain and examines how each link contributes
to the achievement of producers’ objectives, adding empirical depth to conceptual
models of supply chain collaboration (Mahdad, 2022) [15].

• Third, the study provides empirical evidence on the usefulness and validity of such
integrative platforms and offers a practical extension of the main business models
previously identified in the literature for smallholders, proposing their implementation
through technological tools and highlighting three key vectors to reduce the vulnerability
of small-scale farmers: sustainability, digitalization, and cooperation.

Although the conclusions obtained from the different studies carried out have helped
to design the technological platform and move from a technology readiness level (TRL) of
TRL2 to TRL6, certain limitations must be mentioned. Firstly, there is a limitation derived
from the fact that the geographical scope of the study has focused exclusively on one of
the 4 countries participating in the project. Secondly, the number of participants in the
qualitative studies conducted with farmers and stakeholders is small. From these limitations
stem the potential lines of future research: extending the studies to actors in France, Italy,
and Tunisia. Like Spain, these are Mediterranean countries with the similarities that this
entails in terms of certain aspects of the agricultural sector. However, they also have
different elements in the agri-food distribution chain, with a different average size of the
agri-food industry and a different rate of penetration of the large retail food distribution
companies. These aspects are compounded by the existence of consumers with different
nuances in aspects relating to organic and sustainable agriculture or in the perception of
the problem of the rural world.
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