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Abstract: The adoption and usage of digital technologies is considered one of the most promising
transformations for sustainability, and sustainable entrepreneurship is considered key for providing
solutions for the grand social and environmental challenges. The purpose of our study is to shed
light on the role of digital technologies in value creation, value delivery, and value capture within
the business models of sustainable entrepreneurship. This is important for understanding how
digital technologies leverage sustainability. In fact, we have little knowledge on the impact of
digital technologies within the business models of sustainable entrepreneurship. We studied the
adoption and usage of digital technologies within the business models of 10 born-sustainable new
ventures in Mexico applying a comparative case study approach. We found that context matters.
Extant research claims that digital technologies promote social inclusion, increase connectivity, and
lead to broader stakeholder integration. Despite these claims, this is the most challenging part for
entrepreneurs. Our main findings, therefore, emphasize the constraints of the implementation of
digital technologies within sustainable business models. This adds to the academic discourse a
cross-geographic perspective from the Global South.

Keywords: digitalization; digital technology; sustainable business model; sustainability; sustainable
entrepreneurship

1. Introduction

Digital technologies are making an important contribution to the innovation success
and financial performance of companies [1]. Digital technologies are impacting the business
models of all industries, either as an outcome (i.e., the product itself in form of a digital
artifact) or as a source of innovation. New technologies such as 6G networks create ecosys-
tems that span universal architecture, technologies, and solutions [2]. For instance, artificial
intelligence, edge computing, and smart energy harvesting are technologies that enable
smart applications, blockchain solutions, and quantum communication. Hence, creating
opportunities for innovating existing business models and for the creation of new ones.
The potential for innovation through digital technologies has important implications for
the entrepreneur either as a driver for digital transformation or as an agent affected by it [3].
Nambisan [4,5] calls for explicitly theorizing the digital-technology-related concepts in or-
der to study entrepreneurship in a digitized world. In this regard, others have contributed
to a better understanding of how digital technologies trigger new forms of innovation
and entrepreneurial initiatives that cross traditional industry boundaries, ecosystems and
communities, integrate digital and non-digital assets, and accelerate the inception, scaling
and evolution of new ventures (e.g., [6-10]).

Digitalization as the adoption of digital technologies and their usage [11], is consid-
ered as one of the most promising transformations for sustainability with game-changing
potential [12,13], including advances toward tackling the Sustainability Development Goals
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as put forward by the United Nations [14]. In fact, the COVID-19 crisis brought a renewed
interest in digitalization and sustainability [15].

It is worth mentioning, that increased digitalization can also cause a negative impact
on the environment, such as through growing water and energy use [16] and waste and
disposal [17]. In addition, digital technologies face the dilemma to promote, on the one
hand, efficient energy usage but, on the other hand, are held responsible for their large
energy consumption [18,19].

Behind the background of sustainability, entrepreneurship is considered key for con-
tributing solutions to the grand social and environmental challenges [20-22]. In particular,
sustainable entrepreneurship provides a solution rather than a cause for social inequality
and environmental pollution [23]. Sustainable entrepreneurship can be defined as the
discovery, creation, and exploitation of opportunities to create future goods and services
that sustain the natural and/or communal environment and provide development gain for
others [24].

Digitalization and sustainability are considered megatrends and the combined appli-
cation of both is suggested to lead to even higher levels of sustainability [25-27]. Digital
technologies give rise to new opportunities for entrepreneurs considering economic, social,
and environmental sustainability [28-32]. Digital technologies promote social inclusion,
fight poverty [32,33], and enhance resource optimization [34]. These studies reveal some of
the combined effects of digital technologies and sustainable entrepreneurship.

However, we lack a more comprehensive understanding about the application of digi-
tal technologies and their usage within the business models of sustainable entrepreneurship.
This is surprising, since innovative business models are important for accomplishing sus-
tainability objectives [35]. Moreover, the business model perspective is considered key for
researching the combined effects of digitalization and sustainable entrepreneurship [31].
Following Teece [36] “a business model defines how the enterprise creates and delivers
value to customers, and then converts payments received to profits”. It is a holistic de-
scription of how a firm accomplishes business [37]. Osterwalder and Pigneur [38] see the
business model as comprised of different elements that include value proposition, value
creation, value delivery, and value capture. It is the organizational and financial architec-
ture of the company. Therefore, the business model emphasizes on the value creation logic
from an economic or commercial perspective.

In addition to the commercial logic, sustainable business models consider the envi-
ronmental and social logics [31]. Hence, different logics are at play within a sustainable
business model. We follow Schaltegger et al. [39] and consider the following definition
for sustainable business models: “A business model for sustainability helps describing,
analyzing, managing, and communicating (i) a company’s sustainable value proposition to
its customers, and all other stakeholders, (ii) how it creates and delivers this value, (iii) and
how it captures economic value while maintaining or regenerating natural, social, and
economic capital beyond its organizational boundaries.”

Research on sustainable business models abound [40-43], but we lack a profound
understanding about the role of digital technologies within these business models. Hence,
our research tries to answer the following question: What is the role of digital technologies
for value creation, value delivery, and value capture within sustainable entrepreneurship?

Similar to Parida et al. [27], we made use of a business model perspective with
the aim to fully capture the different facets of the application of digital technologies for
value creation, value delivery, and value capture. We studied the adoption and usage of
digital technologies within the business models of 10 born-sustainable new ventures [44] in
Mexico. The context of Mexico is important, since it adds a cross-geographic perspective
from the Global South [45] to the current discussions that are rather focused on developed
countries [31].

Born sustainables are ventures that from inception leverage sustainability at their
core [44]. Sustainable entrepreneurs strive to have a positive impact on interrelated social
and environmental problems, such as climate change, waste and disposal, poverty, and
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unequal access to education and employment [46]. Hence, sustainable entrepreneurs
contribute to solving societal and environmental problems through the realization of a
successful business [47].

We found that context matters. Extant research claims that digital technologies pro-
mote community integration, social inclusion, increase connectivity, and lead to a broader
stakeholder integration [15,31,34]. Despite these claims, this is the most challenging part
for the entrepreneurs of our case firms. Social inclusion and stakeholder integration are
an essential part of the value creation activities of these entrepreneurs. They integrate
marginalized populations as key partners within their business models. However, these
groups of people often lack the necessary capabilities, infrastructure, and financial means
to use digital technologies. We found to some extent similar limitations regarding the value
delivery activities, as not all clients make use of digital solutions for handling the purchas-
ing process. Our main findings, therefore, emphasize the constraints of the implementation
of digital technologies particularly in the value creation and value delivery components of
the business model. These limitations reside outside of the venture’s boundaries and are
difficult to control.

Based on these findings, our research makes important contributions to the literature at
the intersection of sustainable entrepreneurship and digitalization. We only have a limited
understanding about how entrepreneurs leverage digital technologies in their business
models, and in particular from a Global South perspective. This is where our findings
contribute. On the one hand, we deliver a micro-perspective regarding the implementation
of digital technologies in business models with a focus on sustainability, and, on the other
hand, we elaborate on the constraints of the implementation of digital technologies in the
context of the Global South.

2. Theoretical Background
2.1. The Role of Digitalization in Sustainable Entrepreneurship

The COVID-19 pandemic has underscored the strategic relevance of digitalization and
sustainability. Many firms have responded to these developments by initiating strategic and
operational measures [48,49]. Therefore, digital technologies have strongly influenced the
entrepreneurial process through the digitalization of existing businesses and the creation of
digital firms [4,29].

Digitalization forms part of a digital change process and precedes digital transfor-
mation [50]. Digitalization implies the application of digital technologies with the aim
to change existing business processes, such as distribution [51], communication [52],
and relationship management [53]. It focuses on process improvement that enhances
customer experience.

The digitalization of businesses creates several opportunities and enables higher levels
of sustainability, as confirmed by the positive interdependencies among these two mega-
trends [26]. On the one hand, digital solutions that enable digital entrepreneurship improve
connectivity and accessibility, lower costs and carbon footprint, and promote the inclu-
sion and participation of users [26,28,31]. On the other hand, stakeholders’ sustainability
concerns encourage the adoption of sustainable solutions, such as digital technologies.

As pointed out by Szalavetz [54], digital technologies do not only have the potential to
contribute to cost-efficiency but also eco-efficiency. For instance, the adoption of advanced
manufacturing technologies does not only improve the firm’s competitiveness but also
its environmental performance. It is particularly the side-effect of resource efficiency
that contributes to improved environmental performance caused by process efficiency of
such technology.

The development and use of digital technologies not only creates new opportunities for
entrepreneurs [29], it also enables new business development and business improvement
to ensure economic, environmental, and social sustainability [28,30-32]. These technologies
support digitalization and digital transformation, which breaks with the past and leads
to new sustainable growth business models [55]. Sustainable business models go beyond
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simple financial profit, including also environmental and social values and goals. En-
trepreneurs are seen as agents of change who are committed to seeking a balance between
the three pillars of sustainability [29].

Sustainability integrates economic, environmental, and social purposes [34,56]. In
business, sustainability refers to finding solutions and making decisions grounded in the
relationship among profit, planet, and people. Digital entrepreneurship plays a major
role in contributing to sustainability, as it not only creates financial value, but also en-
hances resource optimization and promotes social inclusion and poverty alleviation [33,34].
Moreover, digital technologies enable business model innovation for sustainability [31,57].

2.2. The Role of Digitalization in Business Models

Changes in society needs, in terms of digital products and services, is the main reason
why companies must adapt their value creation, value delivery and value capture processes,
fostering innovative transformation and digitalization of business models [3].

Digital transformation goes beyond digitalization and focuses on the development of
new business models [50]. It affects the whole company and the way it delivers, creates, and
captures value. Hence, digital transformation is the most complete digital change process
and inherently linked to strategic change [58]. While digitalization implies an addition
of digital components to the firm’s product or service offering, digital transformation
introduces new business models, such as digital platforms and data-driven models, that
require big data analytics capabilities.

Digital technologies enhance the interaction between entities and systems to create,
deliver, and capture value, changing the way businesses are run and generate revenues.
The proliferation of new digital business models and the switch from traditional to digital
business models has developed an intangible and service-based customer experience,
putting new elements like platforms, content, and experience in the center of the value
creation, delivery and capture [59].

Digitalization of business models offers new possibilities like openness, affordance,
generativity, editability and expansibility to the value chain [4,5]. These characteristics
allow the development of new tools and infrastructure to facilitate innovation for the
re-design of business models, enable businesses to co-create and experiment with their
business models, validate and develop different solutions, and addressing new business
opportunities in a cost-effective way.

In order to create or to switch to a digital business model it is necessary to imple-
ment a digital infrastructure, tools and systems (e.g., cloud computing, data analytics,
online communities, social media) that offer communication, collaboration, and computing
capabilities to support innovation in the business model and value chain [4].

Technological disruption and the acceptance of the use of digital technologies and
platforms have great impact on how existing traditional business models are adapting to a
new economy that delivers the tools to digitalize primary and support activities of their
business models [60].

The challenge of digitalization is the application of these technologies to business
models that already work in an analogical way and to promote, provide and correctly
select the necessary digital tools and knowledge to empower not only entrepreneurs but
stakeholders to switch the business model into a digital one, adapting to the architecture of
value creation, delivery and capture [27].

Digitalization of business models also contribute to increase the effective and efficient
use of resources in value creation, delivery and capture, which increases profitability and
contributes to a sustainable resource management and alignment to sustainability goals,
creating more social and environmental value [61]. Sustainable entrepreneurship founders
find an opportunity of resource optimization in their business models” digitalization,
minimizing negative environmental impact and seeking competitive advantage with a
successful financial return. At the same time, these sustainable and digital business models
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propose a way to rescale and minimize industrial infrastructure through digital innovation
and systems [39,62].

Technology has been employed by entrepreneurs to redesign their business models not
only for internal activities, but also for relationship management with external stakeholders,
increasing the innovation of business models [37], and contributing to redefine work
structures and industrial boundaries, to shape local and regional economies, to reshape
industry competition, and to rethink policies for economic development [3,5].

3. Methodology
3.1. Research Approach

Like others that applied a business model perspective to sustainable entrepreneur-
ship [31,63,64], we made use of a qualitative approach to understand the use of digital
technologies within business models. The explorative, qualitative approach seemed to be
the most appropriate due to the scarcity of previous studies on the intersection of digital
technologies and sustainable business models. The case approach is able to deliver rich
qualitative data useful for gaining a holistic understanding about the phenomenon [65].
Our comparative case study approach followed the deductive logic of Yin [66], who regards
case studies as natural experiments [67]. The analytical approach started from a deductively
derived analytical framework of business model design [37] focusing on the three elements
of value creation, value delivery, and value capture [27].

3.2. Sample

We applied a purposeful sampling approach [68] selecting new ventures with a busi-
ness model focused on sustainability (see Table 1). In fact, these ventures were originally
conceived to develop a new business model leveraging sustainability at their core, which
some term ‘born sustainable’ new ventures [44]. This approach allowed us to put to-
gether a coherent sample, rich in information, and therefore able to provide an in-depth
understanding as related to our research question.

Table 1. Cases and data collected.

Interview

Company Activity Founding Year Interview Date Duration Interviewee Documents
Manufacturing of Company
Alpha electric scooters made 2018 4 April 2022 60 min 3 co-founders promotional video
of recycled plastic. Internal document
Production and
nanci:leszgtlltl):szof?o(;rfl bio LinkedIn profile
Beta X 2019 20 April 2022 52 min Founder Company website
waste for different uses
' . Internal document
in the food, packaging,
and cosmetic industries.
Production and
Gamma distribution of natural 2017 27 April 2022 50 min Founder Company website
sweetener from Internal document
bio waste.
Manufacturing of
bamboo boards for . . Company website
Delta furniture and different 2016 21 April 2022 56 min 2 co-founders Internal document
household uses.
Production of cloths Comp;i; };;{Z{J Tube
Epsilon made of residues from 2010 21 April 2022 46 min Founder LinkedIn profile

the textile industry.

Internal document
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Table 1. Cont.

Company Activity Founding Year Interview Date Interv{ew Interviewee Documents
Duration
Production and
distribution of LinkedIn profile
Zeta cricket-related food 2018 21 April 2022 49 min Founder News articles
products for human and Internal document
animal consumption.
Production and
distribution of biodiesel Company website
Kappa made of used cooking 2019 28 April 2022 67 min 1 co-founder pany
- Internal document
oil from hotels
and restaurants.
Extraction of fucoidan
from sargassum . )
Omicron seaweed, which is used 2018 03 May 2022 46 min Founder LinkedIn profile
. . Internal document
as an ingredient in the
cosmetic industry.
LinkedIn profile
Production and Company YouTube
. distribution of bio . channel
Sigma fertilizers for 2010 17 May 2022 63 min Founder Facebook
soil regeneration. News article
Internal document
Production and
distribution of a Company website
Tau post-harvest solution 2018 18 May 2022 46 min Founder News article

that enables longer life
for fruits.

Internal document

We screened and selected the participants of an entrepreneurship competition focusing
on sustainability. This competition takes place annually and is open to entrepreneurs from
all over Mexico.

3.3. Data Collection

We collected comprehensive primary and secondary data (see Table 1). According
to Laasch [69], business models are represented in different forms of tangible and visual-
textual artifacts and are expressed through narratives. Hence, we conducted interviews
with founders and co-founders, screened internal documents that were submitted to the
entrepreneurship competition describing their business model, and additional secondary
data we identified through Internet searches. The triangulation of data improved the
construct validity of our research design [66].

Conducting interviews is prone to bias, in particular researcher bias, and threatens the
validity of the study [70]. Researcher bias relates to the effect of the researcher on the par-
ticipant and the effect of the participant on the researchers [71]. Following Miles et al. [72],
we introduced several measures to reduce researcher bias. One of the researchers was
engaged in previous relationships with our focal entrepreneurs, which created trust and
openness among the interviewers and the interviewees. We also made the researchers
intentions clear regarding the purpose of the research and the anonymity of the information.
In addition, we triangulated the responses obtained with the companies” webpages, social
media presence, and internal documents regarding the ventures’ business models. The
triangulation helped us to validate, for instance, the usage of digital sales channels, social
media communications, and the usage of payment portals.

Interviewing the founders was important, since they are the principal decision-makers
that impact the design and shape of the business model. The interviews lasted between
45-60 min. We made use of a semi-structured interview guide. This format left room for
flexibility regarding storytelling on behalf of the interviewees but also ensured consistency
among the cases. Applying a formal interview guide improved the internal validity of our
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study [73]. We encouraged the interviewees to engage in narrative storytelling to elicit in-
formation rich statements. The interview guide comprised three sections (see Appendix A).
The first section focused on the profile of the entrepreneur and his or her motivation to start
the business. The second section elicited information about the new venture itself—aspects
of its business model, the activities, and future plans. The third section inquired about
the use of digital technologies for value creation, value delivery, and value capture. All
three researchers participated in the interviews, took extensive notes, and documented the
observations in a shared document.

3.4. Data Analysis

We engaged in qualitative content analysis [74]. In contrast to inductive qualitative
studies [75], we applied a deductive approach based on analytical categories that we
derived beforehand from the business model literature in the context of digitalization
and sustainability with a focus on value creation, value delivery, and value capture [27].
Besides these predefined constructed codes [76], we also considered in vivo codes that
gradually emerged while going through the interview data. In vivo codes were particularly
important since they revealed the particularities of the usage of digital technologies within
the business models of our focal ventures. For instance, it allowed us to categorize the
usage of digital technologies for value creation (e.g., technology for product creation and
technology for productivity improvement), to uncover the limitations of their application
for particular stakeholders, and to highlight their important role for communicating the
value proposition. All three researchers were engaged in the coding process to reduce
personal biases, which contributed further to the reliability of the study.

We followed Miles et al. [72] for the larger analytical approach, applying a process
of (1) data condensation, (2) data displays, and (3) drawing of conclusions. Condensation
was accomplished through coding of the data focusing on the most relevant insights. Data
display consisted of the visualization of data which we accomplished by consolidating the
different means of digital technology;, first in a business model canvas for each case and
subsequently in an overarching representation of a business model for all cases combined
(see Appendix B, Figures A1-A3). Such an approach allowed us to gain an in-depth
understanding about the type of digital technology applied, for which value activity, the
function to fulfill, and the frequency of their usage. Other insights such as the particular
challenges related to the usage of digital technologies were captured through the coding
process, between-case comparisons, and discussions among the three researchers.

4. Findings
In this section we provide a description of the findings related to each of the three
value creation activities accomplished by the ventures we interviewed.

4.1. Use of Digital Technology for Value Creation

For some of our ventures, value creation takes place in laboratories often making use
of a university infrastructure (Beta, Omicrons). Others use their own facilities (Alpha, Zeta,
Kappa, Sigma) or make use of external laboratory services (Delta, Gamma, Tau). In the case
of Epsilon, “sewing work is given to single mothers, housewives, and senior citizens”, as
the entrepreneur commented. Value creation, therefore, partially takes place in the homes
of this economically and socially more vulnerable group of people. Similar is the case for
Delta that works with a cooperative for bamboo of about 3000 individual producers that
live in a remote, rural area in Mexico.

Although many of these ventures require cutting-edge technology to produce their
products, they lack the necessary financial resources for the acquisition of technology. Alpha
requires electronic hardware boards for manufacturing their e-bikes, that are not available
in Mexico. Producing these boards is a viable option but requires investment. Omicron
too that currently makes use of a university laboratory lacks financial resources to acquire
the bioreactors needed for the extraction process from sargassum seaweed. These financial
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limitations impact the use of digital technology for production. As the entrepreneur from
Gamma commented:

In logistics and production, we are still working in a very traditional way. The way we
manage logistics, supply chain, inventories, and production is being done in Excel.

Gamma is interested in employing more technology, but they currently do not have
the necessary financial resources for these investments.

For the process of value creation, most entrepreneurs make use of productivity soft-
ware for internal communication, collaboration, and project management, such as Trello,
Slack, Discord, ClickUp, Miro, Zoom, and Teams. Despite its widespread use, the applica-
tion of this software can come with difficulties for some.

It wasn't easy at all to learn how to use [Zoom, Teams, Discord, Miro]. I prefer
face-to-face communication.

(Founder Beta)
My technicians are very good at what they do, but this digital part, they really struggle.

(Founder Sigma)

We wanted to use collaborative work applications like ClickUp, which I really like, but
it does require a lot from the whole team to get involved. It is not easy, but as the team
adopts these tools, I think it is a great advantage. I really like it but I can’t make the
workshop manager use ClickUp, for example. It would be one more task that he couldn’t
keep up with besides what he’s doing now. The limitation is the time to learn to use it and
a stable Internet connection to upload the reports.

(Co-founder Delta)

Key partners on the supply side also experience difficulties with the application of
digital technologies. Such is the case of Delta that works with a bamboo cooperative. The
remote location of these farmers comes with difficulties regarding access to the Internet and
frequent energy interruptions due to heavy rains. So, communicating with the cooperative
and the farmers becomes a challenge.

Working with the cooperative is complicated, the region often suffers from infrastructure
problems when storms hit. Telephone and Internet connection is needed. They only have
low-quality Internet. For us it is a challenge to be connected to our peers in Coetzala [a
region within Mexico] and it is impossible with 3000 producers.

(Co-founder Delta)

Gamma faces a similar situation. The venture relies on the supply side on the collabo-
ration with farmers that do not have the necessary skills and resources to employ digital
technology in their work, as the founder of Gamma commented:

We work with 52 farmers—all of them in a situation of poverty or extreme poverty—uwho
are dedicated to planting and selling. Once the corn is harvested in Puebla [a region in
Mexico] and the corn is shelled, we purchase the cob.

Epsilon too involves a vast network of suppliers comprised of elderly people, house-
wives, and single mothers that work from home in cutting and sewing work for cloths.
Their skills and resources are very limited regarding the use of digital technologies for
production, collaboration, and communication with Epsilon.

In summary, the entrepreneurs acknowledge the importance of digital technology
for value creation. Their application is twofold. On the one hand, digital technology
is used for the process of production or manufacturing of the end product, and, on the
other hand, digital technologies are employed as a means for internal communication,
collaboration, and project management (see Appendix B, Figure A3). Despite the potential
for a more efficient process of value creation, including collaboration and communication
with suppliers and key partners, many limitations remain. These obstacles relate to the lack
of financial resources for the acquisition of digital technologies, the missing skills for their
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usage, and their limited application on behalf of the suppliers and key partners due to their
marginalized, economic and social conditions.

4.2. Use of Digital Technology for Value Delivery

Entrepreneurs use digital technologies during the process of value delivery in two
ways. On the one hand, for the sales process and, on the other hand, for establishing
and maintaining customer relationship (see Appendix B, Figure A3). Digital marketplaces
such as Amazon and Mercado Libre are important sales channels. In addition, Facebook,
Instagram, and WhatsApp are also used for handling orders. Google Ads and Facebook
Ads help promote the ventures’ offers in the digital world. Sales and communication for
business-to-business transactions, however, are often done via phone. Gamma and Tau
employ Hubspot as a customer relationship management tool.

Contrary to the process of product creation, the use of digital technology for commu-
nication with current and potential customers stands out. The creation of textual, visual,
and audiovisual material is an important activity for these ventures.

For our designs, it is important to create a high-quality and clean image. Using digital
platforms, such as Canva Professional, we can do this by ourselves [the design and
creation of visuals].

(Co-founder Delta)

To attract customers, social networks work for us, for communicating a culture of caring
for the environment.

(Founder Epsilon)

The creation of impactful visual material is a priority and mainly done in-house. Gamma,
for instance, started to work with an advertising agency and later hired a community
manager for digital media and the creation of visuals.

The creation of visuals and videos is also used for educating potential customers about
the environmental and/or social benefits of the product. As in the case of the founder from
Sigma who is dedicated to environmental education visiting schools, as she commented:

We can innovate in the way we deliver the content to our audiences, to have more reach.
Nowadays the use of social networks has not had as much impact. We are more dedicated
to creating presentations and content with digital tools rather than using digital platforms
to create value for our customers.

Despite the more frequent application of digital technologies for value delivery, some
limitations remain. If the customer is not familiar with or does not use digital purchasing
platforms, the use of digital sales channels and platforms is limited. The entrepreneur of
Sigma explained:

The use of technologies has been a challenge for [our customers] as some of them don’t
know how to handle it. Besides, most of our customers—farmers and government
officials—don’t use digital tools.

Kappa faces a similar situation. The clients for their biodiesel are local, artisan fishermen
that do not make use of digital platforms for their purchases nor do they use social media
such as Facebook. Therefore, the promotional and sales activities rather consisted of
mouth-to-mouth communication.

Altogether, digital technology is more readily applied for value delivery. The communi-
cation of the social or environmental benefit and impact is a priority for these entrepreneurs
making use of textual, visual, and audiovisual material. Digital marketplaces are an im-
portant sales channel, particularly for business-to-consumer sales. Traditional phone calls,
however, still seem to be the preferred business-to-business sales channel. This limitation
also extends to other group of clients such as farmers and government entities that often
do not make use of digital purchasing platforms.
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4.3. Use of Digital Technology for Value Capture

Digital technologies are least employed for value capture. Most ventures make use
of direct bank transfers for handling purchases and sales. Only two (Gamma and Tau)
make use of payment platforms such as Conekta, PayPal, Mercury, Prex, and Wise. The
latter two are used for receiving payments from international customers. Epsilon and
Tau use QuickBooks as an accounting software package for invoicing. The application
of this software, however, is not easy to use by all team members, as the founder of
Epsilon commented:

In terms of billing customers and sales, we use platforms such as Quickbooks. Using this
platform is a challenge since part of the team only have received primary education.

5. Discussion

Digital technologies are considered to be game changers for sustainability [12]. The
combined application of both megatrends, sustainability and digitalization, enable higher
levels of sustainability [26]. Innovative business models are important for taking advan-
tage of both megatrends [35]. Similar to Parida et al. [27], we applied a business model
perspective with the aim to fully capture the different facets of the application of digital
technologies for value creation, value delivery, and value capture. The business model
shows to be a particularly useful perspective for gaining a holistic understanding about the
combined effect of digitalization and sustainable entrepreneurship [31]. In the following,
we discuss our findings considering extant literature.

Small enterprises face important hurdles for the implementation of digital technologies
due to the lack of knowledge and financial resources available [77]. This is particularly
salient for the ventures we investigated. The lack of financial resources impedes the
acquisition of technology, especially for production and manufacturing as part of the
value creation process. This leads to the implementation of more manual processes or
low-technology usage. The situation is further exacerbated in the context of Mexico where
access to financial resources for entrepreneurs or investments in sustainability projects is
more difficult to obtain compared to other regions in the world [78].

The lack of knowledge and capabilities for the application of digital technologies is
particularly pronounced for internal productivity tools that contribute to more efficient
communication, collaboration, and project management as part of the value creation
process. Technicians and engineers face more difficulties applying internal productivity
tools than the entrepreneurs themselves. In addition, elderly people struggle more with
their usage than younger generations. This is contrary to the use of technology for value
delivery, where most of the entrepreneurs reported ample knowledge and capabilities for
their application.

The literature suggest that stakeholders’ sustainability concerns encourage the adop-
tion of digital technologies [29]. Our cases indicate the opposite. Entrepreneurs are rather
pioneers in promoting sustainability solutions. They are considered born sustainable, that
relate to startups leveraging sustainability in their business model from inception [44].
These entrepreneurs push their sustainability efforts towards their stakeholders, including
the application of digital technologies, and not vice versa from the stakeholder towards the
new venture. This phenomenon is important for the context of Mexico where the awareness
of sustainability is rather limited among businesses [79]. The role of awareness creation and
education about sustainability issues to the wider public in Mexico, is an important part
of the entrepreneurs’ communication activities. This confirms earlier findings by Gregori
and Holzmann [31] who introduced the term of value spillover. In their cases as well as in
our cases, the entrepreneurs made use of social media, blogs, and online communities for
additional socioenvironmental value capture.

We know that digital technologies promote community integration, social inclusion,
increase connectivity, and lead to a broader stakeholder integration [29,63,64]. Despite these
claims, this is most challenging for the entrepreneurs. Social inclusion and stakeholder
integration is an essential part of the value creation activities of the case firms. Delta,
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Gamma, and Epsilon integrate marginalized populations as key partners within their busi-
ness models. However, this group of people lack the necessary capabilities, infrastructure,
and financial means to work with digital technologies. We found to some extent similar
limitations regarding the value delivery activities, as not all target groups and clients make
use of digital solutions for purchasing, such as farmers and even the government in the
cases of Kappa and Sigma. Others argued that digitally enabled practices, aid sustainable
entrepreneurs to manage the boundaries of their business models, rendering them more
dynamic and open [80]. Similar restrictions exist due to the limitations mentioned above.

The socio-cultural and economic context of countries differ. Sustainable entrepreneur-
ship and its linkage to digital technologies need to be contextualized. While digital tech-
nologies are able to contribute to regional development [27], our research shows that there
are important limitations that hinder the implementation in rural and remote regions
in Mexico.

Consequently, our research is able to make the following contributions to the emerging
literatures on sustainable entrepreneurship and digitalization [30,31].

First and most importantly, empirical studies at the intersection of digital technology
and sustainable entrepreneurship are scarce apart from Gregori and Holzmann [31] who
research how entrepreneurs leverage digital technologies in their business models. The
authors researched new ventures in Austria. More research is needed that focuses on digital
technologies in sustainability business models and on cross-geographic comparisons, as
a recent literature review by Guandalini [25] confirmed. Our study contributes to this
emerging stream of research adding a perspective from the Global South [45].

Second, we emphasize the constraints of the implementation of digital technologies,
particularly in the value creation and value delivery components of the business model.
These limitations often reside outside of the venture’s boundaries and are difficult to control.
We therefore concur with Zott and Amitt [37] and acknowledge the business model as
situated between the venture and the network integrating stakeholders into value creation
and value delivery.

Third, we focus on concrete activities and add the much needed micro-perspective
regarding the implementation of digital technology in business models with a focus on
sustainability [31].

Our research also holds important implications from a practice perspective. Digital
technologies are readily available, particularly as product