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Abstract: Platforms have the ability to create connected digital spaces where different actors co-exist
and work together. The paper explores the power of platforms as enablers of a new channel of
proximity, called digital proximity. It argues that platforms enable interactions, information flows,
and network formation through digital proximity, which can effectively reinforce externalities com-
plementing existing proximity forms or bypassing physical space barriers. Firms and industries
adopting platform-based tools can create meaningful channels for increasing their proximity at an
intra- and inter-firm level. The study uses data from the Digital Economy and Society database
covering 25 EU countries for the years 2019 and 2021. It calculates the degree of adoption by EU
firms at the national level for a set of selected platform-based technologies closely related to different
proximity forms. It investigates the relationship between digital proximity, firm size, and industry,
also introducing a geographical dimension. The evidence suggests that large firms have managed
to integrate platform-based technologies to a greater extent, whereas small and medium firms still
lack leveraging the full power of platforms. Increased adoption at the country level is also related
to increased productivity, indicating the geographical dimension of platforms. The paper argues
that platforms can be seen as a new means for balancing uneven spatial capabilities for producing
proximity, indicating a high potential for fostering territorial cohesion. It concludes by suggesting
that future research should measure the effects of digital proximity on development and their causal
relationship to better elaborate on the implications of platforms on development.
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1. Introduction

Development has recently been characterized as an uneven process between European
areas [1,2]. Local characteristics, including accessibility, the ability to attract human capital,
trust, and institutional thickness, have often been stressed as key factors for reinforcing
the developmental potential of a region [3,4]. Metropolitan regions have been associated
with increased levels of development, whilst regions with a low population density, lack of
human capital, and low accessibility indicate lower levels, suggesting a positive relationship
between spatial concentration and development [2,5].

Proximity is a key notion in that kind of agglomeration processes, fostering produc-
tivity and creating new developmental paths [6]. Proximity enables areas to effectively
combine their existing assets and create networks and knowledge flows between actors
towards enhancing knowledge production and spill-over effects [7]. Increased asset en-
dowments in agglomeration economies can produce sufficient proximity externalities for
achieving the desired outcomes, whereas a lack of it hinders the effectiveness of proximity
emergence [8,9]. Hence, inequality can be translated into a problem of unbalanced capabil-
ity to produce proximity externalities for creating the necessary conditions for development
through agglomeration effects.

At the same time, the new landscape of productivity and innovation is strongly shaped
through the ways in which digital platforms—hereafter mentioned as platforms—have in-
troduced a new organizational logic acting as connective agents and data hubs [10,11].
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They have gradually become an inherent aspect of value creation by introducing processes
that act complementary to or independently from traditional space, as well as by creat-
ing interactions, new information flows, and network effects [12]. Therefore, platforms
can reinforce capabilities for productivity and innovation by increasing their proximity
externalities [13,14].

The study aims to investigate the power of platforms from a proximity-oriented
perspective, complementing the previous research on the power of platforms focusing
on a market-oriented approach [12,15]. It argues that platforms can bridge the existing
proximity gaps in less developed areas resolving spatial mismatches between productivity,
innovation potential, and labor market opportunities. More specifically, proximity triggered
by platforms occurs when firms adopt platform-based technologies in their organizational
structures, such as cloud computing services, enterprise resource planning, social media,
and wiki-based knowledge-sharing tools. In this way, traditional forms of spatial proximity
can be gradually enhanced, or even replaced, by platform-generated proximity, referred to
as digital proximity, affecting productivity and innovation and offering new developmental
perspectives to less developed regions. The study uses the data from the Digital Economy
and Society database (details on the methodological approach referring to the data collection
process of the Digital Economy and Society database that is used here for the analysis can
be found in the following link: https://ec.europa.eu/eurostat/web/digital-economy-
and-society/data/comprehensive-database, accessed on 30 September 2023) provided by
Eurostat covering 25 EU countries for the years 2019 and 2021. It calculates the degree of
platform-based technologies’ adoption in European firms at the national level relating it to
firm size and industry.

The remainder of the paper is structured as follows. The first sections review the
notion of proximity and its relation to space and technology. Its different forms are also
presented in the following section providing a concrete theoretical framework for the
study describing the power of platforms as proximity enablers. As a next step, the paper
investigates platform-based technologies’ adoption by firm size and industry, while it also
explores its geographical dimension and potential implications. Finally, the last section
includes some concluding remarks alongside a more general discussion on the ways in
which future research can expand the proposed approach towards further exploring the
causal relationship between digital proximity and development.

2. The Notion of Proximity and the Role of Technology

The conceptualization of space is a starting point when investigating the notion of
proximity. Various approaches have been introduced to define space and its characteristics,
starting from absolute and moving on to relative conceptions of space. According to the
Euclidean view, space is defined by specific dimensions, including height, depth, size, and
proximity, and it can be represented by a system of geographical coordinates [16]. Hence,
absolute space can be perceived as a container of objects forming an empty entity in the
sense that it is independent of the objects it contains, and it has separate characteristics [17].
At the same time, relational concepts of space show that space is formed by the processes
and the objects it involves, including social formations and practices of social production
and reproduction [18]. Therefore, space can be defined as a product of spatial processes,
each one of them being able to produce different forms of space, such as the perceived, the
conceived, and the lived space [19]. Postmodernist approaches have introduced the cultural
production of space, including novel concepts, such as reflexivity, ‘polyvocality’, and place
identity [20]. The importance of scale has also been highlighted, not from a hierarchical
perspective (global, national, and local), but through non-territorial terms affecting the
composition of the relations [21].

Proximity is a key element of space, and therefore, its definition should also follow a
multi-level perspective according to the various conceptualizations of space. This means
that the notion of proximity can vary from an absolute definition, as the state of being
near in geographical space, to being ‘near’ in more relative terms encompassing additional

https://ec.europa.eu/eurostat/web/digital-economy-and-society/data/comprehensive-database
https://ec.europa.eu/eurostat/web/digital-economy-and-society/data/comprehensive-database
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dimensions, such as social, cultural, institutional, and organizational aspects. Proximity
has transformed productivity and innovation into ‘environmental conditions’ resulting as
the joint effort of networks and communities of actors working together, interacting, and
sharing common skills and visions [22]. Even though connectivity per se is a necessary
condition for producing externalities, access to complementary competences is essential for
making proximity capable of strengthening productivity and innovation [23]. Interactions
between/within complementary communities and institutions, the combination of roles
and skills, communication channels, functional and spatial bonds bridging separate knowl-
edge fields, and other participatory processes act as facilitators for increasing proximity
externalities [24].

When considering the notion of proximity in economic geography, several theoretical
frameworks have been developed aiming to explain the variations in productivity out-
comes and innovation potential between regions. These include theories of clusters [25,26],
innovation systems [27,28], path dependence [29], and knowledge networks [30,31]. These
approaches build upon the idea that spatial agglomeration and localization act as a form of
proximity creating location competitive advantages for regions. However, they highlight
the fact that geographical proximity per se does not suffice, as it should be combined with
other forms of proximity to activate interactions between actors and trigger all its potential
benefits [32].

Boschma [6] presented a five-dimensional approach to proximity—expanding the
previous work of Torre and Gilly [33]—covering the notions of cognitive, organizational,
social, institutional, and geographical proximity. When considering the non-geographic
dimensions of proximity, cognitive proximity refers to the ability of persons sharing a
common knowledge base and expertise to learn from each other more effectively, whereas
organization proximity is derived from shared relations within or between organizations.
Social proximity is an outcome of socially embedded relations involving mostly trust,
whilst the institutional dimension of proximity refers to common characteristics between
institutional environments that enable more effective interactions. Studies aiming to
expand this concept have placed specific emphasis on the role of networks for the dynamic
evolution of proximity, including aspects related to learning, integration, decoupling, and
institutional processes [7]. Network externalities emerging amongst actors—individuals,
firms, and institutions—result in the development of other types of proximity, such as
social, organizational, institutional, and cognitive [34]. The research shows that the various
proximity dimensions can act as substitutes, as the lack of one proximity type can be
balanced by the presence of other types [35,36]. However, geographical proximity indicates
a slightly higher importance as it is difficult for other types to compensate for missing
geographical proximity [37].

During the last decades, new spaces have been produced through the emergence of
powerful technological networks generating knowledge flows and information exchange.
Technological advancements have introduced continuous streams of data (e.g., big data
analytics), connected build environments (e.g., smart cities and digital twins), and increased
social interaction (e.g., social networks and platforms). Technology reshapes space by
introducing multiple layers, interactions, and complexity [38], while at the same time, it
produces space through the processes of production and social reproduction, acting as a
mediator for the spatialization of social relations [39]. Hence, technological advancements
can be understood as pathways for freeing capital from any spatial constraints by collapsing
spatial and temporal boundaries [18].

Technology creates a set of systems of socio-technical networks across space closely
enrolled with human actors and with other technologies [40,41]. The rise of cyber-physical
systems acts as a catalyst for the advantages offered by user engagement and crowdsourc-
ing mediated by technology, software-guided e-tools, datasets, and analytics [42,43]. In
this way, technology changes the way local capabilities, knowledge, and human capital
are connected to global knowledge flows, creating localized forms of space driven by
increasingly complex, non-linear, and dynamic processes of knowledge creation, diffusion,
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and use. All these elements are essential for generating agglomeration effects that trigger
centripetal forces in the new forms of space produced by technology. In this context, digital
platforms offer the ability to foster team collaborations for releasing collective intelligence
benefits and are able to reproduce agglomeration forces accompanied by actor interactions
for building proximity externalities [14,44].

3. The Power of Platforms as Proximity Enablers

Although the role of technology as a facilitator of externalities has been highlighted
several times, their fragmented character has been recently considered [22]. An initial
form of the power of platforms can be perceived as their ability to break the silos between
digital technologies by creating connected digital spaces where different applications co-
exist and work together. In this way, these platforms led to a considerable adoption of
technological advancements by individuals, firms, and institutions, which could not be
achieved previously. This resulted in (i) an explosion of actors who interacted during
productivity and innovation processes; (ii) the glocalization of knowledge by mixing
local and global competence and knowhow factors; (iii) skills improvement and informed
decision making using digital tools; and (iv) an extended user-driven innovation [14].

At the same time, the literature highlights the role of platforms in the formation of
collaborative networks facilitating knowledge flows and value creation by bringing relevant
actors together [45–47]. This suggests that platforms can enable proximity externalities that
are not always limited in a particular geographical region [14,22]. In this regard, the power
of platforms also stands on their ability to reinforce productivity and innovation through
digital collaborative networks of interconnected actors. This results in interconnected
forms of proximity that are able to form digital ecosystems creating value through the
development of new products and services. These include organizational, institutional, and
entrepreneurial processes combined through formal and informal digital links that generate
externalities that facilitate and improve productivity and innovation processes [14,48].

The present study builds on this idea and approaches platforms as connected digital
spaces consisting of multiple technologies, upon which new forms of space are produced,
being able to reinforce internal and/or external interactions with relevant actors. Their
power consists of their ability to foster and combine different proximity types for producing
externalities. Starting with the case of cognitive proximity, the power of platforms is derived
from aspects related to knowledge sharing and ideation. Amongst its various expressions,
wiki-based knowledge-sharing tools and multi-user computer-aided design applications
(MUCADs) are key solutions that can empower these processes, as they transform and
communicate knowledge between the various users. Platform-based wiki tools have been
developed to manage the documentation produced by various actors by helping them to
create, collaborate, edit, and share content in an organized way [49]. Moreover, MUCAD
platforms offer the ability to efficiently analyze CAD design behaviors and empower
learning processes between actors [50]. In both cases, platforms increase the ability of actors
to learn from each other and create rapid knowledge spillovers overpassing the need for the
geographical co-location of actors, which in many cases is a source of bias for knowledge
network generation [6,51].

Platforms can also enhance organizational proximity by creating common organiza-
tional structures between different organizations. Platform-based project management
tools, such as enterprise resource planning (ERP), enhanced product lifecycle management
systems (PLMs), and cloud computing infrastructure as a service, have already started to
be broadly adopted. In the first case, ERP platforms ensure that normalized information is
used within an organization, being interconnected with various processes and workflows
across different departments [52]. Moreover, PLM software provides the ability to manage
all the information and processes being involved at every step of a product or service
lifecycle across globalized supply chains [53]. This is an essential step towards combining
information obtained from different parts of the same or between different organizations,
and therefore, bridge any existing gaps between their organizational structures. This es-
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tablishes a shared basis upon which the capacity to diffuse knowledge, information, and
relations within or between organizations becomes easier and more effective, leading to
greater organizational proximity [54]. Real-time evidence-based process monitoring offers
another essential platform-based tool that enables organizations to define their closeness to
other actors and perform any necessary actions to coordinate their routines.

Platforms can also act as digital enablers of social proximity through social networks
and digital living labs. Platforms integrate digital elements facilitating the development
and the establishment of socially embedded relations that act as boosters of trust between
actors [14,24]. Participatory experimentation and co-creation activities empowered through
platforms are essential aspects that need to be considered for improving potential social
proximity biases related to the rigidity of the social relationships, entry barriers for new-
comers, and over-embedded social relationships [14,30]. For example, the evidence from an
assessment study on platform co-creation tools related to smart specialization strategies has
shown that these have been able to even engage actors that did not have prior experiences
related to the specific policy area, offering the opportunity to include a wide range of
participants throughout the policy-design process [14]. In this way, enhanced platform ex-
ternalities result through extended collaboration networks with increased social proximity.

In addition, platforms can reinforce externalities related to institutional proximity as
they embed digital technologies that boost institutional transparency and flexibility [6].
Platform-based applications using open data, blockchain technologies, automated feedback
systems, cyber security, and intellectual property rights (IPRs) are integral parts of this
process, as they increase transparency and flexibility, alongside the establishment of a
shared institutional culture amongst actors [46,55]. These aspects are essential for increasing
institutional proximity. Openness and wide participation in these processes ensure the
avoidance of any potential institutional rigidity that might have negative effects on the
externalities produced through this proximity dimension [56].

Finally, in the case of geographical proximity, platforms mostly act as a substitute
instead of a complementary factor. The geographical dimension of proximity builds on
the physical co-location of activities and market factors, as tacit knowledge is more easily
transferred through spatial closeness where actors are brought together and interact more
easily [57]. Platforms can overpass barriers created through geographical distancing by
forming virtual spaces, such as digital ecosystems, able to reproduce interactions between
various actors. This provides them with the ability to increase market and factor access
independently from the geographical location. Therefore, platforms enhance geographical
proximity by imitating spatial closeness and by creating novel links between actors that are
not located in the same place [14].

4. Platform Adoption by Firm Size and Industry

The next step, after exploring the correspondence between platform-based character-
istics and the different types of proximity, is to investigate potential implications rising
through the adoption of platforms by organizations, such as firms, with regard to their
ability of creating new pathways for boosting externalities amongst their actors. This can
provide a meaningful channel for balancing capabilities for producing and combining
various types of proximity towards fostering productivity and innovation.

With respect to firms, the power of platforms as proximity enablers depends both on
the types of proximity that each firm wants to empower and their level of adoption. Small
and medium enterprises (SMEs) need to address different challenges for increasing their
productivity compared to large firms, because of structural and organizational dispari-
ties [58]. The literature points out that proximity externalities related to network effects and
collaboration have a positive impact on SMEs [59], as SMEs—and their ecosystems—are
rich in terms of their existing assets, but they lack interconnectedness amongst them [60].
At the same time, large firms have greater abilities for coordinating distant collabora-
tions [61,62], but lack flexibility in terms of transforming their business models rapidly,
resulting in organizational barriers underpinning their performance [63]. Hence, firm size
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matters regarding the types of proximity that need to be boosted for increasing productivity.
On the one hand, SMEs perceive platform-based technologies as a means for empowering
their collaborative capabilities and knowledge diffusion towards overcoming any lack of
resources, whereas on the other hand, large companies focus on using platform-based tools
mainly as a means for overcoming organizational complexity and inertia [64,65].

Variations regarding the implications of platforms at a firm level exist not only in
terms of the different types of proximity they choose to empower, but also in the overall
level of adoption. The penetration of platform-based technologies in firm processes can
depend on various factors, including aspects of productivity, as high productivity firms
tend to invest more easily in new technologies due to increased financial means, as well as
aspects related to positive spillovers generated through platform adoption by other firms
that have been found significant [66]. Recent evidence suggests that the level of adoption is
also relevant to the intensity of routine tasks resulting in a generally higher diffusion of
digital technologies in services than in manufacturing [67].

In order to investigate these aspects at the firm and industry levels, the study uses
data from the Digital Economy and Society database. It first explores emerging differ-
ences with regard to the level of digital integration and the types of proximities that small
(10–49 persons), medium (50–249 persons), and large enterprises (more than 250 persons)
choose to empower through platform-based technologies in the EU-27 countries for 2021.

The analysis aims to shed light on specific platform-based tools that are being used that
are closely related to three different types of proximity: organizational, social, and cognitive.
These include (i) the share of enterprises using cloud computing services (CCs), referring to
aspects of organizational proximity; (ii) the share of enterprises using the enterprise resource
planning (ERP) software package to diffuse information between different functional areas,
indicating the high relevance to organizational proximity; (iii) the share of enterprises
using social media (SM), which lie in the heart of processes reinforcing social proximity;
and (iv) the share of enterprises using wiki-based knowledge-sharing tools (WIKI), being
closely related to cognitive proximity aspects. Decomposing the different shares of the
aforementioned platform-based technologies by firm size and industry revealed some
interesting findings regarding their level of adoption and the types of proximity that firms
chose to empower.

Figure 1 shows that, in both cases, large firms indicate higher shares of adoption in
all types of platform-based tools. First, CC services show a similar overall adoption by
manufacturing and services sectors, with a slightly higher level in the case of small and
medium service firms compared to manufacturing. This is in line with the previous research
pointing out that CC is strongly associated with a positive productivity performance
for small firms, as it offers a way to ‘scale without mass’ [68], which is closely related
to organizational proximity. Second, ERP software has received a broader approval by
medium and large firms in manufacturing, indicating their willingness to use the power
of platforms for sharing information between different functional areas and increasing
their organizational proximity. According to the existing literature, large companies use
platforms for overcoming organizational complexity and inertia by applying them in
existing routines for streamlining production processes [65]. Third, when it comes to SM
platform-based tools, it is noticeable that the adoption levels are significantly higher in the
services sector for small and medium firms, compared to manufacturing. This indicates
the need of small and medium firms to foster social proximity aspects through platforms
for better establishing their market size and orientation. Forth, WIKI knowledge-sharing
tools indicate the lowest adoption levels, especially in the case of small firms, which
are similar between manufacturing and services. Given that WIKI tools are platform-
based technologies for building cognitive proximity at an intra- and inter-firm level, this
can be considered as a significant drawback for improving their performance, as there
are increased needs for interconnectedness between their resources through knowledge
flows [60].



Platforms 2024, 2 7

Platforms 2024, 2, FOR PEER REVIEW 7 
 

are increased needs for interconnectedness between their resources through knowledge 

flows [60]. 

 

Figure 1. Share of platform-based technologies’ adoption by firm size in (a) manufacturing and (b) 

services (2019). Data: Digital Economy and Society comprehensive database and author elaboration. 

To investigate how different types of platforms can create different forms of proxim-

ity, the analysis further elaborated on the types of and purposes for which the various 

platform-based technologies were used. In the case of ERP and WIKI tools, their function-

alities strictly related to organizational and knowledge-sharing aspects, so we could not 

perform any further analysis. However, CC and SM tools indicated a broader application 

covering various aspects of proximity and capability empowerment. 

Starting from the CC platforms, the findings presented in Table 1 show that there a 

no significant differences between firm size and industry when it comes to the files’ stor-

age, database hosting, and security software. All these functions were widely applied in 

both manufacturing and services sectors, across all different firm sizes under investiga-

tion. However, finance or accounting CC software was more broadly used by small and 

medium firms—compared to large—in manufacturing and services, indicating their need 

to enhance their organizational capabilities without dramatically increasing their func-

tioning costs. In the case of large firms, CC platforms indicate a significant variation from 

small and medium firms when they are used for running the firm’s own software and for 

developing, testing, or deploying applications. Even though these functions also relate to 

organizational proximity, their orientation focuses on product development aspects. 

Table 1. Share of different types of CC technologies’ adoption by industry and firm size (2021). 

Manufacturing 
Storage of 

Files 

Hosting the 

Firm’s 

Database 

Run the Firm’s 

Own Software 

Finance or 

Accounting 

Software 

Security 

Software 

Application 

Development, 

Testing, or 

Deployment 

Small firms 60.87% 37.86% 15.83% 47.10% 59.59% 9.51% 

Medium firms 63.01% 37.52% 18.83% 34.04% 55.21% 17.05% 

Large firms 73.34% 42.75% 31.13% 26.03% 53.11% 31.36% 

Services       

Small firms 66.97% 48.54% 25.38% 49.81% 57.69% 22.80% 

Medium firms 71.79% 50.51% 32.66% 46.26% 59.01% 32.96% 

Figure 1. Share of platform-based technologies’ adoption by firm size in (a) manufactur-
ing and (b) services (2019). Data: Digital Economy and Society comprehensive database and
author elaboration.

To investigate how different types of platforms can create different forms of proximity,
the analysis further elaborated on the types of and purposes for which the various platform-
based technologies were used. In the case of ERP and WIKI tools, their functionalities
strictly related to organizational and knowledge-sharing aspects, so we could not perform
any further analysis. However, CC and SM tools indicated a broader application covering
various aspects of proximity and capability empowerment.

Starting from the CC platforms, the findings presented in Table 1 show that there a no
significant differences between firm size and industry when it comes to the files’ storage,
database hosting, and security software. All these functions were widely applied in both
manufacturing and services sectors, across all different firm sizes under investigation.
However, finance or accounting CC software was more broadly used by small and medium
firms—compared to large—in manufacturing and services, indicating their need to enhance
their organizational capabilities without dramatically increasing their functioning costs.
In the case of large firms, CC platforms indicate a significant variation from small and
medium firms when they are used for running the firm’s own software and for developing,
testing, or deploying applications. Even though these functions also relate to organizational
proximity, their orientation focuses on product development aspects.

In the case of SM platform-based tools, the existing data offer the opportunity to
decompose their use purposes in five key areas: (i) the development of the firm’s image
or market products; (ii) obtain or respond to customer opinions, reviews, and questions;
(iii) collaboration with business partners and other organizations; (iv) involvement of
customers in the development or innovation of goods and services; and (v) exchange of
views, opinions, or knowledge within the enterprise. Table 2 shows that services referring
to the development of a firm’s image or market products and customer services are the ones
with the higher shares, without indicating variations by firm size or industry. However,
differences arise when the purpose of SM platform tools focuses on more specialized
capabilities. Small firms in manufacturing mostly use SM for promoting a collaboration
towards increasing their social proximity, while in services, small firms use SM platforms to
empower the involvement of customers in development or innovation processes. Medium
and large firms apply SM to foster knowledge exchange, increasing, in this way, cognitive
proximity within their organizations.
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Table 1. Share of different types of CC technologies’ adoption by industry and firm size (2021).

Manufacturing Storage of Files
Hosting the

Firm’s
Database

Run the Firm’s
Own Software

Finance or
Accounting

Software

Security
Software

Application
Development,

Testing, or
Deployment

Small firms 60.87% 37.86% 15.83% 47.10% 59.59% 9.51%
Medium firms 63.01% 37.52% 18.83% 34.04% 55.21% 17.05%
Large firms 73.34% 42.75% 31.13% 26.03% 53.11% 31.36%
Services
Small firms 66.97% 48.54% 25.38% 49.81% 57.69% 22.80%
Medium firms 71.79% 50.51% 32.66% 46.26% 59.01% 32.96%
Large firms 74.41% 55.62% 42.33% 37.91% 58.74% 43.58%

Note: Shares are calculated as the percentage of enterprises buying CC services. Data: Digital Economy and Society
comprehensive database and author elaboration.

Table 2. Share of purpose of SM service use by industry and firm size (2019).

Manufacturing
Development of
Firm’s Image or
Market Products

Customer
Opinions,
Reviews

Questions

Collaboration Development or
Innovation

Knowledge
Sharing

Small firms 80.80% 44.22% 22.64% 20.91% 19.58%
Medium firms 81.83% 44.55% 24.85% 22.68% 25.46%
Large firms 83.72% 50.85% 30.75% 27.42% 38.31%
Services
Small firms 85.62% 58.64% 25.67% 27.77% 26.81%
Medium firms 87.17% 61.33% 30.39% 33.49% 34.68%
Large firms 88.47% 66.87% 35.86% 38.43% 44.68%

Note: Shares are calculated as the percentage of enterprises using social media. Data: Digital Economy and Society
comprehensive database and author elaboration.

5. Platform Adoption and Potential Implications

Apart from the revealed disparities in the types of proximity they empower based on
industry and firm size, platforms also have a geographical dimension creating imbalances
in their adoption levels across countries [12,67]. Variations in platform adoption often
relate to different capabilities (e.g., enhancing managerial and digital-friendly skills) and
incentives (e.g., reducing entry and exit barriers) across space [69,70]. Although platforms
have the ability to create a-spatial networks, they still lack in developing even geographies
in terms of labor market and productivity outcomes [46,71]. Gal et al. [67] show that higher
digital technology adoption is associated with higher multi-factor productivity growth,
especially in the case of manufacturing with routine-intensive activities where the power
of platforms consists of their ability to effectively streamline production processes. Hence,
variations in the adoption rates across countries can also result in heterogenous gains rising
from digitalization affecting the spatial organization of labor markets and competition [12].

Given that identifying the causal effects of platform adoption on productivity econo-
metrically poses multiple challenges, such as reverse causality and spillover effects, the
analysis in this section is kept at the descriptive level. It tries to provide some preliminary
insights regarding the geographical dimension and the diversified impact of different
platform-based technologies on productivity, instead of approaching platforms as a unified
digital space. Figure 2 shows the distribution of the selected platform-based technologies’
adoption rates across EU countries in 2019. As we can see, the CC seems to have the most
dispersed distribution across EU countries. ERP and SM technologies indicate a narrower
distribution, while WIKI tools are the least adopted platform-based tools with very similar
shares across EU countries (below 20% in all cases).
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When it comes to productivity aspects, some very preliminary insights can be provided
at this stage. Figures 3 and 4 suggest that productivity is higher and more dispersed when
platform-based technology adoption is higher both in manufacturing and services. More
specifically, firms tend to have higher productivity rates when operating in countries with
higher levels of platform-based technology adoption, which is in line with the findings of
Gal et al. [67] that use a broader classification of digital intensity. Therefore, embeddedness
in local institutional and industrial structures is a key element for achieving not only higher
platform adoption levels, but also a more balanced distribution of the benefits of digital
proximity across space.
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database and author elaboration.

Even though benefits arise from the power of platforms as proximity enablers, there
are cases in which dense proximities can be damaging for growth, productivity, and inno-
vation. Disruptive transitions, such as the one experienced during COVID-19, can result in
radical changes in the geography of value creation due to the rapid consolidation of market
power through platforms [12]. Superstar platforms—like in the case of superstar cities—are
able to connect large numbers of users/customers to service providers introducing novel
organizational and institutional logics [12]. These cannot be easily tracked and monitored
following the traditional physical space rules, thus creating anomalies in the spatial or-
ganization of activities. In these cases, there is a risk of rising reverse-causality effects
emerging from the increasing power of platforms, which can further foster monopoly
power and agglomeration phenomena [15]. The previous findings show that, even though
platforms can create a-spatial networks and geographies, they still cannot be considered as
geographically disembedded. This suggests that proximity enabled by platforms does not
work as a substitute to traditional forms, but it complements them. Hence, future scenarios
should consider exploring effective ways in which we can map the new organization of
activities under the platform perspective, connecting them with existing spatial structures.

6. Concluding Remarks and Directions for Future Research

Traditional forms of proximity—physical, social, institutional, organizational, and
cognitive—can act as enablers of externalities boosting developmental capabilities [23].
Agglomeration economies have a greater ability to produce sufficient externalities through
their increased proximity, leaving less developed areas behind [1]. The paper argues that
platforms can empower capabilities through the creation of formal and informal links
between actors, disrupting productivity and innovation processes by making them more
accessible, participatory, and open [72].

Even though many studies define platform power as their ability to accelerate global
markets and concentrate monopoly power [15,73], this paper defines the power of platforms
as their inherent ability to reinforce proximity through digital means, digital proximity,
promoting interactions, information flows, and network creation. The paper argues that
increased platform adoption in production and innovation processes raises the potential
of digital proximity to emerge and correct any imbalances in terms of developmental
capabilities. The evidence provided in this paper shows that platform adoption levels and
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types differ by firm size, industry, and across space. This means that, for the power of
platforms as proximity enablers to be released, it is essential to consider the underlying
environmental conditions, indicating in this way their complementary character to existing
proximity forms.

The paper approaches digital proximity embeddedness using a set of platform-based
technologies as proxies. It argues that ERP software and cloud computing services reinforce
organizational proximity by providing common organizational elements and real-time
evidence-based monitoring to firms, while platform-based SM tools are essential for pro-
moting social proximity, as they foster participatory experimentation, co-creation, and the
creation of extended collaboration networks. Platform-based WIKI tools can boost cognitive
proximity by enabling increased knowledge diffusion through extended knowledge-sharing
interactions.

The effective penetration of these platform-based proximity enablers means that each
firm or industry should choose the right type of proximity to be boosted based on its needs
for empowering existing and creating new capabilities. For example, large firms that are
characterized by complex internal processes mostly benefit from exploiting the power
of platforms towards enhancing its organizational proximity to optimize its production
structures. The analysis suggests that large firms have already adopted ERP software and
cloud computing services to a large extent, while they seem to also be open to embedding
the social and cognitive aspects of digital proximity. On the contrary, for small firms,
the power of platforms consists of building new capabilities for network creation and
knowledge diffusion through social and cognitive proximities, respectively.

The evidence suggests that, although small and medium firms have managed to obtain
an essential adoption level of platform-based tools in relation to organizational proximity,
they still lack in terms of integrating platforms in their social and cognitive proximity
generation processes. This is in line with previous studies highlighting that SMEs face
challenges in embedding digital platforms due to a lack of the required resources, skills,
and flexibility [63]. A way to overcome this barrier is the provision of training in SMEs
towards using platform tools related to social and cognitive proximities to harvest their
benefits. However, even though platforms provide significant advantages to SMEs, the
relevant training and efficient inclusion of these tools require an effort and time from their
side, which in several cases is not available due to time and cost constraints. This can be
overcome by having access to already trained human resources that are directly capable of
embedding platforms in production processes, without needing further skill enhancements.

The study also investigated the geography of digital proximity emergence. When con-
sidering the spatial dimension of the platform-based technologies’ adoption, the evidence
suggests that firm productivity is higher and more dispersed in EU countries with higher
levels of platform-based technology adoption. This finding highlights the dependence of
digital proximity on the spatial context that should be considered by policies encouraging
platform adoptions. The intrinsic potential of platforms to support proximity can result
in uneven productivity outcomes that undermine developmental processes. Hence, it is
essential to carefully promote policies reinforcing digital proximity in places where it is
mostly needed. In this way, less developed areas can build new and enhance existing
capabilities through digital agglomeration externalities. The rising digital agglomerations
will alter the interactions between EU regions, as well as among different spatial scales, as
has also been stressed by Davies et al. [74].

Future research should focus on considering three key aspects that were not addressed
in this paper, constituting the limitations of this study. First, the need to use more detailed
data that will shed light on the adoption of platform-based technologies at lower spatial
scales, such as regions and metropolitan areas. The data used in this paper provided only a
national perspective of the suggested theoretical aspects introduced by digital platforms
in relation to the creation of new channels of proximity. Future research should focus
on expanding the analysis of lower spatial levels towards highlighting the importance of
these factors in development. Second, future research should shed light on the potential
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of new types of commons rising from the adoption of platforms towards increasing their
penetration of production and innovation processes, especially in the case of SMEs that still
lack the ability to effectively capture the full power offered to them through platforms. To
the author’s knowledge, there are no available data in relation to this aspect that can be used
for the analysis, constituting this a limitation for including the commons perspective in the
current study. Third, the development of adequate regional policies towards supporting
the adoption of platform-based technologies for leveraging the most for regions by an
effective embeddedness of digital proximity. These policies can include the development of
training programs for skills empowerment for local companies and individuals towards
strengthening the human capital that is available at the regional level. This will offer the
opportunity to less developed regions to harvest existing platform benefits by boosting
existing capabilities through proximity and increasing their developmental potential.
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