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The Role of Innovation Ecosystems in SMEs’ 

Industry 4.0 Transformation 

Summary: The transition to Industry 4.0 presents a significant challenge for small and 

medium-sized enterprises (SMEs), requiring strategic adaptation and engagement with 

innovation ecosystems. While previous research highlights the enabling role of these 

ecosystems in supporting SMEs’ transformation in the context of Industry 4.0, limited empirical 

evidence exists on how managers perceive and mobilise them in practice. Our study addresses 

this gap by examining how industrial SMEs’ managers engage with the Industry 4.0 innovation 

ecosystem, based on 27 semi-directive interviews. Preliminary findings reveal diverse 

managerial attitudes, ranging from scepticism regarding the ecosystem’s practical utility to 

long-term collaboration with key actors. The ways in which SMEs’ managers leverage external 

support for Industry 4.0 implementation also vary, from ad hoc solutions addressing specific 

needs to comprehensive, multi-level strategic collaborations. 
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Introduction 

Originated as a policy-driven initiative, Industry 4.0 (I4.0) was aimed at revitalising the German 

manufacturing sector by fostering the integration of digital technologies into industrial 

production (Pfeiffer, 2017). The concept emerged as a response to economic challenges, 

particularly the 2009 financial crisis, and was designed to create conditions that would enhance 

productivity and global competitiveness of companies (Reischauer, 2018). Beyond its 

technological scope, I4.0 promoted multi-level collaboration among government bodies, 

educational institutions, industry associations, media, and consulting firms—forming an 

innovation ecosystem that shapes and encourages shared understandings and implementations 

of I4.0 (Fogaça et al., 2025; Scott, 2014). This vision quickly spread internationally, shaping 

many national industrial strategies (Castelo-Branco et al., 2023). In the European Union alone, 

28 national initiatives have been launched to stimulate the digitalisation of industrial 

economies, with a particular emphasis on small and medium-sized enterprises (SMEs), given 

their fundamental role in the economies of most member states (Teixeira and Tavares-Lehmann, 

2022). 

In this context of widespread encouragement, and sometimes pressure, for firms to transition 

towards I4.0, an increasing number of SMEs are navigating this transformation. The latter can 

manifest in diverse ways, ranging from incremental technological improvements (Mittal et al., 

2020), to radical changes (Vereycken et al., 2024). During this transformation, SMEs’ managers 

often face significant challenges, given constraints in financial and human resources, limited 

strategic planning time, and varying levels of expertise in change management (Horváth and 

Szabo, 2019; Sony et al., 2024). Scholars emphasise that one of the key avenues for addressing 

these challenges lies in fostering collaborations between SMEs managers’ and actors within 

their respective innovation ecosystems (Benitez et al., 2020). 

Previous research has highlighted the enabling role of innovation ecosystems in supporting 

SMEs' engagement with I4.0. For instance, governmental subsides and fiscal incentives can 

alleviate SMEs’ financial constraints, while partnerships with universities, technology 

providers, and consulting firms can facilitate access to digital expertise (Somohano-Rodríguez 

et al., 2022). Some studies also highlighted internal and external to SMEs barriers that may 

prevent managers to benefit from the advantages of innovation ecosystem when implementing 

I4.0. Besides inner constraints such as lack of awareness about existing initiatives or trusting 

issues to share their innovation experiences (Cugno et al., 2021), SMEs’ managers face 

bureaucratical systems that are too complex to navigate or too long to evaluate tenders (Horváth 

and Szabo, 2019). Although these findings already deliver an overall view of innovation 

ecosystems role in SMEs’ I4.0 transformation, several critical research gaps remain.  

Firstly, there is limited empirical evidence on how SMEs' managers perceive the role of the 

innovation ecosystem in their I4.0 transformation. Current studies tend to focus on perspectives 

from ecosystem actors such as policymakers, technology providers, or competence centres 

(Benitez et al., 2020), or from firms that have successfully engaged with the ecosystem and 

experienced positive outcomes (Santos et al., 2022). As a result, these actors are generally 

presented as major help in fostering SMEs’ successful transition to I4.0. However, from a 

sensemaking perspective (Weick, 1995), innovation ecosystems are more than objective givens 

as they are interpreted through managerial lenses shaped by past experience, contextual fit, and 

perceived usefulness. In this process, managers act as sense-makers: they interpret what is 

offered in relation to their firms’ needs and specifics, by extracting cues and retrospectively 

assigning meaning to justify their action (Balogun et al., 2015; Weick, 1995). Thus, a more 

nuanced understanding of how SMEs’ managers make sense of the innovation ecosystem for 

I4.0 implementation remains largely overlooked and calls for an empirical investigation. 



Secondly, little attention has been paid to the way SMEs’ managers navigate the innovation 

ecosystem during I4.0 transformation. Existing literature often conceptualises these interactions 

from an isomorphic perspective, suggesting that SMEs conform to the standardised support 

structures promoted by the ecosystem (DiMaggio and Powell, 1983), such as adoption of key 

I4.0 technologies (Ricci et al., 2021) or human-centric practices (Ietto et al., 2024). Yet, firms 

may respond strategically to institutional pressures, ranging from passive compliance to more 

active forms of resistance, avoidance, or manipulation (Oliver, 1991). This reframes the 

relationship between SMEs and the ecosystem as a space of strategic negotiation, especially 

when eternal expectations conflict with SMEs’ context or diverge from their priorities. In such 

a space, managers can develop diverse strategies by interpreting ecosystems’ logics in light of 

their own perceptions and SMEs’ capabilities (DeKrey and Portugal, 2014; Weick, 1995). These 

less confirmative, more interpretive approaches of managerial interaction with innovation 

ecosystems for I4.0 transformation remain overlooked and require further empirical inquiry. 

Bridging these gaps, this study aims to explore the following research questions:  

How SMEs’ managers perceive and navigate the innovation ecosystem for I4.0 implementation? 

In the next sections, we outline the methodology used for data collection and analysis to address 

these research questions. This is followed by a discussion of the preliminary results, providing 

initial insights into SME managers' perspectives on the role of innovation ecosystems in I4.0 

implementation. Finally, we reflect on the future development of the study, highlighting 

potential directions for further analysis and refinement. 

Methodology 

To examine how SMEs’ managers perceive and mobilise the innovation ecosystems in their 

strategies for I4.0 transformation, we conducted semi-directive interviews with managers of 

Walloon industrial SMEs. This geographical context is particularly relevant, as Wallonia, the 

French-speaking region of Belgium, has been strongly engaged in national policies supporting 

SMEs in their digital transition (Teixeira and Tavares-Lehmann, 2022). A variety of actors and 

initiatives exist to facilitate I4.0 implementation among SMEs in Walloon region. Public agency 

for digital transformation, technology industry federation, and industry-specific 

competitiveness clusters work together to provide technological, financial, and training support 

through initiatives like Industrie du Futur and Factory of the Future (SPW and Agence du 

Numérique, 2021). 

To structure the data collection, we developed an interview guide consisting of predominantly 

open-ended questions within a predefined set of themes. These covered the firms’ I4.0 

transformation experiences, interactions with the innovation ecosystem, and the outcomes of 

these engagements. The selection of participants was based on criteria such as company size 

(fewer than 250 employees), industrial sector, ownership type, I4.0 maturity level, ensuring 

their involvement or interest in I4.0. The final sample comprised 27 respondents from 22 SMEs, 

active in a wide range of manufacturing (18) and waste management sectors (5). Firm sizes 

ranged from 8 to 135 employees, with family- and group-types of ownership. In terms of I4.0 

maturity, the sample covered 13 advanced, 5 starting, and 4 non-adopting firms. 

Following data collection, we proceeded with data analysis. The first step involved transcription 

of the interviews. Next, we applied an iterative coding process (Saldaña, 2016). The initial 

phase of open coding allowed for the identification of key themes and concepts emerging from 

the data. We then engaged in axial coding, seeking connections between categories to refine our 

understanding of how SMEs’ managers engage with innovation ecosystems in their I4.0 



strategies. This process is ongoing, with the next step focusing on selective coding to integrate 

findings into a cohesive analytical framework. 

Preliminary results 

All participating SMEs are engaged in I4.0 transformation at different stages. While some are 

still in the early phases of strategic reflection and planning, others are actively implementing 

digital technologies. A smaller group, comprising the most advanced firms, is close to has the 

full I4.0 transition. This spectrum of engagement highlights the varying levels of digital 

maturity among SMEs and the different trajectories they can take in navigating transformation. 

Most SMEs’ managers demonstrate at least some awareness of I4.0 initiatives and key actors 

within the regional innovation ecosystem, though the depth of knowledge varies considerably. 

Managers who lack familiarity with the ecosystem are predominantly from international group 

subsidiaries, where corporate headquarters often dictate strategic directions. Among those who 

have engaged with the ecosystem, experiences are mixed. Some have successfully collaborated 

with ecosystem actors, while others report unsuccessful interactions. The reasons for non-

engagement typically stem from three primary concerns: a perception that existing support 

mechanisms do not align with their needs, an inability to allocate time and resources for 

collaboration, or ineligibility for financial aid due to their classification under the European 

legal definition of SMEs. 

The political nature of the I4.0 ecosystem remains a recurring theme in managers’ discourse, 

influencing how they position themselves towards key ecosystem actors. While some adopt a 

critical stance, others are more neutral or even highly engaged. The sceptics perceive the 

ecosystem as largely performative, designed to showcase public funding allocations rather than 

to provide meaningful support for SMEs. They argue that initiatives multiply without 

effectively addressing fundamental issues, leaving SMEs without practical guidance. This 

frustration often manifests in statements questioning the rationale behind promoting 

digitalisation while broader economic and political structures remain unchanged. In contrast, a 

more neutral-to-convinced group acknowledges the benefits of collaboration and provides 

examples of successful interactions, though they do not universally endorse the ecosystem. 

Finally, a smaller but highly engaged group considers the ecosystem essential to their 

transformation. These firms have experienced tangible benefits from ecosystem partnerships 

and continue to collaborate with key actors.  

SMEs’ managers employ a variety of strategies to manage their I4.0 transformation, with 

decision-making structures playing a crucial role in shaping their approach. In most cases, the 

initial push for digitalisation comes from top management—either the CEO in independent 

SMEs or the headquarters of group-owned firms. While some leaders are introduced to the 

concept through industry events or media exposure, the primary driver tends to be external 

business imperatives such as customer expectations, competitive pressures, or broader market 

trends. In a minority of cases, employees propose digital solutions to improve internal 

processes, demonstrating a bottom-up approach to transformation. 

The way SMEs’ managers conceptualise their I4.0 transformation also varies. Subsidiaries of 

international groups tend to rely on internal resources, as strategic decisions are often guided 

by corporate directives. Independent SMEs, on the other hand, exhibit greater variability in 

their approach. Some attempt to manage transformation internally but struggle with a lack of 

expertise or uncertainty about where to begin. Others actively seek external support, either 

because they need guidance to navigate available resources or because they have a specific 

transformation goal but lack the technical expertise to implement it. 



Few SMEs manage their I4.0 transformation solely with internal resources. Instead, most adopt 

a flexible and exploratory approach, engaging with external actors in various ways. Financial 

support plays a crucial role, since most managers aim to cut the costs of the transformation. 

Many managers seek technical and digital expertise by working with consultants, technology 

providers, and research institutions. These partnerships allow them to develop tailored digital 

solutions, ensuring their transformation efforts align with their operational needs. Others take a 

more holistic approach by rethinking organisational structures and processes, often with the 

support of transformation-focused consultancies or regional programs. Some firms prioritise 

strategic networking and knowledge exchange, engaging with industry clusters, federations, 

and certification programmes. These interactions serve not only as a source of information but 

also as a means of fostering innovation. 

To conclude, rather than following a linear or predefined path, SMEs’ managers navigate 

transformation by combining different approaches and adapting them to their specific needs. 

This underscores the complexity of I4.0 implementation and the diverse ways in which SMEs 

engage with their innovation ecosystem. 

Future Research Development 

To advance the analysis, the next stage of the study will aim to construct an original typology 

of support, based on how managers describe the nature and goals of assistance available within 

the innovation ecosystem. This typology will emerge inductively from the data and include 

quotes from interviewees to illustrate their diverse perceptions, allowing a more structured and 

nuanced understanding of how they make sense of the ecosystem (Weick, 1995). Building on 

this, the analysis will explore how managers engage with these types of support through tactics 

to capture differences in how these are operationalised in specific circumstances and strategic 

orientations (Oliver, 1991). Together, these analyses will provide insight into how SMEs’ 

managers strategically navigate the ecosystem to manage I4.0 transformation. 

These findings aim to contribute at multiple levels. Theoretically, they will offer a conceptual 

framework for understanding the perceptions and strategic responses of SMEs’ managers to 

I4.0 innovation ecosystems, complementing existing studies on managing transformation. From 

a managerial perspective, they will provide analytical tools that managers can use to better 

structure and support their digital transition. At the policymaking level, the study will highlight 

the specific barriers SMEs face in engaging with the ecosystem and provide recommendations 

on refining support mechanisms to better address SMEs’ needs in the context of I4.0 

transformation. 
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