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Abstract. Digital transformation is critical for the competitiveness of SMEs. 

Digital Innovation Hubs (DIHs) aim to regionally support companies in the 

development of new products, processes, or services, providing access to 

advanced technologies. Since DIHs have to be financially sustainable, it is 

important to discuss which business models are put forward in such complex 

arrangements. Our main goal is to analyse how DIHs, specialized in Industry 4.0 

technologies and services, create, offer, and capture value. The research was 

conducted through a documentary analysis of reports about DIHs’ Business 

Models, generated by three European initiatives (encompassing more than 300 

DIHs). Results demonstrate that one Business Model does not fit all, since 

regional characteristics, which vary among different DIH’s, are the main drivers 

to define value creation, offer and capture. This work aims to provide DIH 

managers insights to help them develop sustainability strategies. 

Keywords: Business Model; Digital Transformation; Digital Innovation Hub; 

Innovation. 

1   Introduction 

The current phase of the digital transformation, described by initiatives such as Industry 

4.0, Smart Manufacturing and Industrial Internet of Things (IIoT), among others, is 

receiving increasing attention from manufacturing industries. Through Industry 4.0, 

companies aim to reduce operational costs while increasing productivity, quality, and 

flexible production supported by the intensive use of technologies in production and 

commercialization processes [1, 2]. Improvements are achieved through the integration 

of physical and virtual objects that allow a real-time monitoring of people and 

machinery, adding to the interconnectivity between machines, products, intelligent 

systems, and interrelated solutions [3, 4]. Supported by different models such as the 

Reference Architectural Model Industry (RAMI) 4.0, industry 4.0 enables the transfer 

of the decision-making process down to machine level, deploying a self-regulating 

production system [5, 6]. The digitalization of products and processes allowed by 

improvements in sensing and communication are key for advanced decision-making 
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processes [7]. The application of digitalization in companies can occur in phases or 

levels of technology implementation, involving: 1) the digitalization of processes and 

integration of the value chain; 2) the digitalization of products and services; and 3) the 

generation of new digital business models [8]. 

To support companies through its digital transformation, DIHs offer a wide range 

of services through an ecosystem organization model [9]. DIHs are usually formed by 

a network of Research and Technology Organizations (RTOs), universities, and 

technology providers, among others, acting as one-stop-shops to offer customized 

solutions to companies [10]. DIHs can be considered a Virtual Breeding Environment 

(VBE) [11], since they represent an association of different organizations with 

complementary skills and resources. There are currently already 664 DIHs across 39 

European countries identified in the European Union (EU) Digital Innovation Hubs 

Catalogue [12]. The main challenge of DIHs, given its complex arrangement of 

technologies and agents, is to define a proper business model for their operations. 

Business model (BM) is a logical structure to create value for all stakeholders of a 

business [4] and includes, in general, four main areas of an organization: a) customers, 

b) value offer, c) infrastructure, and d) financial viability [13]. DIHs, however, usually 

only stimulate partnerships among the agents of its network and SMEs, while services 

are offered in a one-to-one relation between the company (demand agent) and the RTO/ 

University/Tech Provider. One of the tools used to portray an organization’s business 

model is the Business Model Canvas [13] which presents a visual structure that allows 

the presentation of the critical elements for business operation. This tool, however, does 

not always address all the relevant characteristics of an organization with complex 

ecosystems such as DIHs. Consequently, other tools, more suitable to accommodate 

DIHs’ BM specificities, had to be identified. 

Given this scenario, our objective is to analyse how DIHs, specialized in Industry 

4.0 technologies and services, create, offer, and capture value, by identifying business 

model patterns. This work aims to contribute to the theoretical body of knowledge on 

business model innovation and provide DIH managers insights to help them better steer 

their activity. The next section presents the theoretical background about Business 

Model Analysis and DIHs, followed by the Research Method in section 3. Section 4 

presents the main results, followed by the concluding remarks on section 5. 

2   Literature Review 

The main objective of a BM is to define how a company addresses aspects of its 

business (physical, human, and material resources) to create and deliver value to its 

customers [14]. In addition, it also describes how to attract clients willing to deliver 

value to the company (capture value), generating financial results to the company [15]. 

Here, the business model framework, also known as Business Model Canvas (BMC) 

[13], presents a visual structure of a BM’s basic elements, and its interrelations, thus 

emphasizing the critical elements of business success. The BMC is represented by nine 

blocks [4, 13, 16], describing: 

 Customer segments: groups or segment of clients the company aims to sell its 

product / service to; 
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 Customer relationships: how the company will interact and create loyalty 

within its clients; 

 Revenue streams: company’s income sources; 

 Key Activities: company’s the main activities necessary to deliver its value 

proposition and implement its business model; 

 Key Resources: company’s key assets, e.g. exclusive machinery, Intellectual 

Property, or highly trained employees, necessary to run its key activities; 

 Key Partners: company’s external partners (suppliers, partnerships, 

outsourcing) necessary to run its key activities; 

 Cost Structure: company’s main expenses to run its business model; 

 Value Proposition: company’s unique solution – either product or service – 

that will be offered to the market. It should address a problem or create value 

to company’s customer segment. 

The BMC presented by [13], however, is mainly suited for companies with one single 

product, such as start-ups, or companies with independent products. Here, each product 

has its own business strategy, aiming to maximize its individual rentability. A DIH, 

however, is a much more complex organization, since on the one hand it has its own 

technological specialization, according to regional demands, and on the other it 

orchestrates a set of different actors with different business strategies [17]. DIHs are 

network organizations, usually managed by public organizations, constituted of 

regional or national innovation actors. Consequently, DIHs must have a broader 

strategy to encompass different types of value streams, also addressing social and 

public impacts.  

Therefore, in order to analyse the main characteristics of DIH business models, two 

other  BM Canvases will be jointly used: the Public Private Partnerships (PPP) Canvas 

[15] and the Service Logic BMC (SLBMC) [18]. Adding to the BM Canvas, the PPP 

Canvas has four extra blocks describing [19]: 

 Extended Beneficiaries: Describes organizations or other type of entities who 

receive indirect benefits of the DIH’s services; 

 Impact: Describes how the services offered by the DIH benefits its own region 

through the creation of social, public, or environmental value; 

 Governance: Describes the DIH governance model with its associates; 

 Business Ecosystem: Describes how the DIH interacts with regional/national 

business ecosystems. 

On the other hand, the SLBMC is also composed of nine building blocks, just like 

the original BMC, but here, each block contains two perspectives: the organisation’s 

(as usual) and the customer’s. The customer perspective was added to make 

organisations analyse their business from the perspective of customers’ activities, 

practices and experiences, thus focusing on the services they can provide to the 

customers [18]. 

Considering the different ways to analyse and detail a business model, in addition 

to the specific characteristics of industry 4.0 [20, 21], our analysis will describe and 

compare how DIHs specialized in Industry 4.0 create, deliver, and capture value to and 

from its associates and companies served: (1) value creation represents the DIH’s main 

activities, identifying its operation, resources, and relationships with key partners; (2) 

value offering represents how the services offered by the DIH satisfy customers' needs; 
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(3) finally, value capture refers to how the DIH define and engage with its customers, 

determine demands and needs, how customers perceive value delivery and what type 

of relationship the DIH must maintain with the customers served by its associates. A 

key aspect here is not only analysing the BM elements, but how their interrelation 

demonstrates the organisation’s full strategy. 

3   Research Method 

Following this work’s objective, the research question is as follows: What are the 

relevant characteristics of value creation, offer and capture for DIHs specialized in 

Industry 4.0 technologies?  

The research design was developed through the following steps: first, we reviewed 

the literature about Business Model Design, Business Model Canvas and PPP Canvas 

in order to identify the main elements of Business’s Value Creation, Value Offer and 

Value Capture. Second, we carried out an exploratory research based on document 

analysis [22], mainly based in project reports. Three project reports were analysed: (1) 

BEinCPPS - Business Experiments in Cyber Physical Production Systems [23], 

describing 5 DIHs; (2) Smart4Europe2 – Catalysing Digitisation throughout Europe 

[24], describing 5 DIH networks; and (3) DIH.NET Community [25], presenting survey 

data of 300 DIHs.  

All documents provided rich information about DIH business models, being reports 

1 and 2 based on an in-depth analysis of specific DIHs, while report 3 conducted a 

survey with 300 DIHs. This analysis was combined with DIH’s websites and other 

reports publicly available. In the next sections we present the consolidated analysis of 

all DIHs, presenting the main characteristics of value Creation, Value Offer, and Value 

Capture for DIHs specialized in Industry 4.0 technologies and services.  

4   Research Results 

In order to consolidate the data from different documents, our analysis focused on 

describing the main characteristics of value creation, value offer, and value capture of 

the different DIHs. As the main objective of DIHs is to support companies in the 

improvement of their production processes, products or services, using digital 

technologies [12], the discussion about value creation, offer, and capture aims to foster 

the development of new DIH, or support existing ones with benchmark analysis. 

4.1   Value Creation 

In order to be competitive and sustainable, a DIH must create value to its region 

according to local demands and governmental goals. As could be observed, most 

analysed DIHs create value through five main activities: (1) Ecosystem building, 

scouting, brokerage, networking - here collaborative platforms such as DIH4Industry, 

DIHNET and AI4EU, among others, increase DIH’s competences; (2) Collaborative 

https://smart4europe.eu/
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Research among companies and DIH’s associates; (3) Education and skills 

development; (4) Concept validation and prototyping; and (5) Testing and validation. 

These activities, however, do not create value by itself. They should be aligned with 

different strategic definitions, as described below:  

 Regional characteristics and industrial demand;  

 Partners and how they complement their resources; 

 Legal arrangement; 

 Vision, mission and expected impact; 

 Main services, technologies and facilities; 

 Cost structure. 

In addition to these strategic definitions, issues related to the legal structure and 

modus operandi of the DIH emerged. E.g., the main identified DIH strategic decision 

was to be established through a public or non-profit organization, such as RTOs, thus 

sharing its facilities and cost structure. This type of organization usually assures high 

commitment and low cost for companies, as well as high trust for the involved 

stakeholders. Another form of legal organization is through the DIH network, without 

a formal structure. Here one organization is defined as lead partner, which officially 

represents the whole network. In both cases an executive managing team could be 

arranged among the most active DIH partners, committed by a memorandum of 

understanding that can also describe the DIH main activities and processes (such as 

service portfolio, admission process of service providers, governance, dissemination 

policy, conflict of interests, financing sources, advisory group, etc.). 

4.2   Value Offer 

Although addressing the needs and demands of a specific region, differences in DIHs 

value offer represents their own competitive advantage. Companies, as clients, have a 

critical eye when choosing a DIH to partner with. Consequently, geographical 

proximity does not necessarily mean companies will not look for other DIHs with a 

better value offer. Therefore, as the value offer of DIH is mainly represented by how 

the services offered by the DIH satisfy customer needs, the greater the quality of the 

service, the greater the chance of a certain DIH to attract more clients.  

In this sense, the most observed strategy is defined by training services and 

workshops, where companies can discuss how the services offered by the DIH may 

address their specific need. The development of training sessions in solutions identified 

as key to a specific sector shall bring the attention of a specific cluster of companies, 

opening an opportunity to demonstrate how new technologies work and how could it 

be applied to other companies. Such training activities, often carried out through hands-

on experience in demonstrations labs, may result into future services to implement the 

technologies presented, thus upgrading company’s technology maturity level. In a 

similar way, workshops open to specific groups of companies may be an opportunity 

to present certain technologies in a ‘test-before-invest’ methodology, consolidating the 

DIH as the reference organization for a particular technology. Consequently, through 

unique value proposition, DIHs build on new business models for the sustainability of 

their activities. 
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4.3   Value Capture 

Given the current sustainability challenge, DIHs must define strategies to improve 

value capture. One of the main activities in this sense is to properly disseminate the 

benefits of the DIH to its region, engaging in dissemination activities. Besides using 

online platforms, DIHs also offered open seminars, technology demonstration sessions, 

and workshops to representatives of the different regional industrial sectors, using the 

opportunity to present its activities, how it could add value to companies, and in which 

ways companies could engage in activities with the DIH partners. Here the 

identification of who are the DIH’s main clients and industrial sectors, adding to which 

are the most relevant services offered by the DIH, supports the deployment of a value 

capture strategy. 

Another important issue identified is the definition of the DIH revenue streams, as 

they should define a proper strategy for its individual sustainability. Although the DIHs 

main funding sources are still public (either regional, national or European), private 

funding is one option for half of the DIHs analysed. Here we observed not only the 

payment of specific services by SMEs, but also periodic fees or subscription taxes 

payed by the DIH network members (who have the advantage of being part of the 

network, thus having access to public funding opportunities). Membership services 

could also be offered to partner companies, who in turn could have access to technology 

demonstration, dedicated workshops and assessment services. Here the main strategic 

movement is agility, keeping the DIH updated in a very fast-moving and complex 

environment, while also remaining in line with the emerging needs of companies and 

the corresponding answers provided by technology and knowledge. 

5   Final Remarks 

DIHs are public-funded collaborative networks that, guided by an open innovation 

strategy, support and promote partnerships between SMEs and technological intense 

organizations towards increasing the digitalization of industry. In recent years, Europe 

observed a rapid growth in the number DIHs, each one with its own characteristics, 

technologies, and services. These initiatives are usually led by non-profit organizations 

as RTOs or universities, mostly regionally anchored to better address the regions’ 

demands and needs. Financial sustainability is a common goal to DIHs to which they 

develop their own BM. 

Based on different BM frameworks, the present study suggests patterns on the way 

DIHs dedicated to Industry 4.0 implementation create, offer, and capture value. Results 

demonstrated that DIHs use different BMs to create, offer and capture value. Given 

their VBE behaviour, which encompasses particular strategies of different 

organizations, having a clear BM support DIH’s to be recognized as an important agent 

of regional and national innovation system. In this sense, this study was able to show 

that: 

- despite differences in competences, regional contexts, manufacturing sectors, and 

needs and demands, it is apparent that the value creation is achieved through five 

main activities: Ecosystem building, scouting, brokerage, networking; 
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Collaborative Research among companies and DIH’s associates; Education and 

skills development; Concept validation and prototyping; Testing and validation - 

closely aligned with strategic DIH decisions; 

- the value is usually offered by a set of services which aim to capacitate companies 

through the implementation technological solutions to improve their processes, 

while increasing their digital maturity, as well as through workshops, 

demonstrations, and training, which also act as vehicles to better understand those 

companies’ challenges; 

- finally, the value is captured as revenues, paid by customers for the services DIHs 

provide, or e.g., fees giving access to the network’s activities, knowledge materials, 

demonstration installations, etc. These private funding in the form of revenues play 

a very relevant role toward financial sustainability, since after a ramp-up period, it 

is expected that the public funding for DIH operation decreases or even ceases. 

With this work, we contribute to the body of knowledge about regional DIHs and the 

way they operate - concerning the way they create, offer, and capture value. These 

results also support DIH managers and customers to better understand the main patterns 

emerging from their operation. As questioned by the title if “one business model fits 

all?”, our work concludes that regional characteristics – such as innovation behaviour, 

collaborative culture, trust, and also funding sources – are the main distinguishing 

drivers composing each DIH business model. In addition, as DIHs offer a combination 

of members’ individual competences, similarities in their own business models are key 

to define the DIH business model as a whole. This leads each DIH to be more efficient 

addressing regional needs and demands while differentiating DIHs from one another in 

the way they operate. Future research in this field could address the influence of DIHs 

in wealth creation and contributions to GDP at regional and national level. 
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