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Abstract. Innovation is a key skill of companies. The academic literature on in-
novation in product development is well documented and abundant. However, 
the one according to innovation at the level of collaborative business models is 
less available and rarely addressed. We are going to focus on innovation in terms 
of collaborative business model, more specifically on companies operating in a 
cluster. In 2020, it is necessary for companies to collaborate. However, when the 
time comes to carry out collaboration, they encounter different challenges. In or-
der to act and try to resolve them, we will propose the design of a collaborative 
business model specifically for companies operating in a cluster. In this article, 
we will present the state of the art at the level of clusters as well as business 
models. We will then present our problematic relating to the need to collaborate 
between the companies belonging to a cluster. As an example, we will be refer-
ring to the Quebec aerospace cluster. We will end with the presentation of a pro-
posal for a collaborative business model, which was developed by using three 
business model representations and performed validation interviews with key 
people. The model will be presented according to the Osterwalder and Pigneur 
business model canvas. Ultimately, the collaborative business model will allow 
clustered businesses not only to collaborate more effectively with one another, 
but also to distribute the gains to all businesses in the cluster. 
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1 Introduction 

Competition between companies is no longer just local but has become international. 
One of the solutions to overcome competition is co-evolution [20]. Local companies 
must no longer compete with each other but collaborate to overcome the various exter-
nal threats. If they want to survive in the business world, it is important for them to 
develop their capacity to innovate, both in their technological ideas and in their business 
models [8]. 

 



We know from the outset that businesses operate on a business model. We also note 
that collaborative business models are booming in the accommodation sector with 
Airbnb or in the transportation sector with Uber for example [16, 26]. We acknowledge 
that it is often difficult to apply this model to several companies looking forward for 
mutual collaborations. In addition, by adding the concept of manufacturing companies, 
it further complicates the realization of the collaboration. In order to encourage collab-
oration between manufacturing companies, we propose the design of a collaborative 
business model adapted to companies operating in a cluster. The model’s design con-
tains certain challenges, especially the achievement of collaboration in an area that is 
culturally very competitive. 

We believe that an interesting option is to offer collaboration by sharing resources, 
human or material, or by sharing knowledge within the network. Group members could 
trade on a peer-to-peer trading platform, where each party could find its addition and 
its gain in value. 

The first section of the article will present the state of the art in terms of clusters and 
business models. The second section will present the Quebec aerospace cluster as well 
as the tool used to design the collaborative business model. The third and final section 
will present the development of the collaborative business model and will be followed 
by the conclusion. 

2 State of the Art 

2.1 Cluster 

Let's start with the state of the art at the cluster level. Even if the term industrial 
cluster had no formal definition, we observe that competitive culture is the main reason 
why it is difficult to build a network [1, 7, 12]. Trust is also a very important element 
in the formation and functioning of a network [1, 7, 13]. Cluster notion is often linked 
with the ecosystem notion. We can find a similarity between the ecosystems of fauna 
and flora and the industrial ecosystems [17]. Like animals, companies must co-evolve 
in order to survive in the business world [17]. We observe that there are four evolution-
ary stages of a business ecosystem such as birth, expansion, leadership and renewal. In 
case that there is no renewal, it is the death of the ecosystem [17]. We observe that the 
specialization of each company within a network allows it to reduce the overall trans-
action costs [12, 21]. 

As we go further, even if the term of industrial cluster is not clearly defined yet, we 
still observe that there are three reasons why companies participate in a network: col-
laboration in production channels, transfer of knowledge through human resources and 
partnerships with governments or different associations [1]. The first to propose a con-
crete definition of an industrial cluster is Porter who defined it as follows: “A geo-
graphic concentration of companies in a specific field” [23]. Porter also offers us a 
strategic agenda for a cluster, namely the choice of location, local engagement, im-
provement of the cluster and collective work [23]. We later observe that Porter spells 
out the advantages of clusters in a presentation to the international conference on tech-
nology clusters. Among the advantages, we find that clusters increase productivity, 



 

through access to resources, institutions and a faster diffusion of best practices [24]. 
Clusters stimulate and allow innovation by improving the detection of opportunities 
and bringing easier experimentation [14, 24]. There is one important aspect for mem-
bers to believe in the network: members must understand that they cannot achieve their 
goals alone. [13] It is also essential for them to know that each member can bring value 
to the ecosystem. [17] We observe that there are four key tasks for managing a network. 
The first task is activation where members are chosen [14]. The second task is the def-
inition of the framework, establishing the rules, values and standards of the network 
[14]. The third task is to bring separate entities into a collective entity [14]. The last 
task is the synthesis phase which allows relationships to be maintained within the net-
work [14]. Barely a year later, we can see a three-step methodology for effective col-
laboration in the supply chain [7]. 

 
1. Create commitment and understanding. 
2. To remove the resistant forces to the collaboration 
3. Constantly improve the capacities to collaborate 

 
Since 2008 and probably related with the recession, the authors state that the rules 

of competition are subject to change and that managers must learn to collaborate more 
easily [7]. According to Lee’s article, the advantages of the network create the possi-
bility to decrease time to the markets. The network gives access to additional resources 
and allows itself to increase its strength [18]. The case study involved Korean compa-
nies network and the authors noted an increase in sales, a decrease in costs and an in-
crease in the utilization rate of resource [18]. These are some benefits that we may be 
able to observe as part of our research project. However, we observe that the financing 
of the network has been a problem. 

The labor problem is not only recent. SMEs typically do not have the human re-
sources, research and development capacity or financial resources to obtain knowledge 
from outside [11]. Sharing, creating and knowledge diffusion within the network is an 
important aspect [17]. Therefore, the factors that influence the sharing of knowledge 
within the network are trust between members, the leading firm in the grouping, the 
density of SMEs in the grouping and the absorption capacity of the members [17]. 

2.2 Business Model 

Looking into business models, after our readings we established that the authors had 
different visions of business models. We are going to present the business model ac-
cording to Chesbrough, to Christensen as well as to Osterwalder and Pigneur. We will 
then present the literature on collaborative business models and finish with the presen-
tation of the chosen tool which is the business model canvas.  

2.2.1 Business Model According to Chesbrough 

According to Chesbrough and to S. Rosenbloom, there are differences between strat-
egy and business models, the latter of which determine how value will be delivered to 



customers, while the strategy focuses on competition [7]. The authors describe the busi-
ness model as the link between technical inputs and economic outputs, see Fig. 1. They 
also argue that making the link between the technical inputs and the economic outputs 
is the main difficulty in creating a business model. The ultimate goal of an innovative 
business model is to deliver value to customers. 

 
Fig. 1. Chesbrough business model 

Still according to Chesbrough, poor technology combined with a good business 
model may prove to be more profitable than good technology combined with a poor 
business model [8]. The business model main components are listed above in Fig. 1, 
which refer to Chesbrough business model. 

We note that these components are a more detailed version of the Business model 
box from the model presented in his 2002 article. They will certainly help us in the 
creation of our collaborative business model. Chesbrough says that companies must 
develop the capacity to innovate their business models as much as their ideas and tech-
nologies [8]. 

2.2.2 Business Model According to Christensen 

Christensen, in an article written with two other authors, says that reinventing com-
panies depends on their business model. The authors of this article argue that good 
business models can reshape an industry and lead to spectacular growth [27]. The au-
thors believe that there is a lack of definition and understanding of business models. 
They believe there are four components to a business model [27]: 

1. The client's value proposition: what work will the business model solve? 
2. The profit formula: this combines the income model and the cost structure. 
3. Key resources: the key assets of the business model, human resources, tech-

nologies, products, key elements that will create value for the customer. 
4. The key processes: the operational and management processes which make 

it possible to deliver value to the customer such as the sales process, the 
manufacturing or financing processes. 

 
The authors present their business model according to Fig. 2. 



 

 
Fig. 2. Christensen business model 

The authors emphasize that the new business model must inevitably meet an unmet 
need or the work of a client that has not yet been resolved. We believe that the elements 
of the Christensen model are a good complement to the Chesbrough business model. 

2.2.3 Business Model According to Osterwalder and Pigneur 

Here is how Osterwalder and Pigneur define a business model: “A business model 
describes how an organization creates, delivers and captures value.” [21]. We find that 
the business model canvas is a tool that will allow us to design and present our collab-
orative business model. Section 4.2 presents each of the nine blocks making up the 
canvas. 

There are a few patterns regarding business models. The long tail pattern seems to 
be interesting for our project, since it consists in selling less and in smaller volumes, 
but more frequently [21]. This model focuses on selling niche products to a targeted 
market [21]. The book publishing industry has used this model, formerly publishers 
were targeting large volumes to a very large market. Today, we see the emergence of a 
platform where publishers focus on small volumes offered to a niche market [21]. An-
other interesting pattern is the multi-sided platform. This brings together different 



groups of customers. A valuable platform for a group of customers is defined only if 
the other groups of customers are present [21]. We can observe the network effect 
through this pattern, the more people are on the platform, the more it will offer value 
[21]. An example of this pattern is Google's business model, it uses the keywords en-
tered by users for free, in order to sell them by auction to advertisers or marketing peo-
ple so that their advertisements reach the greatest possible number of people [21]. A 
sub-patron of the multi-sided platform is freemium. This model offers a basic service 
free of charge and a premium paid service [21]. Users paying for the premium service 
must at least cover all costs related to this business model [21]. The last pattern that 
seems interesting is the open business model, which translates into organizations creat-
ing and capturing value by collaborating with external partners [21]. This model can 
take mainly two forms, outside-in by using the external ideas of the company or inside-
out by using the internal ideas of the company [21]. This model brings new concepts 
and new perspectives. With this model, the organization is no longer forced to hire the 
most qualified resources in the field, it can collaborate with external resources [21]. 
The notion of control over innovation is also set to change, formerly companies wanted 
to control their innovations. With this model, companies can acquire the innovations of 
competitors by purchasing IP rights, for example to freely use a technology [21]. Oth-
erwise, it is also possible to sell the innovations, in order to be profitable to the global 
market [21]. 

In the design of a business model, it is important to know your epicenter to determine 
where the transformation of the business model will come from. Models can be driven 
by resources, by value supply, by customer segments, by costs, or by more than one of 
these centers at the same time [21]. 

2.2.4 Collaborative Business Model 

We note that business models, the collaborative economy and business as a service 
models are increasing in the following sectors: accommodation, transportation, home 
supplies and designer clothing [25]. The typical structure of the collaborative economy 
is to connect thousands of suppliers and customers through a technological platform 
[16]. We find some examples of collaborative business models such as Airbnb for ac-
commodation, Lyft or Uber for transportation, Eatwith for social dinners, 
1000tools.com for rental of tools between members, SnapGood for household supplies 
[16, 26]. Formabilio is an example of a collaborative business model in the furniture 
manufacturing industry who was the link between SMEs, designers and customers [6]. 
Unfortunately, this company no longer seems to be in operation since its website is no 
longer accessible. We can observe in those specific cases, Airbnb as an example with 
accommodation or Uber with transportation, that this kind of collaborative business 
work well, specifically because they were well designed. We can see in those cases that 
the service provider and the customer are well connected via a platform. It would be 
interesting to see how the model can be applied to a cluster of manufacturing SME. We 
also note that this model is not a trend in the manufacturing sector, which represents an 
opportunity for us. 



 

Creating an open or collaborative business model presents certain challenges. A high 
level of interdependence between the focal enterprise and the other players will result 
in a lower probability of BMI [2]. A lower level of heterogeneity in terms of incentives 
between the players concerned will increase the probability of BMI's success [2]. Fi-
nally, the greater the number of changes to a BMI for the actors involved, the less likely 
it is to succeed [2]. 

An important aspect that is often overlooked is the exchange of knowledge. These, 
the more they are exchanged within the network, the more the network has chances of 
success [2]. In addition, we note that rather than going towards contracts and lawsuits, 
it is a guarantee of success than moving towards trust, reciprocity, sharing of rich in-
formation [2]. This should be a huge incentive for the creation of our collaborative 
business model. 

For Boons and Lüdeke-Freund, they claim that a business model, from a sustainable 
development point of view, consists of four components: the value proposition, the sup-
ply chain, the customer interface and the financial model [3]. 

The authors make connections between collaborative business models and vehicle 
or bike sharing. From a sustainable development perspective, the authors argue that 
each pillar of government must be involved in order to offer incentives to encourage 
the use of the collaborative model [9]. According to our project, we could ask the gov-
ernment to have incentives in the form of tax credits for participants in our project. 

We note that it is possible for SMEs to benefit from the collaborative economy. Ac-
cording to an article on knowledge in a business network, here are some of the possible 
benefits [5]: 

 
• Use assets effectively 
• Increase the quality of goods or services to customers 
• Reduce product development time 
• Reduce expenses 
• Reduce the risk of failure for the development of a new product 
• Increase internal capacity 

 
These are important selling points when we are at the stage of presenting the collab-

orative business model. 
We note that according to an article on the circular economy, the social context and 

culture are important aspects that affect the success of a business model [15]. In addi-
tion, new consumption habits must create new business models by promoting sharing, 
sustainable development and ecology [15]. For us, apart from ecology, the other two 
components should be used in the formation of our collaborative business model. 

3 Problematic 

3.1 Need for Collaboration Between Companies 

Within the framework of this project, we will use the case study of the Quebec aer-
ospace cluster. An important aspect of this cluster is its supply chain, see Fig. 3. The 



principals are at the top of the chain, these are the companies that assemble complete 
aircraft or engines, while the Tier 4 company is at the bottom of the chain and is re-
sponsible for supplying the raw materials to it [19]. Before the 1990s, each client could 
interact with each of the different third parties, whether it be a Tier 1 or a Tier 4. After 
the 1990s, a change of mentality took place and the objective was to reduce the number 
of suppliers to principals [19]. The supply chain offered a model where the OEM did 
business with Tier 1 organizations, Tier 1 organizations with Tier 2 organizations, and 
so on. 

Not all OEM companies have adopted this change in their mentality since its appear-
ance in 1990, which means that some of them are still going through this change today 
[19]. They are also concerned that with increasing orders from airlines, the supply chain 
may not be sufficiently strong to meet demand. Among the effects noted, we observe 
that the OEM and Tier 1 wish to reduce the number of suppliers. They want to outsource 
certain operations that were formerly carried out inside their facilities. The supply chain 
is currently short of Tier 2 companies, which means that it is under-supplied in response 
to demand. In terms of SMEs, resource needs are becoming more specialized and labor 
retention is also an issue. The Quebec aerospace cluster companies must collaborate to 
ensure their survival. 

 
Fig. 3. Aerospace supply chain 

3.2 It Is Time to Improve the Aerospace Supply Chain 

The aerospace cluster is doing a good job. We are proposing to improve it and make 
it even more effective by promoting collaboration within it. From our readings, we ob-
serve some challenges related to the design of a collaborative business model during 
cluster operation. The competitive culture in the manufacturing sector and the trust be-
tween members are two important challenges who need to be considered within the 
design of our collaborative business model. 

There is a lot of literature on the design of business models within the framework of 
a single business however, it is difficult to find any on the formation of a group of 
companies. The formation of this grouping based on collaboration brings other chal-
lenges. The grouping will undoubtedly promote innovation through collaboration, this 
implies that IP will be generated. We can consider the contribution of artificial intelli-
gence during the realization of the project. Taking the collaboration through the sharing 



 

of resources as an example, we also believe that it will be difficult to change the culture 
and mentality of stakeholders. It will be important to address these challenges when 
designing our collaborative business model. 

4 Collaborative Business Model Proposition 

In this section, we will present the methodology chosen to determine the basic mod-
els, in order to design the collaborative business model. We will then present the tool 
used, in order to represent the collaborative business model and we will end with the 
detailed presentation of the collaborative business model. 

4.1 Methodology to Choose Base Business Model 

For the design of the collaborative business model during a cluster operation, we 
will start with an idea of generation phase where we identified the most popular busi-
ness models. We started with a list of the 20 most used business models. [22] We used 
the following criteria to refine the list of business models:  

• Collaboration: the business model must promote collaboration 
• The level of application of the business model in service mode 
• The level of trust generated by the business model 
• The scalable level of the business model 
• A certain level of innovation 

 
We finished with a list of ten business models that may be useful in designing our 

business model. The table of business models and scores can be found in Table 1. The 
business model with a score of 4 or more will be used to help us design our collaborative 
business model. 

Table 1. Scoreboard business model first sorting 

 



 
We designed the business model using the Osterwalder and Pigneur business model 

canvas, in order to properly represent the collaborative business model on one page. 
This model was designed iteratively by conducting interviews with our research direc-
tor, Mr. Gardoni, the vice-president of innovation and infrastructure at the industrial 
partner, Groupe Meloche and others key people of the Quebec aerospace cluster. We 
used the literature on business models, as well as the book Business Model Generation 
to design the business model [21]. 

4.2 Tool Presentation 

The most commonly used tool for representing a business model is the Osterwalder 
and Pigneur business model canvas found in Fig. 4. This model proposes the represen-
tation according to nine blocks that involve the pillars of a business model that we will 
briefly present one by one. 

 

 
Fig. 4. Business model canvas 

 
The value propositions is the core of the framework which is the heart of the business 

model. This value proposition offers problem solving and meeting customer needs. The 
value proposition can be perceived from the customer in a quantitative way, for 
example cost, speed of service or qualitative, through customer experience or design 
[21]. 

The customer segments are defined as the customer that is served by the 
organization. These are separated according to different needs, distribution channels or 
type of relationships. The customer segments can be a mass, a niche or a diversified 
type [21]. 



 

Channels are characterized as a method to deliver the value proposition to customer 
segments. Intimately linked a the marketing level, the channels can be direct, for 
example by organizing an online sales site or indirect by distributors. There are five 
phases linked to channels: awareness, evaluation, purchase, delivery and after-sales 
[21]. 

 
The customer relationship is the link between the organization and the different 

customer segments. This begins with the acquisition, retention and promotion of 
customers. Relationships can take many forms, personal assistance, communities, or 
co-creation to name a few [21]. 

The revenue structure is defined as a value proposition successfully delivered to 
customer segments. We can distinguish two possible income structures, transactions, 
linked to single payments per user, or recurring revenues which are payments linked to 
recurring value proposition transactions. The revenue structure can take the form of 
pay-per-use, rental or licensing. There are two mechanisms for determining prices: 
fixed, by a price list or dynamic, by negotiation or auction [21]. 

The key resources are the assets that will be used to deliver the items listed above. 
Key resources can take physical form like infrastructure or factories, intellectual like 
patents or other IP rights, or financial like bank loans or stocks. [21]. 

Key activities are carried out by key resources, which can take the form of 
production of goods or services, problem solving, a platform or even a network [21]. 

The key partners are those who will carry out the key activities that will be 
outsourced by the organization. We can distinguish four types of partnerships, strategic 
alliances between non-competitors, coopetition, alliances between competitors, joint 
ventures or buyer-supplier relationships. We can also observe three motivations for 
forming partnerships, namely savings linked to volumes, risk reduction and the 
acquisition of specific resources [21]. 

The last block is the cost structure which totals the costs related to the entire business 
model. Costs must obviously be kept to a minimum, in order to facilitate the 
profitability of the organization. There are two main structures that are driven by costs 
or by value [21]. 

4.3 Business Model within the Canvas 

After meetings with our industrial partner, people in the industry, as well as our 
research director, we carried out four iterations of the collaborative business model. Of 
these four iterations, we were able to refine just one to get a collaborative business 
model. In our case, the model would be implemented by a focal company who will have 
to put more effort and involvement than any other members of the group. We 
established from the outset that one of the key activities of the business model will be 
the implementation of a peer-to-peer trading platform that will link supplying and 
consuming businesses. The model is shown in Fig. 5. 

 



 
Fig. 5. Collaborative business model 

The collaborative business model is based on four value propositions. 
 

1. Encourage collaboration through a cluster operation with a unique counter by 
offering a manufacturing and commercial strategy. We can take the example 
of a quality or a commercial structure who whould be shared by a mature 
member to another less mature member. 

2. Increase the industrial and technological maturity of the members and the 
cluster. We can think of the accompaniment of a less mature member by a 
mature member on a given technology such as cyber security or automation. 
These technologies would be good subjects to be transfert from one member 
to another. We can also note that the accompaniment can be applied in 
different business processes such as marketing or manufacturing. 

3. Exchange of knowledge through members. We can think that the exchange of 
knowledge will be as much at the technical level as commercial or at the level 
of business processes. 

4. Respond to the needs of entrepreneurial achievement. According to our 
findings, we found that most of the SME owners were aging or that the next 
generation was not well prepared for the transition. We can think of an 
example of a franchise where the focal company would acquire the business 
for sale and position a person at the head of it and allow him to persue an 
entrepreneurial dream. 

 
About the customer segments, we have divided the compagnies concerned into three: 

the offering companies, the consuming companies and ultimately we would like OEM 
and Tier 1 companies to be able to interact on the platform. These three customer 
segments will be able to put opportunity cards such as offer, research, wish or 
informative cards on the platform. We will further see what are the opportunity cards 
and their different types. 



 

 
As mentioned above, one of the key activities of the business model is the 

implementation of a peer-to-peer trading platform. This will link customers and 
providers. The tiles eventually added to the platform will be called opportunity cards. 
On the platform, members will have the possibility to choose what type of card they 
want to add between offer cards, such as an offer of a project or an availability on 
equipment. Then, we will find the research choice, where members can search for any 
type of object. The wish cards is where members can express their wish for example to 
start a project related to a certain type of technology. The last choice, the informative 
card, could inform the members about good news and different challenges, so everyone 
stay well informed. 

Partners are also an important part in achieving the collaborative business model. 
We note that aerospace companies from different tiers will have an absolute impact. 
We find universities that often have key skills for SMEs. Subsequently, we can think 
of regrouping whether it be Aéro Montréal or the CRIAQ. Distributors of raw materials 
may also have an impact, for example by offering discounts to members of the group 
due to the achievement of critical mass. Equipment suppliers could also offer discounts 
on base prices. The financial partners will also be a great help since sometimes the 
grouping does not work due to a lack of funding [18]. Banks dedicated to entrepreneurs 
like the BDC or the FTQ fund could be potential partners. The government could also 
be a partner of choice, which could offer tax credits to member companies of the 
grouping who would carry out collaborative projects of two or more companies. 

Regarding the relationships with the different customer segments, we are looking 
forward to be able to offer secure, efficient and ultimately automated relationships with 
the help of artificial intelligence. For channels, we offer the platform, the members of 
the grouping as well as social media. One of the key activities will be to link the 
different customers and providers. We also offer a personalized subscription depending 
on the level of involvement of the group member. In terms of resources, we note that 
the data from the pool will be important as well as the knowledge infrastructure. 

The level of collaboration will be evaluated by certains criterias. We will track the 
number of collaborative projects and meetings created. We will also track the number 
of opportunity card of any type placed on the platform during the experimentation 
phase, which will allow us to evaluate the card’s success rate and the waiting time 
before a card get assigned.  

The level of performance will be evaluated with the criterias previously announced. 
From those criterias, we will put quantitative bracket to be able to track the performance 
of the collaborative business model. Before the experimentation phase begins, we will 
decide if the bracket will be mesured in percentage or in number. At the end of the 
experimentation phase, we will evaluate every criterias and observe the different gap. 

So far, we have not focused on the cost or revenue structure. We can however  
assume that the employees as well as the expenses related to the acquisition of members 
will be part of the costs. We note that subscription or transaction fees may be part of 
the revenue structure. 

Even if we are at an early stage of our research project, here is the methodology that 
we think we will use for the project. We will try to find quantitative criterias that will 



help us to evaluate the collaboration throughout the experimentation phase. We will 
then choose a platform that will be suitable for our research project. We will have bi-
monthly meetings with the industrial partner to have a close look at the project 
progression which will allow us to address issues and solve them quickly. We will 
conclude the experimentation phase by interviewing the industrial partner, in order to 
get his feedback and to be able to adjust the collaborative business model according to 
the experimentation phase. We will validate the collaborative business model with 
some key people outside of our project from different enterprise size. We will conduct 
interviews with these people to question them about our collaborative business model. 
To conclude the validation phase, we will adjust our model based on the comments that 
we received from the interviews. 

Conclusion 

This article context is based on the problem of the aerospace supply chain of Quebec 
in term of collaboration. We propose to develop a business model with the framework 
of the business model canvas, in order to stimulate collaboration. One of the key activ-
ities of this collaborative business model will be the implementation of a peer-to-peer 
trading platform that could link the offering and consuming companies. The collabora-
tive business model will allow the capacity of the aerospace supply chain to be in-
creased, to allow a full use of resources and more efficient collaboration between mem-
bers of the group. In the next articles, we will discuss the experimentation phase, as 
well as the validation of the collaborative business model. 
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