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In the wake of Globalization, the Eastern European small and medium size 
manufacturers (SME) are facing ever-increasing competition from the larger 
and multi-national players. Collaboration with other companies may be the 
only economical way to overcome this challenge. In most cases, these 
communities are formed due to favourable socio-economic conditions found in 
a specific geographical area. Therefore, a specialized approach needs to be 
developed to cater the possible interactions for related SMEs in a specific 
industrial sector; this is only possible through an affordable collaboration 
platform. This article will present a research approach and the relevant 
challenges for the development and introduction of a collaboration tool based 
upon open source capabilities with industry specific business process 
functionalities. 
 

 
 

1.  INTRODUCTION 
 
The success of collaboration is not only a matter of finding a partner with the right 
key competencies, but more a question of having the right ICT tools for seamless 
information processing and the right people to perform the daily collaboration work 
as well as on the ability of the participating organisations to act in a dynamic 
environment [Österle, 2001, COM 2002]. Looking at the supply chain of the 
manufacturing industry, it is obvious that the Tool-and-Die making workshops play 
a role as suppliers of knowledge intensive products and services [Auerbach et al. 
2006]. Therefore, every change large manufactures do on their supply strategies, 
leads to a new requirement which a tool and die making workshop has to meet in 
order to stay as a supplier.  

Up to now, the Tool-and-Die making workshops have been able to meet these 
new requirements with high quality products and services as well as an excellent 
educated workforce but this isn’t possible any more as the non-European 
competition from other SMEs grows [Semolic et al, 2007]. Furthermore, the one-of-
a-kind production results in high costs and risks, since more complex products in 
terms of functionalities and high quality demands engage more complex and 
expensive manufacturing technologies. The range of needed manufacturing 
technologies comprises traditional as well as more innovative and expensive 
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technologies. These are seldom all in-house, so there is need for sharing capacities 
(machines, materials, machine operator) and knowledge resources (technologies, 
competences). This leads to a need for tighter collaboration [Scheer, 2002, Sherman, 
1996, Frederix, 2003] and to a further development of the existing regional 
industrial clusters towards virtual enterprise networks not only loosely sharing tools, 
but actively using a common collaboration platform.  

The need of better collaboration requires a faster, more reliable and integrated 
support system. It is needed to sustain a constructive trend for industrial 
collaboration among SMEs. Therefore an effective as well as an efficient way of 
observing, analysing and handling of information is required. A collaborative 
platform can help to achieve a seamless information flow between the cooperating 
companies. Furthermore, only implementing a common collaboration platform 
without developing a common business model will lead to sub-optimal solutions. 
 
 

2.  BACKGROUND 
 

Typically clusters are product-oriented specialized communities [Porter, 1998]. 
Within clusters, there are companies focusing on different stages of the 
manufacturing cycle (e.g., treating raw materials, assembling) [Eschenbächer, 2003]. 
All companies maintain a high degree of specialisation on the final product specific 
features, which implies that “generic” production capacity is not offered. The 
situation of company specialisation within clusters historical and cultural reasons. 
Product know-how has been transferred from one generation of workers to the other, 
as the strong localisation has prevented work force mobility. In periods of growth, 
the number of companies have multiplied through spin-offs and outsourcing, 
spreading the knowledge of products and processes.  

Customers of clustered SMEs are medium to large companies selling to final 
customers world-wide. The customer’s expectations from these SMEs are mainly 
the faster, cheaper and more efficient delivery of the complex tools. Due to the 
above described features, the cluster is a natural source of specialised production 
capacity for these companies. Often SMEs do not have resources to response to 
these requirements alone. It is therefore imperative to form sustainable collaborative 
networks. Far from being “community leaders”, these companies develop 
opportunistic subcontracting relations with the small manufacturers. Sub-
subcontracting is observed frequently, as excess demand is passed on from one 
small company to the other when an order cannot be fulfilled internally. In most 
cases, this happens in quite informal and hectic way through a network of 
relationships nurtured by proximity. 

Sharing knowledge, expertise, competences and particularly the lessons learned 
is very well acquainted inside the tool-shops. So the basic premise for the 
collaborative work and the sharing culture is well developed [Österle, 2001; 
Frederix, 2003; Semolic, 2007]. The latter premise, the motivation to share, is 
pushed by extremely tough market conditions because of the cheap labour force 
from China and other fast developing countries from the Far East. Tool-makers 
detected already that their only competitive advantage is continuous innovation in 
technology and technical solutions. For this reason, they are able to offer high 
quality and innovative solutions to the most complex problems (tools). The only 
guaranty is the effective knowledge sharing supported by the management of the 
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innovations. 
 Looking at different SME clusters, it can be stated that these often have both 

“technical” and “organisational” problems related to their production management 
and resource planning, as well as to e-collaboration but also with respect to 
management of customer relations and e-collaboration in carrying out their day-to-
day business.  
 
3. RESEARCH METHOD 

 

Clusters are still trying to find the most efficient organizational model to support 
interoperability and collaboration in the production of tools. Because of the nature of 
the small production volume, which is usually individual production, 
interoperability and collaboration in particular process is still vague. Each project 
usually includes one or at most two partners collaborating. The rules of 
interoperation are therefore not yet exploited. Collaborative design, collaborative 
technology planning and distributed manufacturing are still far from real 
implementation. The most successful collaboration processes in tool making clusters 
are seen to be education, marketing activities and some common research projects.  

On the level of operation software, the clusters are dependent on their customers. 
As suppliers, they are usually bonded to the software solutions of their customers. 
Most used commercial solutions are SAP and BAAN as ERP systems, CATIA and 
ProEngineer as CAD/CAM systems. They are also using some specific B2B    
applications and solutions to solve particular specific problems which are mostly 
connecting one of the partners in the cluster to one of the customer. The figure 
below shows a typical network of tool and die makers: 

  
Figure 1: Network of tool and die makers including customers and suppliers 

 
In order to improve the collaboration ability, there is a need among the Tool and Die 
maker to have a common collaboration platform serving their specific need and 
reflecting the diversity and different needs and requirements within this industrial 
sector. This platform must also offer an access to all other stakeholders in the 
networks (Suppliers, It vendors, etc.)[Meyer, 2004, Baalsrud Hauge, 2004]. 

 
Requirements on collaboration tools 
Today, the borders of organizations are becoming more transparent and 



 
 
 
 
 
 
 
570 PERVASIVE COLLABORATIVE NETWORKS 

 

organizations, enabled by ICT, cooperate in changing constellations. Information, 
services, and products can be offered by sub-units of organizations, by single 
organizations or by collaborations between companies [Hribernik, 2008a,b]. The 
Tool and Die-making workshops have the same typical organisational and technical 
problems as a lot of other SME clusters.  Furthermore they are also facing harder 
competition from the Far East as well as increasing labour costs which reduce their 
competitive advantage. The effects of these challenges have become dramatically 
evident in the last years, as many SMEs have been shut down in industrial clusters 
around Europe. The process will ultimately endanger the competitiveness of the 
SMEs clusters and of the entire local economy. Therefore, a suitable collaborative 
platform for this sector must not only provide an ICT-tool, but need to be embedded 
in a business model decreasing the organisational challenges, too. 

Collaboration means, above all, the integration of systems, services and people 
in order to deliver results. This implies that in order to achieve the optimised result, 
all stakeholders need to have the ability to support a seamless information flow and 
to exchange all relevant documents without any interruptions. 

Collaborations are complex to handle due to various reasons: different goals 
among collaborating partners and rapid process changes [Seiter, 2006]. In these 
dynamic and flexible networks, most partners have not collaborated before, which 
often results in the lack of trust. In addition, European collaboration networks also 
need to deal with the culture aspect. The above mentioned problems are relevant for 
almost all collaborations. These problems can be classified into three categories: 

• Interoperability, management and organisational models 
• Sharing culture and technology transfer 
• Cheap and effective software solutions based on open-source standards 

For Tool-and-Die making workshops, the problems are mainly related to their 
production management and resource planning, customer relationship management, 
and especially e-collaboration. Collaboration processes represent a key factor in the 
competitiveness of Tool-and-Die making clusters. By improving these processes, 
clusters will be able to strengthen their position as suppliers. Such an improvement 
can be achieved through the implementation of a collaboration platform utilising 
emerging, innovative technologies at the lowest possible cost. The Tool and Die 
making industry can only collaborate if they have interoperable IT solutions. Since 
expensive ERP and Middleware solution are not being an alternative for many 
companies, the interoperability problem can only be solved if they begin to use a 
standardised businesses language. One first step in this process is the use of common 
Enterprise applications which have similar business concepts and common data 
schemas. In particular electronic collaboration of the industry we studied (and 
believed to be true for many similar industries) is best facilitated through the 
provision ERP applications and to integrate existing applications. To enable 
industrial cluster made up of SMEs to participate in e-collaboration these 
applications however must be extended with modules specifically created for the 
particular processes carried out in the cluster which may be different for other 
industries.  

So far the research and work carried out have shown that if small and medium 
sized enterprises intend to enter into e-business by means of a solution which is 
integrated into their business processes with their partners, suppliers and customers, 
it is not enough to look only at the technical infrastructure and to implement a 
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technical solution, but it is also important to look at the interoperability at an 
organisational level, so that there is a need for a business model supporting the 
optimisation of organisational structure within in the cluster additional to the 
collaboration platform. 
 

Collaboration Platforms 
Collaboration platforms are inter-organizational application systems for supporting 
or enabling inter-firm cooperation and collaboration. Over the past years different 
collaboration platforms have been developed. Such platforms may differ in the 
services they offers- ranging from only supporting document handling to complex 
collaboration platforms comprising ERP-, and SRM/CRM functionalities 
[Bafoutsou, 2002]. 

Collaboration platforms support or facilitate inter-firm collaboration and 
electronic integration within inter-organizational arrangements such as supply chains 
or in virtual enterprises and networks. Collaboration platforms are expected to 
benefit participants by reducing the costs and increasing the quality of inter-firm 
information exchange. Information sharing through shared IT-based platforms may 
reduce companies’ required investments in relationship-specific IT assets [Gogolin, 
2003; Hieber, 2002].  However, analysis of the use of collaborative platforms shows 
a progress in its acceptance and is widely used for research collaborations. 

There are several commercial collaborative platforms available on the market 
today. A typical example of such a platform is the BSCW platform. This platform 
has been used for several years, and supports common file exchange, messaging etc. 
Another example is also the waste of collaborative platforms established during 
research projects in order to support the collaboration. Two good examples here are 
the collaboration platforms of the ECOLEAD and Laboranova projects. Common 
for many of the collaboration platforms of research projects is that they are in 
operation during the project run time, mostly kept on a status quo for several years 
after that. This allows the partners to get access to tools and material also after the 
project, but most of these platforms are only open for project members. 
Additionally, these are non-profit platforms, so that little efforts will be put in order 
to maintain and improve the platforms for new users after finishing the project.   

Also the Tool East project has a collaborative platform which is in use during the 
project period. The Tool-East collaboration platform is an industry specific solution 
based upon already available open source based ERP solutions. In this way, the 
costs are kept on a low level but on the same time offer a solution with the needed 
functionalities and the possibility to integrate this into already existing solution at 
the company site. By introducing the Tool-East concept, a standardisation process 
will be induced, which leads to better data exchange with their business partners in 
electronic format. For the tool and die making clusters this implies that they can take 
advantage of other e-business tools to support their particular business processes 
including collaborative engineering, change  management, supply chain 
management, collaborative load balancing among others. 

In order to integrate the component into the overall supply chain, as well the 
SMEs’ existing individual back-end enterprise systems, the solution is being 
augmented with (adaptive) Web Service Modules based on SOAD, allowing fast and 
flexible, standardised interfacing. Since the Tool-East solution need to be put on top 
of existing software it is imperative to identify interfaces at an early stage. 
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Therefore, the process models and the flow diagram were extended with a column 
for IT application, which the users completed. 

However, as the project develops an open source collaboration tool with ERP 
functionalities it is essential that the industrial partner can continue to use this 
platform after closing the project, so it is necessary to develop a platform which is 
easy to maintain and which generates enough benefit and revenue to be proactively 
driven from the stakeholder also in the future. 
 

Business model 
Looking at the current situation among the tool and die makers, it becomes clear that 
their future competitiveness will be based upon their ability to adapt their 
organisational structure combined with their ability to take advantage of new 
collaboration tools. How ever, even though we have set upon an open source 
solution which is quite cheap to maintain and to develop further, it has been 
recognized that the Tool-East collaboration tool will still require quite much 
technical know-how. It cannot be expected that the Tool and Die makers do have 
this expertise in house, so it is important to develop a business model ensuring that 
the tool and die makers will get support and the solution will be maintained also in 
the future.  

In this context, a business model, placed on industrial level, provides a 
framework. It includes all relevant main business processes in a Tool-and-Die 
industry. The Tool-East model will decrease existing obstacles for seamless 
collaboration among SMEs. Business model consists of interrelations of three 
elements business strategy, business organization and ICT usage and together with 
legal and social environment, competitive forces, customer demand and 
technological change impact on company’s business model definition as described 
in  the figure below. Until recently, research paid only little attention to the aspect of 
establishing information transfer and sharing among business networks for 
collaborative efforts supporting SMEs to play a major role in competing with large 
enterprises, but strategies that reflect toolmakers clusters intentions is under 
development. It can be characterized by the strategy developed by the cluster TCS 
from Slovenia (also partner in this proposal). This strategy supports: 

 
Figure 2: Environment, Business Models, Strategy, Process and Information 

Systems (Osterwalder, 2004) 
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• Horizontal and vertical integration of the companies and organizations 
involved into the tool-making business 

• Strategy of a concentric diversification - where the Tool-and-Die 
technologies are the key competences 

• Strategy of internal development on the field of strategic key competences 
• Strategy of joint ventures and internationalization 

 
 

4. FINDINGS 
 

Even though there are several tools available on the market suitable for supporting 
collaborative work, like advanced SRM/CRM/SCM-tools, most of these are neither  
affordable for SMEs, nor offer the functionalities required. While adapting and 
implementing an ERP system for clusters of SMEs, the participating SMEs need to 
be aware that their business processes belong in the bigger picture of the overall 
cluster. Therefore, participating SMEs within a cluster must reach the highest level 
of awareness of the cluster – the realisation that their cluster behaves externally like 
a single enterprise.  
On a high level, the collaboration platform needs to fulfil the following 
requirements: 

• Building-up a platform that bridges the geographic distance between the 
actors, and creates a virtual mirror-image of their real-world collaboration 

• Specifying and developing a secure and trustful plug-and-play environment, 
that is flexible enough to be adapted to the specific needs of the Innovation 
Network 

• Defining, specifying and developing services and applications supporting 
characteristic processes in innovation networks, for instance: competence 
search for network configuration, knowledge exchange among partners, 
collaborative product development, and setting-up and running virtual 
laboratories. 

 

The project has decided to develop an open source-based solution, which is quite 
cheap to maintain and to further develop, but the Tool-East collaboration tool will 
still require much technical know-how. The Tool and Die-making companies cannot 
be expected to have the expertise in-house, so the first business considerations have 
been taken in order to ensure that the platform will be maintained after the 
finalization of the research project. Therefore, the consortium has emphasized on 
developing a business model for the post-project time supporting an association 
between the Tool and Die-making companies and the ICT community. The 
collaboration will be based on clearly defined roles, strict contracts and management 
of the various contracts. A proposed structure is developed maintaining a focus on 
the functional and organisational constraints; briefly presented in the figure below. 
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Figure 3: Tool East Solution with the Business Concept 

 
One entity is recommended to run the Tool-East portal with the only public data. 
The entity will be formed as a virtual organisation of the Tool-East ICT partners 
representing regional industries. The clients and regional service providers (SPs) 
have access to the portal and can search and update their profiles. Restricted data is 
stored and shared between regional SP as a backup of the local setup at the client. A 
client can access the Tool-East portal through these regional SPs (regional SPs are 
responsible for data security, maintenance, and training and customized solutions for 
their regional clients). The Tool-East solution will promote combined development 
at client level as well as the involvement of open-source community for enterprise 
level customisations. 

The Tool-East collaboration platform has the following logical structure: 

 
Figure 4: Tool East portal logical structure (JSI, 2007) 

 
The main functionalities are: 

• ERP development portal functionalities (source code hosting and versioning 
system, bug reporting and tracking, file upload / download area through CMS, 
discussion groups & commentaries (portal database), testing platform (a test 
installation of an ERP system), news feed (portal)) 
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• ERP exploitation & support functionalities (documentation hosting, program 
files download area with installation instructions, ERP system testing for 
evaluation, training and dissemination, ERP system hosting for T&D 
companies, registration, ERP users directories, public interfaces to link to the 
ERP system (for public data sharing/gathering, open hosting platform for 
additional and third party services, automatic software upgrade functionality) 

• Public community portal (T&D related news feed with comments and 
discussion groups, Registration and mailing lists, T&D company directories 
with their specific knowledge/capability/expertise, Listings, Advertising and 
business promotion (optionally paid services), Partner matching between 
clients and T&D companies, Project design file hosting / sharing, Open 
platform for additional and third party services 

• Portal management functionalities (Users management (login, registration, user 
groups management), Layout management, Editorial function, Contents 
protection, System and storage management) 

 
 

5. CONCLUSION 
 
Clearly the European SMEs can only be globally competitive if they manage to 
organise themselves into clusters and collaborate. To enable industrial clusters, 
comprising of SMEs, to participate in e-collaboration, ERP based applications must 
be extended with modules created specifically for the particular processes carried 
out in the cluster, which may be different for other industries. It is also imperative 
that they have access to a common collaboration platform not only including 
common software and the core components of collaborative platforms like 
messaging and team collaboration tool enabling real-time collaboration and 
communication but also offering additional services such as training material and a 
virtual community for information and knowledge exchange.  Furthermore, their 
business processes needs to be aligned and optimised.  

The previous research has shown that if small and medium sized enterprises 
intend to enter into e-business, by means of a solution that integrates their business 
processes with their partners, suppliers and customers, it is not enough to look only 
at the technical infrastructure and to implement a technical solution.  
The Tool-East virtual collaborative platform will be fairly inexpensive and in 
addition, offer guidelines and training concepts that assist SMEs in analysing, 
identifying and finally modifying their business processes through ERP as well as a 
collaborative e-platform. The solution’s modular architecture and the open source 
approach will not only help SMEs to keep the costs of maintaining and future 
development low, but also at the same time allow for future technical developments 
and organisational changes.  The implementation of interfaces to standard software 
used in Tool-and-Die making workshops will also improve the interoperability not 
only on the organisational level, but also on the data flow level. 

For SMEs, an enormous potential can be found in strengthening the open-source 
initiative in general and particularly in this field of business. The challenge of 
harnessing the open-source community remains, but the Tool-East project considers 
it of up-most importance to attempt to leverage the immense power of hundreds of 
dispersed developers for the development of an integrated business application for 
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Tool-and Die making enterprises from the very onset to create future sustainability. 
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