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4.3.2 An EI/EC Pilot in Pöyry business eco-system 
Timo Syrjänen, Mikko Höynälänmaa1 

1{timo.syrjanen, mikko.hoynalanmaa}@poyry.com 

Abstract 
This chapter describes the pulp & paper case of COIN represented by Pöyry. The context is engineering of large 
capital products, like pulp & paper mills in a multi-partner, multi-location environment. The main focus is on 
supporting collaborative project management. 
 

4.3.2.1 Short description, as-is situation 
Pöyry is a global consulting and engineering company, dedicated to balanced sustainability. 
Pöyry offers its clients integrated management and consulting, total solutions for complex 
projects and efficient design and supervision.  
Pöyry has 7000 experts operating in about 50 countries, locally and globally. Pöyry's net sales in 
2009 were EUR 674 million.  Pöyry has project experience in more than 100 countries and 
conducts 17 000 projects annually.  
Typically a pulp and paper mill project costs are 100 - 1000 million € including engineering 
work about 1 – 10 million €. Project duration is normally 6 – 36 months, involving 10 – 150 
engineers (100-1500 person months) and 10 – 30 different actors such as owner, suppliers, 
engineering consultants, authorities etc. Project work is typically globally distributed. 

4.3.2.1.1 Pöyry Business Ecosystem 
Figure 64 illustrates a typical cluster or Business Eco-System with actors in facility engineering 
projects.  Collaboration between the actors is essential and needed in every project. The project 
structure and organization can be different in each project. 

 
Figure 64 - Business Eco-System with actors in facility engineering projects 

 
Currently a transition process to global operation is taking place. Projects and organizations are 
geographically distributed. The objective is to be close to the customer and to move work not 
people. The ultimate target is a system of global shift work with work moving around the globe 
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on a daily pace through Asia, Europe and the Americas. Time schedules will be substantially 
shorter and cost can be reduced as a result of significantly competitive labour rates.  At the same 
time information and knowledge sharing will result in a maximization of expertise. 
The challenges in global collaboration and interoperability comes from a distributed organisation 
involving different languages & ontologies, cultural differences, different time zones and 
latitudes,  work ethics and different legal systems. Communication is the key to overcome these 
differences. In addition to engineering offices which partly belong to Pöyry company, the 
ecosystem involves also other actors, like customers, suppliers and authorities. 

4.3.2.2 Objectives and Expectations from COIN 
The Pöyry case in COIN addresses Knowledge Interoperability in Pulp & Paper Ecosystems 
aiming to experiment, trial and demonstrate COIN innovative project management services 
focusing on multidisciplinary project management and continuous project alignment in industrial 
projects. 
In the Pulp & Paper case the developed COIN project services can help and improve challenges 
in global collaboration and interoperability such as aligning different practices, identification of 
training needs, creating common understanding of project objectives and requirements, 
monitoring the project status, identification of deviations as early as possible, pro-acting to 
prevent delays and other risks. 
Figure 65 illustrates the main areas where COIN project services can be an important factor 
supporting the new Pöyry vision and strategy.  COIN services can accelerate the transition to 
global operation and networked engineering.  The three key areas are: 
• Maturity of the network  
• Collaboration and communication 
• Project management services 

 
Figure 65 - Accelerate transition to global operation and networked engineering 

 
Pöyry's vision for 2020 is to be “the global thought leader in engineering balanced sustainability 
for a complex world”. Engineering has always been at the core of Pöyry and for decades the 
company has been involved in projects with sustainable dimensions. The key difference with the 
new company vision is that sustainability is placed at the heart of everything Pöyry does. Pöyry 
sees a balanced approach to sustainability as the best way forward for the company, its clients 
and society. 
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The COIN project directly supports the Pöyry future vision and strategy. And the developed 
services and assets can be utilised to achieve this new vision. 

4.3.2.3 COIN solutions identified and used 
As a starting point Poyry was most interested in the development and take-up of Collaborative 
Project Management services. The main services in this area taken by Pöyry were Collaborative 
Project Alignment, composed of several subservices, and Meeting Process Management 
Services. For these areas Poyry had some preliminary requirements and expectations for the 
services.  However, during the project additionally some new services were identified useful 
(services, which were not in the requirements in the beginning). These were for example social 
ontology building service (SOBE) and the collaboration maturity model (ECMM).  As a whole, 
the coverage of the services was one of the strengths of COIN. 

4.3.2.4 Business Benefits  
The main services used by Pöyry in COIN are the Collaborative Project Management (c-PM) 
services. The c-PM services can make the project management more efficient, but the main 
benefit is coming from the better project execution. Thus even if the project management can be 
performed with lower resources using the COIN services, this is not the main benefit. The main 
benefit is coming from that the engineering project can be carried out with improvements in 
costs, time, quality and decrease of risks.  
 
Consequently, in the benefit identification also the processes affected by the supported processes 
should be viewed to see the total benefits. 
The comparison of “as-is” and “to-be” proved to be challenging for some processes.  This is 
because the take up of the COIN services not only changes the existing processes but they may 
create totally new processes, which may include parts of some previous processes, but are not 
identifiable in the previous processes as such. 
Even if the focus area of COIN was Collaborative Project Management and therefore the 
viewpoint of project management was strong, we see that all the partners in the business 
ecosystem can benefit of the services. The collaborative approach for the management allows the 
partners to participate more in the management and thus utilize better their knowledge and 
resources.  The more aligned execution of projects makes the whole ecosystem more competitive 
in the engineering market. 

4.3.2.5 Lessons learned 

4.3.2.5.1 Legacy System Integration 
Some of the COIN services are so innovative that there is not yet sufficient information for them 
in the legacy systems. Examples are the alignment data required by the alignment booster and the 
trust data required by the human-interaction services.  The data required for the testing and 
demonstration was collected manually in this phase.  In the future some of this information may 
be available in legacies. 

4.3.2.5.2 Future expectations 
Pöyry prefers in the future to consume services from a cloud and also having data in a cloud. 
However, there are some exceptions, like projects for high security customers. All customers will 
not accept the data in a cloud.  
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As a business model SaaS is preferred. Pöyry would also like to have engineering tools as SaaS, 
using them from the cloud, and also supporting the engineering process. There is a need for new 
developments and new services in this field. 
The main challenges for the rollout in the business ecosystem come from the heterogeneity of the 
partners. The capabilities are not at the same level in the business ecosystem.  In some locations, 
like China, also the physical network is a challenge so far. 
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4.3.3 An EI/EC Pilot in an Agro-Food Living Lab (WirelessInfo) 
Karel Charvát1, Otakar Čerba1, Pavel Gnip1, Karel Charvát jr1 

1 Wirelessinfo,Litovel, Czech republic 

charvat@wirelessinfo.cz 

Abstract 
In this chapter factors influencing farm management and profitability of agriculture are described. There are 
introduced two services, which are being developed with aim to increase profitability of farmers. The services are 
Tactical production planning and Search for providers of machinery. Part of these services is using solutions 
developed in COIN project. 

4.3.3.1 Introduction 
The agriculture sector is a unique sector due to its strategic importance for both European 
citizens (consumers) and European economy (regional and global) which ideally should make 
the whole sector a network of interacting organisations. There is an increasing tension, which is 
not experienced in any other sector, between the requirements to assure full safety and keep costs 
under control. Food safety and food security is now a strategic interest not only of Europe but 
worldwide. The balance between food safety and food security will be an important task for 
future farming worldwide, but also for farming decision making. There exist a number of 
external drivers, which will have potential influence on the farming sector in the future. We can 
consider the following groups of drivers, which will have an influence on farm management and 
which eventually will stimulate new demands on knowledge management: 
• Climate changes 
• Demographics (growing population, urbanisation and land abandonment) 
• Energy costs 
• New demands on quality of food (Food quality and safety)   
• Aging population and health problems (ethnical and cultural changes) 
• Innovative drivers (knowledge based bio economy, research and development, information 

and communication, education, investment) 
• Policies (subsidies, standardisation and regulation, national strategies for rural development) 
• Economy (economical instruments, partnerships, cooperation and integration and voluntary 

agreements) 
• Sustainability and environmental issues (valuation of ecological performances, development 

of sustainable agriculture) 
• Public opinion (press, international organisations, politicians) 
 
In accordance with FutureFarm we can consider three levels of farm knowledge management: 
• Macro level, which includes management of external information (for example about market, 

subsidies system, weather prediction, global market and traceability systems), 
• Farm level, which includes for example economical systems, crop rotation, decision 

supporting system, 
• Field (micro) level including precision farming, collection of information about traceability 

and in the future also robotics. 
The basic principles of interrelation can be expressed by Figure 66. 
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Figure 66 - Interrelation of different  knowledge levels 

 

4.3.3.2 Open agriculture services 
The practical experience demonstrates that main research is currently focused on precision 
farming methods, which are mainly related to operative decision on micro level. On the other 
side it was documented, that the right decision on the base of macro level information has a main 
influence on the profitability of a farm.  
 
The goal of COIN OAS in the agrifood sector is to develop a collaborative adaptable and 
interoperable solution, where the users will be able to share interoperable data and information 
using trusted methods for information sharing, which will protect information against potential 
competitors (important for agriculture). OAS, which are being developed, introduce a new model 
for effective agricultural e-collaborative knowledge management. Some parts of Open 
Agriculture Services are being developed as a part of other projects, or outside projects. In OAS 
two services have been identified as the most suitable use cases for the COIN projects: 
• Tactical planning for next seasons 
• Search for provider of machinery 
 
Tactical production planning 
The COIN tactical planning module is focused on introducing new methods oriented on tactical 
planning for the next seasons.  The main goal of tactical planning is to recommend optimal 
production and land use for the next seasons to maximize expected profits. The goal for tactical 
planning is to recommend production for the next season, eventually also some vision for the 
next (two till five) seasons. The decision problem could be described in this way: 
 
A farmer has a number of parcels with different properties available for his production. It is 
possible to grow different kinds of products on these lands. 
On each of these lands it is possible to grow at maximum one product using one of two methods: 
• Production without using variable fertilizer application. 
• Production with variable fertilizer application. 
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Due to many reasons, for example crop rotation and field localization, it is not possible to grow 
each of the products on each of the lands in the next season.  In this approach optimal production 
plan and profit for each scenario has to be computed. The key problem for the decision is the 
existence of data. In case of farmers, who were using precision agriculture in the past, it is 
possible to estimate many data values with quite high accuracy. Obviously most of the 
information does not exist in farm information systems in the form requested by the model. The 
interoperability of data is missing; we need tools transforming data into the required form. To get 
values of some data it is necessary to create procedures, which will calculate the values from 
available data. However some of the data values have probabilistic character. Selling prices of 
each product kind is very difficult to predict. The yields per hectare of some products and costs 
also bring some uncertainty into the decision problem. The approach which is used in case of 
parameters, which are difficult to predict, is creating several scenarios for factors, which are 
affecting values of these parameters. For generating scenarios a lot of external information is 
needed. Mainly in case of prices, we probably are not able to do without services of agricultural 
analysts. We will consider two approaches to scenarios. 
In the first approach the optimal production plan and profit for each scenario has to be computed. 
For each of these production plans, the value of profit in case of all other scenarios is expressed.  
Then a suitable method of choosing one of the production plans is used.  The second approach is 
based on multiple criteria mathematical programming. In multiple criteria mathematical 
programming problems, there is more than one objective function. In case of our problem, the 
individual objective function represents profits in different scenarios. Solutions found by solving 
multiple criteria mathematical programming are called compromise solutions, because most of 
the problems don’t have a solution providing the best values for all objective functions in the 
same time. For these purposes, it is necessary to use some of the available modelling systems and 
optimization solvers. These tools have to be integrated with the current Prefarm SaaS 
information system using COIN MDIS. Purchasing commercial software belonging to these 
categories is usually very costly. In this moment we are using the modelling system PuLP with a 
modelling library created in Python.  
The basic system architecture is divided into three layers 

 
Figure 67 – Three Layers Architecture 

 
Liferay interface guarantee communication with end users, but also authorisation and 
authentication. Layers of portlets or iFrames guarantee communication with single components 
or databases. Database and service layers is layer, where single components really interact. From 
component point of view architecture could be characterised by next components: 



 142 

 
Figure 68 – System overview 

 
Architecture allows discovering and selecting information sources from existing services - 
precision farming database, sensors and other existing databases and combining selected 
information into form of Web Feature Services (GML format – version of XML for Geographic 
Data. The geographical data are shared using services defined by Open Geospatial Consortium. 
For optimisation processes it is not necessary to use directly spatial representation of objects 
(areas, etc). For optimisations it is necessary to transform data into tabular form protecting only 
identifier of graphical object. This identifier is later used for merging optimisation results with 
graphical object for visualisation. In MDIS there is  defined transformation model for 
transformation data into interoperable form. Own development is focused on Optimization 
module which is generating variants of production plan. This information is transferred into 
graphical form and visualised using visualisation client. 
 
Search for machinery providers 
The main purpose of  the use case Search for provider of machineries is to enable a farmer to 
search for machinery providers in his region. The farmer will be able to search providers, who 
registered their offer of machinery and services in the catalogue connected with an advisory 
system. The machinery provider will have to fill in data, which are necessary for a farmer to 
choose the most suitable offer. The machinery can be offered in two ways: 
• Pure machinery 
• All inclusive (with operating staff) 
 
Main target is to support using geo-information technologies to enable building communities and 
efficient cooperation making for cost reductions in agriculture sector.  The main functionality 
based on COIN SCMS is semantic searching of producers, owners, products (agriculture 
machines and tools) based on specification of the weights of importance of different parts of 
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query. Other functionality is on-line updating of knowledge base (ontology) describing the 
products and tools.  
The system is composed of three main parts (except external communication modules): ontology 
(knowledge base, described in OWL 2.0 format), semantic searching system (SCMS), editor tool 
(making possible to modify or add source data stored in ontology) and semantic searching tools. 
The system should cooperate with Maplog – system used to cars (or machines) control. 

 
Figure 69 - Architecture of Machine searching 

 

4.3.3.3 Conclusion 
Now let’s try to evaluate the impact of the new services, which are being developed. Existing 
farm management systems were mainly focused on operational decision about fertilizers, amount 
of pesticides, etc. Long-time analysis demonstrates, that this operational decision could increase 
farm profitability around 15%. On the other side last year’s market development demonstrates, 
that the changes in price of agriculture productions from one year to next could change about 200 
or 300 percent. So from this fact it is clear, that right production planning could significantly 
influence farm profit and that the incensement of profit from tactical planning could be bigger, 
than from operational planning. 
The new system generates new possibilities for advisory services related to market data analysis 
and recommendation preparation for farmers. These types of services have not been used until 
now, because current systems don’t allow sharing data and don’t offer instruments for such a 
type of services. 
Open agriculture services (OAS) will improve cooperation in production, consultancy and 
supply chain, because they will support better collaboration and information exchange. Sharing 
of data and services will increase quality of collaboration, common workspace will give 
possibility for better communication among farmers, farmers and services and farmers and 
consultants. OAS will give chance for better utilization of machinery like harvesters, spreading 
machinery and others, which are used only for a small part of the season. The system will help 
farmers having such machinery to sell parts of their machinery capacity as services. 
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The pilot experiments demonstrated, that interoperability of agriculture information is one from 
key problems for future knowledge systems. Transforming available information into unified 
data model for taking tactical decision provided by MDIS module helps to use information for 
effective decision. The development and population of ontology focused on agricultural sector 
based on the ontology published in COIN project helps to search more effectively for 
information and will help to more effective utilisation of investment and machinery.  
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4.3.4 An EI/EC Pilot in a Digital Media Living Lab (FAVIT) 
Konstantin Hristov 

Abstract 
In near future every SME in Europe will realize the need to adopt suitable digital media tools for the purpose of their 
digital content marketing and act as a media in order to engage target communities around selected topics. On the 
other hand the media companies will have to change drastically in response to the challenges posed by the 
decentralized, social web. The line between the media company and the SME will merge to large extent as only the 
nature of the distributed content would make the difference, but not the technology and tools used. This will create 
the need for both company types to use collaboration and interoperability services and work patterns engaging 
efficiently with external consumer communities as well as partners and experts outside the business entity. 
 

FAVIT is conducting real situation trials, using the business cases of one Bulgarian SME and 
one classic media company to test the usage of collaboration and interoperability tools created by 
COIN in connection with the favit platform that is a powerful real-time content distribution tool. 
In the process of the live trials the test team measures critical feedback against a set of 
specifically developed indicators.  The results will contribute to the validation of functionality 
set, implementation patterns and exploitation strategies of the tools allowing business entities to 
easily and efficiently collaborate and interoperate. 

4.3.4.1 Collaboration and interoperability tools used within a digital media environment 
FAVIT, an innovative web technology development company and a founding member of the 
Digital Spaces Living Lab (DSLL) located in Sofia, Bulgaria is conducting a live trial, 
combining selected COIN baseline services with FAVIT’s cloud based platform for real-time 
content distribution with the aim to deploy and test collaborative business processes on top of an 
interoperating platform that shall improve the efficiency of digital media ecosystems built in and 
around SMEs. With the selection of the actual business use cases as test beds for the live trials, 
FAVIT is aiming to address the challenges that SMEs from the EEU are currently facing and 
would face in mid-term perspective within the digital media space. 
 
Although massively adopting the social media channels (predominantly blogs, social networks 
such as Facebook and Myspace, micro blogging platforms such as Twitter and networking 
platforms such as Linkedin), SMEs are the frank losers in the social media revolution. SMEs of 
all industries are still unable to successfully establish a social media presence, nor utilize social 
media technology and web 2.0 tools and technologies and are largely unable to use various social 
media channels to engage and communicate efficiently with the online communities. The self-
stated reasons are: 

1. Size: too small (insufficient resources to create content and traction) 
2. Capability: lacking resources outside the core business activity to manage online 

communities 
With the help of our partners within the DSLL we have analyzed the situation/trends related to 
the implication that the ever expanding digital media/technology domain causes on the SMEs 
from all sectors and decided to conduct live trials involving two SMEs of different types: 

1. A media company that faces the challenge to adapt to the new real-time content 
distribution, optimizing internal structures and drastically reducing cost in the process 

2. A hospitality company that offers touristic services and infrastructure that aims to make 
the transition from conventional marketing towards digital marketing relying heavily on 
new digital media technologies and compensating lacking in-house skills through 
collaboration with external partners 
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In its first use case, with the help of selected collaborative COIN tools in a useful bundle with the 
functionality provided by the FAVIT platform we are effectively addressing the challenges faced 
by the media companies not only from Bulgaria, but globally: 

1. Providing up-to date content on specialized editorial topics (time relevance) 
2. Providing trustworthy content in real time (credibility) 
3. Providing quality content in real time (enthralling, accurate and exhaustive) 
4. Ensuring broad geographical coverage at a minimum cost 
5. Ensuring the desired skill set within the editorial team (talent recruitment and 

management) 
6. Reducing costs 

The following indicators are used in order to measure the effect of the live trial: 
• Reaction times 
• News delivery time 
• Cost per news piece 
• Time relevancy of news content 
• Content reach 
• Channel relevance  
• Media competitiveness 
 
The second live trial tests an innovative concept in the digital media domain: the collaborative 
crowd sourced curation as main part of the corporate content marketing. It is about collaborative 
curation of business related digital content and multi-channel distribution of that content as part 
of the organization's content marketing and advertising strategy. The trial partner is creating and 
distributing content like live feeds from slopes and events, news pieces, movies and images as 
part of its content marketing. The corporate goal is to: 

1. Channel more relevant proprietary and non-proprietary content   
2. Achieve a bigger reach of/for that content 
3. Perform very efficient campaigns promoting its services 

 
The indicators that shall measure the success/failure of the second live trial are: 
• Volume of relevant content 
• Content reach. Number of channels and depth of penetration 
• Volume and quality of Interaction  (likes, comments and re-shares) 
• Number of subscribers 

4.3.4.2 COIN solutions identified and used 
The Bulgarian digital media use cases support the COIN vision that its most efficient 
exploitation form is as a federated platform rather than a “walled garden” solution. In this vision 
COIN is developing towards an ecosystem consisting of many collaborative platforms 
interoperating in sync and accessed through a unified search and distribution interface. 
Furthermore, every one of these collaborative platforms acts as an access point to the baseline 
services hosted on the central COIN cloud. 
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FAVIT is conducting live trials not only to test several parameters of the already prototyped 
collaborative COIN tools but is also fore-playing the interconnection between the COIN 
platform with external collaborative platforms. In the process of business analysis we have 
identified the following baseline services to be used for the purposes of the Bulgarian digital 
media case: 
• Trusted Online Help and Support (TOHS) –helps employers, project managers and others to 

dynamically find the right person based on situational awareness; e.g., discovery of and 
interaction with an expert who can assist to solve particular problems, requiring specific skill 
set. 

• Interoperability Space Service (ISS) is a negotiation tool for exchanging and negotiating 
business documents in UBL format.  

• Collaboration Virtualisation Tool (CVT) visualizes relations and trust levels within a given 
human collaboration network. The tool serves as a complementary tool to TOHS and support 
decision making prior to expert engagement and forming of virtual teams. CVT determines 
the quality of relations based on previous joint activities, interactions such as communication, 
coordination, execution etc. 

Creating seamless bridges between the COIN and FAVIT platforms is essential for our 
scenarios.  
In the process of trial preparation several gaps have been identified. Their rectification would 
increase the future exploitation potential of the COIN platform and will make it better suitable 
for commercial use. 
• COIN search interface misses the specific digital media ontology 
• Interface for dynamically exchanging data between COIN and FAVIT through a standard 

COIN API 

4.3.4.3 Measured Business Benefits 
The following metrics measure the success/failure of every business use case that we conduct: 

	
	
The business level targets were jointly defined with the trial partners. For the media company use 
case they are as follows: 
• Decrease time to market for news pieces - factor of 8 decrease 
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• Decrease cost per news piece - factor of 11 decrease 
• Increase in daily traffic - 45% 
For the touristic use case they are as follows: 
• Increased community membership - Factor of 5 increase 
• Increase of communication reach - Factor of 4 increase 
• Increase in accommodations - 3% 

4.3.4.4 Lessons learned 
During the preparation of the use cases, the integration, the actual prototype testing and test bed 
execution the FAVIT team has acquired considerable feedback that could be categorized as 
follows: 

1. Collaboration requires a huge shift in mentality: as EEU companies enter into 
collaborative groups driven by the fear of being wiped out by someone bigger, or enter 
with the expectation to abuse the collaboration for their own benefit. 

2. Interoperability is handicapped by fear of being exposed and vulnerable through the data 
sharing and the usage and storing sensitive company-related information in the cloud. 

3. The User Interface of all COIN tools shall follow strict guidelines. Building bridges of 
familiarity between well-known Microsoft Office derived interfaces and the COIN tools 
will ease up adoption.  

4. Unified help section structure. 

4.3.4.5 Exploitation 
One account for all the COIN tools and platforms within the COIN ecosystem is a must. 
Trade-off between case/tool usage simplicity and company commitment to adopt collaborative 
tools 
Future COIN marketing/dissemination 

1. We have identified a huge marketing potential in the eventual collaboration between 
COIN and established (though declining) SME specialized software publishers like 
SAGE/DATEV/DAVILEX/AVANQUEST in Europe or INTUIT in the US. 

General lessons 
1. Living Labs - a great platform to mix academia and the tech industry with the real 

business. Very suitable as a multiplier platform.  
2. The bigger player – not always a good entry point for research projects, but always good 

as a multiplier (dissemination and exploitation hub) 
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5 COIN in the Business 

The Enterprise Interoperability (EI) concepts and paradigms are being widely accepted as a mean 
to improve European Industry competitiveness with respect of the globalized world and markets. 
The research activity in this domain, especially the one supported by the European Commission, 
has led to significant results and the main technological gaps have been removed or at least 
addressed. The COIN EI / EC services are devoted to support the life-cycle of business-oriented 
collaborations, from their preparation in proper long-term environments, to their formation 
matching business opportunities with possessed competencies, to their operations and 
management by measuring and governing proper performance indicators, till to their dissolution 
and the re-use of the experience gained. 
 
In this chapter the experience and the scientific activity of the COIN Project is reported in view 
of future market applications from adoption of EI / EC Services at supply chains, collaborative 
networks and business ecosystems level to new form of business models addressing such 
challenging novel technologies. The development of enterprise software as Service-Utility can 
offer viable commercial business propositions addressing enterprise interoperability and 
collaboration as well as new methodologies (inspired to maturity model) to assess organizations 
in their readiness for adopting EI / EC Service in networked environments. 
In this chapter: "Supporting EC&EI Services usability and take-up", "SaaS-U Value Proposition 
and Business Model", "Bringing COIN to the Market", "Enterprise Collaboration Maturity 
Model". 
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5.1 Supporting EC&EI service usability and take-up 
Iris Karvonen, VTT 

Abstract 
The paper focuses on supporting the take-up of Enterprise Interoperability and Collaboration Solutions in supply 
chains, collaborative networks and business ecosystems. Software service usability, organization maturity and 
participatory development and take-up process are seen as requirements for end user success.  To achieve the 
expected business benefits, technical development and implementation is not sufficient, but also organizational 
implementation and end user involvement is needed.  This has been performed in COIN through cross teams of 
research, development and end user organizations. The process has been supported by usability assessment, 
collaboration maturity analysis and guidelines for the implementation process. 
 

5.1.1 Introduction 
Information technology is today not only a support function to make intra- or inter-organizational 
processes more efficient but also an enabler for many business and non-commercial activities. 
IT, developing towards Future Internet systems, enables also SMEs to participate in global 
activities as part of supply chains (SC), collaborative networks (CN) or business ecosystems 
(BE).   
In COIN project, solutions to support Enterprise Collaboration (EC) and Enterprise 
Interoperability (EI) were developed, as described in chapter 3. Achieving the benefits by taking 
up IT services, is, however, not automatic even in one organization. In an inter-organizational 
environment the challenges are even higher because of heterogeneity and mutual dependencies.   
The development of IT towards Future Internet Enterprise Systems (FInES) with software 
offered as services and utilities, is expected to remove some difficulties of IT utilization.  FInES 
are expected to offer more flexible configuration, scalability and openness and decrease technical 
barriers [6]. On the other hand, Future Internet does not remove the need to take into account 
organizational aspects, especially in cases where several users, functions or organizations are 
affected by the system.  
The main prerequisites affecting the success of the solution implementation in an organization / 
network have been identified as: 
• adequate usability of the EC & EI service / solution  
• appropriate inter-organizational implementation process (also affecting the solution fit) 
• sufficient maturity for collaboration and IT usage in the network. 
The factors are dependent on each other and about the scope of the IT implementation. For 
example, the maturity of the enterprise affects both on what is usable for each case and how the 
implementation should be carried out. The usability requirements are higher for a company with 
low experience about collaboration and usage of IT tools (low maturity). Also the inter-
organizational implementation process is dependent, in addition to the service scope also about 
the level of collaboration in the network or business ecosystem. If the collaboration maturity is 
low, additional actions are needed to create the base for successful implementation.  
COIN has supported these three aspects by reviewing and assessing usability, taking a user-
involved approach in the development, developing take-up process guidelines and methods to 
analyze and support EC & EI maturity.  This paper discusses the first items, analysis of 
collaboration maturity is described in chapter 5.4. 

5.1.2 Barriers and Challenges for IT take up 
Information technology providers claim remarkable gains when using their services. However, 
for companies, especially SMEs, it is challenging to achieve the expected benefits by IT take-up. 
It may be difficult to understand how to use the technology and how the processes should be 
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changed. The high resources, knowledge and capabilities required for the take up seem to 
restrain the adoption of IT in SMEs: “Often small and medium-sized companies will not have the 
knowledge or resources available to carry out the configuration, adaptation, or integration work 
by themselves” [5]. “The actual implementation of use of ICT in business processes, especially 
those involving customers and suppliers, remains limited.” [6].   Especially SMEs suffer of 
unfinished IT projects, unrealized savings, delays and exceeding the take-up costs. Experiences 
gained in earlier implementation projects affect the future user’s attitudes for a new 
implementation project [12] and may hinder the will to start new implementations. 
Lack of awareness of the possibilities and benefits that ICT could offer is also considered as one 
barrier for ICT adoption by SMEs [6]. The technology and vendors with approaches from onsite 
to cloud-based solutions make many SMEs confused and willing to wait until the market settles 
down [19]. On the other hand, when always following others’ the enterprises cannot be in the 
lead, gaining the potential competitive advantages [14].  Recently, supporting business 
innovation has been seen to become an important objective for future enterprise systems [7]. 
In collaboration networks, in an inter-enterprise environment the challenges of IT take-up are 
higher than in single organizations: 
• The partners are independent enterprises, they have greater autonomy [15] and the decision-

making is distributed. It may be difficult to reach a common decision about the IT take-up 
and understanding about the new processes. Take-up of systems or services supporting 
collaboration is not fully successful if all partners are not interested and capable of using 
them.  

• The systems or services are not always as beneficial for each enterprise – for some they may 
create benefit, while for some others the system may mean only additional work.  

• Inter-enterprise environment has additional complexity because of more units, functions, and 
locations. 

• There are differences in concepts, cultures, processes, practices, skills and management 
styles between network partners.  

• Openness is not always accepted between organizations. Thus more careful specification of 
access rights is needed than inside one organization. 

• Companies may collaborate within several networks. They are not willing to take up and use 
many parallel systems, processes and practises.   

Thus, the organizational implementation process needs to be extended to an inter-organizational 
process. Inter-organizational ICT implementation may be defined as the process and actions 
required to adopt the ICT tools & services into operational use in the network, including the 
necessary process changes and end user participation.  
On the other hand, the emergence of new IT technologies, like Future Internet Enterprise 
Services, is assumed to facilitate the IT utilization. The visions in Future Internet Enterprise 
Systems and cloud computing foresee services to be available “on-fly”, with low cost and with 
more flexible configuration, scalability and openness [6]. The services will be available through 
generic service platforms and the need for local technical software set-ups will decrease. Thus, 
the technical barriers for IT utilization are envisaged to decrease. The availability of low cost 
services should also remove some economic constraints, at least for “mass-services”.  
 
Still, understanding how to use the “on-fly” services in the organization and between 
organizations, is needed.  This should be built in the take-up process in collaboration and 
interaction of the actors. Showing the full benefit of the ICT thus requires that not only 
technology but organizational aspects are taken into account in the take-up process. One method 
is the involvement of different stakeholders in multi-disciplinary teams (cross-teams). It is 
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foreseen that “the power in the development of future enterprise systems will progressively move 
from IT specialists to business experts” [7].   As the technology is expected to evolve into easier 
and more usable systems and services, the significance of the organizational take-up process will 
increase. 

5.1.3 Development approach: Cross-teams 
The development of services in COIN was performed with two main cycles, from end user 
requirements through development and testing to take-up and demonstration. Six end users, 
representing Collaborative networks (CN), supply chains (SC) and Business Ecosystems (BE) 
were involved in the development. At a later phase of the project, 6 additional test cases were 
taken to the project. These are described in chapter 4 of this book.  
To ensure the interaction of research and development and end users, cross-teams were 
organized around each end user scenario.  The end users acted as the cross team leaders. In 
addition to informal interaction the development process was supported by usability assessment 
of the developed services, performed by end users. The assessment was built on existing 
approaches for usability, adapted for the context of Enterprise Collaboration & Interoperability 
and taking into account the requirements of end users. The consolidated feedback as 
recommendations for development were shared and discussed with the developers, to make 
improvements in the next development cycle.  
To support also future users, not only the partners involved in the development phase, guidelines 
for the take-up of COIN services were developed. The development was based on the 
identification of implementation challenges, both from the previous research and from the 
experience of COIN end users, reviewing the existing models for software lifecycle and 
implementation process and development of success criteria for COIN context [11].  

5.1.4 Contributing to usability in EC &EI context 

5.1.4.1 Usability definition  
As discussed before, usability of a service or a system is seen as an important condition to 
achieve end user acceptance which is needed for realization of benefits. There are different 
definitions for usability. Abran, et al. [1] and Seffah et al. [17] present collections of usability 
definitions from different standards. ISO9241-11, 1998 defines usability as “the extent to which 
a product can be used by specified users to achieve specified goals with effectiveness, efficiency 
and satisfaction in a specified context of use.” “Software is usable when it allows the user to 
execute his task effectively and with satisfaction in the specified context of use.”   
In addition to different standards, there are also other usability frameworks or metrics, like 
MUSiC (Metrics for Usability Standards in Computing), DRUM (Diagnostic Recorder for 
Usability Measurement), QUIM (Quality in Use Integrated Measurement) consolidated model 
[17], Enhanced Usability Model [1], Hornbaek [8], Shaw et al. [18], Leung (2001) and iSURF-
project approach [20].  The usability attributes of the different frameworks are quite similar. 
Effectiveness, efficiency and satisfaction are present in most frameworks, some attributes, like 
understandability, learnability or memorability are not as common. Different attributes for take-
up and maintenance are presented (portability, adptability, flexibility, customisability). Some 
approaches identify safety, security or reliability as part of usability, for some it is not included.  
Definition and contents of usability is dependent on the context. To support the usability 
assessment of COIN services, a COIN specific definition of usability contents was created. The 
definition of usability in COIN had 7 dimensions: 
• Effectiveness– the benefit / value to the company/ network  . 
• Efficiency-  the performance of the service. 
• Understandability - how understandable the service is for the user. 
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• Satisfaction & Attractiveness – do the users feel satisfied with the service? 
• Learnability, memorability - How easy it is to learn to use the system and return back after a 

break in usage. 
• Use preparation & maintenance – How easy the service is to take into use and maintain. 
• Suitability to network/collaborative environment– How well the service fits to network 

environment. 
The dimensions and the the background information is presented in more detail in [3]. 

5.1.4.2 Usability assessment in COIN 
The seven dimensions were developed further into a usability assessment excel-tool to support 
COIN service development. In this way user feedback on usability was received during the 
development phases, to support going towards simplification and usability of the solutions. In the 
test phase, end users gave also recommendations for the service development. To support the 
interaction in the cross-teams, and to ensure, that the developers are aware about the end user 
views, the recommendations were consolidated and circulated among the developers and the 
developers were asked to give their response for each recommendation: what they plan to do 
with it.  
Most of the services were tested by more than one end user and similar recommendations 
appeared in the feedback of different users. The most repeated recommendations related to: 
• more guidance and training; 18 recommendations dealt with this 
• understandability, learnability, user interface, visualisation; 10 recommendations 
• usage of local language: 5 recommendations 
• supporting data input/ creation: 4 recommendations 
• addressing legacy systems: 3 recommendations 
• security and safety: 2 recommendations 
Additionally service-specific proposals were given. The recommendations were used for further 
development.  

5.1.5 Development of COIN take-up guidelines 

5.1.5.1 COIN end users’ experience before COIN  
COIN end users represent different industrial fields and collaboration forms. To review the 
challenges and practices of IT take-up in their collaboration environment a collection of the end 
users’ experience before COIN was performed about: 
• barriers hindering the take-up: which factors decrease the interest of enterprises to start the 

implementation process? 
• challenges in the take-up process: what kind of experience do the end users have about 

implementing IT services in their environment?   
The barriers and challenges are of course interlinked, as many of the barriers come from 
challenges experienced in earlier projects.  
The main barriers identified were: 
• The benefits of IT take-up are not seen clearly enough, the potential is not known or the 

benefits go to someone else.  
• There is a resistance to change and the take-up is considered too complex. 
• The take-up is expected to have high costs and cause too much additional work.  
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• There is a risk of failure, delays and even dropping out of the business. 
• The enterprises need to believe in the security of the solution and to be convinced about the 

sustainability of the solution and the solution provider.   
To overcome these barriers the end users expressed a need for success stories, visibility, strategic 
approach and demonstration of benefits. Demanding customers may act as an important driver 
for the end users to take steps towards IT utilization.  
Experienced challenges included: 
• lack of information or understanding of the tool and lack of training, 
• slow progress of implementation, excessive functions, tool structure, volume of data  
• communication problems, problems with multi-disciplinary teams 
• user attitudes, too low readiness for the take-up, and end users unwillingness to use the new 

tool,  cultural behaviour and aspects 
Based on the experience, requirements for success involved sufficient communication, 
management commitment, end user acceptance, user support, customised training, roll-out 
project planning and management etc. It was essential to ensure the business continued operating 
whilst implementing a new system. The following recommendations for IT roll-out were 
identified: 
• Agree IT strategy and benefits, assess complexity of implementation, calculate costs based 

on worse case scenario, assess skills and resources to implement, engage core team for 
implementation, and formal training in place.  

• Management support is needed; 100 % top management commitment which is also visible, is 
essential. 

• Define responsibilities, clear business case, ensure programme delivery personal and 
structures are in place, maintain a global common approach, and allow for local practice. 
Large scale deployments require dedicated teams to deliver. 

• Technological issues have to be in order, language problems have to be taken in account, 
definition of super users and key users. Testing data and interoperability of systems, ensure 
larger portion time is taken for testing and de-bugging. 

• For distributed systems engage local champions as part of the design process, check the 
compatibility to the local culture. Check the status of the infrastructure. 

• Capture the tacit knowledge of the end user but don’t allow the old system to be designed 
into the new system, due to local ’job protection’. 

These end users’ recommendations have been used to develop the critical success factors 
presented in chapter 5.1.5.3. 

5.1.5.2 COIN end users’ lessons learnt of COIN process 
During the second piloting phase and while starting the demonstrations a collection of 
preliminary lessons learnt from COIN end users was organized.  One of the topics was COIN 
process from requirements to testing. The lessons learnt are described more in [4]. 
COIN started with the identification of requirements of end users. In COIN, a novel approach of 
“serious gaming” was used. All the end users regarded the approach very interesting, supporting 
the innovative thinking and bringing together people from different industrial fields. There were 
some suggestions to improve the approach, for example by specifying the available services and 
integrating them into the gaming scenario or focusing more on covering the real aspects of the 
business. 
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The two cycles of COIN (requirements, development and testing) were considered necessary by 
the end users to affect the service development. It was proposed that, instead of following the 
same approach for both cycles, the first one should be more focused on the conceptual testing: 
how the tools should be used and how well the tools support, how they change the processes, not 
so much about technical testing. The technical testing should be done in the second phase. 
The cross-team approach of COIN, where the research partners, developers and end users 
collaborated in different COIN phases, received many comments from the end users.  All end 
users considered it as a good and necessary approach.  The cross-team approach was not defined 
and started in the beginning of the project, but only after the first requirements phase. This was 
partly because in the beginning of the project it was left open for the users which services they 
are interested to test and demonstrate. Several end users, however, proposed that the cross teams 
should start immediately in the beginning of the project.  They also suggested that the work 
packages could be organized around the cross teams, that the cross team structure should be 
more simple and that the cross teams could have “a double-lead” of end users and R&D partners. 
 Also some proposals aiming for higher innovation, not limiting the cross teams by predefined 
rules were given. The cross-team approach was also seen beneficial to be used at a larger scope, 
for example in regional development (e-technologies based regions).  
There were some comments about training: The training activities are considered “a must” for 
the end users. Training should be more focused on end users or there should be specific training 
events and material for users. Now the first training event was considered to be too much IT 
technology.  Also the approach of lectures on the training site is not sufficient for users.  There 
was a suggestion that the end users could themselves be involved in the creation of the training 
material, supported by cross teams.  This would also support the learning process.  

5.1.5.3 Critical success factors OF EC & EI take up 
To support successful implementation, IT research has identified best practices as critical success 
factors, guiding the activities of organizations in the implementation process. Critical success 
factors (CSF) are defined as “the limited number of areas in which results if they are satisfactory, 
will ensure successful competitive performance of the organization” [16] or “key areas of 
performance that are essential for the accomplishment of a mission or project, i.e. the fields in 
which satisfactory results ensure the attainment of goals” [2]. Thus CSFs describe the activities 
and conditions for success, not only being in time and budget but also achieving the expected 
benefits.  
As part of COIN guidelines, critical success factors for EC & EI context were defined.  The 
definition was based on enrichment and adaptation of CSFs from previous research, and using 
the experience of COIN end users received in COIN workshops (see chapters 5.1.5.1-2). The 
resulting list of 23 factors was grouped to 6 categories:  

1. Management and vision 
2. Solution selection 
3. Organization of take-up 
4. System and process adaptation 
5. User involvement into the take-up process 
6. Take-up phases 

The factors were validated with a questionnaire to the end users. The questionnaire asked the end 
users to assess for each factor the importance of the factor in the context of IT supporting 
collaboration and interoperability and the current level of practice in the end users’ organization: 
Is the factor currently considered and put into practice  in the network/ ecosystem of the end user 
organization when taking up IT solutions? The results of the questionnaire showed that all the 
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success factors proposed were  assessed important in this group of collaborating enterprises and 
that for many factors the level of practise was quite low even if the importance was recognized. 
The critical success factors are described more in [11] and in [4]. 

5.1.5.4 COIN take-up process and guidelines 
There are different descriptions of the software lifecycle presenting the main phases and tasks to 
be performed in each phase. European Commission has recently published an e-Business guide 
for SMEs [5].  The guide focuses on the selection of e-Business solution and the solution 
provider; additionally software introduction phase is described. The introduction phase includes 
activities like configuring the product, training, carrying out organisational changes etc. 
One of the most used description of best practices covering the whole software product lifecycle 
is ITIL® IT Infrastructure Library, [9]. The viewpoint is that of the end user IT management. 
The system is quite heavy even for large enterprises and would need simplification for SMEs.  
Both ITIL- SW service management description and the e-Business guide [5] describe the 
situation from the viewpoint of one single company. The IT selection or management is the 
decision of a single company. However, in a collaborative environment there may be a need to 
make common decisions or harmonize the decisions, even if the companies are autonomous. 
This means that the take-up process includes also collaborative activities. 
To support guideline creation, a reference implementation scenario, with end user requirements, 
was first defined in COIN. Further this scenario was developed into a COIN take up process, 
describing the different phases of the take up. The aim was to slightly simplify the scenario and 
utilize the terminology and the experience gained during COIN.  The resulting take-up process is 
described in Figure 70. 
COIN guidelines are built on this take-up process [4]. The guidelines are directed to potential 
users of EC & EI services, both for COIN end users and potential newcomers. For each phase of 
Figure 70 guidance was developed, giving for each phase a description of: 
• prerequisites or needed inputs,  
• actions needed in this phase, methodologies  which can be used 
• output of the phase 
• information about COIN tools and material which could support the phase 
• influence of collaboration environment (COIN context) 
• success criteria relevant in the phase. 
As the starting point and reasons for taking up EC & EI services may be different in different 
cases, also the scope and scale of the take-up may vary. The need and extent for each phase 
depends on the scope.  If the objective is just to solve a single, well defined collaboration or 
interoperability problem, the take up process may be quite concise. The larger the scope and 
scale, the more analysis, planning, designing, training and communication resources are required. 
 Also, the borders between the different phases are not clear; what is performed in which phase 
also depends on the context and situation (for example if the services to be taken up are known 
already in the beginning or not). 
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Start of process: 
-Problems/gaps in collaboration identified 
-Changes of business (products, partners, globalization) 

Decision and pre-planning:  
- decision about EC/EI service take-up in CN/SC/BE 
- Preliminary planning and process set-up 

Baseline analysis & requirements & goals: 
- as-is business process modeling,  
-Requirement identification 
- set up of objectives /collaborative vision 

To-be processes, service selection and data: 
-EC &EI service search and identification 
- to-be processes, workflow set-up 

EC &EI service set-up and rollout through the  
CN/SC/BE  
- creation of ontology, identification of data, legacies 

Further improvement and maintenance 
- follow-up and modification of processes  

Figure 70 - COIN take-up process 
 

5.1.6 Conclusion 
This paper describes experience and guidelines to support the utilization of IT solutions and 
services in the COIN context, with the end user viewpoint. The COIN context is the development 
and take-up of Enterprise Collaboration (EC) and Enterprise Interoperability (EI) services in the 
Future Internet environment. The vision is that the EC & EI tools and services are developing 
towards commodity, service utilities, which can be called easily and with low cost from the 
Internet.  
While the cost of software is expected to decrease in the Future Internet environment, the cost of 
the implementation and maintenance is coming crucial for the enterprises. Even now in many 
cases the costs of take-up process are higher than the cost of the software. In future, this will be 
further stressed. The FInES Position Paper 2011 [7] includes a vision about user-generated 
business applications and puts even more weight to the users in the take-up process: “The power 
and control in the development of future enterprise systems will progressively move from IT 
specialists to business experts.”  
In this paper the following prerequisites for successful IT implementation in a network have been 
identified: 
• adequate usability of the EC & EI service / solution  
• appropriate inter-organizational implementation process (also affecting the solution fit) ; a 

cross-team approach is recommended. 
• sufficient maturity for collaboration and IT usage in the network. 
This paper discusses the challenges in the first two themes and develops approaches to overcome 
them.  
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5.2 Saas-U Value Proposition and Business Models 
Man-Sze Li1 

1 to complete 

Abstract 
This paper presents the COIN research into interoperability as a utility-like capability as articulated by the 
Interoperability Service Utility (ISU) concept of the Enterprise Interoperability Research Roadmap, and instantiated 
in COIN as “SaaS-U”. The paper explores the following key research questions: What is the value proposition for 
Enterprise Interoperability / Enterprise Collaboration in the forthcoming decade? Are utility services in principle 
economically viable in ICT? What is an Integrated Value Proposition of Enterprise Interoperability? What are the 
conclusions of applying the notion of Open Innovation in the field of Enterprise Interoperability? Does the utility-
based business model support enterprise innovation? The paper concludes that the value proposition for Enterprise 
Interoperability and Enterprise Collaboration will become increasingly distinct and different in the coming years. 
Experimentation of the SaaS-U business models is needed and should be encouraged.. 
 
Keywords: Interoperability Service Utility, utility services, value added services, value proposition, business models, 
ICT, Future Internet 

5.2.1 Introduction 
The scope of the COIN research on SaaS-U Business Models, as for COIN as a whole, is that of 
networked enterprises with a focus on Enterprise Interoperability (EI) and Enterprise 
Collaboration (EC) as established in the Enterprise Interoperability Research Roadmap, the 
original version of which was published in 2006. The specific areas include: why enterprises 
need to interoperate, how enterprises interoperate, as well as what constitutes interoperability as 
a capability. Enterprises need to collaborate in order to compete, and there will be many different 
forms of collaboration. Collaboration will be key to enterprise innovation, enabled by 
interoperability as a capability. Increasingly, the only comparative advantage that an enterprise 
will enjoy will be its process of innovation. The standpoint is that enterprises must be the 
primary beneficiaries of Enterprise Interoperability solutions. This scope has been further 
affirmed in the report on Value Proposition for Enterprise Interoperability published by the 
European Commission in 2008. In particular, that report demonstrates that interoperability as a 
utility-like capability is essential for enabling business innovation and value creation.  Moreover, 
Future Internet technologies will re-shape interoperability as a capability, leading to the need to 
reappraise interoperability between enterprises. The report introduces “Future Internet Enterprise 
Systems” (FInES), which are “very much part of the Future Internet paradigm”.    
The notion of interoperability as a utility-like capability is described by the concept of the 
Interoperability Service Utility (ISU), as published in the Enterprise Interoperability Research 
Roadmap and summarised in the following table. 
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Interoperability Service Utility - ISU
Source: Enterprise Interoperability Research Roadmap

• Delivery of IT as services
• Interoperability as a 

– utility-like capability for enterprises 
– a public good

• ISU as a basic infrastructure that supports
– information exchange between knowledge 

sources, software applications and Web 
services

– a new generation of self-* services and e-
business services

– connection between islands of 
interoperability

– especially SMEs and start-up companies
• ISU is independent of, rather than an 

extension to, EI solutions on the market

Internet

Web

ISU

Value-added and proprietary IT services

Collaborating Innovation Ecosystems
Collaborating Enterprises

Telecommunications

Conceptual View of the ISU

 
Figure 71 – ISU Summary 

 
The ISU is a Utility Infrastructure. It comprises Utility Services, with the following key 
properties: 
• Cheap and near universal access 
• Seamless Quality of Service across multiple providers 
• Well understood, regulated and monitored service properties 
• Potentially high internal complexity, but limited external configurability/heterogeneity 
• Well-defined and standardised interfaces for utility usage and control 
• Ease of use. 
Utility services are to be contrasted with value added services, provided by a third party over an 
ISU inspired infrastructure and makes use of one or more utility services of the infrastructure. A 
Value Added Service provides added value to specific user(s) of this service. 
In COIN, SaaS-U is an instantiation of the ISU, from the perspective of business models. 
Specifically, within the context of COIN, SaaS-U is a business model which postulates an 
evolutionary path from software as a service (SaaS) to the provision of such services as utilities, 
with a focus on EI and EC Services.   
The key research questions are:  
• What is the value proposition for Enterprise Interoperability / Enterprise Collaboration in the 

forthcoming decade?  
• Are utility services in principle economically viable in ICT?   
• What is an Integrated Value Proposition of Enterprise Interoperability? 
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• What are the Conclusions of applying the notion of Open Innovation in the field of 
Enterprise Interoperability? Does the utility-based business model support enterprise 
innovation? 

To answer these questions, the research has explored a number of business scenarios and models 
for the implementation of the SaaS-U concept, in the following application domains, to 
complement the research into implementing the ISU as a business proposition: 
• SaaS-U @ Energy 
• SaaS-U @ Health 
• SaaS-U @ ESA – Enterprise Software and Applications. 

5.2.2 Assumptions and Hypotheses 
Our basic assumptions for the research, as for COIN in general, are as follows: 
• ICT as a whole is a critical infrastructure for all enterprises14  
• Enterprise processes will be subject to increasing commoditisation 
• IT capabilities will be subject to increasing contextualisation in order to better serve business 

needs 
• EI and EC services in the 2020 vision of the COIN project are key services to be provided in 

the Future Internet Enterprise Systems (FInES), which could be variously applied in and 
across specific application domains using a combination of ICT technologies. The 
developments of such technologies are increasingly aligned with developments of the future 
of the Internet.  

Our overall hypotheses for all business-related outputs of COIN are:   
• SaaS will undergo further transformation as existing service paradigms evolve and 

potentially disruptive new service paradigms emerge 
• All IT applications may be delivered as services and available via SaaS as a business model 
• Interoperability (in particular Enterprise Interoperability and Enterprise Collaboration as 

defined within the COIN Project as in “the two sides of the same coin”) – realised as a 
commoditised technical functionality, delivered as services, and independent of particular IT 
deployment – is key to the infrastructure of a new generation of software-based services and 
applications 

• That infrastructure potentially constitutes a new level of functionality that forms part of the 
Future Internet architecture 

• That infrastructure enables new forms and mechanisms of innovation 
• New relationships between supply and demand in the application domain will emerge. 

5.2.3 ISU Value Proposition and Business Model 
The ISU Opportunity 
Our research indicates that the ISU opportunity could be summarised by three arguments:  
• The economic argument: ICT trends towards commoditisation, continuously eroding the cost 

base of providing services 

                                                
14 On the basis that the Future Internet represents the future of ICT, this could be elaborated as the Future Internet 
will provide a critical infrastructure for all enterprises, which is itself an articulation of the FInES Cluster vision of 
the Internet being a universal business system. 
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• The public interest argument: some services offered over the Internet are part of the fabric of 
the economy and society, essential for all businesses or for minimum “quality of life” 

• The competition argument: a level playing field in basic (utility) service provisioning for 
advancing open competition, greater transparency and unfettered innovation through new, 
value added services.  

Why the ISU is Important 
The original main motivation of the ISU was to increase the capability of SMEs to join new 
markets, based on the observation of low ICT adoption by European enterprises in general, and 
SMEs in particular, beyond basic Internet connection and a footprint on the Web. 
Since then, the ISU motivation has been further extended by linking a universal service utility 
infrastructure with the development of the Internet, and specifically the need for such an 
infrastructure to catalyse the development of new types of value added services and new models 
for the provisioning of such services.  
Thirdly, software and service enabled value creation has been linked to enterprise business 
model experimentation to deliver innovation at the business level. In other words, the ISU is 
potentially enabling a new set of relationships between the ICT industry and enterprises. 
Fourthly and most importantly, the main argument for the ISU, just like the Internet, is 
innovation – purposive or serendipitous. In particular, the ISU enables a positive feedback loop 
for innovation by providing unbounded and potentially unlimited opportunities of value creation 
that benefit the end users.   
The ISU and the Future Internet 
With reference to the development of the Future Internet, the ISU potentially constitutes a 
fundamental shift in terms of:  
• The way in which the Internet will operate and serve its users, particularly the enterprises 

which is the focus our research15 
• The business models for the provisioning of services, including service infrastructures and 

services enabled by those infrastructures 
• The Internet’s technical structure.    
Ultimately, the ISU must have a positive impact on the capabilities of enterprises as end-users.  
This has several major implications in respect of the role of the ISU, the paradigm of the ISU, the 
openness of the ISU and the positioning of the ISU in the Future Internet, as follows: 
• The ISU is an enabler both for service provision and service consumption, as well as 

interaction between provision and consumption including “pro-sumption”. The technologies 
and services that comprise the ISU are means to serve the needs of users; they are not ends. 

• At the service infrastructure level, the paradigm of the ISU must be any-to-any. The services 
at this level must be commonly shared, transparently discoverable, and capable of living in 
an open and dynamic environment. Accordingly, they must have properties that comply with 
those characteristics and consistent levels of performance that can be guaranteed to the user 
(see Section 2). 

• The ISU infrastructure itself must be open, in the sense that: (1) it is not locked into any 
technology paradigm or service platform; (2) it is not owned or controlled by any entity; (3) 
its development and growth is based on participatory input, as opposed to being channelled 

                                                
15 It should be borne in mind that enterprises are one category of users of the Internet. Users of the Internet may be 
categorised in different ways – critically, this depends on the definition of the “Internet Market”. However, as of to 
date, no authoritative and definitive definition of the Internet Market exists. The European Commission is launching 
a study to develop such a definition. 
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through makers of the infrastructure; and (4) it has no bias towards business models or 
service ecosystems, existing or emerging. 

• The ISU infrastructure is part of the Internet of the future. It should enable and allow for 
seamlessness of information, applications, services, networks, provisioning and usage to the 
edge of the network. The ISU should not make a priori assumptions about function 
placement which restrict business model experimentations by providers or users.   

• Just like the current Internet, the serendipitous and disruptive innovation predicted in a 
variety of Future Internet visions will not be borne out of chaos, but instead rest on a 
combination of emerging common and standard infrastructures and the opportunity of 
creativity this enables.  

For whom the ISU is Important 
The value of the ISU lies in the value it offers to enterprises as end-users - it stems from the 
ISU’s positive impact on the capabilities of enterprises. In other words, the demand and supply 
value creation equation of the ISU must have a positive balance in favour of the demand side. 
But the full ecosystem of the ISU is vast and still nebulous. However, for the purpose of value 
attribution and accretion, we may broadly identify six categories of stakeholders, subject to the 
following caveats: 
• A particular entity could be present in one or more categories 
• A particular entity could be simultaneously both a utility service provider and a value added 

service provider 
• The demarcation between supply and demand, while important for the accounting of value 

accretion, could be blurred from the point of view of a stakeholder. In particular, service 
“pro-sumption” blurs the distinction between providers and consumers of particular services 

• Given the scope of this document, we have considered only enterprises as end users; there 
are of course other groups of end users including notably public sector organisations 

• Public authorities as potential investors and regulators and more are presently not included in 
the stakeholder categories. We will be addressing the role of public authorities in the next 
phase of the research.     

 
The stakeholder categories are presented in the following figure. 
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Figure 72 – ISU Stakeholder Categories 

 
As already mentioned, the ISU enables a new set of relationships between stakeholders, 
including those within the ICT industry. Recognising that the structure of the ICT industry is 
already changing, most recently triggered by so-called Cloud Computing, it should nevertheless 
be emphasised that the incumbents, under existing classifications, could become key providers of 
both utility and value added services. The ISU is not premised upon a re-invention of the ICT 
landscape; rather, it enhances that landscape by opening up new possibilities and value 
proposition.   
The following table provides an illustration of example ISU providers and their classification. 

Table 9 - Example ISU Providers and their Classification 
Utility Service Providers Value Added Service Providers 

(Aggregators) 
Value Added Service Providers  

(Integrators) 

• Specialised software companies 
• Large companies with 

specialised service capabilities 
• Web 2.0 companies 
• Telcos, ISPs and other current 

web infrastructure providers 
• Hardware companies 
• Focused startups 

• First generation B2B companies 
• Industry hubs 
• Large companies with 

specialised service capabilities 
• Web service hosting and 

management companies 
• EAI vendors 
• System integrators 
• Focused startups 
 

• Software vendors 
• System integrators 
• Hardware companies 
• Web 2.0 type (user) 

communities 

 
As the utility services are defined as being provided at very low or even nil cost, defining the 
cost of utility services is key to building the investment profile. Using conventional economics of 
supply-demand, two cost models have been identified, as illustrated in the following table. 
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Table 10 - Cost Models for ISU 
Profitability cost: the loss in profits incurred by the operator due to the utility services 
Measurement Compare the profit levels of the operator under the alternative market equilibria: with and 

without utility services 

Problem • Based on pure accounting argument 
• Comparison only meaningful where prices and market structure are assumed to be 

constant with or without utility services 
• Assumption that the operator accrues no direct benefits from serving “non-profitable” 

consumers 
• Assumption that the operator accrues no direct benefits from leveraging the utility 

services (e.g. some form of bundling with value added services) 
• Assumption that the operator faces no profit constraint or the profit constraint is constant 

Welfare cost – the loss of total surplus (consumer plus producer) implied by the Utility Services  
Measurement Compare the total surplus achieved at a hypothetical equilibrium without the Utility Services 

with the total surplus realised with the Utility Services   
Problem • How to determine the hypothetical equilibrium  

• Result dependent on technique used to maximise total surplus (e.g. the efficiency 
argument, where the “market” price equals marginal utility) 

• Have no means to take account of price and benefit differentials along the long tail 
• Have no means to balance the efficiency-based cost against redistributive benefits which 

depend on the weights of the different groups in the public authority’s social welfare 
functions (e.g. SMEs, ICT start-ups) 

• Comparison only meaningful where prices and market structure are assumed to be 
constant with or without utility services 

 
However, neither of the above is ultimately appropriate in that neither takes into account:   
• The cost of “creating” the ISU  
• The pressure on price due to commoditization 
• The possibility of subsidies, tax and other direct or indirect economic incentives 
• The characteristics of the economics of information goods (intangibles) 
• Co-creation, pro-sumption, open source models, and other “new” phenomena 
In conclusion, building the investment profile for the ISU is a highly non-trivial exercise and is 
fraught with problems even at the theoretical level. Specifically: 
• The model cannot rely on pricing based on traditional supply-demand and Pareto Optima 
• The model cannot rely on efficiency – equity trade-offs 
• The market is not competitive-neutral, whether it can become so in future is an open question 

(and some would consider this as a circular argument because open market competition for 
service-based applications is itself dependent on the availability of the ISU) 

• The market structure cannot be assumed to be static (our first hypothesis of the ISU). 
Therefore, in order to develop a meaningful investment profile for the ISU, there is a strong 
argument for a new economic model to define the cost and price schemes of utility services. This 
economic model/argument needs to be aligned with a public interest model/argument and a 
competition model/argument (the three arguments which comprise “The ISU Opportunity” as 
defined above).    
We have moreover identified a large number of input variables for building a business model for 
the ISU, as indicated in the following table. 
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Our research further indicates that while there are different competitive models, each would 
create issues and concerns for utility services, as summarised as follows: 

Promising, but 
�

StructuralSensitive to local 
circumstances, difficult to 
implement in practice

Facilitates incentives to 
interconnect, competition 
in horizontal part across 
vertical segments, 
economies of scope are 
preserved

Separation into 
essential parts

EssentialBehavioural
And/or structural

Possible lack of profit motive 
reduces incentive to innovate

Facilitates control of 
discrimination & anti-
competitive behaviour

Operational 
separation

Has potentialStructuralClub may seek to exclude 
outsider, may led to collusion

Eliminates incentives for 
discrimination

Club ownership

Yes, but �StructuralPotential loss of economies 
of scope, may require costly 
& arbitrary separation

Eliminates incentives for 
discrimination

Ownership 
separation

NoBehaviouralRequires active regulatory 
intervention, need to monitor 
& control capacity

Certain economies of 
scope is preserved

Access 
regulation

Applicability to 
service utility

ApproachDisadvantageAdvantagePolicy

 
Figure 73 - Applying Competitive Models to the Supply of Utility Services  

(adapted from OECD 2001) 
 

5.2.4 Conclusions 
The research that we have carried out shows that the value proposition for Enterprise 
Interoperability and Enterprise Collaboration will evolve quite considerably in the 
forthcoming decade.  
EI / EC are at present both at the bottom end of innovation curve. The development paths for EI 
and EC will diverge rather than converge. EI will be subject to further, continuous 
commoditisation. EC will instead develop along the path for increasingly value add and 
especially value add to support enterprise innovation. There is however one exception for EC 
services in this general trend: collaboration IT services are already a commodity and will almost 
certainly remain so. 
In other words, the value proposition for EC and EC will become increasingly distinct and 
different. It would increasingly make little commercial sense to supply EI and EC as a single 
solution.  Instead, they will be very much part of more generic service and application offerings 
that leverage Internet technologies.   
For individual enterprises who would need to collaborate even more in order to compete, their 
focus would be on the value add dimension of EC – for dealing with the more pressing day-to-
day business operation - rather than on the utility aspects of EI.   
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Enterprise support and use of IT services for purely EI purposes will only attract strategic 
attention and especially investment at the end of a long process of IT development and maturity. 
EI generally will be absorber into the generic infrastructure for the Internet, which will be 
increasingly service centric and service focused.  
Our research strongly suggests that utility services are in principle economically viable in ICT 
(the Mozilla web browser is a case in point). However, the development of a system of utility 
services (such as the ISU) will take a long time, beyond the COIN 2020 horizon.    
The key question is whether EI & EC services would become both utility services and 
economically viable. The conclusion is that the utilitisation of EI and EC services as a 
commercial proposition is highly unlikely to happen without a degree of public 
intervention. A very relevant analogous example is the provision of the technology foundation 
for the Future Internet (FI-WARE technology platform). The successful market rollout of this 
platform in the planned 3 to 5 years’ timeframe will itself have a major impact on the prospect 
for the development of application level utility services especially regarding EI services.    
Our research confirms the validity of the FInES Cluster’s Enterprise Interoperability Value 
Proposition framework.  As we have seen, that framework includes multiple dimensions 
covering both micro and macro business and economic aspects. Specifically, the application of 
that framework in business model analyses, as carried out in our research (including in specific 
business cases as fully described in D6.2.2b), demonstrates that it makes no commercial sense 
to offer EI as standalone solutions. 
We also conclude that innovation, and especially the much popularised “Open Innovation”, is 
vital for enterprises to reap the full benefits of ICT including EI and EC. If our assumption that 
the ISU leads to openness is correct, then open innovation is essential for the field of EI. Utility-
based business models support and enable many fundamental aspects of ICT development, 
without which innovation would be much harder to thrive, as well as industrial enterprise 
innovation. 
However, market forces might foreclose the openness of the ISU (leading, for example, to 
“islands of ISU” along the SaaS-U paradigm). Under these circumstances, the potential 
benefits and effects of innovation for enterprises would be much harder to materialise, and 
severely curtailed. In other words, the ISU as innovation may help prevent market integration 
only if other conditions which guarantee the openness of the ISU apply. Such conditions should 
be the starting point for considering the governance model for the ISU. They are explored in the 
accompanying COIN Deliverable D6.2.2b, specifically in relation to business roadmapping for 
realising the ISU.  
The ISU has disruptive potential, particularly for the incumbents. The ISU paradigm shows 
promise as a business proposition in support of new applications and services that add value to 
particularly those sectors already in transition due to changing business climates, market re-
structuring and that are open to new players. New business models based on the utility paradigm 
are in principle possible and should be guided by the quest for the interconnected dynamics of 
innovation and value creation.  However, the ISU on its own will not ensure the openness of 
social or societal innovation.  
Conversely, innovation is not an intrinsic business value. ICT-enabled innovation services do not 
necessarily lead to business innovation. Moreover, for businesses, innovation is not an end in 
itself. Innovation is a business strategy towards achieving a business goal in support of certain 
business values. Business support for openness needs to be viewed through the lenses of that 
strategy. The notion of business values is currently under major review worldwide. The outcome 
of that review will ultimately determine the kind of ICT that is most needed to support future 
enterprises. We believe that an ICT utility infrastructure such as the ISU will be very much part 
of that vision and will help bring that vision one step closer. In that regard, it is important to 
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emphasise that the ISU is not premised upon a re-invention of the ICT landscape; rather, it 
enhances that landscape by opening up new possibilities and value proposition.   
At the end of our research, we strongly feel that there is a lack of innovative scholarship and 
literature on the future of enterprises and how a new generation of business value and business 
model analyses might impact on such a future. For example, comprehensive assessment is 
needed to ascertain what might happen if the status quo of market development merely continues 
(even though what the status quo might be now makes little sense in view of huge volatility 
within and across markets locally and globally). What exactly is meant by “market failure” is not 
entirely clear either. How to exit from the current business to “jump” to the ISU?  
The ISU is not a pre-determined destination. Its economics are not proven. Indeed, its 
economic foundations are at this stage uncertain. Established economic models and assumptions 
are not particularly helpful in providing the conceptual basis for utility services. Specifically, 
utility services lack an economic basis premised on conventional cost-based and price-driven 
supply and demand.  New technologies and business models allow greater discrimination and 
differentiation in pricing, quality of service, content and other aspects of valued services. 
Because different value propositions are needed for different target groups, some form of 
discrimination is necessary for encouraging investments, and for possibly also efficiency and 
equity. 
There is no fixed economic formula for determining value or value proposition. There is no 
“standard” value proposition or “win-win” business model for SaaS-U. Noting the preceding 
points, SaaS-U on its own, no matter how attractive as a business model in theory, is highly 
unlikely to sustain sufficient market traction or create payback that would satisfy most businesses 
given the existing financial structures and conventional expectations for ROI. Experimentation 
of the SaaS-U business models is needed and should be encouraged. It goes without saying 
that the only valid testing of any business model is in the marketplace, not in research. 
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5.3 Bringing COIN to the Market 
Daniel Field1, Francisco Javier Nieto1 

1ATOS  

Abstract 
Finding appropriate business models for novel technologies is ever a challenging task. In COIN this was no different. 
This chapter presents how a method for describing business models through labelling value chain activities as 
revenue-generating or cost-generating activities permitted easy contrast of business models suggested within the 
consortium. Examples from COIN are given showing how alternative configurations of these types of activities give 
way to the diverse business models for subsequent analysis. It is shown how experimenting with these assignations to 
a generic value chain of a novel technology allows a structured approach to identifying possible business models. 
The application of the technique to existing businesses may lead to the discovery of novel business models. 
 

5.3.1 Challenges 
The COIN project presented a complex problem to the team of business analysts tasked with 
bringing COIN to the market. The project is large and complicated. It is based on a long term 
vision encompassing many trends. In fact the full COIN solution is designed to be implemented 
in a futuristic scenario where many of the current day practices of the industry will have changed 
significantly. This vision is wholly part of the ISU and SaaS-U model [7] which foresees 
software services becoming split along a spectrum between value-added services and utility 
services. The concept is that ubiquity and commoditization will drive the price of many basic 
software services towards zero. Companies providing these services must provide these services 
at low, or no cost because they are widely used to enable an ecosystem on top of which value-
added services are provided. It is from these value-added services that such companies will 
derive their profits and compete on differentiation. Of course such a world does not yet exist, 
although signs are there that the trends and conclusions which underpin this model are 
continuing as foreseen. This presents the challenge that the final COIN solution must understand 
both the future destination of the solution, where value is maximized, as well as the situation at 
present, for COIN must be commercialized now in order for the future value to be created. What 
is more, the two visions; short term and long term, must be compatible in order for a pathway 
between the two to be possible. 
In addition to the challenge of the industry characteristics, the COIN business team has had to 
confront a typical challenge in technology driven research projects: how does one move from an 
architecture and system design, based on a implementation in a collaborative situation, where 
organizations that may compete in the marketplace are co-providers, to a commercial offering? 
The collaborative research atmosphere is isolated from the market forces such as profit 
maximization, fluctuating costs, profit distribution and complex clients with multiple needs 
requiring different solutions. As a consequence the business team first worked on the 2020 vision 
of the project, elucidating the value chain for the technology solution built in the project. They 
then proceeded to analyse the project for the more immediate applications – the so-called low 
hanging fruit which would allow the project to create a beachhead in the industry – with a 
reduced version of the solution according to the instant needs of the customers, from which 
COIN could grow towards the 2020 vision. 

5.3.2 Logic adapted 
With a view to working around these challenges frequently found in projects, a methodology that 
which has been developed within Atos’ research and innovation department was further refined 
and applied. Full details of this are given in a whitepaper [5] and in the context of COIN, are 
explained below. The method has been developed in for the exploitation of large technology-led 
projects as typified by integrated projects funded by the European Commission’s framework 
programme programme, of which COIN is a prime example. 
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In essence the method is to formally recognise the value chain or system of the project based on 
the assets or technical innovations which have been prepared and to develop scenarios for 
commercial delivery based on activities which are aligned with the competences and business 
model of each participating organisation 
In practice this means recognising the supply chain leading to the delivery of each asset, the 
value proposition of each component to the next in the chain and the number of different roles 
which could feasibly be part of a business scenario to establish a generic system value chain. 
Once this has done the different exploitation visions of the participants must be mapped on to the 
generic value chain and the source of value, or overriding value proposition, of that vision 
recognised. 
From this it is possible to recognise when differing visions are indeed different perspectives of 
the same vision, and when they are distinct scenarios. It is possible to distinguish between trivial 
differences and those that change the definition of the value proposition or business model. It is 
possible to identify the true client (he who provides revenues) from other actors that may use or 
benefit from the system, and it is possible to make some assertions regarding critical success 
factors, business models, long term strategy and potential risks and mitigation strategies. 

5.3.2.1 Identification of assets 
The identification of assets should start early in the project lifecycle for both for exploitation and 
non-exploitation reasons. In terms of technical management it is necessary to have a global 
picture of the projects components and how they work in order to build a holistic system. In 
terms of project management it is necessary to know where resources are being spent and when 
things will be developed so that the progression can be monitored.  From the exploitation 
perspective it is necessary to know not how they work but what they do and which components 
they interact with. This is fundamental in order to derive the value chain and define the value 
proposition for them. The team took detailed diagrams from COIN from across the different 
workpackages in order to build up a picture of how the components interacted and created value. 
In particular through this exercise and interviews with leading developers, we were able to build 
up a detailed value chain of the system. 

5.3.2.2 Identification of the value chain 
Having identified the assets and the components of a project it is necessary to carry out value 
chain analysis on the assets in order to derive a generic value chain from which our business 
scenarios are constructed. It is assumed that the reader is familiar with general value chain 
analysis and in this section we focus on the specific challenges within the context of large 
collaborative ICT projects. This section is abridged from the above referenced whitepaper. 
From the list of assets and components described above, these were reorganised into a flow 
which represents the service that each component or provides.  
First we needed to separate the components and assets into two categories – the core technology 
and the peripheral assets. In applying this method, in the core technology we typically find 
elements of a core platform upon which peripheral assets operate. Among the list of peripheral 
assets we also tend to find non technical elements alongside technical ones, these may include 
such as business model research, consultancy models, additional services and other tools and 
pieces of software that can be used in certain use cases but are not essential to the delivery of the 
key project objectives. 
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Figure 74 - Core and peripheral assets 

 
Next we analyse the core technologies for the value activities contained within them. In order to 
do this we carry out value chain analysis as introduced to the literature by Michael Porter [8]. 
Porter’s work focused on a single business and the analysis of its activities according to the value 
they create rather than their way they operate. 
Essentially, for this exercise there are two types of value activity. The first are those which 
perform a concrete function adding value to the input to provide an output with an added value. 
This would be for example a transformation of the service or good which is the final output of 
the core technology. For example in the case of a technology that allows intelligent objects such 
as sensors and devices to be discovered, ranked against historical data and deployed, these three 
value activities would be considered concrete value functions. We call these vertical value 
activities. The second group of activities are those which do not have an explicit logical order but 
which enable the vertical actions to be used or to function. These are horizontal value activities 
and include such things as the interface (allowing the user to discover and select the devices, the 
security features which ensure the user has the right to do so and the platform which manages the 
retrieval of data from the database and execution of the ranking algorithms, for example. 
These are then placed pictorially into the core technology value chain, with the vertical activities 
in a logical order, forming the top portion of a horizontal chevron and the horizontal activities 
placed in the bottom half of the chevron showing that they act throughout the entire core 
technology. The chevron points to the right and the vertical activities logically proceed left-to-
right. In the case of the COIN project, the central technological value activity revolves around 
the platform and the activities of service discovery and deployment that it provides. This is 
shown below: 

 
Figure 75 - Value Chain for the core COIN technology 
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Having reached this point it is necessary to then extend the value chain with all the roles and the 
goods or services that are required in order for that component or asset to function, and the roles 
or services that are enabled as a result. This is an extension of the rent chain concept espoused by 
Baron [1], subsequently generally mixed with the original value chain concept of Porter and now 
referred to simply as a value chain. It is very similar to the concept of a supply chain, but based 
on value adding activities. 
In situations where there are more than one input or output to a process it is possible to have 
value chains in parallel. This is quite common. In the full value chain of COIN, shown below, we 
see a complex array of value activities. Providing input to the core technologies shown above we 
see the parallel chains of infrastructure and services, isolating the creators and the providers of 
each. The output of the core is a chain encompassing IT providers who will install and maintain 
the system on behalf of the user, if necessary, then the users, which use the system, and finally 
their clients. In the vertical dimension the value chain expands to include non-technical 
horizontal value activities including marketing and management, and the possibility of federating 
the platform with third party platforms. There are ancillary roles including consulting, training 
and reselling, and finally an occurrence of prosumers, where the same actor is potentially both a 
provider and a consumer in the same value chain. 

 
Figure 76 - The complete value chain for COIN 

 
At this point we have the value chain from end to end, defining the ‘end’ as beyond the sphere of 
influence of the future provider of the project technology, as well as any ancillary roles. 

5.3.3 Development of business scenarios 
At this point we needed to start developing business scenarios for the exploitation of the system, 
and this is where the work in deriving the value chain pays off. The value chain becomes the 
basis of the formalisation of scenarios so that each can be discussed in detail without losing track 
of the central business premise at the heart of the scenario. 
Whilst many collaborative projects start exploitation assuming that they must control all 
activities of their value chain and select the generic business model that is most familiar (often 
open source or a cloud implementation), in COIN we wanted consider that as each activity of our 
value chain is by definition an value-creating activity that adds value, a business scenario could 
be based on any one of them. In theory each activity could be carried out by a separate 
organisation with its own business model in a complex ecosystem. In practice of course it is 
unlikely any innovative technology could get off the ground requiring such complexity of 



 174 

business relationships to be engineered in advance. As always, the answer lies in finding the 
happy medium. 
This gives us our first question: What parts of the value chain could we deliver as an 
organisation, leaving other activities to incumbents in the industry or to newcomers?  
Already the answer to this question will give us some ideas for shaping possible business 
scenarios. However, before doing so we also posed the second question: 
Of the activities we provide, which is/are the one(s) we base our business model on, and which 
ones do we provide because we have to? 
 It is this second question which will give us the greatest variety of business scenarios for our 
system. There is no single answer to the question and workshop participants should be 
encouraged to be bold and challenging as possible. 

5.3.4 Type of Activity 
In answering the second question posed above, our exploitation method considers various types 
of activity. The first distinction of activity types is whether it is a revenue-generation activity 
(which we term a Revenue Generation activity, or RA) or whether it is merely an obligatory 
activity (which we term a Cost Activity, or CA). For example, in our method, in a typical 
business the product or service that is being sold would be considered a RA activity and the 
marketing activities used to drive the sales would be classified as a CA activity. However, not all 
cases are so clear cut. 
It is by playing with these activities controlled by the main exploiting organisation and the way 
that they are carried out that we can discover new business models and more innovative ways of 
providing the technology. 
There is a third distinction of activities. Although we should assume that in all business scenarios 
all value chain activities are potentially present, in some scenarios we may recognise that the 
business model is driven by a third party actor or role upon whom the profitability of our 
exploitation scenario is wholly dependent.  We may wish to underline the nature of this role in 
defining the business scenario.  A common example of this is a marketplace. In the case of eBay, 
the profitability of eBay itself is driven by the trading of goods by third parties outside the 
control of the eBay company. If we were inventing the business scenario of eBay from scratch, it 
would be valuable to acknowledge this formally in the model so that subsequent aspects of 
business planning take this into account. In this example we would designate these third party 
traders as a “3rd party RA” value activity. 
In order to show these different types of value activity pictorially on our value chain, we have 
adopted the following convention as shown below. 
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Figure 77 - Legend for value chain activities 

 

5.3.5 Scenarios in COIN 
In COIN this method was applied and 8 distinct scenarios were developed, which could be 
competing or complimentary. 
The first scenario was based on making the core technology (the large chevron) the RA function, 
in which users would pay to use the platform, for example through a subscription pricing model. 
Once this subscription was paid for, subsequent use of services would not be charged, making 
the service provision a cost activity. We likened this to a Facebook where users were charged a 
monthly subscription for access but then had access to all services (messaging, games, etc.) for 
free. This is shown below. 

 
Figure 78 - Facebook Scenario 1 
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The next scenario turned this on its head a suggested providing access to the platform for free but 
charging users for access to the services. Again we likened this to a Facebook, where instead of a 
platform subscription, users were charged each time they used a service, as shown below: 

 
Figure 79 – Facebook Scenario 2 

 
In both these scenarios we considered that the infrastructure could be outsourced to a third party 
provide without changing the scenario, and that consultancy could be provided as an optional 
extra. However it is exactly this consultancy which provided the third scenario: what if all of the 
COIN system was provided for free, with the providers relying on consultancy and training to 
generate revenues. This we likened to an open source model as increasingly seen in many 
software products – such as Ubuntu, provided by Canonical ltd under this model. 

 
Figure 80 - Open Source Scenario 
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When we started exploring what would happen if COIN did not control the service provision, 
leaving this entirely open to third parties, with COIN merely acting as the marketplace and 
deployment platform, we came up with a new scenario which we likened to eBay. In this 
scenario access to the platform is free but each time a service is deployed, the user is charged. 
Therefore we considered the vertical activities of the core technology to be RA, whilst the 
provision of horizontal activities were merely costs incurred by the provider. As the provision of 
services by third parties, under their own business model is central to definition, this was also 
indicated on the value chain, as shown below: 

 
Figure 81 - Markeplace Scenario 1 

 
The next scenario was the franchise model. Another innovative model, here it was conceived that 
third parties could host sector-specific instances of the platform, for example in health, 
automobile, finance. Services common to these sectors would be provided by third parties under 
their own business model (mixture of free and SaaS). The COIN partners would receive 
revenues for the management of the IPR, the marketing and the central management of sector-
independent development, similar to the way that franchises work in other sectors. A key and 
interesting point here is that it makes the management and sales functions of the value chain into 
the point of value capture. In nearly all chains these function are costs. 
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Figure 82 – Franchise Scenario 

 
In the course of this work, several other scenarios were also developed and analysed further. The 
next step for the team of business analyst was to investigate the long term implications for each 
scenario. Several scenarios were dismissed at this point, and at the time of writing, the 
exploitation team is developing business plans for the remaining viable scenarios. 

5.3.6 Conclusion 
This chapter has described how faced with a complex situation and very unclear exploitation 
path, based partially in the future, the application of a simple method focused on determining 
first the value chain and subsequently exploring business scenarios based on, the exploitation 
team of COIN have been able to explore creative and innovative routes for the future commercial 
exploitation of the project. 
At the time of writing the exploitation team is developing the franchise scenario, which we think 
could be the optimum way for a COIN deployment in the future. As aspects of the COIN 2020 
vision emerge, and the observations and trends that led to that vision strengthen and become 
more relevant, we believe that COIN could indeed licence out the use of the IPR behind COIN 
so that independent organisations, ideally agile SMEs and SME associations could run a 
profitable business serving their sector. No doubt so of these would be self financing, perhaps 
running their instance as a marketplace, whilst other s may be publically funded to potentiate 
clusters of businesses. Irrespective of the business model of the franchisee, it is clear that as each 
COIN instance creates value this can flow back into the COIN management, in return for 
ongoing IPR updates, bug fixing, improvements, marketing, management and the growing 
ecosystem of services available through the autonomous COIN instances. 
In addition we find many of the pilots, described in [3] wishing to further develop commercial 
scenarios around the COIN platform are looking into the various scenarios as the backdrop for 
their pilot. For example some, such as FILAS and ICZ are looking at marketplace-based 
scenarios for their sectors. [2]; [4]. 
In the process of developing this methodology is has been seen that just as in COIN, the process 
of scenario elucidation can be applied to many technology-push projects. A forthcoming paper 
[6] explores the application of this methodology in the commercial domain, for retrospective 
applications.  From the experiences in projects and the commercial examples, it is seen that 
permuting the assignation of RA and CA in a generic value chain is a structured approach for 
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identifying potential business models. Consequently this method is recommended for the 
identification of possible business models when exploiting new technologies. 
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Abstract 
The Internet is undoubtedly permeating and transforming all aspects of our economies and societies. It is a 
remarkable catalyst for creativity, collaboration and innovation and more broadly for the development of our 
economies and societies [7]. In this context, collaboration and interoperability are pervasive subjects today as 
organizations strive to achieve competitive advantage in the global market fostered by the development of the new 
economies of scale. 
In the COIN IP project [IST-216256], a strategy based on readiness assessment to adopt best collaboration and 
interoperability practices has been implemented following the maturity models approach. 
The aim of this paper is to present a methodology inspired on maturity models. This methodology shows the 
approach used to assess organizations on their readiness for collaboration and interoperability and to guide those 
organizations to adopt best practices for collaboration and interoperability in networked environments. 
 

5.4.1 The problem description 
Collaboration and interoperability are key issues for today’s organizations in the current 
globalized and networked society. As professed in the introduction to the COIN IP project, both 
concepts are different but they are so interconnected that can be considered two sides of the same 
COIN [4]. 
In this new situation where enterprises have shifted towards networked enterprises, companies 
need to adopt innovative forms of collaboration in order to compete and maintain their position 
in the global market. These new ways of collaboration are mainly based on Information 
Technologies and therefore interoperability capabilities at different levels have become crucial to 
create value and success, combining technology and business approaches to catalyze and sustain 
added value for enterprises and customers. 
New economic activities have arisen alongside with new classes of networks and services, new 
forms of enterprise collaboration, new business models and new value propositions. Business has 
changed as well [8]. As stated by the European Commission in its published Enterprise 
Interoperability Value Proposition, economies of scale can now reach world wide, allowing 
firms to tap into the narrowest parts of the long tail of demand. In fact, collaboration is one of the 
global trends in business nowadays and collaborative practices are gaining importance in firms. 
These collaborative practices are being carried out in different forms, from cohesive and stable 
networks like Collaborative Networked Organisations (CNO) to more ephemeral and occasional 
cooperation like (VBE) Virtual Business Ecosystems. 
Existing literature points out different definitions and analysis of new types of collaboration 
forms [6], as well as numerous enterprise interoperability types and practices [2]. There are also 
existing proposals on readiness for certain types of collaborations forms, like the Aricon 
approach [1], where a methodology for Virtual Enterprises and Product development is 
presented. However, for enterprises, it is still a hard task to identify best practices and 
improvements to start implementing collaboration and interoperability practices inside different 
types of networked environments.   
Presuming that an organization is collaborating in any type of the networks aforementioned, the 
question they face is: how is my company performing alone and in the network, that is, how 
mature is my organization in terms of collaboration and interoperability and what can be 
improved to perform better? 
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5.4.2 Objectives and Use of the ECMM 
To answer the previous question, the Enterprise Collaboration Maturity Model (ECMM) [5] has 
the main objective of assessing organizations that desire to know their collaboration and 
interoperability maturity level with respect to a set of best practices. The result of these 
assessments will present, among other issues, an improvement plan and a roadmap to increase 
the enterprise’s collaboration and interoperability capabilities, instilling in organizations the 
benefits of excellence models. 
In order to reach this main objective, other secondary and more specific objectives have been 
identified: 
• Diagnosis the state of an organization’s current practices regarding collaboration and 

interoperability issues. 
• Set improvement objectives and priorities. 
• Guide for improving projects and organizational processes. 
• Help ensure stable, capable, and mature processes. 
• Proposition of Enterprise Collaboration and Enterprise Interoperability technologies and 

services that could be useful. 
ECMM can be applied by external independent evaluators and also internally as a self 
assessment tool. Regarding the special features for collaboration practices the ECMM should be 
useful to: 
• Support the collaboration during the whole life cycle of a Collaborative Networked 

Organisation (CNO): from its creation, operation, evolution, to its dissolution. 
• For an enterprise (that could be part of a CNO or not) in order to evaluate its preparedness for 

collaboration (in a specific collaboration or in general) and provide best practices to correctly 
position the enterprise inside its collaborative network. 

5.4.3 ECMM Design Process and Background 

5.4.3.1 Maturity Models 
ECMM follows a CMMI® [3] structure, as it is very clear, well understood and applied within 
the industry (as a standard “de facto”).  
A maturity model is a framework that describes, for a specific area of interest, a number of levels 
of sophistication at which activities in this area can be carried out. Maturity models focus on 
different disciplines that an organization can address to improve its business.  
Applying the maturity model approach to assess networked organizations will provide: 
• A place to start. It is important to identify each organization’s current state, this will help 

setting the actions that are necessary to achieve the objectives defined. 
• The benefits of a community prior experiences, as a model is a collection of industry good 

practices proven by experience to be effective. 
• A common language. Setting a model implies sharing a common dictionary that will assure 

that every party involved is using a common language. 
• A shared vision and a framework for prioritizing actions: A model provides a shared vision 

of the improvement path, what the goal is, what is being aimed for and, how it can be 
achieved. 

According to CMMI® definitions Maturity models define a structured collection of elements: 
Maturity Levels, Process Areas, Goals, Practices, Subpractices, etc.  These elements describe 
characteristics of processes that have been proven by experience to be effective.  
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5.4.3.2 ECMM Domains 
ECMM is structured in a hierarchy of components to support different users and their needs: 23 
Process Areas, clustered into 7 domains and 4 Maturity Levels. 
In order to diagnose the current maturity level of organizations regarding collaboration and 
interoperability, 7 domains to which the ECMM can be applied have been defined as follows: 
• Project and Product Management: Cross-project and product activities related to defining, 

planning, developing, risks management and quality assurance. 
• Business Process and Strategy: Business process management and financial aspects. 
• Customer Management: Relationship with the customer and evaluation. 
• Collaboration, Legal Environment and Trust: Legal activities, terms of collaboration 

relationships. 
• Organisation: Management of resources, development of competences, measurement. 
• ICT infrastructure and Interoperability: Technologies and Services for Interoperability 

and Collaboration. 
• Innovation: All activities related to innovation processes. 

5.4.3.3 ECMM Maturity Levels 
The top-level components of ECMM are the maturity levels (four). According to the CMMI® 
definition: “A maturity level is a well-defined evolutionary plateau toward achieving a mature 
process. Each maturity level indicates a level of process capability. Since process capability 
describes the range of expected results that can be achieved by following a process, the process 
capability of an organization provides one means of predicting the most likely outcomes to be 
expected from the next effort the organization undertakes”. 
The graphical representation of the ECMM Maturity Levels is the following one: 

 
Figure 83 - ECMM Maturity Levels 

 
Following are the details of what each Level means: 

1. Performed: Collaboration with external entities is done, but in an ad-hoc and chaotic 
manner. Collaborative tasks and processes usually exceed budget and schedule, their past 
success cannot be repeated, and the potential of the technology is not used properly.  

2. Managed: The objective is to create a management foundation for collaboration. 
Network technologies are used to collaborate.  

3. Standardized: The objective is to establish a common business strategy and business 
process infrastructure for collaboration. Business collaboration is facilitated through 
interoperability technologies and use of standards.  

4. Innovating: The objective is to manage and exploit the capability of the CNO process 
infrastructure to achieve predictable results with controlled variation. Additionally, 
another objective is to continuously improve the CNO processes and the resulting 
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products and services through continuous capability, and planned innovative 
improvements. 

5.4.4 COIN ECMM Structure and Description 

5.4.4.1 Process Areas, goals and practices 
Maturity levels contain two or more Process Areas. Each process area identifies a cluster of 
related practices. Each Process Area is structured and contains Specific Goals and Practices. 
The Specific Goals of each process area summarize its practices and can be used to determine 
whether an organization has effectively implemented the process area. Typically each Specific 
Goal consists of a single sentence and a single concept. 
Each Process Area is described in terms of Practices. The practices describe the activities and 
infrastructure that contribute most to the effective implementation and institutionalization of the 
Process Area. 
For example the purpose of Collaborative Business Process (CBP) Process Area is: “to establish 
and maintain a usable set of collaborative business process assets and work environment 
standards”. This Process Area contains three Specific Goals: 
• SG 1: Analyse Internal Business Processes 
• SG 2: Establish Collaborative Business Processes 
• SG 3: Monitor and Optimise Collaborative Business Processes 
Following with this example, the first Specific Goal (SG1) contains two practices through which 
the SG1 can be achieved: 
• SP 1.1 Link internal Business Processes. Partners link their existing internal processes 

and resources to achieve an agreed cross-organizational business process.  
• SP 1.2 Internal Processes Visibility. Each company selectively expose or hide 

information about their internal processes, whilst still being able to act in a cross-
organizational business process. The level of exposure can vary, as the business relationship 
develops. 

5.4.4.2 ECMM Structure Overview 
In the following table, the relationship among ECMM Domains, Maturity Levels and Process 
Areas is depicted,  where columns are the seven domains and rows are thee three maturity levels 
(Level one doesn’t have Process Areas). The intersections contain the 23 Process Areas 
identified at the ECMM. 
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Table 12 - ECMM Domains, Maturity Levels and Process Areas 

 

5.4.4.3 ECMM Development process 
ECMM Development has followed an iterative approach in three phases: 
• Analysis and Requirements. In order to define the requirements an extended analysis has 

been performed in the initial research phase, including different sources and approaches that 
cover:  

o Other existing Maturity Models and frameworks. 
o Enterprise Collaboration and Enterprise Interoperability concepts (mainly coming 

from two previous European projects ECOLEAD and ATHENA) have been 
analysed. 

o Not only previous knowledge, projects and frameworks have been taken into 
account but also end-users vision and needs through online-questionnaires. 

• Design and Development. The next natural step within the development of the model is the 
definition of the preliminary structure of the model and the corresponding building blocks: 
Domains, Maturity Levels and Process Areas. 

• Application into End-Users. In order to follow an iterative approach for developing the 
ECMM, this phase includes the application and validation of this first version of the maturity 
model into real use-cases. These piloting activities will allow updating and improving the 
ECMM based on the input received in the assessments following an iterative approach. 
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5.4.5 ECMM Application into End Users 
ECMM Application into End Users includes three phases that are described more in detail in the 
following sub-sections: First assessment, Improvement implementations and Re-assessment. 

5.4.5.1 First Assessment 
The goal of this phase is to analyse the practices of the collaborative network and provide 
improvement recommendations that help the network to improve its maturity regarding 
collaboration and interoperability. 
This phase starts with collecting information about assessment scope and context making use of 
a context questionnaire (in order to identify the companies of the collaborative network that will 
be evaluated, the Process Areas, the people to be interviewed, etc.). 
Assessments can be carried out in different ways, mainly on-site and remote (on–line). If 
assessments are remote they make use of web-based questionnaires containing both open and 
close questions. The Web-based questionnaires have been implemented with an Open Source 
tool called Lime Survey.16 
The collected data is analysed by means of an evaluation tool that provides some graphics for 
representing the Process Areas scores. 
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Figure 84 - ECMM Results: Comparison between the three companies 

 
The graphic represents an example of the evaluation of a Process Area depending on the 
fulfilment of each of the specific goals of the Process Area.  In the first company 
recommendations are provided for all three goals (SG1, SG2 and SG3), in the second company 
for two goals (SG2 and SG3) and in the third company are related to SG1 and SG2 goals. 
                                                
16 www.limesurvey.org  
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The following marks are used for representing Process Areas Scores: 
• Red: The purpose of the practice is judged as absent or poorly tackled in the set of 

established practices. Deficiencies or problems have been identified and these issues will 
prevent the performance of the goal in case the deployment might be done in this way along 
the network. 

• Yellow: The purpose of the practice is judge as correctly tackled in the set of established 
practices along the organisation but it has not been clarified the possible establishment in the 
enterprise network. Deficiencies or problems have been identified and these issues could 
prevent the performance of the goal in case the deployment might be done in this way along 
the enterprise network.  

• Green: The purpose of the practice is judge as correctly tackled in the set of established 
practices so it would allow the performance of the goal in case the deployment might be done 
in this way along the enterprise network 

• Not yet: The practice has not still performed because the collaborative project has not 
reached the appropriate point in the life cycle. 

• Empty: It has not been established a mark because the evaluation has not collected 
information. 

To close this phase the assessment reports are presented to the companies. They include both the 
improvement recommendations and the Process Areas scores. 

5.4.5.2 Improvement implementations 
The main goal of this phase is the implementation of the new practices for collaboration and 
interoperability in the collaborative network making use of COIN services . This phase includes: 
• Design, test, communication, training and dissemination of new practices in the collaborative 

projects. 
• Remote support (via email, phone teleconference, etc.) of the implementation of new 

practices for collaboration and interoperability. 
In some cases improvement recommendations are supported by COIN services. In order to 
support the implementation of improvements a mapping between the COIN services and the 
ECMM Process Areas has been developed. An extract of this mapping is represented in the table. 
It is based on the final specifications of the COIN services. 
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Table 13 - Mapping COIN Collaboration Services – ECMM (extract) 

COIN WP4.1 Baseline EC Services ECMM Process Area 

Service for Maintaining Competencies 

Ensure all the information related to membership 
applicants of the cluster is appropriately 
registered, storing their competences into a 
database, supporting the publication and sharing 
of information between cluster members.  

Training and Competency Development 

Develop the skills and knowledge of people in a 
collaborative way so they can perform their roles in 
the network effectively and efficiently. 

Service for Matching Competencies with 
Business Opportunity 

These services support the VO formation phase, 
with the characterization of the Collaboration 
Opportunity, search for possible partners and 
identification of the most suitable ones based on 
their competences.  

Collaboration Agreement 

Set up the terms in which the collaboration takes 
place as well as the management of the collaboration 
activities throughout the whole life of the 
collaborative enterprise.  

IPR 

Protect the works the members of the collaborative 
enterprise create and exploit. 

Service for Tracking VO Members Progress 

These services support the VO management and 
operation by providing a catalogue of pre-defined 
indicators, estimating partner satisfaction, aiding 
collaborative design or supporting human 
interaction in the planning and scheduling  

VO management & Operation. ICT support for 
project management, human interaction, product 
development, and production planning 

Measurements and Analysis 

Develop and sustain a measurement infrastructure 
that is used to support business management 
information needs in order to help making decisions 
that affect collaborative business outcomes.  

Interoperability and Collaboration Technologies 

Establish tools, techniques and methods for 
interoperability and collaboration 

Service for Maintaining Knowledge and 
Training 

Maintain knowledge and training and fulfil an 
inheritance function.  

Training and Competency Development 

Develop the skills and knowledge of people in a 
collaborative way so they can perform their roles in 
the network effectively and efficiently. 

 
For example the following recommendation has been provided for the “Collaborative Business 
Process” Process Area:  
“Recommendation. Model collaborative business processes following a standard format and 
modelling notation. Model the exchange of information linking the internal processes among the 
members of the network. The model of the collaborative business processes should cover: Work 
processes, Management processes and Support processes”. 
This recommendation is linked to the COIN Service: “PnP Collaborative Production Planning 
Portal (C3P)” that allows model the business process using a formal notation language. 
Regarding the link between COIN services and ECMM Process Areas, different cases have been 
found: 
• The link is very clear, i.e. “Service for maintaining knowledge and training” and “Training 

and Competency Development” Process Area. 
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• Different granularity. ECMM Process Areas have a broader scope and COIN Services 
provide concrete solutions to specific Collaboration and Interoperability problems.  
Sometimes 1 COIN service = 1 Specific Practice. For example “Service for matching 
competencies with Business opportunity” links to the practice “SP 1.2 Select Collaborators” 
of “Collaboration Agreement” Process Area. 

• The link is very “light” or requires some kind of interpretation. For example “Service for 
Maintaining Competencies” links to “Training and Competency Development” Process 
Area. In the service the term “competencies” refers to the information of the companies in 
the cluster. By the contrary in the Process Are the term “competency” applies to knowledge 
of people. It can indicate that Process Areas should be refined in order to better cover the 
COIN services approach and/or that new COIN services should be developed to better cover 
the Process Area. 

5.4.5.3 Re-assessment 
The goal is to measure the practices of the collaborative network for a second time in order to 
check if the implementation of the improvement practices has achieved the expected results. 
The (self)-assessment will make use of the online web-based questionnaires previously 
developed or if the option selected is on-site assessments, the evaluator team will carry out the 
reassessments by attending the customer’s premises. 
The final assessment results and lessons learned will be reported, including wherever possible a 
comparison between the previous situation and the current one. 
Finally this phase aims to update and improve the ECMM with the input received making use of 
a feedback questionnaire. 

5.4.6 Conclusions 
This chapter has presented the research, basis and structure of the Enterprise Collaboration 
Maturity Model (ECMM) developed in the context of the COIN IP project during last years. The 
maturity model showed in this chapter is based on other excellence frameworks and models that 
are standardized in today’s industry. 
The work carried out has allowed us to establish the initial content, structure as well as a stable 
definition of specific goals and practices of each of the identified process areas. Simultaneously, 
the assessment method has been defined, as well as the initial set of questions needed to be asked 
during these assessments. 
Final work includes the validation of the model in enterprises belonging to a CNO, a supply 
chain or a virtual business ecosystem. As the validation of the complete ECMM is not viable, 
pilots have focused on a predefined set of process areas that the enterprises select as critical for 
their business. These piloting activities allow us to update and improve our model based on the 
input received in the assessments following an iterative approach. 
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Conclusions - The heritage of the COIN Integrated Project: how to move forward 
in the Future Internet Enterprise Systems domain 

Besides being a mere “deliverable” in the fourth year of project, the COIN Book was thought not 
only as a dissemination tool in the FI research community 17 or a simple collection of unrelated 
scientific papers, but it was also meant as a knowledge tool to understand the state of play of 
research in the EI/EC domain, to identify on-going parallel domains relevant to the “Future 
Internet Services for Enterprises” topic, to sketch possible future research streams originated by 
it in the FInES domain and finally to indicate the roadmap towards a sustainable exploitation of 
EI/EC services in networked enterprises.  
This book is meant to pave the way for future research and implementation activities in the 
Future Internet Enterprise Systems (FInES 18) domain and brings together all the views of the 
different stakeholders. 
As a matter of fact, the COIN project contributes significantly to the progress of both scientific 
research in the area and also to identify business and market elements which we all need to 
address if we want to be competitive in such a dynamic context. 
All the views of the different stakeholders were represented, from the IT industry to academia, 
from the final users (industry, mainly SMEs) to policy makers interested in supporting and 
facilitating the adoption of the developed applications and services infrastructure. 
After four years of challenging and exciting work, it is always difficult to summarise the main 
outcomes and lessons learnt, given the wealth of results produced and the number of issues 
effectively tackled.  
However, we may well say that the main effort in COIN was to produce an integrated value 
proposition for EI/EC services, in which the excellence of the achievements in the IT service 
concepts was always coupled with a deep and careful analysis of the business models to be 
adopted, in the interest and for the benefits of potential users. 
Just to mention the most important impact of COIN in the scientific and business domain, we 
could cite: from the technical viewpoint: 

a. EI/EC services commoditization to be extracted & separated from state-of-the-art 
Enterprise Applications in order to constitute a Service Utility (ISU) available to all the 
Enterprises. This COIN heritage outcome complements the servification of ESA (e.g. 
under the Cloud Computing SaaS paradigm) by adding another enterprise-oriented layer 
between the baseline FI services like storage, computation, communication and the 
application layer of CRM, SCM, ERP value added services. 

b. Interoperability Service Utility as an essential component of the European Future 
Internet service infrastructure currently under development in the RTD Framework 
Programme 7. This COIN heritage outcome anticipates the notion of a FI Core Platform 
providing applications with basic, universal, available-to-all services, in this case EI/EC 
services. The Core Platform Generic Enablers could be complemented by enterprise-
specific EI/EC commodities to fill the interoperability gaps during enterprise 
collaboration processes. The ISU is the delivery platform for such services, 
encompassing not just the usual fundamental semantically enabled service life cycle 
management functions (search, discovery, compose, orchestrate, execute, monitor, 
govern), but also advanced facilities for scalable federations of nodes, secure and trusted 
cross-company collaboration, intelligent and adaptive reasoning and SLAs negotiation. 

                                                
17 The COIN Final Conference is in fact co-located with the FIS2011 conference, Future Internet Symposium 
18 http://www.fines-cluster.eu  
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c. FInES Arch, a new reference architecture for next generation Enterprise Applications, 
integrating Public and Private Clouds & specific methods & tools for Business 
Innovation Management. This COIN outcome anticipates the FINESArch task force of 
the FINES cluster by depicting a new FI-oriented architecture for next generation 
Enterprise Systems. This view projects the Enterprise Systems from the company 
dimension to the cloud dimension, passing through the enterprise networks and business 
ecosystems collaboration forms. 

d. Open-Trusted Platform Federation, as the implementation paradigm for evolutionary 
and scalable distributed architectures of Global Service Delivery Platforms. This COIN 
outcome provides a solution both to a planned and to an emergent growth of the service 
delivery nodes as well as an architecture for goals intelligent decomposition & service 
composition, and for SLAs definition and monitoring based on non-functional properties. 
In the planned scenario (like in Cloud Computing) , performance and scalability of the 
solution call for an autonomous optimisation of the necessary number of  nodes, of the 
assignment of nodes to services and of the possible replication of service instances in 
different distributed nodes. In the emergent scenario (like in the Service Web), new nodes 
will be added to the federation in order to encompass new domains, industrial sectors or 
technological solution (e.g. the interoperability service platform of the automotive Odette 
standard, the collaboration service platform of IBM). 

from the business viewpoint: 
e. SaaS-U Business Models as the original and innovative blending of Utility models with 

Software as a Service models, prototyped in energy, healthcare and ICT enterprise 
systems. The applicability of blended SaaS-U business models outside the COIN 
application domain shows the generality and validity of our speculations in the domain 
of utility-based value propositions and business models. 

f. Original Public-Private-Partnership Models for an earlier and pragmatic provision and 
diffusion of Public Utility services in the industrial ecosystem by local/central Public 
Authorities. COIN foresees an important role of Public Authorities in the adoption and 
take up of interoperability solutions and standards by SMEs. The legislative and 
normative field could in fact stimulate or slow down the appearance of utility services in 
the open internet; as an example the Action 25 of the DAE foresee that IT company 
should by law license the interoperability information they own. 

g. New Business Values promoted and disseminated in the business arena beyond the mere 
economical ones: e.g. Social Solidarity, Eco-Sustainable Manufacturing, e-Participation. 
It is widely recognized that the presence of  fundamental services given as a public good 
could stimulate development and entrepreneurship. In some particular cases, the Public 
Authority could also stimulate investments in open platforms of utility services or even 
become a provider of them; as an example a Regional Development Agency in a 
disadvantaged area could decide for social, inclusion, equal opportunity motivations to 
invest in the development of an ICT infrastructure (e.g. connectivity, open platforms and 
basic services) and to provide the enterprises of this region with EI/EC services for free 
or by a political price. 

h. Service Innovation, as one of the most promising strategic asset not just for tertiary 
sector but mostly for Agriculture and Manufacturing Industry. Service Science, 
Everything as a Service and Value co-Creation with customers founding it. The COIN 
project addressed service innovation for IT industry in the FI era: assuming some 
services (EI/EC in particular) to be available in the open Internet for free (or almost 
free), IT industry is required to renovate architectures, functions and support to 
innovation of its solutions: as often happens in industrial contexts, the commoditization 
of some functions obliges stakeholders to innovate in order to stay competitive on the 
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market. Next move is to consider service innovation in other sectors: the MSEE FOF 
project (Manufacturing SErvice Ecosystem) is aiming at Virtual Factories, while also in 
the primary sector the service orientation could be very very beneficial. 

 
Furthermore, the COIN project was a cornerstone for some outstanding work developed 
within the FInES cluster and with its approach it was in a position to contribute to the 
development of research roadmap for future research in the domain. 
Also through this book, the COIN project has significantly contributed to the definition of the 
landscape of the Enterprise Interoperability / Enterprise Collaboration domain and to the 
identification of all the involved stakeholders and the various players active along the value 
chain.  
Finally, we can proudly say that the COIN project provided a significant step forward to 
achieve more accessible IT service platform for all and to stimulate a wave of future internet-
based services using innovative internet technologies. 
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