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All services are not business, but all businesses are 
about service

Service, the magic word, is suddenly everywhere. Tran-
sition from manufacturing economy to service econo-
my and from goods-oriented hardware suppliers to serv-
ice providers is ongoing and gaining momentum. This 
change does not touch only the industry but the society 
as a whole, infl uencing the everyday life of us all. Serv-
ice, rather than goods, is the basis of economic and so-
cial exchange; service is exchanged for service. Essential 
concepts of service based business are: [1] understanding 
of customer value creation so that you know how to sup-
port it; [2] effi cient service processes that utilise service 
provider and customer competencies; [3] value capture 
and benefi t sharing.

Demand for service R&D during the last years has been 
on a growth curve, and signals indicate it to continue. For 
emphasising the increasing relevance of service research 
VTT has taken concrete steps. We have included service 
and technology business along with its drivers into our 
Technology and Innovation strategy for the years 2010 

– 2014. We have included service science in the strategy 
as well. An even more visible step was the change of the 
name of our strategic research steering groups from Tech-
nology in the Community to Services and the Built Envi-

VTT Technical Research Centre of Finland is a multi technology contract research organization under the 
auspices of the Ministry of Employment and Economy. VTT’s mission is to provide research and innovation 
service to enhance the integration competitiveness of companies, society and other customers thereby cre-
ating prerequisites for growth, employment and wellbeing.

The main drivers behind all research at VTT are: a) rapid information and communication technology as an 
enabler of new products and business models; and b) the global need to reach sustainable development of 
the society. In addition, research is gradually changing from purely technology oriented R&D to more busi-
ness-oriented and it covers also services and business processes. 

Over the past couple of years, VTT’s interests have extended to technology-based business and innovation 
research. Many research groups and teams at VTT have carried out relevant research - often without explic-
itly calling their work as service research. One of the target areas has been business cases with new com-
mercial service innovations. Taking this path, VTT aimed to increase its front-running role, particularly as a 
developer of service enabling technologies and service business models.

ronment. Last but not least comes the well-received SSB 
network. Service Science and Business Network was set 
up in the spring of 2009, the initiative that was coming 
from our researchers.

In large research organizations there is a challenge how 
to combine research knowledge across the disciplines 
when studying and developing services both in the in-
dustry and public organizations. Driving success factors 
in this process were the following: fi rst, it received sup-

Group work during the SSB network process.

INTRODUCTION
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port from the committed goals of VTT. Second, it ben-
efi ted researchers’ own work at hands. And third, it fa-
cilitated discussions with distinguished experts outside 
VTT. Today this network links over 30 people from 12 
competence centres at VTT, is a cross- disciplinary ap-
proach for innovating and developing services and has 
increased internal awareness and confi dence regarding 
the contents and topics of the work. Also new R&D initi-
atives have emerged.

SSB network is for integrating knowledge and sharing in-
formation, for systematic development of competences in 
service research, and for commercialising and productis-
ing of our knowhow. Our R&D work is leaning on some 
central competence strongholds: 1) service business de-
velopment, 2) service innovations and organisations, 2) 
service process system dynamic modelling, 4) benefi ts 
and value analysis of information services, 5) technol-
ogy and human-centred design approach and 5) knowl-
edge of application domains with performance and oper-
ational requirements. To respond to the demands of serv-
ice science and business R&D, this outlook in your hand 
must be seen as an inter-disciplinary activity which at-
tempts to unite various areas based on cross–disciplinary 
collaboration. Signifi cance of services and related R&D 
as a part of technological and societal structural change 
is increasing, and increasing constantly.

RESEARCH SUPPORTING THE SERVICE SCIENCE 
AND SERVICE BUSINESS
Traditionally, VTT’s main focus has been on the develop-
ment and application of technology. But recently, tech-
nology based business and innovation research has come 
along. Many research groups and teams at VTT have car-
ried out service-relevant research – often without explic-
itly calling their work as service research. Service re-
search activities started with focus on telematic servic-
es for transport and logistics as well as evaluation of me-
teorological information services. Since then, VTT has 
invested in developing competencies in service research 
where one of the target areas has been business cases 
with new commercial service innovations. 

However, to change the mindset from technology -orient-
ed R&D to service business -oriented is not easily done 
and will take its time. This can be seen from the classifi -
cation of our projects, where distinction is made between 
technology and customer –oriented projects, or between 

conceptual development projects and product/applica-
tion development projects [see Figures a) and b) below, 
where the projects appear in abbreviations]. The tech-
nology driven projects in the left upper corner in Figure 
a) are mainly VTT initiated, whereas the customer driv-
en ones in the low right corner are co-initiated with cus-
tomers and are thus more business driven. On the time 
scale, the upper left corner ones are initiated and done 
earlier than those on the low right corner, thus the R&D 
service projects have moved from high technology / VTT 
driven projects towards high business or customer driv-
en projects where the role of technology is lower. Classi-
fi cation on the conceptual development - product appli-
cation oriented bases is given in Figure b). This classifi -
cation describes the “mindset shift” and the today’s ten-
dency, too.

Currently (i.e. 2009) the annual volume of service re-
search is about 25 person years, and in fi nancial terms 
roughly 3 million € - and the fi gures are growing. In ad-
dition to this comes the direct contract work for indus-
try and public sector, accounting about for same amount. 
Today’s service R&D activities are diversifying from 1) 
industrial applications to 2) User-Driven Service Devel-
opment, 3) Business Models and Business Operations, 4) 
Innovation Management, 5) Evaluation and Assessment, 
and 6) Networks and Systems Engineering for Services.

b)
Classifi cation of Service R&D projects.

a)
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INDUSTRIAL APPLICATIONS
In recent years, industrial companies have increasingly 
been aimed at extending their service business and in-
creasing the share of their services regarding their total 
turnover. In the context of machine manufacturing in-
dustry this has meant enlarging business from producing 
products to cover also services that support these prod-
ucts - even beyond the traditional spares and wears dur-
ing the product’s life-cycle [1]. Recently customer cen-
tric models, like service dominant business logic has 
gained visibility. One of the driving motives has been 
the attempt to both stabilise and increase cash fl ows that 
tend to be volatile when deliveries to the customers are 
project-natured. This type of extension of business to 
cover the entire life span of the delivered asset was on 
a global scale started already in the 1990s. Those fi rms 
that succeeded in this effort, most likely signifi cantly in-
creased their shareholder value in the end.

One of the important events, when the importance of 
services for the production companies in the Finnish 
technology industry was realised, was in 2004 when an 
open innovation forum that facilitated innovative new 
service concepts and business was started. The forum 
networks companies, researchers and consultants. With 
respect to the industrial maintenance, there is an evident 
transition from pure in-house maintenance organisation 
models towards deep partnerships with service provid-
ers. In maintenance mobility is typical for fi eld mainte-
nance personnel requiring also the development of tools 
and methods supporting ubiquitous information, e.g. the 
use an augmented data access for fi eld operation, mainte-
nance and also for learning. In the near future, there will 
be many more embedded devices than there are mobile 
phones. Connecting these devices to the Internet, novel 
kinds of ubiquitous services will be enabled. The same 
applies to machines, actuators and sensors, the prospects 
for innovative services are multiplied.

An emerging application area is the construction and 
property management including renovations and repair. 
In fact there are similarities between the technology in-
dustry and that of construction and properties manage-
ment. Both are keen in the exploitation of product life-
cycle information in the maintenance. Research and de-
velopment is breaking path towards more systematic ap-
proach in the context of asset life cycle services. These 
life cycle services can contribute to the customer value 
but they face challenges to produce the services effi cient-
ly. In pipe repair of housing companies the emphasises is 
on delivering total service models. Cooperation between 

planning and production is necessary to achieve the ex-
pectations of the co-operatives (housing company) and 
their residents. The perspectives of planning, new prod-
uct solutions and the repair process are necessary for the 
development of new repair concepts. From the custom-
ers’ point of view, it is urgent to signifi cantly speed up 
the pipe repairs.

The following papers will describe services related to 
fl eet asset management, nomadic use of plant model 
(nose) project, service product modelling as an approach 
for service industrialization in the construction sector, 
serviceable and adaptable building environments – a 
strategic perspective, facility management services col-
laborated with mobile it, ubiquitous machine-to-machine 
service networks, new services for pipe repairs, and the 
BestServ forum, an open innovation forum that facili-
tates innovative new service concepts and business.

USER-DRIVEN SERVICE DEVELOPMENT
User-driven service development focuses on exploiting 
users’ experience in designing and experimenting serv-
ices during the development process. In the future users 
demand to be involved in designing and experimenting 
services. For consumers the Internet has opened access 
to global commerce. However, e-shopping from home re-
quires computer equipment, connection to the Internet, 
and usually skills or at least courage to use a variety 
of online shopping tools. There is a need to develop so-
lutions that will both enhance and simplify consumer’s 
shopping experience by unleashing modern mobile de-
vices’ capabilities into intelligent shopping assistants. 

As said earlier, there is a shift from product type busi-
ness models towards service type business models. At the 
same time, as industrial companies are extending their 
offering from product mode to service mode, they are 
also changing the way they do B2B procurement. The 
new service paradigm is changing the logic of buying. 
There is not enough knowledge about the criteria and 
there are no conventions related to procurement of new 
strategic services to support business processes. There is 
not enough understanding of the ways how to develop 
customership and partnership in this paradigm of serv-
ice science and business. 

Also in health care there is a need to better understand 
the business potential on one hand and good public serv-
ice on the other. Therefore, a stakeholder analysis is re-
quired in order to understand the roles of different stake-
holders in preventive health management solutions. In 
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occupational health care the customers are both the in-
dividual employees and the employers themselves, who 
participate in the “value co-creation” - the whole process 
seen as a joint effort between employee, employer, health 
service provider and other stakeholders.

Papers under this topic will describe services related to 
development of deeper customer understanding in stra-
tegic services, a location- and context- aware service for 
assisting consumers during their shopping time, NFC 
(Near Field Communication) enabled services, service 
technologies – concepts and user experiences, and stake-
holder analysis for personal health services in occupa-
tional healthcare. 

BUSINESS MODELS AND BUSINESS OPERATIONS
Services – as an “industry” – has become the engine of 
global business. Especially on western markets services 
have become the key asset to gain competitive advantage. 
Service business also provides a complimentary way to 
increase the value to customer in addition to the more 
traditional technological development of the products. 
The technological development is a must, but costly and 
rapidly copied by competitors. When manufacturing in-
dustry has substantially moved into the low-cost-high-
growth market countries, service centric business models 
have enabled creating and maintaining successful busi-
ness operations in matured markets. But, these business 
models are increasingly adopted on developing markets, 
requiring an even more thorough understanding of the 
complex challenges and potential of service centric busi-
ness models. Moreover, business development through 
merger and acquisition has shaped industries and organ-
isations for decades, but never has it been witnessed in 
such magnitude and volume as during the past decade. 
This trend calls for new practical methods and tools for 
corporate managers, who must take care of the process of 
recognising opportunities emerging from the technolo-
gy, the novel service concepts and market developments. 
And utilise these opportunities while maintaining busi-
ness continuity.

Communities have technical networks like transport 
networks and nodes, water and sewage networks, heat-
ing, electricity and energy, and telecommunications. On 
public sector the lack of public capital to fi nance and 
maintain technical networks has resulted in new ap-
proaches to organise, govern and fi nance the networks. 
Different project fi nance and PPP (public-private-part-
nerships) models have been deployed by municipalities 
and the government. Research is needed to investigate 

the pros and cons of different ownership and govern-
ance (O&G) models as well as fi nance options of tech-
nical networks.

Cloud computing related technologies are expected to 
penetrate within 2-5 years to the mainstream adoption 
by incorporating recent technology trends like Software 
as a Service (SaaS). As a special case of SaaS develop-
ment, the Mobile SaaS has emerged. In this model of soft-
ware deployment the application is hosted as a Service 
outside of the customer’s site and delivered to customers 
across the Internet typically through a browser instead of 
the traditional client-server approach. Today, more soft-
ware companies are putting their Web-based business 
applications (SaaS applications) on a widening number of 
mobile devices, and it is stated that SaaS will most like-
ly be the way to making enterprise mobility a business 
commodity.

Topics in this part cover challenges and business poten-
tial of the service centric business models, governance, 
ownership and operation of communities’ technical net-
works, how to manage the merge and acquisition process 
and how to deploy mobile software as a service. Research 
underway is in open SaaS for fi nding effective methods 
by using open source software and software-as-a-service 

–models, and for developing business and deployment so-
lutions for location based travel and transport ICT serv-
ices aimed at improving safety and reducing environ-
mental impacts. 

INNOVATION MANAGEMENT
The term innovation refers to a new way of doing some-
thing. But it also may refer to incremental and emergent 
or radical and revolutionary changes in thinking, prod-
ucts, processes, or organizations. A short defi nition of in-
novation is “transforming knowledge into benefi t”. This 
defi nition puts forth the big challenge for VTT and all 
the rest research and technology institutes. There is still 
a wide gap between the outcomes of research projects and 
their commercial business applications and not-for-prof-
it utilisation. The issue for us at VTT is how to combine 
research knowledge across disciplines – especially when 
studying and developing services in industry and public 
organizations.

Innovation capability is considered also as organisation’s 
ability to come up, consistently, with novel service busi-
ness ideas, and sequentially, develop such ideas toward 
utilisation to deliver short and long term profi ts and ben-
efi ts to the organisation. The mind set concerning in-
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novation activity by companies has broadened in scope. 
Now we are considering issues such as organisational re-
newal, knowledge inputs, new service concepts, and the 
roles of users and demand in stimulating innovation. One 
method of managing innovations is forecasting - trying 
to foresee the future and recognize trends of signifi cance. 
The word is roadmapping. Focus in a roadmap survey can 
be on drivers, markets, challenges and use of R&D serv-
ices in different lines of business.

The papers in this section describe a mobile enterprise 
factory for developing tools and guidance with support-
ing material and catalysing mobile enterprise solutions, 
design concepts, defi ne the priorities and fi nally to plan 
and implement the chosen service solutions. One paper is 
about the availability of high quality health care serv-
ices at reasonable cost in the future, which is a tremen-
dous challenge in the ageing Western societies. Clearly, 
renewing the intertwined system of health care services 
and technologies is needed. The paper dealing with serv-
ice innovation capabilities considers organisation’s abil-
ity to come up, consistently, with novel service business 
ideas, and sequentially, develop such ideas toward com-
mercial utilisation to deliver short and long term prof-
its to the organisation. Patterns of innovation and non-
technological renewal across sectors is also dealt with in 
one presentation for broadening it into newly emerging 
directions and dimensions such as organisational renew-
al, knowledge inputs, new service concepts, and the roles 
of users and demand in stimulating innovation. Anoth-
er paper presents a new kind of workshop process aiming 
at co-creation in a research network for combining re-
search knowledge across disciplines. Finally a roadmap 
survey on service science and business is described fo-
cusing on drivers, markets, challenges and use of R&D 
services in different lines of business for recognizing sig-
nifi cant trends and service opportunities.

EVALUATION AND ASSESSMENT
Evaluation and assessment can produce useful infor-
mation for the development of new and more advanced 
services and to facilitate the launch of services needed 
by end-users and services benefi cial to the whole soci-
ety. The impact of information on societies’ and fi rms’ 
functions and decisions with economic dimensions has 
been recognised to have a wide scope. Services must be 
fi rst seen to have potential positive impacts on the socie-
ties’ functions, and only after that will the services be re-
garded for what they are, in fact, worth. Usually impact 
mechanisms are a combination of empirical experience 
and logical deduction.

Another type of example is the value of corporate securi-
ty services. It is challenging to understand, describe and 
demonstrate such value for the client. The whole value 
creation processes needs to be clarifi ed for the customers.  
Further, in the evaluation of industrial service culture 
and capability, there are several identifi ed organisational 
challenges related to manufacturing traditions, different 
operational functions and managerial processes. Particu-
larly the industry lacks concepts and methods in order to 
create personal and shared understanding.  

In this review some of these evaluation challenges are 
considered. First the impacts of meteorological informa-
tion services are analysed where the services of Finnish 
Meteorological Institute represent an empirical case. Re-
search underway introduces cases dealing with value of 
security, service culture and lastly, an interesting case, 
ICT services in schools.

NETWORKS AND SYSTEMS ENGINEERING FOR 
SERVICES
Collaboration between organisations to access and share 
information and knowledge is a key to success. Enter-
prise collaboration and interoperability services will be-
come an invisible, pervasive and self-adaptive knowl-
edge and business utility between networked enterpris-
es from any industrial sector and domain. To be innova-
tive enterprises of different domains will need to be able 
to effi ciently combine knowledge on a broad scale. Serv-
ice is a process typically involving several partners – a 
network. Therefore service systems are complex due to 
the interaction of technical, economical and social fac-
tors characterised by each actor in the network. People’s 
understanding of complex systems is limited; the conse-
quences of different decisions and policies are diffi cult to 
foresee. Service processes are not as well understood as 
conventional production systems. Hence there is a def-
inite need of systems engineering approach, a need for 
tools to model, simulate, and optimise different service 
concepts and processes. Methods to understand and con-
vey the value generation in the network, especially the 
ultimate added value for customers, is the key factor in 
the production and selling of services.

In the coming years we will see low cost networked con-
sumer electronics (CE) devices dominating the living 
room. ICT plays an increasingly important role in provid-
ing relevant information in an interesting way to spec-
ifi ed target groups. Various applications will be offered. 
As an example mobility and digital home entertainment 
appliances have generated the desire to play not only in 
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front of a home PC, but everywhere inside the house and 
also on the go. For pervasive gaming in various environ-
ments like at home, hotels, or internet cafes, it is benefi -
cial to run games also on mobile devices and modest per-
formance CE devices. Games are executed in one or more 
servers and the game display and audio is captured and 
streamed to the end device, where the stream is rendered 
and the game is actually played.

In this section new approaches for social and collabora-
tive internet based project management based on soft-
ware services, distributed 3D gaming system and service 
process system dynamic modelling is described. Devel-
opment of municipal well-being services towards a mul-
tiple supplier model research is underway. 

THIS PUBLICATION
This review compiles a representative sample of our re-
cent and ongoing service research. The topics cov-
er the whole service and value chain and a wide spec-
trum of various types of businesses, from service pro-
viders to value-adding offerings of “hardware” provid-
ers. It is clearly seen that the content is diversifying from 
industrial applications to user-driven service develop-
ment, business models and business operations, innova-
tion management, evaluation and assessment and net-
works and systems engineering for services. The papers 
are grouped accordingly.

We thank all the contributors for their distinguished 
achievements in the fi eld of service science. I trust that 
this collection, reviewing some of the results of VTT’s 
service R&D activities, will be of interest to a wide vari-
ety of readers, whether they are business or civil service 
managers, experts in technology or service development, 
or researchers like us.

October 2009

Pentti Vähä
Research Professor, D.Sc. (Tech.) 
Research Coordinator of Service Science and Business 

Matti Kokkala
Prof, Vice President
Strategic research
Services and the Built Environment
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In recent years, industrial companies, including 
traditional manufacturing fi rms, have increasing-
ly aimed to expand their service business and raise 
the share of total turnover accounted for by servic-
es. Thus, the importance of services for production 
companies is increasing. Our research project ‘Fleet 
Asset Management’ aims at the integration of im-
portant aspects in industrial service business devel-
opment with a special interest in the exploitation of 
product lifecycle information in maintenance serv-
ice development.

INTRODUCTION
As companies increasingly focus on their core busi-
ness, they are showing greater interest in the utilization 
of external services provided by product manufactur-
ers and service companies. With respect to the mainte-
nance business, there is an evident transition from pure 
in-house maintenance organization models towards deep 
partnerships with complex company networks. The spe-
cifi c focus of our research is on supporting product man-
ufacturers in their efforts to harness their potential in 
customer-centric service development.

Typically, a service provider needs to identify and uti-
lize its success factors in business globally and be able 
to build a trusting and dynamic relationship with its 
customers. Furthermore, we hypothesize that a service 
provider needs to be able to exploit the benefi ts of asset 
fl eets (wide globally installed machinery base) in product 
lifecycle management and in information- and knowl-
edge-based new service concept development in order to 
succeed in the service business.

Figure 1 gives an overview of the aspects covered in our 
research.

METHODS
The objectives of the Fleet Asset Management project in-
clude developing and demonstrating methodology and 

Fleet Asset Management

TONI AHONEN
Research scientist

toni.ahonen@vtt.fi 

Tel. +358 20 722 3277

tools for improving new service development (NSD), in-
creasing exploitation of product lifecycle information in 
the development of industrial services and, in general, 
creating added value for the customer’s value chain.

The variety of studies carried out during the project have 
for the most part adopted qualitative methodologies, such 
as interviews, literature studies and analyses of indus-
trial cases.

RESULTS
Service provider’s success factors in NSD and 
management risks in collaborative business 
relationships
Studies [1] have revealed the multi-dimensionality of 
success factors in relation to all the stages of new service 
development (NSD). For instance, deep understanding of 
the customer’s production and business processes is em-
phasized especially in the ‘search stage’ of the NSD proc-
ess, whereas the ability to network and build trust is im-
portant in ‘all the stages’.

In service collaboration, both the customer organization 
and the manufacturer providing services face risks. From 
the customer’s perspective, risks related to purchasing or 
outsourcing the services play a crucial role, whereas a 
service company that started out as a product manufac-
turer should pay attention to the risks of expanding into 
the service business. Risks related to cooperation involve 
both parties.

Management of lifetime information and 
maintenance business scenarios
New capabilities for lifetime information management 
are required to enable the service provider to create added 
value by converting data into knowledge for use in pro-
viding better services. For effi cient utilization of infor-
mation in customer collaboration, a certain level of infor-
mation transparency and adjusted capabilities and mech-
anisms for information exchange are needed. Further-

MARKKU REUNANEN, Project manager

MARINKA LANNE

VILLE OJANEN (Lappeenranta University of 
Technology) 
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more, there is a need for greater understanding of open-
ness, building of mutual trust, and promotion of system-
atized feedback and interaction mechanisms. Complex 
company networks providing services should be support-
ed by dynamic operations models and modern tools for 
information management and communication.

DISCUSSION AND CONCLUSIONS
Maintenance service supply networks still lack methods, 
models and practical business scenarios that support the 
collaborative provision of maintenance services where a 
variety of services are integrated to maximize the val-
ue received by the customer. Challenges also exist in the 
development of a value proposition based on customer 
knowledge and the demonstration of the customer value. 
All these aspects are considered in our project.

EXPLOITATION POTENTIAL
Customer value can be demonstrated with the developed 
methods. Furthermore, they help formulate a basis for 
the value-based pricing of services and support the de-
velopment of new business models. A service provider or 
a network of providers can use the enhanced processes 
when identifying their success factors, managing their 
life cycle information, implementing their business mod-
els, and optimizing their products and services from the 
technical and economic point of view. 
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Outsourcing increases the need for mobile technology 
in industrial maintenance. Mobile users need intui-
tive mobile access to the heterogeneous plant infor-
mation systems. A new approach developed by VTT 
utilizes live video streaming and augmented reality.

INTRODUCTION 
The nomadic use of plant model (Nose) project conducts 
industrially driven applied research to study and ana-
lyse the methods and tools supporting ubiquitous infor-
mation access in an industrial environment. A toolset 
called Simantics Mobile is introduced. Primarily, it im-
plements augmented reality data access for mobile fi eld 
operation, maintenance and mobile learning. Personnel 
will be supplied with information in an optimal manner. 
That is, the ‘right’ information is provided at the ‘right’ 
time and in the ‘right’ place.

METHODS
Nose realizes the relationship matrix of ‘time’, ‘content’, 
and ‘location’. Augmented reality (AR) technology is 
exploited to enhance the input interface, enabling im-
mediate response at the ‘right time’. With AR, knowl-
edge of equipment appearances is promptly extracted 
from the factory environment. Equipment identifi cation 
is simplifi ed; methodologically, it is based on the pro-
jection and detection of visual markers that are physi-
cally fastened to the equipment and logically link the 
equipment to their contents. Ease of access to the ‘right 
content’ is promised. In doing so, the ontology-orientat-
ed approach systematically describes the technological 
and methodical knowledge of equipment and processes 
used in a specifi c plant. In addition, a geographically 
positioning confi guration serves as the spatial knowl-
edge base for maintaining the concept of the space and 
the relative locations of the equipment and personnel. 
Interaction is performed in accordance with local obser-
vations. Instead of waiting for an explicit user request, 
the system initiates a service once a user approaches the 
‘right location’. 

RESULTS 
Simantics Mobile tool, developed as part of the Nose 
project, provides an application integration platform for 
ubiquitous access to plant information. The tool com-
prises two modules. Firstly, in Mobile Studio, the con-
tents are coherently linked by means of ontology-based 
modelling. The augmented reality (AR) library of the 
Alvar toolkit © is imported, assigning meaningful and 
contextual information to a concrete object. Secondly, 
the Simantics Mobile module implements the front-end 
interface for mobile augmented reality, presenting the 
confi gured information to the personnel on a mobile de-
vice. The use case was carried out based on a practi-
cal test-run at Stora Enso Kvarnsveden, a paper mill 
in Sweden. The camera constantly augments and as-
sembles the real perspectives of personnel, continu-
ally observing the presence and absence of ambient 
markers. The system deduces input requests from the 
continuously augmented views of the user. Afterwards, 
the corresponding information is displayed on a mo-
bile screen.

DISCUSSION AND CONCLUSIONS
Nose takes into account that industrial information is 
extensively utilized during complex engineering tasks, 
such as installation, operation, maintenance and re-
pairs. In Nose, the information fl ows maintain suitabil-
ity for individualization and retain conformity with an 
engineering task assigned at a given point in time. The 
project makes an innovative contribution to corporate 
information management, envisioning interoperabili-
ty between mobile user interactions and special content 
creation that optimizes the information over different 
stages of the lifecycle under a common interfacing mod-
el. The Simantics Mobile tool provides a feature-rich in-
terfacing environment. Owing to mobile augmentation, 
interaction is intuitive and requires no skill set to op-
erate the software. A user can be easily trained to use 
the application and the new plug-in facilities, especially 
during a familiarization stage.

Plant Model Based Services for Nomadic Users
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EXPLOITATION POTENTIAL
A number of advantages can be realized by adopting 
Nose services and the Simantics Mobile tool. For ex-
ample, the individuals taking part in an enterprise are 
sometimes subcontractors from, for instance, a corpo-
rate training organization or maintenance consultan-
cy. Outsourced computer applications are usually oper-
ated independently. This limits the ability to share and 
exchange information inside and outside the enterprise. 
Simantics Mobile enables the seamless transfer of infor-
mation between the enterprise and outsourcers. In ad-
dition, the combination of an AR solution and mobile 
technology allows the personnel to independently and 
ubiquitously acquire the electronic materials of opera-
tional processes while walking around in a plant. This 
opens new possibilities for improving the manufactur-
ing performance of fi eld service technicians, leading to 
high-quality work. This makes it easy to reach busi-
ness objectives, potentially yielding long-term fi nancial 
benefi ts. Several types of companies are currently in-
terested in applying the technology, e.g. design system 
vendors, control system vendors, equipment providers, 
maintenance system vendors, and end-user organiza-
tions.
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Service industrialization requires systematic design, 
engineering and management of services. Service 
product models, together with service modulariza-
tion and confi guration, also called “serviguration” 
[1], can support this goal. This paper describes re-
search and development towards a more systematic 
approach in the context of building lifecycle services. 

INTRODUCTION 
The ongoing European integrated project “Industrialized, 
Integrated, Intelligent Construction (I3CON)” [2] supports 
greater sustainability in construction, and the provision 
of lifecycle performance and value to users with industri-
ally produced, integrated processes and intelligent build-
ing systems. Building lifecycle services can contribute 
to customer value, but effi cient service provision poses 
challenges. These services must be industrialized to real-
ize their value potential. This paper introduces the mod-
elling of service products as an approach for service in-
dustrialization.

APPROACH TO SERVICE PRODUCT MODELLING  
A service product model should include all the neces-
sary information to specify a service product. Fähnrich 
& Meiren [3] envisage the product models of services as 

“a description of the characteristics of the service: in par-
ticular, a defi nition is required about the service content 
and outcomes”. Modelling can be performed at different 
levels of generalization: as a meta-model or service on-
tology, as a reference model of a productized service (in-
cluding the different options) and as a model instantiat-
ed for a specifi c case.  

The main starting points for the development of building 
lifecycle service models in I3CON included [4]:
-  Product modelling procedures used for physical 

products. 
-  Collection of descriptions of industrial services, 

modules and service categories.
-  Utilizing existing service ontologies.

-  Defi nition of quality criteria for facility management 
services. 

The product modelling procedure used for physical prod-
ucts was adapted to service products. The main objects 
of a service element were identifi ed and described as 
a meta-model (Figure 1). The main features, like serv-
ice value, quality and productivity, were analysed.  The 
models were applied in a construction context, namely 
in facility management services, with a more detailed 
reference model in place for the consumption monitor-
ing service [4]. The model aims to present all the infor-
mation and options needed to specify the service for a 
specifi c case. 

SERVICE CONFIGURATION BASED ON PRODUCT 
MODELS
A service product model of a productized service can be 
used to confi gure a customer-specifi c service. The con-
fi guration can be supported with pre-defi ned service 
bundles (packages) created from service elements. 

For example, a typical large facility management service 
company offers different service bundles:
-   “Small-scale service package” includes the main 

maintenance services (formerly, janitorial work). 
-   “Medium-scale service package” also includes some 

repair services.
-   “Extended service package” includes facility man-

agement and maintenance services extended with 
cleaning, waste disposal and building management 
services.

Additionally, the company may offer individual value-
added services that are tailored for each customer and 
case, like reception services, transport services, cater-
ing services, care of greenery, etc. In addition to the se-
lection of the service elements/bundles, the properties 
of the service elements and/or the bundles must be de-
fi ned.

Service Product Modelling as an Approach for Service 
Industrialization in the Construction Sector
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CONCLUSIONS
Even though product modelling is a commonly used 
methodology for managing physical products, it is sel-
dom applied for intangible products, like services. Effi -
cient service production could also benefi t from the def-
inition and use of product models of services. Service 
product models can support the whole service lifecycle 
from service product development, through sales & mar-
keting and engineering & delivery to maintenance and 
management of the delivered/sold service base. 

Service product modelling and confi guration approach-
es can be used when developing service confi guration 
software, which is now under development in the I3CON 
project.
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Applications and solutions for monitoring of build-
ings are rarely standardized and even more rarely in-
tegrated as they are typically based on vendor-spe-
cifi city using “dumb” devices. This research takes a 
strategic perspective to explore what types of tech-
nologies can be developed and applied to support 
true smart and intelligent building environments 
that are not only remotely serviceable, but also con-
text-aware and seamlessly adaptable to the service 
needs of both building users and owners.

INTRODUCTION 
The Strat-CON project [1, 2] was a strategic roadmapping 
initiative to identify key research and implementation 
actions to transform the construction industry through 
improved awareness, use, and exploitation of information 
and communications technologies (ICTs). One of the main 
roadmaps developed by Strat-CON was on “intelligent con-
structions” whose vision was that “all objects within the 
home, the offi ce or potentially any building will communi-
cate and provide information ubiquitously, and will be able 
to ‘understand’ people circulating or living in the built en-
vironment so as to answer to their needs at any time”. A 
technology roadmap was developed to identify key inter-
related actions to be undertaken in the short, medium, and 
long term with respect to industrial impact. 

METHODS 
Within this research, a simple roadmapping template was 
used to identify the current state and the corresponding 
vision (to-be state). A set of key topics in the form of stra-
tegic actions were defi ned corresponding to short, medi-
um, and long-term take-up by the industry. These were 
supplemented with key business drivers, relevant busi-
ness scenarios, and foreseen industrial impacts. (For de-
tails on the methodology, see [3]).

RESULTS 
The main scientifi c results of the research were a technol-
ogy roadmap and a series of supporting implementation 
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actions for intelligent constructions. The different serv-
ice scenarios that would be realized are of importance to 
building users and owners. Some examples follow:
•  Sensors regularly monitor moisture content in walls. 

When there is extra moisture, water in the pipes in 
question is automatically switched off and a diag-
nostic report transmitted to maintenance services, 
which can then remotely inject adhesives to fi x any 
leaks in pipes.

•  All “systems” within the home are interconnected 
and can sense when a particular person exits or en-
ters a room and confi gure the room environment to 
his/her needs (ventilation, lighting, etc.).

•  Ambient assistance for the elderly whereby if some-
one falls and does not move for a while a message is 
sent to the relevant emergency services along with 
the temperature of the person.

•  Through smart sensors, energy consumption can be 
optimized. As an example, if it is known that there 
are people in one room, the temperature can auto-
matically be reduced in other rooms. The same can 
take place also on the basis of learnt usage patterns 
(inferred from usage habits) of building users.

•  Users can “control” their space through a single de-
vice (e.g. through a remote control on a TV, mobile 
phone, or through an Internet terminal). As all de-
vices communicate with each other, it is possible to 
also simulate (e.g. energy consumption) by exploring 
different usage scenarios and combinations of equip-
ment (e.g. what is the most effi cient time of day to 
use a washing machine and can a vacuum be used at 
the same time).

DISCUSSION AND CONCLUSIONS
The technology roadmap developed essentially covers 
three main stages of incremental evolution towards in-
telligent construction and home environments: integrat-
ed automation and control that would support connec-
tivity (electronic home); support for remote diagnostics 
and control that would support serviceability (interac-
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tive home); and fi nally, context-
aware seamless confi gurabili-
ty that would support adaptabili-
ty to given conditions (ubiquitous 
home). A building services plat-
form is connected via the Internet 
to a hub of relevant remote serv-
ices. These services in turn rely on 
factual as-designed, as-built, as-
maintained and as-renovated in-
formation from a live building in-
formation model of the building. 
Such a system supports next gen-
eration services for smart and in-
telligent buildings through actu-
alization of numerous user-cen-
tric services for comfort, use, 
monitoring, and maintenance of building environments.  

EXPLOITATION POTENTIAL
The results of this research primarily serve as an identi-
fi ed basis for further research, development, and take-up 
of solutions to support services for smart and intelligent 
buildings. User-centric scenarios offer insights into what 
building users and owners can expect from the solutions. 
Some of the fi ndings from this research are already un-
der further research and development in projects on in-
telligent constructions and energy effi ciency such as In-
tUBE (http://www.intube.eu/), I3CON (http://www.i3con.
org), and REEB (www.ict-reeb.eu).
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Industrial companies expect that services will have 
a growing signifi cance as a part of their business 
and a source of growth, and are taking steps to ex-
pand their service business [see e.g. 1, 2, 3, 4, 5, 
6, 7]. In a survey done by BestServ Forum in 2009 
[8] it was found out that two-thirds of the com-
panies that answered the survey thought that they 
would not fi re or lay off any of their service em-
ployees – and 25% out of this two-thirds consid-
ered hiring new people. Further, these companies 
stated that the relative importance of their service 
business had grown during the recession. The re-
spondents were 23 companies in the technology in-
dustry. These fi gures and fi ndings imply that the 
service business is an opportunity for steady, long-
term growth, and that it also diminishes the impact 
of economic fl uctuations.

INTRODUCTION
In 2003 VTT and the Federation of Finnish Technolo-
gy Industries conducted the BestServ Feasibility study, 
which showed that a number of companies in the tech-
nology industry considered industrial services as a po-
tential source for growth. It was also noted that the fi eld 
of industrial services is actually quite badly understood, 
there is no common framework to structure industrial 
services, and preparedness varies greatly between com-
panies. Most advanced companies have already entered 
this fi eld of business, but many companies are still pro-
viding favours instead of services – not to mention that 
they would be in the service business. Therefore, an open 
innovation forum that facilitates innovative new serv-
ice concepts and business was started in 2004. The fo-
rum networks companies, researchers and consultants 
that are engaged in business, development or research 

Open Innovation Forum in Increasing the Signifi cance 
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Figure 1. BestServ Forum’s activities during a typical half year. 
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in the area of industrial services. The forum is owned 
by the Federation of Finnish Technology Industries. VTT 
acts as a coordinator in a strategic partnership with the 
forum owner.

MATERIALS AND METHODS
The forum has three main working methods: [1] Fo-
rum meetings, which resemble seminars, and often in-
clude a mini workshop; [2] Roundtable meetings, which 
are chaired by a company member and focus on solving 
a concrete problem in a small group; and [3] Industrial 
Service Business Day, which is a full-bodied seminar day. 
The working methods are considered to promote BestServ 
Forum as an easy collaboration forum with a low entry 
threshold. These three working models are depicted in 
fi gure 1, which represents a typical spring half of a “Be-
stServ Forum year”.

[1] Forum meetings typically include presentations by 
industry experts and researchers. The generic fi ndings 
of previous roundtables are reported. Workshops are 
also integral parts of these forum days; the roundtable 
themes are selected and RT work started in these work-
shops. Forum meetings are open to all BestServ mem-
ber companies.

[2] Roundtables are chaired by an industry member and 
they focus on analysing or building tools for a selected 
theme. Typically 6-10 companies participate in each RT, 
and all the information that is discussed remains confi -
dential. The aim is that companies can share their solu-
tions and approaches quite freely to enable other com-
panies to learn from those who have already solved the 
problem. Of course, implementing a certain solution at 
another company will require a development project of 
its own – and that kind of development project requires 
dedicated resources well beyond the capacities of the 
RTs.

[3] Industrial Service Business Day is a seminar that is 
open to everyone who is willing to participate. For Best-
Serv Members, participation is free of charge.

RESULTS
The results of the BestServ Forum include:
•  Starting three research projects (involving altogeth-

er around 15 companies) 
o  BeSeL (Value Creation, Earning Logic and Busi-

ness Models in Service Innovations)
o  LCB (LifeCycle Business)
o  ServO (Management and Organizing Service 

Business)

•  Several service business development projects start-
ed among BestServ Forum companies.

•  Roundtables on 31 topics since 2005.
•  Internal reports for the Forum community.
•  Three generic reports are published (available: www.

bestserv.fi ). One of these reports contains the Best-
Serv Framework for industrial services. The frame-
work has been largely adopted by companies.  

•  Six Industrial Service Business Days (presentations 
available: www.bestserv.fi )

•  Intranet for community members with a lot of case 
material, presentations and a database of the RT re-
sults.

•  Internet site for distributing published material.

CONCLUSIONS
Through its concrete results, BestServ Forum has had a 
substantial impact on service business development in 
industry. While the Forum was on the cutting edge in 
driving service business research in 2005, it now seeks to 
renew its activities. Also, the prevailing working practic-
es are assessed critically and it seems most probable that 
the Forum will expand its scope by opening up towards 
universities and Fimecc’s Service Business theme. The 
roundtables aim to take their work to the next level by 
shifting from benchmarking orientation towards search-
ing also for new topics with a view to making a greater 
contribution as seeds to research.
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Mobility is a characteristic of Facility Management 
(FM) work and hence mobile phones and personal 
digital assistants (PDA) are heavily used for speech 
and text messaging (SMS) communications, where-
as the use of other mobile phone services has not be-
come an established part of operational processes, 
according to study [1]. However, the usage of mo-
bile phones for sending and receiving e-mails is in-
creasing. Today, RFID is one of the promising tech-
nologies that will change service deliveries and also 
generate new business for both FM and construction 
site applications.

INTRODUCTION
New mobile technology enablers such as location-based 
services, vastly improved web technologies and accel-
erated mobile telecommunications have ushered in new 
ways of working. This paper presents new facility serv-
ices that harness the possibilities of mobile systems in fa-
cility management as well as the benefi ts and obstacles 
of the utilization of said systems. Several potential appli-
cation areas for RFID technology have been identifi ed in 
the FM sectors, including component tracking, invento-
ry management and equipment monitoring [2]. In gener-

al, RFID utilization in construction and the FM industry 
is slight due to the fragmented market, which does not 
have a dominant actor to enforce ICT solutions [3]. How-
ever, FM is one of the fastest growing service sectors. It 
is obvious that cost-effective applications will be those 
that offer exploitable technology and services through-
out the whole service life of the building and not just dur-
ing construction. In this paper, RFID technology is brief-
ly reviewed, including near fi eld communication (NFC), 
which evolved from a combination of earlier RFID con-
tactless identifi cation technologies.

METHOD
Elaboration of service concepts requires co-innovation 
with service providers and potential customers, and 
hence interviews and workshops were used. Thanks to 
its strong competence in IC technology and know-how in 
the Facility Management (FM) domain, VTT was able to 
introduce and demonstrate new innovative ways of pro-
viding services. These co-innovations yielded several pi-
lots that were made in cooperation with service provid-
ers, building owners and building users (customers). The 
used applications are very generic and hence widely us-
able.

Facility Management Services Collaborated with 
Mobile IT 

KAUKO TULLA
Senior Research Scientist 

kauko.tulla@vtt.fi  

Tel. +358 20 722 2012 

PENTTI VÄHÄ, TAPIO MATINMIKKO, ANNE TOLMAN, 
VELI MÖTTÖNEN

Figure 1. Principle of service and quality management of maintenance work using mobile application (e.g. cleaning and 
building maintenance).



23

INDUSTRIAL APPLICATIONS

RESULTS
The study resulted in state-of-the art mobile FM appli-
cations as well as several mobile concepts and building 
blocks to be utilized in implementing FM and construc-
tion site services utilizing NFC/RFID, Internet and mo-
bile technology. Demonstrated concepts included man-
agement of maintenance work with a mobile application 
and mobile access rights management for construction 
sites and quality control of facility services. The solu-
tions were fl exible and easy to use, enabling the man-
agement of information in real time. In the maintenance 
case, the personnel could both receive and give informa-
tion by using a mobile phone equipped with an add-on 
RFID reader to  touch an RFID tag in the place or room re-
lated to the service task. The user interface could be kept 
very simple: after touching the RFID tag, the user ticks 
the start or completed box shown on the phone screen, 
after which the phone connects to the server and updates 
the information (Figure 1). In the access rights manage-
ment model, permission to enter and work on a work site 
was controlled by utilizing NFC/RFID, Internet and mo-
bile technology [1, 4]. The solution allowed adding or up-
dating site access authorizations and work passes (Fig-
ure 2).

CONCLUSIONS
Today, new mobile and wireless communication technol-
ogies provide platforms for advanced communications. 
For short-range communications, RFID is one of the 
promising technologies to be used with human operator. 
New technology will change service deliveries and also 
generate new business for the service sector. Although 
RFID utilization in the FM industry is still slight, its po-
tential is so great that it will certainly be introduced on 
a broader scale. 

EXPLOITATION
The benefi ts of FM applications mainly result from time 
and cost savings and therefore they also provide great 

opportunities for increasing productivity. By exploiting 
RFID tags and mobile technology with access to updat-
ed information in the server, the owner, service provid-
er and tenant can strengthen mutual communication and 
confi dence, and thereby improve the customer experi-
ence and increase satisfaction.
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access control.
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In the near future, embedded devices will outnum-
ber mobile phones. Connecting these devices to the 
Internet will enable many novel kinds of ubiqui-
tous services.  

INTRODUCTION 
It has been estimated that in 2010, the number of com-
municating devices will be a thousand times great-
er than the number of mobile phones, which is already 
more than one billion. Connecting devices such as vari-
ous machines, actuators and sensors to the Internet will 
enable novel types of services. Previously, such devic-
es communicated with services using technologies such 
as SMS. The applications were vendor- or domain-spe-
cifi c closed systems, for which achieving interoperabil-
ity with other vendor/domain systems was challenging. 
Currently, no universally applicable M2M service in-
frastructure exists that would allow interoperation be-
tween devices and their enabled applications in wired 
and wireless systems, regardless of the supplier. Infor-
mation technology applications usually operate as sep-
arate M2M solutions that are unaware of each other. As 
a result, a number of business opportunities remain un-
exploited, as the services provided by the devices can-
not be offered on the Internet.

METHODS OF THE USENET PROJECT
The Usenet (Ubiquitous M2M Service Networks) project 
aims to enable ubiquitous machine-to-machine (M2M) 
service networks in which the M2M infrastructure is 
able to connect and combine services produced in dif-
ferent domains in an interoperable way (see Figure 1).

The three-year Usenet project is developing a service 
concept for solving the above interoperability problems 
resulting from information collection, transmission and 
processing, and establishing an interactive system with 
the remote devices that are ultimately integrated with-
in a managed M2M software system. The project has 
generated new types of M2M service scenarios that are 

related to ubiquitous building infrastructure, machine 
tools, consumer devices, home automation and telemat-
ics. The primary goal is to specify a universally applica-
ble M2M concept that will enable the interoperation of 
sophisticated M2M applications through heterogeneous 
wired and wireless IP communication networks.

RESULTS
Traditionally, M2M solutions have applied vertical ar-
chitecture and closed solutions. Therefore a horizontal 
M2M architecture has been developed with a view to 
improving possibilities to boost the M2M market. It is 
expected that horizontal architecture will make it easi-
er for different players to be part of the M2M value net-
work. For example, an M2M asset devices manufactur-
er can offer control and administration services for its 
products. Telecommunications manufacturers and serv-
ice providers can connect these devices to the commu-
nication infrastructure. Service platforms can utilize 
several communication infrastructures for collecting 
data and controlling M2M devices. Smart services can 
be based on information collected from several serv-
ice platforms. Horizontal systems face related challeng-
es; e.g. the overall quality of end-user services and se-
curity inevitably requires the existence of vertical in-
terfaces. 

Home surveillance – an M2M application scenario – has 
been implemented to demonstrate the Private Space 
M2M system for residential homes. The purpose of the 
system is to provide smart surveillance services for pri-
vate spaces. Various sensors measure quantities such 
as humidity, temperature, light levels and consump-
tion of water or electricity, and the premises are mon-
itored with a video camera. The user is able to follow 
what is happening in the system via the home user in-
terface, and can control the space with sensors and ac-
tuators connected to the space. For example, users can 
track the outside and inside temperatures and are pro-
vided with alarms and warnings of water leaks, unex-
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pected weather or the presence of a housebreaker. They 
also have control over the lights, heating and so on. Au-
tomatic services related to control operations can also 
be included. 

EXPLOITATION POTENTIAL OF M2M SYSTEMS
M2M systems will provide essential business opportu-
nities and advantages for companies, especially when 
the information systems controlling their core proc-
esses utilize the real-time information produced by an 
M2M system. As a consequence, a company can in-
crease the quality of its services, reduce costs and in-
crease customer satisfaction. This fundamental change, 
which will bring new business opportunities for compa-
nies, can be already seen in the market. The aim is to 
help companies to take advantage of this rapidly grow-
ing M2M market.

PARTNERS
The three-year Usenet project is funded by the Eureka/
ITEA2 programme and involves seventeen partners. The 
international Usenet consortium focuses on M2M re-
search enabling ubiquitous M2M service networks. The 
project consortium is led by VTT and includes industri-
al, SME and research partners from Finland, Belgium, 
France and Spain.

REFERENCES
https://usenet.erve.vtt.fi /

Figure 1. Ubiquitous M2M service networks.
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The study emphasized the use of total service mod-
els in the pipe repairs of housing cooperatives. Co-
operation between planning and production is nec-
essary to achieve the key objectives of the housing 
cooperative and residents. The perspectives of plan-
ning, new product solutions and the repair process 
are necessary for the development of new repair con-
cepts. From the customers’ point of view, it must be 
possible to signifi cantly speed up pipe repairs. The 
repair methods must be improved to produce fewer 
negative effects. The planning must be both custom-
er-oriented and production-oriented. Customer-ori-
entation makes it possible to respond to the actu-
al service needs. Production-orientation enables the 
management of quality and yields cost-effective re-
sults.  

INTRODUCTION 
In Finland, large numbers of terraced houses were built 
from the mid-1970s until the early 1990s. Pipe repairs 

will have to be carried out in many of these terraced 
houses after 2020. Blocks of fl ats have been built since 
the 19th century in small numbers. Pipe repairs have 
been carried out in blocks of fl ats for decades. But the 
need to perform pipe repairs on blocks of fl ats will grow 
by another order of magnitude, however, because after 
2010, the buildings built during the construction boom of 
the late 1960s and 1970s will reach the age in which pipe 
repairs are necessary [1].

METHODS 
The focus of this research was on pipe repair services 
rather than on pipe repair methods. For that purpose, the 
current pipe repair practices were studied using both in-
terviews and by observing pipe repairs being carried out 
using different methods at various sites. Service needs 
arising from practical perspectives were utilized in the 
development of repair services [1]. Several repair meth-
ods like coating, insertion of new pipes inside old pipes, 
insertion of soft sleeves that harden inside old pipes, con-
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Figure 1. The procurement model for an overall pipe repair service.
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struction of new pipes along old or new routes, and com-
binations of the above were used.

RESULTS 
The essential elements of the overall pipe repair service 
are planning and repair services, which include – in ad-
dition to implementation – communication, services that 
protect habitation, temporary residences, property pro-
tection services, cleaning services, guarding services, 
and planning and implementation services provided to 
owners for their own renovations. The range of services 
can also include project planning services and services to 
determine the condition of properties. The study presents 
a business model for comprehensive pipe repair servic-
es and a process description – including stages and roles 

– of the corresponding procurement model (Figure 1) [1].

The clarifi cation of repair alternatives and the worksite 
process, dissemination of information to residents, and 
decision-making by residents can be supported through 
various communication services throughout the whole 
pipe repair process. Actual three-dimensional moving 
image material – which is viewed using a 3D television – 
was developed in the study (Figure 2) [1]. 

DISCUSSION AND CONCLUSIONS
Many problems can be avoided during the implementa-
tion stage if the condition of the pipes is determined be-
fore the repairs and project planning is performed care-
fully [1]. A well-prepared project plan is the starting 
point for the drawing up of procurement documents and 
a method of setting targets for planning and implemen-
tation. 

In order to improve the service development capabilities 
of companies the services should be procured : as pack-
ages from one group of companies. This creates service 
networks in the market. The opportunity for networking 
is open to both small and large companies. The networks 
compete with each other for renovation customers. And 
thanks to a relationship of continuous cooperation, they 
can develop planning, construction, and service process-
es in a multifaceted way [1].

EXPLOITATION POTENTIAL
Based on the results, the companies can develop new cus-
tomer-oriented and production-oriented services for pipe 
repairs. The business potential is huge, as the market will 
see rapid growth in the coming years.
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(left) and as a model (right).
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Both providing and receiving services has become 
a strategic issue for industry. There is a shift from 
product type business models towards service type 
business models. At the same time as industrial 
companies are extending their offering from prod-
ucts to services, they are also changing the way they 
make purchases from each other. There is a transi-
tion in how companies defi ne the contents and val-
ue of exchange. This raises the question of what are 
the true needs and factors behind the buying behav-
iour of customers. Servitization challenges indus-
trial companies to better understand their custom-
er companies. The new paradigm calls for new mod-
els about customer value, buying behaviour, develop-
ment and selling of services.

INTRODUCTION 
Consumer buying behaviour has been studied extensive-
ly in the case of both services and traditional products. 
There is also a great deal of knowledge about compa-
nies’ buying behaviour with regard to investment goods 
as well as normal parts and products within the purchas-
ing function. The new service paradigm is changing the 
logic of buying. There is not enough knowledge about the 
criteria and conventions related to buying new kinds of 
strategic services to support business processes.

Customers are expected to buy services whose benefi ts 
outweigh their cost and that have a short payback time. 
However, this is a simplistic view. Services often involve 
different kinds of indirect drawbacks, risks and uncer-
tainties. The consequences of services are often systemic, 
making them diffi cult to perceive. Furthermore, the buy-
ing processes and actors taking part in the buying proc-
esses are different in different kinds of services and cus-
tomer companies. 

OBJECTIVES
The research project “C-Understanding – Development 
of customer understanding in strategic industrial serv-

ices” aims to deepen knowledge about ways to devel-
op customerships and customer insight in the service 
business. The project focuses on the buying behaviour 
of customers and on industrial b2b services that have 
strategic value to customers. The project searches for 
factors affecting customers’ buying decisions with a 
special emphasis on the factors inhibiting affi rmative 
buying decisions. This knowledge is needed both for 
service development and for supporting sales and mar-
keting.

METHODS 
The research is done as a case study in nine participat-
ing companies and their customers. The following re-
search methods are used:
-   Literature review
-  Thematic interviews with participating companies, 

chosen customers of the participating companies 
and other experts

-  An international survey of a wider customer base
-  Roundtable discussions

The industrial services and customers for research were 
selected by the participating companies. The criteria for 
service selection were as follows:  
1)   The service is strategic to the customer, i.e. it is part 

of the customer’s core process or supports the cus-
tomer’s core process and/or is important to the cus-
tomer’s customer.

2)   The service is new to the company or to the custom-
er or group of customers.

RESULTS AND EXPLOITATION POTENTIAL
The result of the research study will be a conceptual 
model describing major factors affecting service buy-
ing behaviour and the mechanisms through which these 
factors infl uence the decision making process in dif-
ferent situations. Different kinds of buying logics and 
their context are described. The participating compa-
nies also receive more information about their custom-
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ers and how their customers’ buying logics compare to 
the buying logics of other companies’ customers.

The general results of the study benefi t all industrial 
companies planning their overall service buying, sell-
ing and development strategies within a b2b context. 
The participating companies can employ the more de-
tailed information they gain from the study in the de-
velopment of specifi c customerships and services.
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The Internet has opened boundaries between con-
sumer markets, leading towards open and global 
commerce. However, e-shopping from home re-
quires computer equipment, a connection to the In-
ternet, and usually some kinds of skills or at least 
the courage to use a variety of online shopping 
tools. The social characteristics of shopping are 
also lost, since people often enjoy shopping with 
their friends. Traditional shop owners’ and retail-
ers’ competition against large online merchants re-
quires them to consider tools enabling services that 
online merchants cannot offer. Open-minded enter-
prises are looking at the ways in which emerging 
technologies can contribute to future business suc-
cess.

INTRODUCTION 
The main objective of the ShoppingMate project is to de-
velop a solution that will enhance consumers’ shopping 

experiences by unleashing the capabilities of modern 
mobile devices to turn them into intelligent shopping 
assistants. The mobile user agent may, for example, pro-
vide location-based services so that the agent may give 
location-specifi c information for spontaneous shopping 
needs. The device may, for example, recommend near-
by stores and items that are on sale in a specifi c area. It 
may also provide recommendations by utilizing infor-
mation about the customer’s shopping habits.

Some of the requirements set for the ShoppingMate 
service:
•  Attractive and easy to use
•  Flexible, scalable, extensible and secure, network 

and terminal independent
•  Effi cient in terms of the quality of the search re-

sults, response time and navigation performance
•  Profi table for all the parties involved, i.e. service 

providers, consumers and shop owners

METHODS AND PARTNERS
VTT is developing the user-end interface, which will fi t 
a range of devices from small screen mobile devices to 
laptops and desktop screens. Experiences in prototyping 
software with the general public have shown that web-
based mobile services are easier to adopt than installed 
applications. There is a way to enable easy adoption and 
scalability: a web interface with an optional installable 
application. 

Modern web browsers already enable application-like 
online mobile software development. However, mobile 
browsers still require an application for accessing mo-
bile phone hardware, such as locationing API. Such a 
solution retrieves the user position, and stores it in a da-
tabase. The stored position can then be used in building 
a location-specifi c web site for mobile browsing.
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The project consortium and roles of the participants:

Link Technologies S.A. Project coordinator

Mobics RTD (Research and technological development) participant

VTT RTD Participant

CSEM RTD Participant

Fraunhofer RTD Participant

Fonella Oy SME (Small and medium enterprises) participant

Neos Srl SME participant

Novasys S.A. SME participant

AEDA (Municipality of Athens 
Development Agency)

Other enterprises or end-users

Figure 2. ShoppingMate content integration.
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Digital services have become common in virtually 
all areas of business and everyday life. Most cur-
rent digital service concepts rely on fi xed computers 
and fi xed Internet access. However, during the past 
few years there has been growing interest in en-
hancing digital service concepts with the possibili-
ties of mobile communication and ubiquitous com-
puting infrastructures. Especially, contactless tech-
nologies have emerged as an enabler for reconsider-
ing the use of services. One of these technologies is 
Near Field Communication (NFC), which provides 
digital service discovery and access through mobile 
devices in mobile contexts.

INTRODUCTION 
The Service Technologies team at VTT does research 
on (1) designing services from concepts and scenarios, 
(2) composing services through advanced integration 
of ubiquitous computing interaction mechanisms and 
lightweight service platforms for trial use in Living Lab 
environments where (3) value creation, user experience 
and ecosystem building can be studied. Near Field Com-
munication (NFC) is an emerging enabler for construct-
ing ubiquitous computing service infrastructures. NFC 
is a close proximity technology based on RFID. It can 
provide solutions for service discovery and bring new 
perspectives to designing service platforms. Currently, 
NFC technology is under specifi cation by the NFC Fo-
rum and becoming a global standard for device com-
munication. When integrated with mobile phones, NFC 
makes mobile payment and ticketing possible. VTT and 
the Service Technologies team have been actively in-
volved with the work of the NFC Forum. VTT is a non-
profi t member.

One of the initiatives for advancing NFC-based services 
has been the SmartTouch project (www.smarttouch.org) 
coordinated by VTT from 2006 to 2009. SmartTouch has 
been the largest European effort to develop and vali-
date the possibilities of NFC in service concepts in real-

life conditions. The project explored NFC-based servic-
es in homes and city life, and for improving health and 
wellbeing.

METHODS 
Our approach to service research has been based on 
methods that deploy the technology and research con-
cepts in expose the technology and research concepts 
into use in realistic usage settings and environments. 
Services become visible and observable only through 
use. Thus, it is important to examine them in the real 
context of use. Realistic evaluation settings often re-
quire high integration of business actors and innovative 
construction of value creation networks enabling the 
offering of services. Therefore, networking and co-op-
eration between research partners, business actors and 
public authorities is needed.

The research methods must cover methods from scenar-
io and concept visualization, modelling, and evaluation 
to actual service implementations that can be evaluat-
ed in real-world contexts. In all phases, high end-us-
er involvement is needed to complement innovative so-
lutions for establishing and building novel value crea-
tion networks.

RESULTS 
The results of the SmartTouch project provide insight 
into the possibilities and challenges of constructing 
and adopting versatile service concepts with contactless 
technologies. The services include, for example, servic-
es for elderly care [1], school environments [2] and mo-
bile social media.

One of the concepts developed in the SmartTouch project 
is the SeeingEyePhone concept: a concept and proto-
type implementation to help visually impaired people 
at home and shops. In this scenario, a mobile phone can 
read a well-positioned tag and match the tag to a voice 
explanation of the target. This allows, for example, the 
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user to hear the content of a product through audio. An-
other SmartTouch result is the Hot in the City concept, 
which is the fi rst mobile social media concept in the 
world that uses NFC for creating friend connections; 
this service is now available for everyone in the net 
and Facebook. When two NFC phones are brought into 
close proximity, our service connects those persons as 
friends. Furthermore, Hot in the City allows the crea-
tion of hotspots, location or status tags, which take their 
power of operation from the phone. For more informa-
tion, see http://hic.vtt.fi .

NFC has been found to be a promising technological en-
abler from the user experience point of view. Our expe-
riences show that touch-based interfaces using NFC are 
easy to learn and use [2]. Touching with a mobile phone 
does not require good eyesight or precise hand-eye coor-
dination – both of which would render mobile interfac-
es challenging for elderly users, for example. Also, NFC 
combined with a mobile phone can provide users with a 
cheap, easy, quick and lightweight technology for creat-
ing user-generated ubiquitous service interfaces.

DISCUSSION AND CONCLUSIONS
The Service Technologies team has been in a unique po-
sition to see how NFC technology is emerging and to 
study the implications of creating NFC-based services 
and service ecosystems. Time will tell how quickly NFC 
technology will penetrate the markets and become ubiq-
uitously accessible for all mobile users, or if it will make 
it at all. In general, contactless technologies are here to 
stay in the form of smart cards. In the future we will 
see how interoperable the services from service provid-
ers and different technologies will be. The Service Tech-
nologies team is involved in the development and coor-
dination of the Finnish contribution to the ITEA2 ef-
fort on Smart Urban Spaces that seeks to make contact-
less services interoperable within the EU. This project 
includes 9 European cities and 29 technology partners 
that are working together to make the dream come true.
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The Nuadu project is concerned with developing and 
evaluating technology to allow people to maintain or 
improve their personal health. In Finland, the main 
focus of the project is on health promotion and the 
utilization of personal health systems in occupation-
al health care. In order to better understand the busi-
ness potential of these preventive health manage-
ment solutions, a stakeholder analysis was conduct-
ed related to the Finnish occupational health care 
system. The roles of different stakeholders were an-
alysed using a power-interest matrix. Opportunities 
and roadblocks to a preventive health strategy in oc-
cupational health care were identifi ed.

METHODS 
The work method included desk research and structured, 
thematic interviews with representatives of key stake-
holders.  The positions and views of various stakeholders 
were analysed and presented as a power-interest matrix.

Stakeholder Analysis for Personal Health Services in 
Occupational Healthcare
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RESULTS 
Figure 2 summarizes the fi ndings of the stakehold-
er analysis in a two-dimensional power-interest matrix. 
Stakeholders are divided into four groups: policy makers 
and implementers (marked with the symbol 0), service 
providers (1), technology/tool providers (2) and custom-
ers (3). The stakeholders in the upper right corner (high/
medium power and interest) are key players in driving 
the change towards proactive occupational health care.

In occupational health care the customers (and thus the 
direct benefi ciaries of its operations) are both the indi-
vidual employees as well as the employer itself. However, 
well-organized occupational health care also creates val-
ue for public health in general and other indirect stake-
holders like pension funds (e.g. through longer working 
careers of the employees) and insurance companies (e.g. 
through fewer work-related insurance claims).

In the context of occupational health services, an indi-
vidual actively participates in “value co-creation”, seen 
as a joint effort of an employee, employer, health serv-
ice providers and other stakeholders. There are, however, 
large disparities among individuals in their motivation to 
take care of their personal health. 
 
DISCUSSION AND CONCLUSIONS
Health promotion is a very fragmented market, and no 
single stakeholder is ultimately responsible for its results. 
The implementation of personal health systems in this 
kind of a value network, in which the parties are inter-
connected in many different ways, would require an or-
chestrator, or “service integrator” that would compose 
appropriate value proposals to customers from the ex-
isting provision in the market. These integrators are cur-
rently largely lacking.

The Ministry of Social Affairs and Health, together with 
the Social Insurance Institution (KELA), is in a posi-
tion to initiate the necessary policy changes and practic-Figure 1. Key stakeholders in occupational health care.
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es affecting the occupation-
al health system. Some of the 
direct benefi ciaries, such as 
pension funds and OHS pro-
viders, could be the driving 
force behind the strategy im-
plementation. It is also cru-
cial for success to keep oth-
er stakeholders (most notably 
trade unions, employer or-

Figure 2. Power Interest Ma-
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ganizations and tax authorities) well informed and in-
volved in the preparation of this proactive health strate-
gy. Finally, selected forerunner organizations (including 
OHS service providers, technology and service providers 
and large employers) are needed to serve as pioneers in 
the adoption of the new approach. 

EXPLOITATION POTENTIAL
Innovations that require the collaboration of many stake-
holders are slow to reach their full potential, and it is 
important to refrain from promising too much too soon. 
It seems inevitable that in the long run the use of ICT 
will become widespread in workplace health promotion. 
In the interim, developers need to fi nd niches where 
they can profi tably refi ne their technologies, build in-
teroperability, and gain credibility in the eyes of the in-
cumbents.

EXPLOITATION POTENTIAL
Occupational health system provides a unique access to 
individuals who are still relatively healthy, but who are 
at risk of future diseases because of an unhealthy life-
style.  

The benefi ts of preventive measures of the occupational 
health system can be seen, not only by the employer, but 
also widely in the society. However, it is challenging to 
fi nd methods to measure this effi ciency and use it as an 
incentive for the occupational health provider. The mat-
ter is further complicated by the fact that the buyer, user 

and payer can be separate entities with disparate inter-
ests.

Therefore, it is essential to fi nd the parties who have the 
power and motivation to act as pioneers for this strate-
gic change in occupational health promotion. One of the 
observations made in this study is the important role of 
service integrators, who can compose technical and ex-
isting service components into an appropriate value pro-
posal. These integrators are currently largely lacking. 

Innovations that require the collaboration of many stake-
holders are slow to reach their full potential, and it is im-
portant to refrain from promising too much too soon. It 
seems inevitable that in the long run the use of ICT will 
become widespread in workplace health promotion. In the 
interim, developers need to fi nd niches where they can 
profi tably refi ne their technologies, build interoperabil-
ity, and gain credibility in the eyes of the incumbents. 
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Industrial companies’ transition from a product-
centric business to a service-centric business has 
gained momentum over the last decades. The Best-
Serv Business Models II project – BeSeL II – focuses 
on understanding how this transition really affects 
companies, customer relations, management, proc-
esses, supplier networks, etc.

INTRODUCTION
Services – as an “industry” – have become the engine of 
global business. Especially in western markets, services 
have become the key asset for gaining competitive ad-
vantage. When the manufacturing industry has substan-
tially moved into low-cost and growing market coun-
tries, service-centric business models have enabled cre-
ating and maintaining successful businesses in devel-
oped countries. However, as always in global business, 
these business models are quickly emerging in develop-
ing markets as well.

The BeSeL II project has aimed to understand the complex 
challenges and business potential of service-centric busi-
ness models. The project was initiated by the BestServ 
Forum (http://www.bestserv.fi /). The fi rst phase, BeSeL I, 

started in 2005 and the second phase in 2007, ending in 
December 2009. In BeSeL I, HANKEN and TKK-BIT Re-
search Centre were also members of the research consor-
tium. LTT-Research had a parallel research project that 
collaborated closely with BeSeL I.

METHOD
Several research methods and theories have been put to 
use in both phases of the BeSeL project,  e.g. value crea-
tion and capture, economic modelling, process and sys-
tem theories, innovation theories, service classifi cation 
(e.g. SPA-matrix), relationship marketing, service man-
agement and knowledge management.

Research material has been collected by means of inter-
views and collaborative group work. Qualitative analysis 
has then been applied.

RESULT
Several methods and tools have been developed. They 
have been published in research papers, seminar papers 
and publications. One example of a model from BeSeL I 
is a relationship framework that pinpoints the most im-
portant topics that should be focused on in customer rela-
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tionships when developing new industrial services (Fig-
ure 1). This work still continues and the fi nal results 
will be published at the beginning of 2010. A list of the 
project results will be published on the project web pages 
at http://www.vtt.fi /proj/besel/index.jsp

CONCLUSIONS
Over this four-year period, it has become quite clear that 
though many companies have decided to opt for serv-
ice-centric business models, practical implementation 
and real operational changes take time. Service business 
requires systemic innovations and an iterative learning 
process not only within a company but also across the 
business network.

The service business approach makes it possible for a 
company to pursue new revenue streams and custom-
er segments by delivering total solutions. Value creation 
through service-based customership provides a competi-
tive edge that many system suppliers in particular need 
when a low-cost strategy leads companies to move their 
business into areas specialized in manufacturing or close 
to the end customer.

EXPLOITATION
Dissemination enables industry to benefi t from the BeSeL 
results. Several articles and seminar papers have been 
published. A book on the topic was published by Teknova: 

“From Industrial Favours to Industrial Services – Profi t-
able Growth as a Challenge”, Grönroos et al., 2007 (in 
Finnish). A second book is planned to be published in 
English in 2010. Its working title is “Seven Steps to Serv-
ices”.
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The lack of public capital to fi nance and maintain 
technical networks has resulted in new approach-
es to organizing, governing and fi nancing such net-
works. Municipalities and the government have de-
ployed different project fi nance and PPP (public-
private-partnerships) models. Novel lines of re-
search have emerged in step with these trends. 

INTRODUCTION
The “C-Business” project aims to investigate the pros 
and cons of different ownership and governance (O&G) 
models of technical networks of communities. Technical 
networks include, but are not limited to, transport net-
works and nodes, water and sewage networks, heating, 
electricity and energy, and telecommunications. The 
project assesses the public and business risks of differ-
ent O&G models and defi nes a common frame – busi-
ness architecture – for these models. It further attempts 
to point out the weak and strong points of both mar-
ket-oriented and public models of the networks, and to 
identify prospective business potential in operating and 
owning the networks. The fi rst phase of the project is 
carried out in Finland, where practically all the O&G 
model variants are already employed today.

APPROACH
The approach of the research is fi rst of all descriptive 
when it comes to descriptions and qualitative analysis 
of O&G model variants. The descriptive elements are 
taken from the existing theories of economics, public 
management, corporate fi nance, industrial engineering 
and systems engineering. The systems view is needed 
when the network architecture in terms of key actors 
and their roles is described. Basically, the result is a 
conceptual map or process describing the arrangement 
of ownership and governance for the particular network 
(e.g. water supply)

The number of empirical cases is around 20 (public 
roads, 2-3 communal transport networks, national rail 

network, 2-3 harbours, 2-3 water utilities, 1-2 energy 
utilities, national electricity grid and 1-2 local grids). 
For the analysis of the strengthts and weaknesses of 
different models, the research will rely mainly on in-
terviews of owners, operators, regulators and customers 
of the networks. These interviews are designed to be in-
depth and semi-structured. The researchers will carry 
out the fi nal assessment.

RESULTS
The research will produce the following results:
1.  The typifi cation of network ownership and gov-

ernance models and descriptive architecture of the 
models; the different actors and their roles; the 
type of good that is delivered and the market char-
acteristics.

2.  The logic and value added of the models for dif-
ferent actors (users of the good, owners, operators, 
regulators, investors, externalities). Who would 
gain and with what risk in different O&G frame-
works? 

3.  A SWOT or similar analysis on the strong and weak 
points of different O&G models; also, the prospec-
tive business and investment potentials are pointed 
out.

4.  O&G model evaluation framework – how to choose 
some preliminary O&G models on the basis of the 
market context, type of good that is delivered and 
the risks assigned to particular models.

EXPLOITATION POTENTIAL
The whole project has a strong business and market 
orientation. Hence, the business community, e.g. large 
construction and service companies, should fi nd the re-
sults useful in their business planning and development. 
Public sector organizations, e.g. municipal councils and 
management of utilities should fi nd the results usable 
when assessing their restructuring needs and options 
for future ownership, governance and management 
structures.
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Figure 1. “C-Business” - risks in business and social aspects.
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Although business renewal through acquisition ac-
tivity has shaped industries and organizations for 
decades, never has it been pursued so intensely as 
during the past decade. This trend calls for new 
practical methods and tools for managing the proc-
ess, from recognizing opportunities emerging from 
dynamic market situation and technology & service 
developments to ensuring business continuity. The 
ManMAP research project [1] focuses directly on 
this goal.

INTRODUCTION 
Business renewal is the key to the long-term success of 
companies. Acquisitions as a means for achieving busi-
ness growth and success have become common also in 
industries and markets which until recently have been 
left relatively untouched by such restructuring. The link 
between acquisitions and the exploration of emerging 
business opportunities – i.e. new products, services and 
markets – and the current and future strategic harness-

ing of recognized opportunities has become more sali-
ent. The introduction of new service business concepts 
also needs to be based on sustainable strategic choices, 
not only case-based needs. However, new business crea-
tion always involves taking steps towards an unknown 
future and decisions involve uncertainty and risk. That 
is one reason why most mergers and acquisitions (M&A) 
will not achieve success.

The aim of the research project is to develop a strategy-
oriented M&A approach, ranging from recognizing op-
portunities emerging from changes in the market and 
the technology & service business environment to ensur-
ing business continuity. The project seeks and develops 
methods and tools for the process of new business crea-
tion through M&A activity (see Figure 1).

METHODS 
The research will be carried out in an interdisciplinary 
consortium that brings together expertise in M&A, cor-
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porate venturing, risk and innovation management, mar-
ket and technology foresight as well as strategic decision 
making and investment assessment.

In the fi rst phase of the research, state-of-the-art analy-
ses and interviews will be carried out. In the model de-
velopment phase, risk assessment, future-oriented tech-
nology and market analysis methods as well as decision-
making modelling and investment evaluation approach-
es are utilized to develop a strategy-oriented M&A ap-
proach and related tools. During the case studies, the de-
veloped tools will be tested by companies participating in 
the research consortium.

RESULTS
The main results will provide an integrated model of the 
entire M&A process, from strategic decision making to 
business continuity and the evaluation of the acquisition. 
The following key outcomes can be defi ned within the 
two working packages as follows:

Opportunity management of new business 
creation
Strategic management: strategy and new business crea-
tion
  Identifi cation of new business opportunities and 

risks (market and technology foresight)
  framework for integrated strategy and M&A process

Strategic M&A decisions: risk-concious decision making 
process of new business
  assessment and evaluation of identifi ed business op-

portunities (alternatives)
  management of uncertainty in strategic M&A deci-

sion making

New business integration and continuity 
management
  M&A capability (internal and external resources)

  analyzing the integration process and identifying 
the best practices, bench marking

  leading and managing the M&A process as well as 
planning continuity

  feedback and M&A evaluation

EXPLOITATION POTENTIAL
The developed approaches and tools support managing 
the strategy-oriented M&A process and simultaneously 
increase the success of new business creation and over-
all business profi tability and continuity. The main target 
groups are technology and product-oriented companies 
seeking new growth opportunities from the service busi-
ness and mature industries searching for new markets 
with future strategic relevance. The results can also be 
applied e.g. in a turbulent business environment where 
traditional structures and player roles are in fl ux or con-
verging. The tools and methods resulting from the project 
are of immediate use for the case companies.

In addition to the two workshops organized during the 
research, the project includes an introductory kick-off 
meeting and a fi nal concluding seminar for the core re-
search team, the actual case companies and the selected 
group of peer companies. Other means for result dissem-
ination and exploitation are articles, reports and presen-
tations in international conferences.
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According to “Hype Cycle for Emerging Technologies 
2008” from Gartner Inc [1], cloud computing-relat-
ed technologies have about 2-5 years to mainstream 
adoption. Cloud computing incorporates recent tech-
nology trends like Software as a Service (SaaS). Mo-
bile SaaS has emerged as a special case of SaaS 
development. Today, more software companies are 
putting their web-based business applications (SaaS 
applications) on a growing number of mobile devic-
es. Tekes (the Finnish Funding Agency for Technol-
ogy and Innovation) has stated that SaaS will most 
likely be the way to turn enterprise mobility into a 
business commodity [2].

INTRODUCTION 
Mobile Software as a Service (Mobile SaaS) is a mod-
el of software deployment where an application is host-
ed as a service outside of the customer’s site and deliv-
ered to customers across the Internet, typically through a 
browser. The traditional client-server approach requires 
an application to have a client for each specifi c operat-
ing system (OS), which has to be updated with every OS 
tweak. There is also the issue of scalability on the server 
side. For companies with hundreds or thousands of users, 
the prospect of serving mobile applications to a diverse 
set of devices requires a signifi cant investment in back-
end integration, IT development, maintenance and sup-
port resources. For most enterprises, mobile infrastruc-
ture implementation and management is not a core busi-
ness function. Mobile SaaS offers enterprises the ability 
to rapidly test the validity of mobile applications without 
the need to procure, test and deploy a complicated mo-
bile infrastructure. In addition to lower costs, companies 
want software that is easier to use and maintain, which 
increases the demand for software offered as a service.

METHODS 
As Mobile Software as a Service is still quite a new and 
unknown research topic, research methods included the 
use of Internet-based software for information gathering 

from companies, direct interviews of potential customers 
and state-of-the-art type literature research for the cur-
rently available applications and technical aspects relat-
ed to service enablement. The gathered information and 
knowledge were used to identify research needs and more 
focused application areas and to activate more concrete 
research on the selected application areas.

RESULTS 
Today the rise of Software as a Service (SaaS) and the 
deployment of 3G cellular networks with faster brows-
ing speeds have spurred device manufacturers to revamp 
the quality of their browsers. Cell phones sporting ful-
ly functional browsers will be a boost to Mobile SaaS. 
Browsers can now deliver enterprise software to smart-
phones through web-based applications. Some examples 
of the currently available Mobile SaaS applications that 
could be mentioned include Customer Relationship Man-
agement (CRM), productivity, collaboration and fi eld 
force solutions. Developing SaaS for the mobile environ-
ment will be an example of providing SaaS solutions for 
specifi c needs. The results of this project were utilized in 
another ongoing research project called Mobile Support 
for e-Maintenance, which is focused on fi eld service-re-
lated activities and their mobile support. This application 
area shows that only few Mobile SaaS solutions need a 
fully compliant browser to be useful. New and modern 
Mobile Web Technologies can be utilized to give access to 
core application functionality in a quick, no-frills fash-
ion. These technologies make it possible to build small, 
browser-type applications based on standard web tech-
nologies that typically serve as front ends to services or 
Internet content. Applications can have access to infor-
mation, such as a device’s location, and share it with a 
web server to offer unprecedented levels of relevance in 
web content. 

DISCUSSION AND CONCLUSIONS
When businesses do not want to manage the Mobile Ar-
chitecture-related IT and personnel but still need the 
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fl exibility to get their job done, Mobile SaaS offerings 
can look very attractive. Mobility is currently widely ac-
cepted as one of the key tools available within the enter-
prise to increase productivity, enhance customer serv-
ice, reduce operational costs and increase revenue. SaaS 
in general has made both small-scale organizations and 
large corporations recognize that there are other options 
to approach the software and technology aspect of their 
businesses.

EXPLOITATION POTENTIAL
Mobile SaaS solutions present a signifi cant opportunity 
for companies looking to introduce a mobility strategy 
in their business, enabling them to quickly and cost-ef-
fectively extend mobile services to employees, customers 
and business partners globally, fi gure 1. Via Mobile SaaS 
solutions it is possible to achieve cost savings and there 

are also great opportunities for increasing productivity 
and operational effi ciency, resulting in increased cus-
tomer satisfaction. New innovative solutions can boost 
new service business.
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Figure 1. Enterprises operating in multiple geographies with users in remote locations tend to benefi t from SaaS.
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The amount of software developed as Open Source is 
increasing because companies are searching for ways 
to lower the costs of purchasing software. Plenty of 
open software is available, but non-experts some-
times encounter diffi culties in implementing them. 
Customers require lower costs as well as software 
that is easier to use and maintain. SaaS has changed 
the way in which applications are developed and de-
livered to users, making it the potential solution for 
bridging the gap between the availability and usabil-
ity of OSS. The capabilities of the Open Source Soft-
ware (OSS) and Software as a Service (SaaS) models 
can be realized not only for cutting the development 
costs of applications, but also for improving e.g. the 
quality of service. The Open SaaS project aims at 
fi nding effective methods of using open source soft-
ware and software-as-a-service models. Open SaaS 
is an ITEA2 project in the FPP phase (autumn 2009). 

GOALS OF THE PROJECT
•  To study and support the transformation from the 

development of traditional on-premise applications 
to SaaS-based applications and services.

•  To study and support Mobile SaaS application and 
service development and special requirements relat-
ed to mobile use.

•  To develop enhanced next generation SaaS technolo-
gies, processes and business models. 

•  To pilot SaaS applications and to share and learn 
from the experiences gained from these pilots.

•  To create an Open SaaS community that will go be-
yond the project timeframe. 

•  To explore different open source hybrid licensing 
models suitable for the SaaS ecosystem.

CONSORTIUM OVERVIEW
The Open SaaS project has a consortium comprising ac-
ademic and industrial partners from Egypt, Finland, 
France, Spain, Sweden and Turkey. The Finnish partners 
are: F-Secure, Jaicom, Koodiviidakko, Rosendahl Digit-
al Networks, Efi Code, Eurostep, Netum, Flowman, Vera-
go and VTT.
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Although the technological basic elements of loca-
tion-based intelligent transport services already 
mainly exist (such as satellite positioning, digital 
maps, mobile equipment), these services have not 
been implemented on a large scale, with the excep-
tion of navigation. The greatest challenges are the 
lack of functional business models and the unclear 
roles and responsibilities of the different actors in 
the service value network. There is a need for open 
business and implementation solutions on which to 
base large-scale and profi table global business.

GOALS
The goal of the Pastori project is to develop business 
and deployment solutions for location-based travel and 
transport ICT services aimed at improving safety and 
reducing environmental impacts. The solutions are 
meant to enhance the large-scale deployment of these 
services in Finland and globally. The project focuses on 
the roll-out and deployment of eCall public emergen-
cy services (a pan-European in-vehicle emergency call), 
commercial eCall+ services (emergency, safety and se-
curity) and intelligent road user charging services.

The project produces the necessary functional specifi -
cations, business models, legal and institutional frame-
works, and open service architectures for the key serv-
ices. The results will be exploited immediately in the 
Suntio project, which is run in parallel by a company 
consortium with the aim of producing the specifi cations 
and framework for a pilot.

APPROACH AND METHODS
The project has been divided into the work packages de-
scribed below. The essential connections between them 
are shown in Figure 1.

WP1 - Service benchmarking. The essential current 
services and concepts will be surveyed and their busi-
ness models, development needs and other experienc-

es will be studied. Work package 1 is implemented as a 
literature study, expert interviews and research co-op-
eration.

WP2 - Study of the service framework. The situation of 
the premises and requirements of the business models 
and implementation solutions and the service framework 
development needs are studied. The studied frameworks 
include at least 1) satellite positioning and its develop-
ment alternatives, 2) standardization, 3) legal issues and 
4) political goals. Work package 2 is implemented mainly 
through a literature study and expert interviews.

WP3 - User needs. The essential user groups of case 
services are identifi ed, after which the case-specifi c 
needs of the groups are studied through literature stud-
ies, research co-operation and interviews.

WP4 - Functional architecture of case services. The 
drawing up of the architectures utilizes e.g. the Finn-
ish Telemark architecture of transport telematics and 
the service model of the EVASERVE meta-tool. Special 
attention is paid to architecture enabling the service to 
also function outside Finland in the global market.

WP5 - General business models of services. The results – 
mainly of WP1 (Service benchmarking) and WP4 (func-
tional architectures of case services) – are utilized in 
the compilation of general level business models for 
case services.

WP6 - Functional requirements of case services. The 
results of the earlier work packages – especially WP3 
(User needs), WP4 (Functional architectures of case 
services) and WP5 (General business models of servic-
es) – are used in drafting the functional requirements 
of case services.

WP7 - General functional architecture of LBS for trans-
port. The results of WP4 (Functional architectures of 
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case services) are used in drafting the fi rst version of 
the general functional architecture, which is tested for 
other applications as well before the compilation of the 
fi rst public version. This version is used as the basis for 
an open workshop whose results are used in fi nalizing 
the general functional architecture of location-based 
transport services.

PARTNERS
The research is funded by Tekes (Finnish Funding Agen-
cy for Technology and Innovation), Destia, Elisa, IBM, 
Indagon, Logica, Semel, Tapiola, Finnish Vehicle Ad-
ministration, Ministry of Transport and Communica-
tions Finland and VTT. The research is coordinated by 
VTT and involves international co-operation, especially 
with EU R&D projects (Transport ICT) and the Universi-
ty of California Berkeley.
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The tools and guidance of Mobile Enterprise Facto-
ry (MEF) empower companies to identify and struc-
turally design mobile solutions for their needs. MEF 
Guidebook, MEF Wizard, and the supporting mate-
rial help enterprises to analyse their development 
needs, design mobile concepts, defi ne their pri-
orities and mobile roadmap, and fi nally set up a 
project to plan and implement the chosen mobile 
solution. MEF is a catalyst for the deployment of 
mobile enterprise solutions. The tools can be used 
by customers in various industries, by technology 
providers, and by mobile solution consultants.

INTRODUCTION 
Although Finland was highly successful in develop-
ing mobile consumer technology and taking it to mar-
ket this achievement could not be duplicated in mobile 
enterprise solutions at the beginning of the millenni-
um. Companies were slow to deploy mobile technologies 
even though their great productivity potential was rec-
ognized. Tekes (Finnish Funding Agency for Technolo-
gy and Innovation) stated in 2004: “the existing ICT and 
mobile know-how, markets and networks can be utilized 
to improve productivity and create new international 
business and service industry also in the other indus-
try sectors”. Tekes initiated the programme Value added 
mobile services (VAMOS) to improve utilization in dif-
ferent industries.

Mobile Enterprise Factory was the spearhead project of 
VAMOS. Its main target was to plan, implement, and co-
ordinate activities to widely support the utilization of 
mobile solutions by Finnish industries and to create new 
business based on the latest research.

METHODS 
MEF started working on the actual enterprise cases and 
developing the methodology simultaneously at the be-
ginning of 2007. The early method was based on VTT’s 

“Idea Movement”, a version of Open Innovation combined 

with the rapid conceptualization of the best ideas sup-
ported by demos and prototypes. The customers’ needs 
and requirements were mapped and communicated in 
MEF workshops. Sometimes the workshops addressed 
the problems of a value chain or a whole industry sec-
tor; sometimes they concentrated on an individual or-
ganization. As the fi rst results were not satisfactory, 
two major questions were raised:
1)  How should the values and benefi ts of mobile enter-

prise solutions be identifi ed and how can decision 
makers be convinced about them?

2)  What are the main obstacles in mobile enterprise de-
velopment processes?

MEF analysed the experiences and bottlenecks, and 
carried out a deeper survey of mobile enterprise studies 
and developed a methodology of its own.

RESULTS 
MEF carried out more than 50 enterprise cases with 170 
companies, working in 75 workshops and 90 other de-
sign meetings. The experiences are encapsulated in the 
MEF tools: the Guidebook, Wizard and supporting ma-
terial. With these tools, MEF accelerates the fi rst steps 
of the development process: needs  ideas  prioriti-
zation (road map), solution  profi tability  invest-
ment decision.

An enterprise mobilizing its processes can use the MEF 
Guidebook to structurally design new solutions. The 
method can be used independently if the necessary 
know-how is available in the company, or it may be ap-
plied together with a solution provider. Experienced 
MEF consultants can also customize and carry out the 
mobile design process. The course and phases of the 
MEF process can be seen in the chart below. The web-
based MEF Wizard is a tool for facilitators supervising 
the design process step by step. The wizard guides the 
facilitator throughout the design process. It describes 
the tasks of each phase of the process, provides check-
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lists, gives useful links and includes all the document 
templates needed in the different phases. The gate ques-
tion, at the end of the phase, helps the facilitator to en-
sure the soundness of the plan before advancing from 
one phase to another.

DISCUSSION AND CONCLUSIONS
MEF by VTT combines deep insight into industry proc-
esses with expertise on mobile technologies and solu-
tions in a unique way. The practical process is based 
on know-how gained during dozens of workshops. The 
academic discussion and methodologies are analysed 
and refi ned for practical purposes. The challenge for the 
business model is its novel approach. The sales chan-
nels for MEF are not well-established yet even though 
the cooperation network is strong.

EXPLOITATION POTENTIAL
There is a clear need for realizing the productivity po-
tential of mobile enterprise solutions. Demand and sup-
ply do not meet effectively on the market. Well-defi ned 
MEF tools with experienced consultancy are the right 
way to speed up the mobile enterprise process. This can 
be done by VTT as an impartial actor, or by mobile serv-
ice providers and consultants in cooperation with VTT.
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VTT creates deeper understanding of how to en-
hance system innovation in welfare and health care 
service delivery. It is involved in the societal em-
bedding of innovations to enhance innovations that 
address societal concerns. 

INTRODUCTION 
Concern for the future availability of high-quality 
health care services at reasonable cost has become a tre-
mendous challenge in ageing Western societies. Clearly, 
the intertwined system of health care services and tech-
nologies must be renewed. But how can favourable con-
ditions be created for sustainable system innovation? 

METHODS 
The multi-level perspective (Geels 2002) has been used 
as an analytical tool for understanding the dynamics 
of system innovation processes. This perspective sug-
gests that change takes place as the outcome of link-
ages between developments at multiple levels, i.e. pres-
sures to the current regime, policy measures, and local 
initiatives. 

VTT aims at facilitating the development and intro-
duction of new sustainable innovations. We use the ap-
proach of societal embedding of innovation [1,2] in this 
process. The primary aim of societal embedding is to 
improve the societal quality of innovation (Fig.1). When 
developing system innovation to address societal con-
cerns, it is not enough to include only the providers’ 
and users’ perspectives in the process. Societal needs 
and requirements must also be considered. The societal 
quality of the system innovation is co-constructed in a 
multi-actor network. By opening up the perspectives of 
the different actors, we aim to produce mutual learning.  

Based on case strategy, we have analysed various en-
deavours to develop new system innovations for welfare 
and health care [3,4]. Currently, our research focuses on 
analysing the development and diffusion of two inno-

vation embryos [5]: a municipal management model for 
purchaser-provider constellations, and a new pattern of 
regional ophthalmology services. 

RESULTS 
The scaling up of experiments is a critical phase in sys-
tem innovation. Our research illustrates that various 
hybrid actors moving between various network settings 
play an important role in anchoring the niche- and re-
gime-level actors together. We have identifi ed differ-
ent types of hybrid actors that promote critical inter-
action between niche- and regime-level processes, and 
analysed the potential and limits of their action. Some-
times widening the scale of innovation from local ex-
periments to a national-level system innovation calls 
for establishing a new kind of agency in the network 
of service providers, users, and policy makers at vari-
ous levels [5]. 

It seems that system innovation is enhanced by the will-
ingness of active hybrid actors to change their own po-
sitions as they carry the innovation embryo from one 
phase to another. Our case showed how a local-level ac-
tor transformed itself into an entrepreneur with the sup-
port of  a policy maker. It also indicated that, at the be-
ginning, a certain degree of incompleteness of the in-
novation embryo is an advantage as this enables co-cre-
ation of the users. Transforming a complex system is 
battle against old ways of operating, in which several 
stakeholders need to take persistent action. 

DISCUSSION AND CONCLUSIONS
Health care is shaped by complex dynamics relating to 
national and regional policies and goals, municipal pol-
itics and professional interests. The conclusions from 
the analysis of system innovation processes in multi-
actor networks highlight the need for mediators linking 
processes at different levels and the importance of cre-
ating a shared understanding of the scale of the prob-
lem and its solution. 
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The cases highlight the critical 
importance of coalition build-
ing. Creating and maintain-
ing innovation capability calls 
for dialogue and negotiation 
between multiple stakehold-
ers. In this process, the inno-
vation embryo may need to be 
co-constructed several times to 
meet various local and societal 
needs and to become political-
ly accepted. 

EXPLOITATION POTENTIAL
Societal embedding has proved to be a relevant tool in 
cases where there is a strong public interest in solving 
a societal problem and where innovative solutions from 
private companies are needed. The approach has been 
geared towards supporting innovative collaboration be-
tween public and private actors. 

The process offers participating private companies a 
deeper insight into the needs and interests of the key ac-
tors of their market network. Their benefi ts of participa-
tion relate to decreasing innovation risks and to increas-
ing business management competence in the health sec-
tor. A special characteristic of this approach is that it 
points out the role of public decision makers in market 
building and includes them in the process. Through their 
involvement they gain a deeper understanding of market 
creation dynamics, the barriers for new technology dif-
fusion, and the contributions of different policy instru-
ments to innovation diffusion. This may enable them to 
fi ne-tune government support policies and to change the 
frame conditions for enhancing sustainable development. 
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A short defi nition of innovation is “transforming 
knowledge into benefi ts”. By that defi nition, re-
search and technology institutes have huge poten-
tial for innovation. In spite of this, there is still a 
wide gap between the outcomes of research projects 
and their commercial business applications. This 
paper provides a description of strategic develop-
ment activities at VTT Technical Research Centre of 
Finland for enhancing its service innovation capa-
bilities. Here we present a mid-study review of re-
sults relating to a currently ongoing project called 

“From research knowledge to business services”.

INTRODUCTION
In this paper, innovation capability is considered as an 
organization’s ability to consistently come up with nov-
el service business ideas and sequentially develop such 
ideas towards commercial utilization to deliver short- 
and long-term profi ts to the organization.

According to the theory of absorptive capacity (Cohen 
and Levinthal, 1990) the ability of an organization to 
recognize the value of new external information, as-
similate it, and apply it to commercial ends is critical 
to its innovative capabilities. Zahra and George (2002) 
have complemented the theory of Cohen and Levinthal 
and specifi ed the four dimensions of absorptive capac-
ity: acquisition, assimilation, transformation and ex-
ploitation. These theories and the conventional concepts 
of technology push and market pull hold great relevance 
to our efforts in studying and developing the effective-
ness of service innovation capabilities at VTT.

The goal of the project is to promote VTT’s organization-
al capabilities for better identifying the business poten-
tial of research-based knowledge and technology, deter-
mining effective ways to develop technology-focused 
business services in line with the identifi ed business po-
tential, and bringing the services to market where the 
offering best matches the customer demand (Figure 1).

A research and technology in-
stitute plays a multifaceted 
role in an innovation ecosys-
tem. Depending on the nature 
of the organization, the re-
sponsibilities in the technolo-
gy transfer value chain range 
from research and technology 
policy to new business incu-
bation (Figure 2).

VTT is a state-owned institute 
operating under the regime of 
the Ministry of Employment 
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and the Economy. In return for its investment, the state-
owner expects VTT’s research and development work to 
have an impact on national industry and commerce. In 
addition, VTT has set itself the strategic target of gen-
erating signifi cant growth in the share of private sector 
income and profi tability. These aims and expectations 
impose demands to make the technology and knowledge 
transfer processes more effective.

METHODS
The study and the development work are carried out as 
action research. Action research is an interactive and 
refl ective process of problem solving. It pursues action 
and understanding at the same time and therefore it 
is usually a participative method. The action research 
method can be used in organizations to improve strate-
gies, practices, and knowledge of the business environ-
ment (Dick 1999).

The selected method is conducted by developing sever-
al technology- and/or research-based service concepts 
from different research areas by means of piloting. The 
pilot cases represent all the stages of the innovation 
process and they include both technology-pushed and 
market-pulled signals. The versatility of the pilot cas-
es is considered to be vital due to the observing- and 
learning-related targets of the project.

RESULTS
Prior to this project, the service offering was fi rst out-
lined on the VTT scale (Figure 3). All of VTT’s offerings 
are determined by this service triangle. Different service 
sections carry different weight in VTT’s overall offering 
depending on the nature of the research.

The outcomes of the ongoing project will be expected to 
have a signifi cant long-term impact on the business per-
formance of the whole organization. 
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Figure 2. Technology transfer value chain of a research 
and technology institute (edited from Arthur D. Little 
2000). VTT’s role is in the fi eld of applied research and 
contract research. 

Figure 3. VTT Services.
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The ways in which companies think about innova-
tion activity have broadened into newly emerging di-
rections and dimensions such as organizational re-
newal, knowledge inputs, new service concepts, and 
the roles of users and demand in stimulating inno-
vation. Several reasons behind this situation have 
been identifi ed:

•   Innovation activities are undergoing profound 
changes, and take on whole new forms that are 
more complex and frequently intangible, even in 
sectors that were recently considered ‘tradition-
al’ or ‘low-tech’.

•   ‘Services’ comprise a strongly heterogeneous, 
but voluminous set of activities in the economy, 
which is hard to grasp systematically.

•   ‘Service innovations’ are multidimensional in 
nature, involving e.g. organizational, operation-
al, delivery system, customer interaction and 
technological elements, and it is challenging to 
obtain a systematic overview of them.

These observed changes in the innovation environment 
have also had an impact on the outlining of new public 
innovation strategies and policies by the Finnish govern-
ment actors. Because the international scientifi c research 
on the phenomenon of service innovation and non-tech-
nological innovative activity by companies is still in a 
relatively early stage when compared to technological 
innovation, fundamental information available from the 
Finnish innovation environment is still in rather short 
supply as well. In addition, the notions of user-driven 
and demand-driven innovation have recently entered the 
public innovation policy discussion. As a consequence 
of these developments, there are challenges in develop-
ing a long-term national innovation strategy and poli-
cy that supports companies in renewing their business 
in these areas. 

This study has two main objectives. Firstly, to help alle-
viate this problem by fi lling the existing knowledge gaps 
outlined above by evidence-based investigation, and by 
doing so supporting policy-making in Finland. The sec-
ond main objective is to utilize the created knowledge in 
interaction with different stakeholders to arrive at con-
crete policy recommendations based on the new knowl-
edge.

DATA AND METHODS 
Because most of the existing information available to 
policy-makers derives from measurement instruments 
that are historically based on the traditional, technolog-
ical perception of ‘innovation’, this project makes use of 
two different instruments to capture innovation activi-
ty by companies in the light of the more recent, broad-
er notions of innovation sketched out above. The fi rst 
part of the research is carried out with help of the re-
newed SFINNO™ database of Finnish innovation and is 
compiled by VTT’s Innovation Systems and Innovation 
Policy team. Here, single innovations made by Finnish 
companies that include a signifi cant service element are 
recorded systematically from technical and trade jour-
nals. The advantage of this “innovation-level approach” 
is that we can observe the technical and non-technical 
characteristics of these innovations across many indus-
tries, and examine the nature of their individual innova-
tion processes in more detail than is possible with other 
indicators.

The second part of the study looks in more detail at the 
Finnish manufacturing sectors, and utilizes the Finnish 
part of the European Manufacturing Survey. This sur-
vey was especially designed to capture the mix of tech-
nical and non-technical renewal taking place in individ-
ual manufacturing plants. The advantage of this survey 
instrument is that we can observe the interdependencies 
and drivers of renewal in products, services, processes 
and organizational practice across all manufacturing 
sectors (see Figure 1).
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In order to provide more systemic overviews that are 
suitable for policy-makers and which have possible 
practical implications for policy-making, the studies 
apply descriptive and statistical analysis with special 
attention to different types of innovations, companies 
and sectors. Secondly, interactive workshops involving 
various stakeholders from the business, policy and ac-
ademic communities are organized to stimulate discus-
sion and ensure that the project work has practical rel-
evance.

EXPLOITATION POTENTIAL
The project results have the potential for implementa-
tion through public policy-making aiming at enhancing 
the competitiveness of Finnish companies. It is foreseen 
that looking at patterns of different dimensions of inno-
vation activity simultaneously will generate new impe-
tus for implementation. In addition, facilitating discus-
sion among different stakeholders will also indirectly 
result in an increase in mutual awareness of the issues 
faced by businesses and public policy actors in Finland.

The PAINO project is currently ongoing and scheduled to 
be completed in March 2010.
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Services – both as a business and as a science – are 
a rapidly growing sector, and they have remarkable 
infl uences on processes and operations in companies 
and other organizations. This change does not touch 
only industry, but also society as a whole. There-
fore, a roadmap survey was carried out focusing on 
drivers, markets, challenges and use of R&D servic-
es in different lines of business in order to recognize 
signifi cant trends and service opportunities and de-
fi ne a common vision of service science and service 
business. 

INTRODUCTION
Today, more and more attention is paid to the service 
sector of the economy, whose rapid growth has led it to 
outstrip the two other sectors, agriculture and indus-
try. Services now dominate the economy; they repre-
sent about 70 per cent of the economy in OECD coun-
tries and 80 per cent in the U.S. This trend also affects 
the developing world, albeit to a lesser degree. For com-
panies, the goods era profi t and growth model no longer 
delivers the results it once did. Transforming business-
es towards greater service orientation seems to be much 
more profi table; when new capital goods are not being 
bought, services may provide a new and often stead-
ier source of revenue. Profi ts are also higher and in-
vestments smaller in after-sales services (after markets) 
than in manufacturing. 

Information and communication technology (ICT) is a 
key driving force shaping the fi eld and profoundly in-
fl uencing service practices. ICT is also radically chang-
ing how services are delivered and enabling both cus-
tomers and employees to get and provide better, more 
effi cient customized services. Although ICT is develop-
ing rapidly, thereby enabling new opportunities, serv-
ices are elaborated and implemented at a notably slower 
pace. In order to recognize signifi cant trends and serv-
ice opportunities and defi ne a common vision of serv-
ice science and service business, a roadmap survey was 

carried out focusing on drivers, markets, challenges and 
use of R&D services.  This roadmap draws up a general 
and wide survey on services progression and new possi-
bilities focusing on trends and future visions in differ-
ent industries, which are:
1.  Forest and Paper 
2.  Energy and the Environment 
3.  ICT and Electronics
4.  Engineering and Metal Products Industry 
5.  Construction and Real Estate Business 
6.  Biotechnology Applications in Food and Pharmaceu-

ticals 
7.  Transport and Logistics 
8.  Entertainment, Travel and Leisure,
9.  Retail and Wholesale
10.  Health and Social Services 
11.  Research Development and Consultation
12.  National Economy, Technology and Innovation Policy

METHOD
A two-round questionnaire was used to collect the ma-
terial for the roadmap. Inquiries were sent to both do-
mestic and international experts via the Internet. Open 
questions were used in the fi rst phase for collecting in-
formation from different lines of business. In the second 
phase respondents were asked to evaluate, on a scale of 
one to fi ve, the probabilities of the statements that were 
drafted on the bases of their answers in the fi rst phase. 
Time spans were defi ned as: current time (0-2 years), 
short term (3-5 years) and long term (over 10 years). 
In this inquiry respondents answered questions regard-
ing their own line of business. Also, internal workshops 
were used to verify the results and elaborate visions, 
Figure 1.

RESULT – SERVICE BUSINESS ROADMAP 
In the analysis of the answers from the survey and 
workshops it was noticed that several general drivers 
touch all the business lines. The following general driv-
ers were identifi ed:
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1.  Globalization of the economy and China phenome-
na

2.  Demographic change and the weakening of the wel-
fare ratio in developed countries

3.  Increasing consumption and economic availability 
of energy

4.  Ecological factors and climate change
5.  Digitalization and possibilities enabled by technol-

ogy

In addition, of course, different lines of business in-
volve their own characteristic drivers, markets and 
challenges, and have different approaches to the use of 
R&D services. 

CONCLUSIONS
Services – both as a business and as a science – are a 
rapidly growing sector infl uencing processes and op-
erations in companies and other organizations. Despite 
the rapid development of ICT, the elaboration and imple-
mentation of services take place at a remarkably slower 
pace. The roadmap describes the general drivers touch-
ing all the business lines and the drivers, markets, chal-
lenges and R&D service usage that are characteristic of 
each of the different lines. 

EXPLOITATION
The results of this foresight will be used to recognize 
signifi cant service trends and opportunities as well as 
to create a big picture about services both as a science 
and as a business. 
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How to combine research knowledge across dis-
ciplines is a big question when studying and de-
veloping services in industry and public organi-
zations. This paper presents a new kind of work-
shop process aiming at co-creation in a research 
network. We piloted the process at VTT Technical 
Research Centre of Finland during January – May 
2009.

INTRODUCTION 
In large research organizations there is a tendency that 
new research projects originate in research groups or 
in knowledge silos. Applied research faces the specifi c 
challenges of how to consider the needs of the custom-
ers, scientifi c knowledge and societally relevant ques-
tions in research projects. Large organizations may also 
have a communication gap between managers and em-
ployees. We claim that collaboration across “the silos”, 
hierarchical levels, disciplines and different actors does 
not emerge easily. New interdisciplinary research net-
works require tools and methods for initiating learning, 
synergy and collaboration.

Services, both as a business and as a science, are a rap-
idly growing sector, and they have a remarkable infl u-
ence on processes and operations in companies and oth-
er organizations. VTT has traditionally focused on the 
development and application of technology. Howev-
er, over the past couple of years, VTT’s interests have 
extended to technology-based services, service busi-
ness and service innovation research. In order to create 
VTT’s Service Science and Business network we com-
bined foresight and organizational learning methods, 
namely roadmapping and developmental impact evalu-
ation, in a workshop process. 

METHODS
This paper presents a process called learning by fore-
sighting and evaluating (LIFE). LIFE enables the man-
agement of future-oriented networking across organi-

zational borders as a basis for continuous learning and 
innovation. The process is a potential embryo for a new 
kind of research culture that fosters learning in the net-
work as well as the shared and transparent planning of 
project proposals.

The process derives from the theories and methods of 
expansive learning, developmental impact evaluation 
and roadmapping (Engeström 1987, Saari et al. 2008, 
Ahlqvist et al. 2008). The acronym LIFE evokes the viv-
id and interactive process that takes place between dif-
ferent stakeholders during the workshops. The process 
enhances new face-to-face contacts inside and across 
organizations and hierarchical positions. It creates new 

“life” for the research area and disperses it in the organ-
ization.

In the process, fi ve workshops were organized in which 
the current state of service research was fi rst analysed. 
Two past projects were used as mirrors and samples to 
identify the strengths of the pioneer research projects 
and to question the monodisciplinary approach to re-
search. Every workshop was an effort “to cross a border” 
and help the participants see their research in a new 
context and in a wider horizon. 

RESULTS 
The process developed the service research network and 
produced new project initiatives as an immediate re-
sult. The participants had an opportunity to engage in 
dialogue across hierarchical boundaries. Furthermore, 
the process built up a network and its embryonic re-
search strategy from below, from above and together 
with customers and collaborators. In order to continue 
this way of learning in the networks, the process needs 
to be adopted as a continuous way of planning and or-
ganizing research. Our previous intervention processes 
(Kallio & Saari, 2008) have proved how important the 
middle managers’ role is in continuing and spreading 
this way of operating. 
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DISCUSSION, CONCLUSIONS AND EXPLOITATION 
POTENTIAL
The fi rst pilot has proved how fruitful it is to combine 
the analysis of the past with the construction of the fu-
ture in the same process. Typically, the impact evalua-
tions only identify the strengths, problems and hindranc-
es that should be improved in the organization. They do 
not give tools or construct the fi rst learning actions for 
future activity. Likewise, the roadmapping and foresight-
ing methods help participants think and plan their future 
vision and actions without using lessons learnt from the 
past as a starting point. By combining these methods we 
create an opportunity for people to learn and move be-
tween these horizons – from the past to the future. In ad-
dition, the LIFE process itself is a promising service con-
cept, which may be marketed to expert and research or-
ganizations.
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Figure 1. The cycle of LIFE as a learning process.
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The benefi ts of meteorological information services 
have been studied widely, but a coherent view of the 
impacts of the services has remained elusive. Met-
information services must be fi rst seen as a service 
with potential positive impacts on the functions of 
society; only then will the services be regarded for 
what they are in fact worth. Our research looked into 
the value of the services to society as a whole [1]. In 
addition to the methodological contribution to met-
services value assessment, the services of the Finn-
ish Meteorological Institute represent an empirical 
case [2]. The results of the empirical case were ex-
plicit. The total value of benefi ts well exceeded the 
annual budget allocated for the Institute. 

INTRODUCTION 
Met-information provision must fi rst and foremost be 
seen as a service, and not as a function in its own right. 
This service should have potential positive impacts on 
the functioning of society; only then will the services 
be regarded for what they are in fact worth. The impacts 
of meteorological information services were analysed for
•  all modes of transportation; road, rail, marine and 

inland waterways, aviation and light traffi c (pedes-
trians, cycling)

•  construction and facilities management, i.e. the 
building phase of physical infrastructures and the 
operating and maintenance phases

•  energy production and distribution
•  agricultural production.

METHODS 
The benefi ts and/or negative impacts of the information 
service are due to mechanisms that are often very hard 
to assess because of the interlinkages of the variables 
involved. Usually the impact mechanisms are a combi-
nation of empirical experience and logical deduction. In 
the best cases, empirical observations have been mod-
elled to enable the analysis of different scenarios, e.g. the 
marginal impacts of increased, improved or better uti-

lized information. Such empirical models are extensive-
ly found in engineering (e.g. safety impacts of road im-
provements), health care (e.g. impacts of smoking) and 
economics (e.g. impacts of tax reductions).

RESULTS 
The total value of the benefi ts generated each year by the 
Finnish Meteorological Institute (FMI) exceeded the an-
nual budget of the Institute many times over. The bene-
fi ts were calculated for the current situation with exist-
ing services. The theoretical maximum potential of the 
benefi ts was then assessed, assuming perfect informa-
tion. This projection was done simply by assuming that 
all potential users of met-information have access to it, 
are using it and are adjusting their behaviour and deci-
sions accordingly. 

Current services generate roughly 260 M€ in annual 
benefi ts for the analysed sectors, when assuming con-
servative impact scenarios, and it was estimated that by 
enhancing the distribution systems and availability of 
service and improving service quality, benefi ts of up to 
430 M€ can be accrued per year. As the annual budg-
et of FMI is around 50-60 M€, the estimate for the an-
nual benefi t to cost ratio for existing services is at least 
5/1 and potentially up to 10/1. These benefi t-cost ratios 
are calculated yearly, i.e. [annual budget of FMI] / [annu-
al benefi ts], and thus no discounted cash fl ow approach 
is applied.

CONCLUSION AND EXPLOITATION PROSPECTS
Judging from the FMI case, it seems evident that the val-
ue of information will play an increasing role when so-
cieties grow more and more information intensive. Val-
ue starts to play a serious role: private sector actors must 
consider their business development efforts and the pub-
lic sector their own information services and the servic-
es they procure from the private sector from this partic-
ular angle – will the information be of value in fi nancial 
and economic terms? The FMI case showed clearly that 
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the value was there, and moreover, well above the initial 
expectations.

The methodology of the value and benefi t assessment is 
generic and applicable to a variety of fi elds. Hence sim-
ilar assessment projects were carried out to assess met-
services in the Balkan region and in a number of other 
corporate cases. We expect that our approach will also be 
applied to educational services and activities.
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Sector Principal impacts and benefi ts Value of current 
benefi ts with cur-
rent information

Additional potential 
benefi ts with per-
fect information

Road transport Reduction in number of accidents 11 M€ 9 M€
Pedestrians and 
cyclists

Reduction in number of slipping accidents 113 M€ 122 M€

Waterways and 
marine transport

Reduction in number of accidents and environ-
mental damage

25 M€ Not calculated

Aviation Reduction in number of accidents and emissions, 
fuel savings, more effi cient operations

54 M€ 4 M€

Rail transport Passenger and freight time savings 0.3 M€ 0.2 M€
Logistics, supply 
chain

Reduction in storage costs and risks (accidents, 
damage)

Not calculated 5 M€ in total

Construction, fa-
cilities manage-
ment

Prevention of mould and mildew damage, more ef-
fi cient maintenance

15 M€ 15 M€

Energy produc-
tion and distribu-
tion

Energy production capacity and availability predic-
tions, prevention of damage and interruptions

10 M€ 8 M€

Agriculture Crop protection from damage, pest control and 
damage reduction, harvest timing

34 M€ 3 M€

Total 262 M€ 166 M€

Table I. The benefi ts of met-information services per year (conservative estimates).

[2]   Leviäkangas, P., Hautala, R. “Benefi ts and value of 
meteorological information services – the case of 
the Finnish Meteorological Institute”. Meteorological 
Applications 16: 369-379 (2009). Royal Meteorologi-
cal Society.
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This abstract concerns the ongoing research project 
The Value of Corporate Security Services (ValueSSe). 
The focus is on understanding and describing cor-
porate security-related value and earning principles. 

INTRODUCTION 
It is a challenge to understand, describe and demon-
strate the value of security for the client. In order to 
understand that value, service providers need to eval-
uate the effects of security on client organizations’ 
core business. In addition, the value creation processes 
should be more transparent for customers. If this can be 
done successfully, the role of value-based pricing might 
be increased in the security business. Collaboration and 
partner-based relationships between different service 
providers and clients might provide an opportunity to 
create common understanding and shift the nature of 
the business towards value-based thinking instead of 
merely selling “manpower” and technical devices. The 
primary aim of the ValueSSe project is to develop and 
demonstrate methodology and tools for defi ning and de-
scribing the value of corporate security services, creat-
ing business network concepts, supporting the consid-
eration of earning principles and logic of pricing related 
to corporate security.

METHODS AND PARTNERS
The ValueSSe project consists of two parts: a research 
study and a development project carried out with a group 
of 11 companies. The duration is three years (April 2009 

– May 2012). Project implementation is separated into 
the following work packages related to corporate secu-
rity services: 1) Value perceptions, 2) Risk management, 
3) Earning principles and logic of pricing, 4) Models of 
value creation, 5) Business network concepts, and 6) De-
veloping and testing methods and tools. Group inter-
views are used as research methods in work packages 
1, 2 and 3. Lettering and methods for qualitative analy-
sis are used when interview data is analysed. Develop-
ment work on models, methods and tools is based on in-
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The project implemented by VTT is a part of larger-
scale research on identifying, developing and mod-
elling pedagogical technology innovations for wide-
spread distribution to Finnish schools. The research 
generates new know-how and operation models for 
the incorporation and establishment of technolo-
gy as a part of the study and learning environment. 
The results of the research are e.g. public-private co-
operation models and service concepts that utilize 
education technology. The research is a part of the 

“ICT in school’s everyday life” project coordinated by 
the Ministry of Transport and Communications. The 
project is included in the government platform and 
will be implemented in cooperation with the Minis-
try of Education, the Finnish National Board of Edu-
cation, universities and business.

GOALS
The goals of the VTT project are:
1)  To implement a framework for the evaluation of the 

impacts of the “Educational Technology in School’s 
Everyday Life” pilot projects. The framework for 
evaluating educationl technology information serv-
ices includes the studied criteria, instruments and 
methods for the identifi cation, grouping and evalu-
ation of the main economic and qualitative impacts. 
The framework also requires the composition of an 
impact mechanism architecture. The framework is 
mainly limited to technical solutions and their im-
plementation methods, service networks, user needs 
and usability and possibly also political goals.

2)  To evaluate an example case from a school partic-
ipating in the “Educational Technology in School’s 
Everyday Life” project and study the generalization 
and scalability of the case results. In the example 
case solution the ICT needs of the school system are 
met through net-based open technology and a new 
acquisition model. This model is compared to the 
traditional closed model. The emphasis of the eval-
uation is on assessing socio-economic impacts. The 

defi nition of the evaluation means that the impacts 
are linked to hardware and software costs, work and 
energy costs, user needs, usability, technical per-
formance and service networks.

APPROACH AND METHODS
The data required for the evaluation will be gathered by 
means of expert interviews and questionnaires or a lit-
erature study. Workshops will be arranged as the work 
continues in order to utilize the know-how of different 
parties, consolidate different opinions/needs and vali-
date the results.
The evaluation framework will be compiled by apply-
ing the open and modular EVASERVE information serv-
ice evaluation tool developed by VTT in 2006-2008. The 
framework will be compiled and tested using an interac-
tive development process with the concrete case exam-
ple. The framework will be supplemented according to the 
experiences of the evaluation and expert views so that it 
can also be applied to the other objects of the “Education-
al Technology in School’s Everyday Life” project.

PARTNERS
The project is funded by Tekes (Finnish Funding Agency 
for Technology and Innovation), Aronet-Esitysyhtiö Ltd, 
Arcturia Ltd, IBM, the Ministry of Transport and Com-
munications Finland, the Ministry of Education and VTT. 
The project is planned to involve international coopera-
tion, especially with the Singapore National Institute of 
Education.

REFERENCES
[1] Hautala, R., Leviäkangas, P., Öörni, R. et al. 2008. 

EVASERVE - a meta-tool for evaluation and develop-
ment of information services http://www.evaserve.fi /

[2] Leviäkangas, P., Hautala, R. “Benefi ts and value of 
meteorological information services – the case of 
the Finnish Meteorological Institute”. Meteorologi-
cal Applications, Wiley. In press. Published online 
March 12, 2009.

Educational Technology at School’s Everyday Life – 
Evaluation Framework for ICT Services

RAINE HAUTALA
Senior Research Scientist

raine.hautala@vtt.fi 

Tel. +358 20 722 5872



 64

INTRODUCTION
Industrial services are drawing more and more atten-
tion both in manufacturing industries and within the re-
search community. There are several identifi ed organiza-
tional challenges in developing industrial services. These 
challenges are related to manufacturing traditions, dif-
ferent operational functions and managerial processes. 
Particularly the industry lacks concepts and methods in 
order to create personal and shared understanding of 1) 
why change is needed: motives and commitment, 2) what 
kind of organizational change is needed and 3) how tar-
geted change could be supported and managed in prac-
tice. Our approach views the transition towards service 
business as a process of developing organizational serv-
ice capability and culture [1;2]. 

The purpose of this article is to present the conceptual 
evaluation frame and the practical procedure for evaluat-
ing the collective mindset of the organization concerning 
service business development and illustrate its use in the 
case study. The participative evaluation procedure pro-
vides systematic means to create shared understanding 
of complex, ongoing change and manage it more pur-
posefully. The approach was applied and developed fur-
ther with Vaisala, a global company providing a com-
prehensive range of innovative observation and meas-
urement products and services for meteorology, weather 
critical operations and controlled environments. Vaisala 
took part as the piloting company in the ServO research 
project, which focuses on organizational changes and in-
teractive management in the industrial service business. 
The company was involved in the project from August 
2008 till February 2009. During this period, the company 
restructured its service business The aims of the cooper-
ation project were to support the ongoing change process 
by providing research-based information about the de-
velopment state of the organizational service capability, 
and to facilitate the formation of a service-oriented cul-
ture and collaborative working practices in the organiza-
tion. In addition, it was expected that the project would 

How to Evaluate Industrial Service Culture and 
Capability

MAARIA NUUTINEN  

Senior Researcher  

maaria.nuutinen@vtt.fi   

Tel. +358 20 722 6758

INKA LAPPALAINEN

   

raise staff awareness and enhance key personnel’s com-
mitment to service business development. Finally, it was 
agreed that the development actions would be laid out in 
a development plan.

METHODS 
The evaluation was conducted as a collective learning 
process that was modifi ed to the specifi c needs of the 
company. The main phases of the evaluation process, in-
cluding the data gathering methods and working practic-
es, are described in Picture 1. The evaluation was based 
on VTT’s theoretical work to defi ne organizational serv-
ice capability and culture in industrial companies. The 
frame provides fi ve basic elements: 1) Service culture, 
2) Understanding of a service business, 3) Management 
practices, 4) Development practices and 5) Customer re-
lations. Each of the elements has a criterion for assess-
ing change towards a customer- and service-business-
oriented organization. These fi ve main elements are over-
lapping and interconnected, and should be analysed on 
several levels, taking into account strategic management, 
process management and operations. Theoretical back-
grounds for these concepts are based on research into or-
ganizational capabilities, service quality, service man-
agement and assessing organizational culture [1;2;3;4]. 

RESULTS 
As a result of the collaborative evaluation process facilitat-
ed by VTT researchers, the company achieved better com-
mon awareness of the development state of its service cul-
ture and capability, which was discussed and worked on 
further on a number of levels and cross-functionally in the 
organization. Finally, in the development plan, the project 
group summarized the evaluation process, main results, 
development needs and actions, as well as their connec-
tions to service business change as a whole. Based on the 
evaluation, a greater emphasis could be placed on some de-
velopment issues in order to facilitate further transforma-
tion in the service business. Consequently, the concrete ac-
tions described in the development plan will support con-
tinuous improvements in service capability and cultur-
al transition towards a more service-oriented culture in 
which the company serves as a life cycle service partner.

DISCUSSION AND CONCLUSIONS
According to the feedback given by the project group at 
the company, the evaluation of service culture and capa-
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bility fi rst provided the conceptual framework for per-
sonal and collective refl ection concerning the develop-
ment stage of its service business. Thus it contributed 
to the creation of a shared understanding of attained 
progress and further development potential, needs and 
means in the service business. Secondly the proce-
dure enabled a systematic and collective learning proc-
ess, which on one hand refocused the ongoing change 
process and on the other hand enabled a regular evalu-
ation process and cross-functional, dynamic forums to 
strengthen service-oriented culture. The main needs for 
improvements concerned establishing criteria for clari-
fying the conceptual framework of evaluation elements 
and involving the staff even more in the evaluation proc-
ess. To conclude, our approach to analysing and support-
ing industrial service capability and culture shows prom-
ise, but needs further research and development. 

EXPLOITATION POTENTIAL
The approach provides an essential, but typically ab-
sent, perspective with practical tools that enable industri-
al companies to understand and improve the management 
of complex and dynamic change processes when pursu-
ing growth with services. Furthermore, when adding the 
perspectives of customers and external service providers 
into the evaluation, the approach would support even more 
comprehensively networked service business development.  

Picture 1. The evaluation as a collective learning process: phases and methods.
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In today’s world, where conventional production is 
moving to cheaper areas, service business is be-
coming increasingly important in high-cost western 
countries. However, the research of service process-
es and practices is a relatively untouched area.

In many cases these new service systems are not 
critically evaluated and planned, and consequently 
have serious problems in their operation and man-
agement. This paper will give a brief introduction 
to the system dynamics approach for developing 
tools to control, optimize and analyse service proc-
esses.

INTRODUCTION 
Service systems are typically complex due to the inter-
action of technical, economical and social factors. Since 
people have a limited understanding of complex sys-
tems, the consequences of different decisions and poli-
cies are diffi cult to anticipate.

The service theory is still in its infancy, and service 
processes are not as well understood as conventional 
production systems. This is why there is a need for tools 
to model, simulate, and optimize different service con-
cepts and processes. Methods to understand and convey 
the value chain, especially the added value for custom-
ers, comprise the key factor in selling services.

METHODS 
System dynamics is an approach to solving problems in 
dynamically complex management systems. The idea is 
to model organizations’ structures as well as practic-
es and study system behaviour with computer simula-
tions. Typically, the problematic behaviour arises from 
the dynamics of technical, economical and social fac-
tors. Hence, model boundaries must be broad and cover 
different disciplines. The models also involve complex-
ity and non-linearity in a way that makes analytic so-
lutions inapplicable.

Once a simulation model is constructed, a vast selection 
of mathematical methods become available – optimiza-
tion, control, sensitivity analysis, to name but a few.

RESULTS 
The potential application fi eld of dynamic modelling is 
vast. Consequently, the type of results achieved in these 
projects varies from application to application. Let us 
consider a couple of practical examples.

A tool for formulating robust service practices was de-
veloped for a company in the fi eld of special product 
manufacturing. The fact that individual customers have 
their own unpredictable requirements makes project 
manufacturing complex. It was common for the initial 
requirements of individual customers to be elicited over 
a period of between four to six weeks through at least 
three interactions. 

A typical case simulation is presented in fi g.1 with ten 
special product projects in series. In fi g. 2 three dif-
ferent strategies were tested under this scenario. The 
fi rst strategy (leftmost column) describes an over-opti-
mistic strategy, the second one (middle column) depicts 
a deterministic strategy in which the cumulative prof-
it is maximized and the third strategy (right column) 
presents a robust strategy based on probability distri-
butions of uncertainties.

DISCUSSION AND CONCLUSIONS
With the help of this tool, different scenarios can be 
optimized and analysed under different conditions and 
uncertainties. It can be used for pricing different serv-
ices, selling a service to a customer and conveying 
the importance of key elements in the process, e.g. the 
schedule, quality and fi nancial implications if the cus-
tomer does not provide the plans and specs in time.
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EXPLOITATION POTENTIAL
In several companies these tools and methods have be-
come an essential means for making better decisions. 
When the models, simulators and tools are implemented 
directly into ERP and CRM systems, they will become 
part of everyday operations. They are continuously up-
dated – all the results are based on relevant information 
instead of static paper reports on old situations collect-
ing dust on a shelf.

The business potential of these methods and tools is 
exceptionally large as they can be used for risk man-
agement, optimization, as well as strategic and tacti-
cal planning.
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Figure 1. Example of system dynamic model using interface.
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In the coming years we will see low-cost networked 
consumer electronics (CE) devices dominating the 
living room. Various applications will be offered, in-
cluding IPTV, VoIP, VoD, PVR and games. On the 
other hand the requirements of computer games in 
terms of CPU and graphics performance are contin-
uously growing. With regards to gaming, the need to 
compete with traditional game consoles will require 
a radical change in the system architecture. For per-
vasive gaming in various environments like at home, 
hotels, or Internet cafes one should be able to also 
run games on mobile devices and modest perform-
ance CE devices. The EU IST Games@Large project 
is developing a new cross-platform approach for dis-
tributed 3D gaming in wired/wireless local networks. 
It introduces novel system architecture and protocols 
for transferring the game graphics data across the 
network to end devices. Simultaneous execution of 
video games on a central server and a novel streaming 
approach to output 3D graphics on multiple end de-
vices enable access to games on low-cost set-top box-
es and handheld devices that natively lack the power 
to execute games with high-quality graphical output.

INTRODUCTION 
Home computers have already brought Ethernet and 
WLAN as standard equipment to homes. It is envisioned 
that the home of the future will be an always-on connect-
ed digital environment with a wide variety of applianc-
es. Computer gaming has been utilizing this infrastruc-
ture for a long time. Modern games have become highly 
realistic and are consumed by a wide population, not only 
youngsters. As the games have turned into realistic con-
nected virtual worlds they have set even greater demands 
on computer hardware. High CPU processing power and 
graphics performance is required to play these games. 

At the same time, mobility and digital home entertain-
ment appliances have generated the desire to play not 
only in front of a home PC, but everywhere inside the 

house and also on the go. As the result of TV digitali-
zation, simple set-top boxes (SsTBs) have entered homes. 
Also, several low-cost consumer electronic end devices 
(CE) are already available at home. Although these de-
vices are capable of executing software, modern 3D com-
puter games are too demanding for them. The Games@
Large project is developing a novel system for gaming in 
both homes and enterprise environments, like hotels, In-
ternet cafés and elderly homes. In the Games@Large sys-
tem, the key concepts are execution distribution, audio 
and graphic streaming and rendering, and decoupling of 
input control commands. Games are executed in one or 
more servers and the game display and audio are cap-
tured and streamed to the end device, where the stream 
is rendered and the game is actually played. Game con-
trol is captured at the end device and streamed back to 
the server and injected into the game. It is important to 
note that no special game adaptation is required; almost 
any commercial game can be played via the Games@
Large platform.

METHODS AND WORK IN PROGRESS
The project has chosen an iterative ”spiral-like workfl ow” 
model as its work model. In the fi rst phase we started 
with the requirements gathering. In this phase, we ana-
lysed the market and the users’ and stakeholders’ needs 
and expectations in order to elicit the requirements for 
the system (e.g. in terms of costs and performance). The 
requirements for the platform and the tools were speci-
fi ed based on the needs of the targeted cross media and 
the scenarios/business cases chosen. According to a par-
ticipatory design criterion, scenarios were prepared and 
validated by experts and users. Requirements also quan-
titatively specifi ed usability issues (e.g. maximum time 
to learn how to use the interface, maximum number of 
steps to perform a task, etc.) in order to keep systemat-
ically under control the overall usability of the system. 

The second phase was the concept design. First, we trans-
lated the user requirements into technological specifi -
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cations. Then we analysed the match between the user 
requirements and the available technologies. We there-
by identifi ed and selected the most suitable technologies 
to achieve the goals. This involved the selection of off-
the-shelf components, or the specifi cation of new mod-
ules for the functionalities that we considered more ap-
propriate to develop ourselves. Finally, we designed the 
platform, modules and tools that were needed to imple-
ment the Games@Large platform according to the user 
requirements. 

The third phase is the development of the Games@Large 
platform and tools. This phase is currently ongoing in 
the project. 

The fourth phase is dedicated to testing/validation and 
the evaluation of business perspectives, which has also 
started for the fi rst focus area. Beyond the major iteration 
cycles, which we describe below, continuous lab testing 
has been the rule of thumb for good development.

The project involves three main iteration cycles, which 
will cover all the four business domains or focus areas 
for Games@Large.

CONCLUSIONS AND EXPLOITATION POTENTIAL
Games@Large is implementing an innovative architec-
ture, transparent to legacy game code, that allows distri-
bution of cross-platform gaming and entertainment on a 
variety of low-cost networked devices. Virtually extend-
ing the capabilities of such devices, the Games@Large 
system is opening up important opportunities for new 
services and experiences in a variety of fi elds and in par-
ticular for entertainment in the home and other popular 
environments.
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To be successful, enterprises need to engage in a con-
tinuous process of innovation that generates prod-
ucts and services that add value to their custom-
ers. Technology is, in general, available to everybody 
everywhere. Thus the main comparative advantage 
an enterprise will have is the process of innovation. 
To be innovative, enterprises need to be able to ef-
fi ciently combine a broad range of knowledge from 
different domains. Collaboration is the key to suc-
cess; it is the ability to access and share information 
and knowledge between organizations.

“By 2020 enterprise collaboration and interoperabil-
ity services will become an invisible, pervasive and 
self-adaptive knowledge and business utility at the 
disposal of European networked enterprises from 
any industrial sector and domain, enabling them 
to rapidly set up, effi ciently manage and effective-
ly operate different forms of business collaborations, 
from the most traditional supply chains to the most 
advanced and dynamic business ecosystems.”

The above vision statement is from the COIN Inte-
grated Project. Its objective is to study, design, de-
velop and prototype an open, self-adaptive, generic 
ICT-integrated solution to support the 2020 vision. 
The project develops services for Enterprise Collabo-
ration and Interoperability.

APPROACH
Software as a Service (SaaS) is a model of software de-
ployment whereby a provider offers an application that 
customers can use on demand. SaaS software vendors 
may host the application on their own web servers or 
download the application to the consumer device, disa-
bling it after use. 

COLLABORATIVE PROJECT MANAGEMENT
Today, many business activities are performed collabora-
tively in networks. Dispersed partners come together to per-

form a specifi c task. The projects consist of partners from a 
wide variety of organizations collaborating towards a com-
mon goal, despite the differences in their backgrounds, cul-
tures and business behaviours. The success of the project 
depends heavily on their collaborative performance. 

PROJECT MANAGEMENT 2.0
Project Management 2.0 (PM2.0), also referred to as So-
cial Project Management, is an evolution of project man-
agement practices and software built on Web 2.0 tech-
nologies. Such applications include blogs, wikis and oth-
er collaborative and social software, and share charac-
teristics like open APIs (Application Programming Inter-
face), service-oriented design and the ability to upload 
data and media as well as the ability to collaborate, share 
and communicate. 

Traditional project management is based on the project 
manager’s control. The new generation of project man-
agement tools enables the creation of a collaborative 
space, where everyone involved in the project is able to 
contribute to the project work. A project can be to some 
extent led and developed by the whole team, giving each 
team member access to the full information on the project. 
The project manager has a more visionary role, choosing 
the right direction for project development. Table 1 gives 
a summary of the key differences between Project Man-
agement 2.0 and traditional project management.

In PM2.0, the vision is that with insight and collabora-
tion driving a project, people and businesses accomplish 
much more than they did with traditional project man-
agement rules that build work around a project manage-
ment system. As a member of the COIN consortium, VTT 
is developing the following functionalities through the 
SaaS paradigm in order to support the vision.

PROJECT ALIGNMENT 
Project alignment is the process of ensuring that 
the key stakeholders in a geographically distribut-
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ed project share a common understanding of project 
work processes, operational procedure, objectives and 
plans. The ideal situation is a totally unifi ed project 
work process. Project alignment is even more impor-
tant in a Collaborative Project. Alignment is not just 
a matter of agreeing on certain project working hab-
its, norms and styles. Often it requires participation in 
a learning process. 

To build and increase the project alignment level, the 
working and experience level of the project partners must 
be analysed and measured. Based on the alignment ca-
pabilities a suitable learning environment can be estab-
lished. Consequently the measurement of partners’ align-
ment status and an interactive learning environment are 
the two building blocks in boosting project alignment. 
The functions of the Participative Project Alignment 
Booster, currently under development, are implemented 
as web services.  
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Traditional Project Management Project Management 2.0

Centralization of control Decentralization of control

Top-down planning Bottom-up planning

Authoritarian, strictly controlled environment Collaborative environment

Implied structure, pre-defi ned structure and tasks Emergent structures, tasking

Limited / restricted access to the plan Organized / unlimited access to the plan

Local access to information, strict user restrictions Universal access to information, very few restrictions

Limited communications within team, separate tools Enhanced communications within team, e.g. shared   
project e-mails, chats

Separate projects Holistic approach, resource pools

Often complex tools Easy to use tools

Rigidity of tools Flexibility of tools

Table 1 – Comparison of project management approaches.
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The ongoing municipal service structure reform to-
wards adopting a multiple supplier model calls for 
developing new innovative service and operation 
models and introducing a new management ap-
proach. Adopting the model is a complex process of 
change. The management of this process requires in 
particular a process- and player-based development 
approach that takes customers, users and personnel 
groups into consideration, and a systematic scheme 
for assessing and monitoring the quality and cost-ef-
fectiveness of services. Thus comprehensive assess-
ment work is needed in order to compare and de-
velop new and different service models. These were 
the starting points of the two-year Multipro develop-
ment project, which was launched in May 2009 with 
the aim of improving the productivity and quality of 
municipal well-being services and promoting the in-
troduction of multiple supplier models.

METHODS AND GOALS
Combining multidisciplinary expertise, the project sets 
out to assess and develop well-being services compre-
hensively with a view to different player groups. The ap-
proach roughly consists of four key elements, their crite-
ria and methods: 1) a strategic service model, 2) cost and 
pricing models, 3) networked service processes and man-
agement models, and 4) the personnel’s service capabili-
ties and culture. Development-oriented assessment work 
makes use of quantitative and qualitative data collection 
methods. Participative service assessment and develop-
ment methods are introduced in order to commit the key 
player groups to the change processes. In addition to the 
results generated by municipal development projects, the 
project aims to 1) provide a more in-depth understand-
ing of multiple-supplier models in municipal well-being 
services and of the management of the ongoing service 
structure reform as a complex phenomenon, 2) further 
develop and disseminate best practices as well as assess-
ment and development models for use by different play-
ers in municipal services, and 3) collect and strengthen 

expertise in the fi eld within VTT and between external 
partners. 

EXECUTION OF THE PROJECT 
The project consists of two municipal development 
projects and workshop-based steering group work for co-
ordinating the project. The project of the City of Tampere 
is targeted at developing the productivity and quality of 
public health centre services. The project of the City of 
Pori is focused on two intensive residential service units 
for the elderly. They consist of different service models, 
refl ecting the ongoing change towards multiple suppli-
er models. 
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