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Abstract: This study briefly introduces the National Open Innovation System
(NOIS) paradigm, which enables open innovation and online social network
(OSN) approaches integration to a National Innovation Systems (NIS) and
higher education. With the help of interpretive field research methodology, we
present our initial findings regarding the implementation of NOIS as a part of
Finnish NIS and especially higher education. Finland is one of the leading
nations regarding innovation and educational systems and therefore it could be
regarded as an extreme case. This study is building a strong knowledge
foundation which helps us to better understand the main obstacles and
challenges of this implementation process. It is suggested that the biggest
implementation challenges are the recruitment of human resources and the
ability to change the higher education organizations current practices.
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1 Introduction

The most competitive countries in the world typically have sophisticated National
Innovation Systems (later NISs) (e.g. Lundvall, 2007). In open innovation approach
internal and external ideas and resources are combined on the way to introduce new
products and services (Chesbrough, 2003). Recently online social networks (later OSNS)
— communities and hosted services facilitating collaboration and sharing between users —
have recently gained a significant interest among ordinary net users as well as
professionals (Cachia et. al. 2007). We believe that it is possible to utilize open
innovation focused OSNs as a part of NISs. This kind of system enables true mass
collaboration and innovation in which masses of people are innovating together in an
open infrastructure (Tapscott and Williams, 2006).

This study introduces the main principles from a novel mass innovation paradigm
named National Open Innovation System (later NOIS). In year 2008 NOIS was rewarded
as a best school related innovation in Finland, which according to Global
Competitiveness Report 2008-2009 is one of the leading nations regarding national
innovation and educational systems. Previous NOIS publications (Santonen et. al 2007,
2008a, 2008b and 2008c) have covered only the theoretical aspects of the NOIS, while



the practical experiences have been omitted. Therefore in this study we will focus on the
findings of implementing NOIS as a part of Finnish higher education system.

2 Introducing the Theoretical Foundations

2.1 Theoretical foundations of National Open Innovation System (NOIS)

Theoretical foundations for NOIS were initially introduced by Santonen et. al. (2007)
and later on refined in series of publications including: 1) the integration of OSNs to the
Triple Helix model (Santonen et. al 2008), 2) increase of individual creativity with the
help of content recommendation (Santonen et. al 2008) and 3) a definition of a solid
reward model for NOIS (Santonen et. al 2008). Because of these publications the detailed
theoretical background of NOIS is omitted in this study. The above studies are suggested
as additional reading for those who are interested in more detailed theoretical
information.

2.2 What is NOIS?

Following taxonomy is defined to describe what NOIS is. First, NOIS is a part of
NIS, yet it is globally scalable. NIS is a set of institutions whose interaction determines
the innovative performance of nation (adapted from Nelson, 1993). However, globally
scalable requirement expands the NOIS geographical scope from nation level to global
level. Second, even if NOIS is an OSN, yet has a strong offline support structures such as
higher education system. Third, NOIS is grounded to open innovation (Chesbrough,
2003) which suggests that instead of doing everything by yourself, you should look also
for external resources. Fourth, the content production model for NOIS is founded on user
generated content model. User-generated or user-created content is typically associated to
publically available contents in which the consumer is the creator, consumer and
distributor of content (e.g. OECD 2007 and Le Borgne-Bachschmidt et. al. 2009). Fifth,
NOIS is utilizing mass collaboration and crowdsourcing. Mass collaboration occurs when
a large group of people work independently to achieve shared outcomes through
communication technologies and loose voluntary networks (adapted from Tapscott and
Williams, 2006). In crowdsourcing a task is delegated to a large group of people, which
then suggests their own solutions for the defined task (Howe, 2006). Sixth, NOIS OSN is
build on a open source technology in which the software is freely and publicly available
for use or modifications (e.g. Open Source Initiative definition at opensource.org).
Finally, NOIS is a personal tool, which challenges our current mindset and way of work.
At the first stage a novel idea is only an intention in individual’s mind which later on is or
is not shared with other people by verbal or written communication depending on the
individual’s willingness to share (Santonen et. al. 2007). This final sharing requirement is
simple to define, but in practice it appears to be very difficult to execute. According to
Nielsen (1997 and 2006) OSN are affected by participation inequality and in most
communities, 90% of users are lurkers who never contribute, 9% of users contribute a
little, and 1% of users account for almost all the action.



2.1 Defining mass idea and mass innovation

According to Santonen et. al. (2007) idea is a novel representation in individual’s
mind relating to conception or notion of something to be done or carried out. The new
idea is first born in individual mind and then in the second stage shared with others.
According to Taatila et. al. (2006) economic innovation refers to novel ideas that have
been implemented, producing more financial value than has been invested in creating
them (Stevens and Burley, 1997), i.e. financially and commercially successful
innovations. ldea is always the starting point, plan or intention for potential innovation.
Idea changes to innovation during the execution process. Without the successful
execution, the idea will not change to innovation.

The mass term e.g. in mass communication indicates great volume, range or extent
(of people or production) and reception of messages (McQuail, 2005). Accordingly in
order to qualify as a mass idea/innovation, large segments of the population (even at the
same time) must be involved in the open creative processes. Basically mass
ideas/innovations are emerging from a mass of creative interaction between a wide range
of people who combine different but potentially complementary insights and contents
(adapted from Leadbeater, 2008). In our opinion a genuine mass idea/innovation is not
possible to invent and develop without the contribution of masses of people. In the case
of mass idea, the initial idea is also first born in the individual’s mind but as a result of
the (simultaneously) interaction with a great quantity of other users and shred contents.
Furthermore afterwards the newborn mass idea should be openly shared back to the
community. Like in the typical idea-to-innovation processes, the mass idea transfers to
mass innovation as a result of successful implementation process which again should
involve masses of people.

3. Research methodology

3.1 Sample selection

The data collection for this case study was carried out in Finland. According to the
Global Competitiveness Report 2008-2009 (World Economic Forum, 2009) Finland is
not only ranked number one in higher education and training indicators but also ranked
number two in innovation indicator. As result of these rankings, we argue that our case
selection — Finnish NIS — could be regarded as an extreme sample (Yin, 1990). Extreme
cases are able to reveal more information than so called average cases and therefore are
important tool to understand a novel phenomenon such as NOIS.

In order to better understand the starting point of this study, we also present the
structure and the status of the Finnish higher education system in brief (Ministry of
Education, 2008 and 2009). The higher education system in Finland consists of two
complementary sectors: first universities and second universities of applied sciences,
which are also called as polytechnics. Universities are focusing on research and education
based on researches while universities of applied sciences are training professionals in
response to labour market needs and conducting R&D which is supporting instruction
and promoting regional development. This system is still fairly new and the structure was
started on a trial basis in early 1990’s. By 2000 all universities of applied sciences had
turn to permanent structure.



Even if Finnish NIS has been rated high in comparison studies according to a number
of other indicators, Finland's rating has been dropping in the past few years. In order to
respond to the changes and challenges in the global environment, the Finnish NIS was
recently evaluated by an international panel. The panel published their final report on
October 2009 and indicated that Finnish NIS is facing radical reform (Taloustieto Qy,
2009). In our opinion this indicates that there appears to be demand for NOIS concept.

3.2 Unit of analysis

European Social Fund (ESF) is funding Open Innovation Banking System - project
(later OIBS) which is implementing NOIS as a part of Finnish higher education. OIBS-
project is developing and maintaining massidea.org online social network website which
combines and implements the NOIS theory and practice together. OIBS-project is
coordinated by Laurea University of Applied Sciences and lead by author of this paper
Dr. Santonen. Project includes 13 universities. In this study the unit of analysis is the
OIBS-project. OIBS-project was started on May 2008 and it is scheduled to end in June
2011. Afterwards it is assumed that NOIS will a part of higher education system in
Finland. The timeline of this study covers autumn 2006 to spring 2009.

3.3 Research strategy

The research strategy of this study is loosely following the seven principles for
interpretive field research presented by Klein and Myers (1999). According to these
principles we understand a complex phenomenon from preconceptions about the
meanings of its parts and their interrelationships. The whole and parts consists the parts
from the history with proper perspective to the historical context. The method also
requires a critical reflection of the social and historical background of the research.
Therefore it is evident that readers need to know how the current situation has emerged.
As a result, in the sample selection we briefly pointed out the structure, history and
current status of Finnish NIS and later on this study we will introduce the history of
NOIS and OIBS-project.

In an interpretive field research the interpretive researchers' and other research
participants preliminary understandings and interactions are also affecting on the study
results. Therefore it is important to note that the interpretive researcher and author of this
study has not only presented the original idea for NOIS, but is also leading the OIBS-
implementation project. For this reason multiple sources of evidence were used to
increase the credibility of our findings (Yin, 1990). These evidence include: 1) official
ESF reports and documentations, which are OIBS-projects tools to communicate with the
funder and report the project progress, 2) OIBS Wiki, which is the home of OIBS-
developer community including all development and marketing documentation, 3) OIBS
project in www.sourceforge.net, which offers web-based management tools to open
source software projects, 4) seminars and events which brings together the project
partners and finally 5) personal documents, discussions and emails between author of this
study and other project participants.

The remaining four principles for interpretive field research include the principles of
1) abstraction and generalization, 2) dialogical reasoning, 3) multiple interpretations and
4) suspicion. These principles mainly influence the results and discussion stage of this
study.



4. RESULTS

The following results are presented in a historical timeline from autumn 2006 to
spring 2009. Due to strict length limitations, only the most important observations are
described.

4.1 Project planning phase

The original idea for NOIS was invented by author of this study in autumn 2006. Dr.
Santonen was stimulated by a new academic working environment and realized that his
previously identified practical need — how masses of people could generate ideas and
innovations without causing significant extra costs — might be solved. In November 2006
NOIS idea was first time publically presented. An open call to join yet the non-existing
project was announced in a national seminar. As a result 7 universities of applied
sciences indicated willingness to participate. The first informal project group meeting
took place in February 2007.

A specialist from VTT Technical Research Centre of Finland was also invited to this
meeting. VTT had developed an application to support the idea generation and at the time
it was considered as a potential tool for NOIS. However, later on it became evident that
combing both open innovation and open source approaches would result the best
combination for NOIS. Since VTT’s application was based on proprietary technology,
they were excluded from the project group.

In order to define a project plan, a Goal-Oriented Project Planning (GOPP) workshop
was organized in March 2007. The number of participating organizations was increased
by four. The project was put on hold for the summer, since the great majority of the
university faculty members are on long holidays.

4.2First fundraising attempt

In fall 2007 the Finnish Funding Agency for Technology and Innovation (later Tekes)
launched a new programme call. This programme was targeted to increase and broaden
the services development of the Finnish industry and to promote academic research in
service related areas. Open Innovation Banking System (later OIBS) named project
proposal was filed to Tekes in November 2007. During the fall Dr. Santonen also
participated in series of workshops organized by the new Tekes funded public-private
partnerships network called the Strategic Centre for Science, Technology and Innovation
in the Field of ICT (SHOK). This network was preparing series of research programmes
in the ICT industry and services sectors and the aim was to integrate the OIBS-project as
a part of these programmes.

In February 2008 the rejection from Tekes program was received. According to Tekes
the rejection reasons were following: 1) OIBS is not targeted to indicated industry areas,
programs themes or it does not include enough new standpoints and 2) the project plan as
a whole was not considered credible. Since the level of expected funding from Tekes
SHOK programs would have been minor at the time, it was regarded as a useless route.

4.3 Second fundraising attempt

The European Social Fund (later ESF) was starting projects to develop knowledge
and innovations systems and networks. This appeared to fit well for the OIBS-project



purposes and a project proposal with slight changes in project consortium was filed in
January 2008.

Interestingly in April 2008 OIBS-project was awarded by Finnish Inventor Support
Assaciation. According to award donor the project was seen as one of the new Finnish
success story. About the same time a tentative financing decision from ESF reached the
project group. However, a series of additional information request were indicated by the
funder. The most significant requests focused on the budget cut from 1.9 M€ to 1.1 M£.
The consortium was facing the major challenge. According to funder especially the
personnel costs had to be significantly cut off and back-loaded. Basically the project’s
human resources had to be cut nearly in half and moreover totally restructure. This
increased the risk of implementation failure since nearly the same outcome was about to
deliver with half of the assumed resources. Also it was noted that the cost structure is
likely to front-loaded on the contrary to required back-loaded model.

Since the project consortium included 13 partners, the level of funding per one
participant would remain rather modest (ca. 45.000 € per co-partner in three years,
excluding those having a special role in the project). Therefore a structure having only a
minimum core team was seen as an only solution. The majority of the project work would
have to be integrated as a part of normal duties of the faculty members without extra
costs. However, this was inline with NOIS theory, which suggested that development and
content production is possible to integrate as a part of normal duties if there is a real will.
Moreover it became evident that the main currency for students would have to be study
credits instead of money. The simultaneously rewarding with study credits and project
funding was also prohibited by the funder.

The preliminary consortium agreement was updated. In the agreement common goals
for content production were defined: In first year 15%, second year 30% and third year
50% of the total number of students in a partner university had to be engaged to content
production. Each student was expected to produce about 10 basic contents (estimated
length was about % to one A4). In addition, students were assumed to actively comment
and rate contents. Achieving these goals would result nearly 20.000 students producing
200.000 new contents annually. The consortium agreement was posted back to funder by
the end of July 2008.

4.4 Project kick-off

A project kick-off was held in September 2008. Participants included the key persons
responsible for starting the project activities in their home universities. In the kick-off it
was indicated that project’s short term goal is 1) to launch the first OSN web site version
in the beginning of January 2009, 2) to start and pilot test the content production right
away without fully functional OSN. In order to speed up the technical development a
partner responsible for technology development had started the software development
during the summer by employing two ICT students. The resulting application — having
only limited functionalities — was introduced in kick-off. Partner network was invited to
participate in the open source development and preliminary content production.

Surprisingly, also in the September 2008 the funder requested additional changes to
consortium agreement. Only after these changes, the funder would make the official and
final funding decision. After about one month debate the funder was excepting the
suggested agreement. The partner network commenting and signature round was finished
in November 2008 and final agreement was then filed back to funder.



In practice the lack of official funding decision had a significant effect during the fall
2008. As a result of “in-between” situation a part of the group was unable to start
resourcing the project. According to them their administrative processes required official
funding decision for the project start even if funder delivered encouraging message “to
start”. Soon it became evident that project would leave behind the schedule right from the
start. Coordinator tried to motivate the group, yet the lack of resources was inevitable.
This started a vicious circle. Since the project did not have the resources, it was unable to
develop the OSN fast enough. Since the OSN was missing the content production was
hard to motivate. Only minor amount of contents were produced by few partners during
the fall. The warning signals relating to lack of human resources and flexibility of
organizations were first time observed.

4.5 Starting full scale activities

The official funding decision came in mid January 2009 from ESF and the project
consortium was informed to start the full scale activities immediately. It was emphasized
that especially the technical development required a significant amount of new resources
since the absence of actual OSN was holding back the content production. Technical
development was boosted by arranging a developer day in February 2009. The
participants included all the partners having technology development role in the project.
As a result a core technology team now included 7 students from three partner schools.
However, this was clearly less than expected. The resources allocation warning signals
were second time picked up by coordinator.

The geographical distribution of the technical developers led to changes in the
development processes. The codebase development was transferred to sourceforge.net,
which is argued to be world's largest open source software development web site. This
change enabled a genuine distributed development without strong central control. In
April 2009 the first OSN demo was published. It made content production possible, yet
had still a limited functionality. Interestingly only few partners utilized the offered
possibility to content production even if the preliminary request to start content
production was brought to knowledge in autumn 2008. The total number of published
content remained modest. However, the OIBS Wiki — the home of the development
community — seemed to be alive. By the end of spring Wiki included 560 development
related pages, 135 files, 156 register users and a total of 38.000 page views.

4.6 Making the first corrective actions

During the spring semester 2009 each co-partner was contacted multiple times with
email and telephone. Coordinator also visited each partner at least once. The purpose of
these meetings was to evaluate the achievement of the set goals and estimate how
probable the realization of planned tasks was. The technical infrastructure was still
developing slower than expected as result of smaller development team than originally
estimated. The corrective actions were carried out by the coordinator. It was suggested
that the funding aimed to technology sub project would be focused to those partners who
were actively taking part to development. It was evident that this action increased the
tension between the coordinator and some of the partners. As a result only one partner
was willing to reduce their share. However, this university was going to emerge with
other partner due to structural development of Finnish universities. Their share was then
agreed to transfer to this partner who has been active in the development. As a result of



the funding reduction suggestion the number of technical developers increased to ca.
twenty persons for the forthcoming summer period 2009.

5. Discussion

NOIS is a good example of innovation theories, which suggests that a practical need
or working environment change effect to the birth of new idea. The NOIS idea has gained
a significant amount of interest from early on and evidently a great number of people and
organizations are seeing the assumed benefits. However, the practical implementation
process has confronted a number of challenges which on the other hand can not be
considered a big surprise. The biggest challenges seem to be the recruitment of human
resources and the ability to change the organizations current practices.

As a result of project funding structure and NOIS idea itself, the majority of the
development work and content production is based on voluntary contribution (i.e. not
paid by the OIBS-project). Even if a lot of people are convinced the goodness and
benefits of the idea, it is amazingly hard to recruit faculty members and students to
contribute. This on the other hand is inline with previous studies which have identified
the participation inequality in the case of OSNs. The diffusion of innovations theory is
also offered as an explanation (Rogers, 1962). It appears that only innovators — the first
individuals to adopt an innovation — are joining to NOIS. Teacher's and student’s
contribution evidently requires changes to the current studying model. Necessarily these
changes are not big in workload point of view, but are demanding from the state of mind
viewpoint. The old habits — e.g. studying individually or with a small team, not openly
sharing the outcomes to masses of people — have been printed hard in higher education.
Changing this is a slow process, but if succeeded might deliver a substantial competitive
advantage to participating individuals, universities and nations.

There appears to be also structural and organizational barriers. In order to fully
integrate something to educational processes, there should be integration to university
specific curriculum. If NOIS is not a part of objectives of the curriculum, it must be
implemented by one teacher. Basically this means winning hearts one by one. The
curriculum integration takes easily years since university curriculums are not changed
annually. Especially the teachers responsible for basic courses (i.e. having masses of
students) are key role in content production. Only if these teachers are defining studying
tasks which outcomes are shared to NOIS, the critical mass of users is able to achieve.

Other key target group is the teachers responsible for internships, which are
compulsory in universities of applied sciences and teachers responsible for thesis
supervision and seminars. In technical and other NOIS related development tasks, there is
a clear learning curve for new comers. Hence a longer period is required for effective
development work. Because of the current economical crises, students and particularly
international students have been in troubles to find internships places. For these students
projects like NOIS are offering stimulating working environment, which in our opinion
represent the future way of work.

6. Conclusions

In this study we have introduced the National Open Innovation System (NOIS) in
brief, which is enabling open innovation and online social network ideology integration



to NIS and higher education. With the help of interpretive research methodology we have
presented our initial findings regarding the implementation of NOIS as a part of Finnish
NIS. This study is building a knowledge foundation which helps us to better understand
what kinds of obstacles are faced during the implementation process. Only when the
practical barriers are identified, there is a possibility to find the solution these obstacles.

We must stress that the selected research methods — one case and interpretive
research strategy — is limiting our possibilities for generalization. Our results present only
the project managerial point of view, not the whole OIBS-project group or other key
player of NOIS, including public and private sector organizations and end-users. Only by
evaluating NOIS implementation from all key players’ points of view, can one generate a
comprehensive understanding of the NOIS. Therefore a future research should expand the
sample group to the other target groups of NOIS. These studies might give insight why it
is so difficult to get people involved.
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