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Preface
Year 2009 is the year of Creativity and Innovation in Europe. From the two
hundred projects invited to compete the INNO-FOREST-project was chosen by
a panel of ten independent experts to take part in the exhibition on Creativity and
Innovation in Brussels at March 2009, as an example of best practice in the field
of creativity and innovation, helping to illustrate how DG Education and Culture
supports this important subject, which is at the heart of European Union policies.
The main objective of the INNO-FOREST project 2005 – 2007 “Integrated
innovation and entrepreneurship research in higher forestry education” financed by the Erasmus
Intensive Programme was to develop methods and tools for knowledge transfer
among research, education and enterprises. About one hundred students and one
hundred enterprises from thirteen countries took part in the INNO-FOREST
project during the three years period. The original idea behind the project was
created in European Forest Institute’s Regional Project Centre INNOFORCE
(2001 – 2003) research project meeting. Savonia University of Applied Sciences
coordinated the INNO-FOREST-project, which organised intensive courses 2005
in Iisalmi, Finland, 2006 in Zvolen, Slovakia and 2007 in Sopron, Hungary.
The main results of this project were the individual learning impacts of the
participants. However, created and tested learning concept and materials, which
are in everyday use e.g. in Savonia, should be mentioned as well as all those several
renewals (products, processes, networks) that have taken place in the case
enterprises. Moreover, the strengthened networks are of importance as well.
Innovation is not mainly a linear process from science to practice; instead it is a
complex phenomenon necessitating interactions among research, education,
enterprises and their customers, one of the actual challenges being demand driven
orientation. This challenges in particular higher education to develop new models.
The INNO-FOREST-project is a good practice example in this important field,
where a lot of work and new results are needed in the future! In Savonia University of Applied Sciences we see, that entrepreneurship and innovation are more
important issues than ever; that is why those are in the strategic focus of Savonia.
President
Veli-Matti Tolppi
Savonia University of Applied Sciences
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1 Introduction
Many countries are faced with the challenge to get more out of their good
innovation performance. Innovation efficiency, i.e. how countries and regions are
at transforming their innovation assets (education, R&D and innovation
expenditures) into innovation results (turnover coming from new products and
services, and employment) is of particular interest. The lack of innovative growthoriented small to medium sized enterprises (SMEs) and startups is one of the
identified weaknesses in this context (European Innovation Scoreboard 2008).
Thus, broadening the base of innovative, internationally competitive growth
oriented companies is one of the key focus areas of European innovation policy,
eg. especially the Lisbon Strategy.
Engaging SMEs in process, product, market and management innovation practices
in order to sustain the economic development of their regions is a key question.
The research has identified a definite gap between SME needs and what is being
offered by regional innovation services in general. This mismatch hinders SMEs'
access to relevant public development support and collaboration, especially
provided by academic sector. In addition there is a pervasive challenge in
development of an innovation culture in a broad sense across SMEs, research
centres, local authorities, and academic institutions.
Long-term investments in expertise and technological research & development
have produced good results, and successful science and technology policy has
created a basis for many successful industries. This provides a good basis for
constructing the future. However, the challenges of growth and competitiveness
can no longer be tackled only by means of a sector-based, technology-oriented
strategy. Instead, a demand-based innovation policy must be strengthened alongside
a supply-based innovation policy (e.g. National Innovation Strategy of Finland
2008). This phenomenon causes a challenge in particular for the university sector.
The universities contribute to local innovation processes in a variety of ways (Lester
and Sotarauta 2007). Typically the university's most important contribution is
education and a major focus being laid on technology transfer. Many universities
are seeking to exploit their laboratory discoveries by patenting and licensing
intellectual property to local firms. Technology and science based knowledge
centres and regional clusters are of examples of this. Here the focus is on
universities as a driver for innovation. It is underlining the introvert capabilities of
universities in absorbing, transferring and adjusting concepts and models of
regional development from outside the region. By these actions, the universities
are also supplementing their basic role in Triple helix, university-industrygovernment relations, and bringing catalysts for the innovation environment.
6

In addition to their own discoveries, universities can help to attract new human,
knowledge, and financial resources from elsewhere. They can help to adapt
knowledge originating elsewhere to local conditions. This is coming even more
important as globalization has moved into third, metanational phase (Doz, Santos
and Williamson 2001), which means knowledge “hunting” from global sources
for enterprises. Mode2 (Nowotny, Scott and Gibbons 2004) as a model of
knowledge formation emphasises multidisciplinary approach and knowledge
transfer by unofficial ways during the ongoing research. The challenges for
universities and regional innovation environment arising from too little geographical
proximity are real but solvable by effective coordination (Boschma 2005). These
are some of the reasons why traditional technology and science based “waterfall”
model has been challenged by practical based and demand driven models, e.g.
non-R&D innovators (Cooke et al. 1997, Arundel et al. 2008, Harmaakorpi,
Hermans, Uotila, 2008).
The Universities have had a strong role in regional development. In Finland,
especially after founding of the Universities of Applied Sciences with an obligation
to regional development in mid-90's, the higher education institutions have acquired
a pertinent role as the facilitators between research and business and incubators
of new ideas and businesses. The challenge still remains to pay more regard to
SME's needs and enhance services. The vigor and dynamism of local economies
depends on the ability of local firms to adapt to changing markets and technologies
by continually introducing commercially viable products, services, and production
processes - that is, by innovating successfully.
The university role in local innovation processes depends on what kind of industrial
transformation is occurring in the local economy. New industry formation, industry
transplantation, industry diversification, and industry upgrading are each associated
with a different pattern of technology take-up and with a different set of university contributions (Lester and Sotarauta 2007). It is strongly suggested that the
'one-size-fits-all' approach to economic development should be replaced with a
more comprehensive, more differentiated view of the university role. Universities
need a strong awareness of the pathways along which local industries are developing
and the innovation processes that are associated with those pathways. They should
seek to align their own contributions with what is actually happening in the local
economy. This emphasises issues like strong participation in innovation processes,
ensuring the enterprise relations, demand driven project activities and strategic
partnerships. By this approach universities can take proactive role in developing
regional economy (e.g. Kajanus et al. 2008).
Innovation has been identified as a key engine for economic growth,
competitiveness and employment, not only for high-tech industries but to all sectors
7

and economies, including forestry and rural areas. Extensive research work at this
field has been made for example on the following international research projects:
European Forest Institute’s Regional Project Centre INNOFORCE (2001 – 2003),
Cost E30 (2003 – 2005) “Economic Integration of Urban Consumers' Demand and rural
Forestry Production”, European Forest Institute’s Project Centre INNOFORCE (2004
– 2008), and Cost E51 (2006 – 2008) “Integrating Innovation and Development Policies
for Forest Sector”.
The objective of EFI RPC INNOFORCE 2001-2003 was to describe the actual
situation of innovation and entrepreneurship in forestry in Central Europe and
their determinants. Emphasis was put on the institutional system impeding or
supporting innovation behaviour. Actual innovation behaviour was then compared
to best practices from case-studies. On the basis of an analysis of both, the actual
situation and the best practices on innovation and entrepreneurship, user specific
concepts and instruments were elaborated in order to support the institutions
involved in the sectoral innovation system, including forest owners and managers,
extension services, forest administration and research organisations in their work.
The EFI PC INNOFORCE (2004 - 2008) conducted research on innovation and
entrepreneurship in forestry in Europe. Research activities was guided by the
following work areas and research questions: integration of I&E policies and
Implementation, I&E in forest-related services, I&E in wood and non-wood forest
products, process innovation: small-scale forestry & forestry-wood chains and
further dissemination of research results (e.g. Rametsteiner & Weiss 2005). The
main objective of COST Action E30 was to gain a better understanding of the
problems and possible solutions to forest-based entrepreneurship in small-scale
forestry, wood processing and non-wood forest products and services aiming at
improved employment and income in rural areas. The main objective of COST
Action E51 is to develop knowledge that enables the integration of innovation
and development policies for a more effective and sustainable development of
the forest sector.
Innovation as a driver for economic growth, competitiveness and employment
has gained increased importance in EU. However, there is a lack of educational
concepts, courses and teaching tools in this topic. The original idea behind the
INNO-FOREST was created in EFI RPC INNOFORCE (2001 – 2003) research
project meeting. The idea was to integrate innovation and entrepreneurship research
in higher forestry education and practice. Savonia University of Applied Sciences
started to coordinate first the project planning process and finally the project
implementation. About one hundred students and one hundred enterprises from
13 countries took part in the INNO-FOREST project during the three years
period. The INNO-FOREST-project organised intensive courses 2005 in Iisalmi,
Finland, 2006 in Zvolen, Slovakia and 2007 in Sopron, Hungary. The main objective
8

was to develop methods and tools for knowledge transfer among research,
education and enterprises. The products included a learning concept, where
students, enterprises and researches are working together on Problem Based
Learning (PBL) base, as well as tools and materials enabling this. Toolbox consists
of course description, case study protocol and AWOT – enterprise analysis tool,
stimulus video, learning materials and web-conferencing tool. Next chapters
describe how the INNO-FOREST project was implemented, what were the results
and finally concluding to the lessons learnt.

2 INNO-FOREST-project 2005 - 2007
The INNO-FOREST-project aimed to organize educational courses in a high
needed subject area of innovations and entrepreneurship in forest sector in Europe
and to develop and test new curriculum and teaching materials. The idea was to
work with real world cases from actual enterprises, students preparing the cases
before the intensive course and, finally to develop innovation plans for the
enterprises based on theory and methods learned during the course. The specific
objectives were as follows:
1) To work problem based with real world cases on product, service and process
innovations and related start-ups.
2) To develop and test the curriculum to be adopted later on in regular higher
education.
3) To develop and test the course materials and teaching tools for the IP, especially
the usability of different approaches and mechanisms for knowledge transfer.
4) To present suggestions for the future development knowledge transfer based
on the evaluation results of the project.
The other aims were to improve international cooperation between educational
organisations at international level, especially the cooperation with research,
education and practise. (see Figure 1.)
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Figure 1. The INNO-FOREST model.

Participating students should get an opportunity for international exchange. They
should learn to work in an international group. Students should not only learn
and be able to use the study material but also collect experience on local level
practical application by developing a business plan for a concrete innovation project
in the course of IP. Students participating in the project successfully were awarded
with ten ECTS credits (five credits from the first course in Iisalmi 2005).
Intensive course 2005 in Iisalmi, Finland
The INNO-FOREST intenisive course 2005 were organised in Iisalmi, Finland.
The programme had 3-stage-design as follows:
Stage 1: Each of the students was asked to research i.e. collect material, interview
etc. (guidance material was provided) a particularly successful or promising
innovation by a forest-based enterprise from his/her own country before the
course. 'Forest-based enterprise' refers to entrepreneurship in small-scale forestry,
wood processing and non-wood forest products and services. Local coordinators
from partner universities were helping students in getting contact to case enterprise.
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Stage 2: During the ten day intensive course in Iisalmi, Finland the students were
asked to relate theoretical, conceptual and methodical aspects learned in the course
back to his/her own case. This would enable a better link and awareness of the
need to link abstract teaching and concrete situations and transfer theory into
applicable approaches in practice. Lectures concerning the key topics were given
by experts with a broad background on innovation research in forestry in Europe,
mainly from related research projects, as for example from European Forest
Institute’s Regional Project Centre INNOFORCE (2001 – 2003), Cost E30 (2003
– 2005) “Economic Integration of Urban Consumers' Demand and rural Forestry
Production”, European Forest Institute’s Project Centre INNOFORCE (2004 –
2008), and Cost E51 (2006 – 2008) “Integrating Innovation and Development Policies for
Forest Sector”. Students were working on their case studies in workshops with other
students and experts, and took part in excursions applied in order to support their
work and ideas.
Stage 3: After the course students were asked to work out specific questions based
on open issues identified during the theoretical / methodical sessions. The work
was facilitated by means of e-Learning platform. It was used in producing the
plans and materials, learning and disseminating. Also discussions and commenting
could easily be supported by the platform. The platform facilitated the group
work via Internet. Finally, the students elaborated the business plans for the
innovation project of their case enterprises.
PBL and team work were the main pedagogical methods used. The students were
divided in five to six persons groups or teams. The groups were multinational in
order to learn international group work. The groups were established based on
the nature and characteristics of the case enterprises: e.g. product innovation teams
for different kind of enterprises and products, service innovation teams respectively,
and process innovation teams. The groups were as follows: I) Forestry process
innovations, II) Wood product innovation, III) Non-wood product innovation,
IV) Recreational innovations, V) Environmental innovations and VI) Prefabricated
wood component innovations. Each group had nominated tutoring teacher guiding
the learning process. Each student had to reflect their learning in personal learning
diary.
Subjects and topics in curriculum were as follows:
a) Denotation of innovation, case studies. What is innovation? How are innovations
of businesses embedded in a wider environment? Innovations as a source of
economic growth and competence. "Innovation climate" in Europe. 8 hours
b) Innovation processes. How are innovations created and implemented? What
are determinants of innovation, fostering and impeding factors? Case studies.
8 hours
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c) Areas for potential innovation in forestry, case studies. Examples and best
practises of innovations in forest sector. 8 hours
d) Personal innovation skills, exercises. How to be innovative? 8 hours
e) Enterprise level skills and tools. Monitoring and measuring enterprise's
innovativeness. Development of a business plan for an innovation project. 16
hours.
f) Business to business and institutional level issues: institutions providing
information, financial support and legal issues. 8 hours
g) Applying and testing aspects learned in participant's own case enterprise. Case
studies. 24 hours
h) Strategic plan for enhancing innovativeness of the case enterprise. Case study
report. 20 hours
Project partners were University of Agricultural Sciences, Vienna, BOKU,
Austria; Estonian Agricultural University, Tartu, Estonia; Faculty of Forestry,
University of Belgrade, Serbia (Serbia and Montenegro); University of
Belgrade, Faculty of Agriculture, Zemun-Belgrade, Serbia and Montenegro;
University of Suceava, Romania; Technical University in Zvolen, Slovakia;
Oulu Polytechnic, Finland; University of Ljubljana, Slovenia; Szent István
University, Hungary; West-Hungarian University, Faculty of Forestry, Hungary;
University of Zagreb, Faculty of Forestry, Croatia; University of Forestry,
Sofia, Bulgaria; Agricultural University of Norway, Norway; University of
Trento, Italy; Universita' Politecnica Delle Marche, Italy; Institute of Forestry
(RES) Serbia and Montenegro; Forest Research and Management Institute
Bucharest, Romania and Lithuanian Forest Research Institute, Lithuania.
Intensive course in 2006 Zvolen, Slovakia
Hosting university 2006 was Technical university in Zvolen, Zvolen, Slovakia.
Other partners were University of Natural Resources and Applied Life
Sciences BOKU, Vienna, University on Forestry, Sofia, Estonia University
of Life Science, Tartu, Oulu Polytechnic, Oulu, Savonia University of Applied
Science, Iisalmi, Szent Itsván University, Gödöllö, West-Hungarian University, Faculty of Forestry, Sopron, Marche Polytechnic University, Ancona, University of Trento, Trento, Lithuanian Forest Research Institute, Kaunas,
Lithuanian University of Agriculture, Kauno, Norwegian University of Life
Science, Ås, Forest Research and Management Institute Bucharest,
Bucharest, University of Suceava, Suceava; and University of Ljubljana,
Ljubljana.
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The overall design of Zvolen course were the same as in Iisalmi course 2005
consisting of three phases: 1. preliminary case study exercise, 2. intensive course
and 3. final exercise. Also the six working groups were established and tutored.
More emphasise were put on the phase 1 and phase 3 and the total credits awarded
for students were increased from 5 to 10 ECTS credits. By this change the students
could use more working hours at enterprises. Lack of working hours in the phase
1 and phase 3 was recognised as a weakness in the first course in Iisalmi 2005.
Intensive course 2007 in 2007 Sopron, Hungary
The intensive course 2007 in Sopron, Hungary was the third implementation of
the INNO-FOREST project, so experiences and results from the two previous
years could be utilized. After three implementations there is as a result a tested
curriculum (attached as course description) with teaching materials and instructions
for personal case study (attached as case study protocol). There is also a tested
model how to integrate research, education and practise in higher forestry
education.
Special emphasise in Sopron course were put on PBL process. For that the course
description were reproduced and the whole process guided more carefully: starting
stimulus video, problem definition, tutorials to final seminar and finally to feedback
and self evaluation. The working groups established were as follows: 1. Forestry
process innovations, 2. Wood product innovations & prefabricated wood
component innovations, 3. Recreational innovations, 4. Recreational & non-wood
product innovations, and 5. Environmental innovations.
Hosting coordinator in 2007 was West Hungarian University, Faculty of Forestry
in Sopron, and partners were University of Natural Resources and Applied
Life Sciences BOKU, Vienna; University on Forestry, Sofia; Estonia University of Life Sciences, Tartu; Oulu University of Applied Sciences, Oulu;
Savonia University of Applied Sciences, Iisalmi; Szent István University,
Gödöllö; West-Hungarian University, Faculty of Forestry, Sopron; Marche
Polytechnic University, Ancona; University of Trento, Trento; Lithuanian
Forest Research Institute, Kaunas; Lithuanian University of Agriculture,
Kauno; Norwegian University of Life Sciences, Ås; Forest Research and
Management Institute Bucharest, Bucharest, University of Suceava, Suceava;
Technical University in Zvolen, Zvolen, and University of Ljubljana,
Ljubljana.
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Self evaluations
According to students' descriptions of their own learning process many kind of
learning has happened during the courses (an example can be seen below):
"... I am surprised because I've learned many new tools of learning in here. Especially A'WOT
and Problem Based Learning have given me more power to focus my resources to the problem...
I can say the people are mainly the same where ever they are coming from... One great thing what
can be seen between the lines of my learning diary is that I've learned also something also about
me..."
According to the feedback from students the course got mark 4,06, when the
scale was from 1 to 5 (from poor to excellent), it means results were outstanding.
The course tied quite well in the existing teaching programmes of the participating
institutes. In some countries there might have been some problems for students
to include ECTS credits got from the course in their degree programmes, maybe that
is why they couldn't send any students to the course. The course was meant for both
under and post graduates. Innovative about the project in relation to defining a European
dimension was the use of real world case enterprises. The students got a great number
of real examples how to integrate innovations and entrepreneurship in forestry in
European countries. According to their learning descriptions they really got new ideas
and widened their understanding in this issue.
Organisational aspects
There was an existing network based on the research and previous projects. Savonia
University of Applied Sciences as a coordinator of the course was contacting and
informing the partners mainly by email. This kind of big number of partners showed
to be a challenge to be devoted in the project. From big number of education institution partners some were that never answered to emails or phone calls during the
project. With others, it means with active partners, there were not any problems with
deadlines or messages. Besides email and phone calls and some preparatory meetings
the project management team and local coordinators had several web meetings via
ConnectPro web meeting tool.
The selection of students and teachers was made by Project Management Team (PMT).
All partners had a possibility to name students and teachers. Local coordinators from
each participating university made a ranking list of their student applicants to help the
PMT to make the selection. The selection of tutoring teachers was made by PMT
according to previous years experiences and suggestions from partner institutions.
After two applying rounds there were still some free student places. University of
Belgrade from Serbia had contacted and asked if it could send some students to
14

participate in the course. After the decision of PMT there were five Serbian students
taking part in the course, but they paid their travelling, accommodation and meals
themselves.
There were altogether 101 students from 13 countries taking part in the three intensive
courses and teachers from 9 countries taking part during the whole three years period.

3 Results
Learning concept
The developed learning concept can be characterised as demand driven practical
oriented approach (e.g. Cooke et al. 1997, Harmaakorpi, Hermans, Uotila, 2008). The
idea was to work with real world cases from actual enterprises, which students prepare
before the intensive course and to develop innovation plans for the enterprises based
on theory and methods learned during the course (see Figure 2). The background
was EFI INNO-FORCE research project and research work done there.
The local coordinators helped students to find appropriate case enterprises from
their home country and regions. In some cases students found themselves the
case enterprise. The goal was that the enterprise and its innovation case would be
interesting form the research point of view. Preliminary case study analysis was
done by student with the guidance of Case study protocol (appendix 1) and AWOT
enterprise's innovation analysis tool was used.
During the two weeks intensive course students worked in multinational working
group with their case studies by using the PBL approach. Lectures (given mostly
by the key researches of the subject area), excursions and seminars were supposed
to support the work. After the intensive course students produced the final case
study report as a final exercise, and suggestions for the case enterprise how to
develop its general innovativeness and possible particular innovation case.

15

Figure 2. The INNO-FOREST learning concept.

The PBL process is in a key role in the developed learning concept. As seen in the
Figure 3. the process begins with the 45 minutes first tutorial, where student
group after stimulus and brainstorming defines their own problem and action
plan. The procedure includes beforehand nominated chair and secretary, evaluation
and written minutes. Followed by working time and supporting lectures etc. the
group is having a checking point meeting, where new information is shared and
after discussions a new action plan modified if needed. This is followed by working
time where the appropriate information is searched for and compiled separately.
This is followed by final tutorial, where information is shared, common view
about the most important contents is produced and action plan for presentation
done. Also in this case the official procedure includes beforehand nominated chair
and secretary, evaluation and written minutes. Then the final presentation is worked
out according the action plan. The final seminar includes each groups presentations,
comments and discussions. In final discussion all the participants composes a
common view about the key question of the course: what are the most important
factors in integrating innovation and entrepreneurship.
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Figure 3. The applied PBL-process
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Toolbox
Course description
Course description was provided beforehand for the students and teachers
participating to the course. The goal of the course description was to give
information about the course and learning methods applied. The contents included
curriculum of the course, objectives (learning outcomes), contents and procedure,
workload of a student, literature, requirements and assessment. A short
introduction is given about what is PBL, process, tutorials, how to be a good PBL
tutoring teacher and about the assessment. Also eLearning issues were introduced.
The course description included also the evaluation form for tutorials and
evaluation form for case study.
The whole course description is enclosed in appendix 1.
Case study protocol
The case study protocol intends to guide the case study work of the students in
the INNO-FOREST course. The case studies aim at the documentation of an
innovation project carried out by one (or more) forest enterprise(s) in forestry
and forest-based industries. Information will be collected on the enterprise which
has conducted the innovation project, the innovation project itself, other actors
that have played a central role in the development and implementation of the
innovation not to forget the enterprise's suppliers and customers. The object of
analysis is the innovation behaviour of the enterprise that is studied and on an
innovation case of this enterprise. On the basis of the collected material the
innovation case will be analysed during the two weeks intensive course.
Recommendations for the enterprise are derived in order to enhance its innovation
activity.
The general design of the empirical work is that the data is collected through a
number of interviews with the manager of the enterprise and major actors that
were involved in the innovation project. As a methodological framework, A'WOT
analysis is used to analyse enterprise's innovation capabilities. The goal is to attain
a systematic approach. Besides of representatives of the enterprise, also cooperating
partners, public organisations or consulting/advising organisations from research
institutes, interest groups, etc may be interviewed. In addition, written documents
are collected, e.g. internet websites, information sheets on the innovation project,
planning documents, contracts, calculations, annual reports etc.
The goal of the case study work is to understand the complex innovation processes
for being able to derive recommendations for enhancing innovation activity of
18

enterprises. The analysis of innovation systems and processes includes the
innovation processes, institutions involved, policy designs, instruments and
mechanisms and lessons to learn.
The case study protocol can be seen in appendix 2.
AWOT enterprise analysis tool
As a methodological framework, A'WOT analysis is used to analyse enterprise's
innovation capabilities. It means analysing Strengths, Weaknesses, Opportunities
and Threats (SWOT) both the internal and external environments affecting
enterprise's innovation actions. The goal is to attain a systematic approach and to
analytically determine priorities for the factors included in SWOT.
A'WOT - analysis is used to analyse enterprise's innovation capability related to
the creation, adoption and exploitation of innovations. Innovation cases are
identified and utilized for this purpose. First, enterprise's strengths related to it's
innovation activities and capabilities to successfully pursue the innovation process
are listed, respectively enterprise's weaknesses. The innovation capability of the
firm is evaluated regarding its internal capabilities but also with respect to its
access to external sources of complementary resources and knowledge and the
influence of the institutional environment on its innovation capability. In a same
way enterprise's market demand and technology related opportunities and threats
are listed. Use all information from interviews, documents etc. as a source to
compose the lists. In a second phase those SWOT - factors' importance are assessed
(see methodology in case study protocol, appendix 2). This results in an analysis
about which factors are the most important and which the least important in
enterprise's internal (strengths and weaknesses) and external (opportunities and
threats) innovation environment. A'WOT analysis may be further used for a crosssectoral and cross-country comparison of actors, activities and institutions of the
innovation system rated as important for the innovation capability of firms.
SWOT - analysis is a commonly used tool for analysing internal and external
operational environments in order to attain a systematic approach and support
for a decision situation. The internal and external factors most important to the
enterprise's future are summarised within the SWOT analysis. In the method called
A'WOT (Kajanus et al., 2003, Kurttila et al., 2000; Pesonen et al., 2001a and b),
SWOT analysis is made more analytical by giving numerical rates for the SWOT
factors as well as for the four SWOT groups. In this study, the method called
SMART (Simple Multi-Attribute Rating Technique) is used.
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The hybrid method A'WOT with SMART technique proceeds as follows:
(i) SWOT analysis is carried out. The relevant factors of the external and internal
environment are identified and included in the SWOT analysis. This means selecting
the most important Strengths, Weaknesses, Opportunities and Threats (about five
to seven factors in each).
(ii) The mutual importance of the SWOT factors are determined separately within
each SWOT group. The importance of the SWOT factors is defined as follows:
first the most important factor inside the group is selected and one hundred points
are given for that factor. The importance of the other factors are compared to the
first one and weight points are given according the comparison. For example, if
the factor is considered to be half as important that the first one, then 50 points
is allocated to that. This process is done separately in each SWOT group.
(iii) The mutual importance of the SWOT groups are determined so that the
most important strength, weakness, opportunity and threat are compared with
each other. One hundred points is allocated to the most important one and the
others related to that.
Finally, the individual SWOT-factors within each SWOT group are scaled relatively
to these priority values. The excel sheet "awot excel calculation inno-forest" was
provided to perform the calculations. The file can be downloaded from INNOFOREST web-side. In the awot_example file can be find a real example of an
enterprise's (metal industry) innovation ability analysis.
Stimulus video
Theoretical foundation for PBL comes from cognitivism and social constructivism.
Cognitivism means that PBL is an active mental process of accessing prior
knowledge, making connections between old and new concepts and using the
elaboration of relationship to engage in theory construction. In PBL the learners
are constructing their knowledge together in PBL tutorials. PBL process will start
with a presentation of a problem (stimulus). It is very important that the problems
are well designed so that they will stimulate student learning. Stimulus is meant to
be a starting point for students brainstorming for problem definition.
For INNO-FOREST a stimulus video were produced and delivered by the Internet
in Video Google (see http://video.google.com/videoplay?docid=2079148642759400788). It is a short story of forest owner and entrepreneur
discussing with innovation experts about developing his forest business and its
innovativeness.
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Learning materials
INNO-FOREST project produced also a lot of appropriate learning materials.
Those are lecture materials, group work materials and case study reports produced
by students. All this material is available in INNO-FORST web-site. The contents
includes denotation of innovation, what is innovation, how are innovations of
businesses embedded in a wider environment, innovations as a source of economic
growth and competence, innovation climate, innovation processes, how are
innovations created and implemented, what are determinants of innovation,
fostering and impeding factors, areas for potential innovation in forestry examples
and best practises of innovations in forest sector, personal innovation skills, how
to be innovative, enterprise level skills and tools, monitoring and measuring
enterprise's innovativeness, development of a business plan for an innovation
project, business to business and institutional level issues: institutions providing
information, financial support and legal issues, applying and testing aspects learned
in participant's own case enterprise and strategic plan for enhancing innovativeness
of the case enterprise.

4 Conclusions
Innovation is not mainly a linear process from science to practice; instead it is a
complex phenomenon necessitating interactions among research, education,
enterprises and their customers. One of the actual challenges is demand driven
customer orientation and practical based innovation actions broadening the base
of innovative, internationally competitive growth oriented companies. This
challenges in particular higher education to develop new models. From this
perspective the new learning concept were developed in the INNO-FOREST
project. The main idea was to work with real world cases from actual enterprises,
which students prepare before the intensive course and finally, to develop
innovation plans for the enterprises based on theory and methods learned during
the course. The core of this concept is that students, enterprises and researchers
are working together on PBL base. This enhances the ability to work as a member
of an interpretative innovation team - a skill that will surely be valuable in future
working life.
Since then, this concept has been applied in several educational courses in Savonia
University of Applied Sciences, Degree Programme in Agriculture and Rural
Industries. Ministry of Education in Finland awarded the certification of The
Centre of Excellence 2008 - 2009 to a model for developing the entrepreneurship
skills (Saarela, M. et al. 2009), part of which the before mentioned learning concept
is. The concept has also been applied in the Erasmus Intensive Programmes
21

"Innovation tools-box in European peripheral areas (INNOTOOLS) in 2008, Suceava,
Romania (University of Stefan Cel Mare) and "Innovation in Rural Development Networking Skills for Professional Master Students in 2008 Oulu, Finland (Oulu University of Applied Sciences, School of Renewable Natural Resources).
The demand driven and practical based innovation orientation enhances growth
oriented innovation actions of the case enterprises and their innovation
environment in a creative way by integrating students, teachers and researchers.
However, there still are several shortcomings and difficulties. Selection of the
case enterprises and their innovation cases and their connections to the selected
working groups themes is problematic and challenging. In some cases it was difficult
for the student to integrate the actual interesting issues of the case enterprise to
the important issues in student working group during the intensive course. Also
the role of local coordinators in selecting the case enterprises can hardly be
overemphasised. Another difficulty is that the case study reports quality was not
always appropriate from the point of view of research needs. The original goal
was that case studies collected by students could be used as a research material.
This goal was not fully reached. All case studies were not suitable to be used as a
research material, although, they were acceptable from the course evaluation point
of view. Moreover, the stimulus video, as a starting point of the PBL process, was
too strictly guiding. More “open” stimulus would have been better in starting the
open-minded brainstorming session.
The main results of this programme are the individual learning impacts of the
participants. However, created and tested learning concept and materials, which
are in everyday use e.g. in Savonia University of Applied Sciences, should be
mentioned as well as all those several renewals (products, processes, networks)
that have taken place in the case enterprises. Moreover, the strengthened networks
are of importance as well. One project impact is also that so called demand driven
practical based innovation model partly based on the INNO-FOREST results is
under development in Savonia University of Applied Sciences.
How a project could be made sustainable is one of the key questions in project
based development. Based on the experiences in the INNO-FOREST project it
can be concluded that strategic involvement of partner institutions (ability and
willingness to develop own institution by means of the particular project) is one
of the key questions. Another issue in innovation based development is the selected
cases and course topics have to be in line with the local innovation strategies and
the needs of case enterprises and their customers. Focus should be on the straight
forwarding work to develop and implement innovations for market needs.
Everything is nowadays global, so involving world leading experts is necessitated.
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Finally, development of suitable toolbox for transferring the results is needed
(e.g. in this case: course description, case study protocol and AWOT - enterprise
analysis tool). Universities' good contacts and relationship to the region, actors in
there and especially to the SMEs is emphasised also by Kajanus et al. (2008). This
means an appropriate understanding of real development needs of SMEs and
their customers. This understanding can not be established without face-to-face
discussions. At same time, universities must have good understanding about the
ideas behind the development policies and programmes. This understanding can
not be established without strategic partnerships. The main challenge is to combine
those two points of view into solid projects and project management also in
practical level.
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COURSE DESCRIPTION 2007
for students, tutoring teachers and
local coordinators

Marja Kopeli
Miika Kajanus
7th May 2007
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1. Curriculum of the course
INNO-FOREST - Integrating innovation and entrepreneurship in
higher forestry education, 10 ECTS
The course shall be accomplished as a whole 10 ECTS credits, it's
not possible to take just a part of it.
Objectives (learning outcomes)
The student has an overview on forest innovation research in Europe
and best practise cases of innovations and innovation management in
forestry and forest industry. He/she is familiar with innovation
management and knows some related tools. The student has an ability
to develop innovation suggestions for enterprises and other organisations.
The student is able to work in an international group. He/she gets familiar
with Problem Based Learning method.
Contents and procedure
What is innovation? How are enterprise's innovations embedded in a
wider environment? Innovations as a source of economic growth and
competence. Innovation processes. How are innovations created and
implemented? Areas for potential innovation in forestry. Examples and
best practises of innovations in the forest sector. Enterprise level skills
and tools. Monitoring and measuring enterprise's innovativeness.
Development of a business plan for an innovation project.
The course is divided in three phases. First, in preparation for the intensive
course, students will research a particularly successful or promising
innovation by a forest (or related) enterprise in their own countries.
Theoretical and methodological background will be provided by the
organizers (case study protocol). Second, the intensive course will be
held in Sopron, Hungary 26. August - 7. September 2007. The course
will combine key lectures given by experts on innovation research in
forestry in Europe and problem based learning (PBL) working group
sessions. In addition, a range of excursions will illustrate innovations in
forestry in practice. In the follow-up of the intensive course, students will
finalise their case study reports and present their results to the enterprise
and interested students at their home university.
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The course will be a valuable international experience bringing together
students from 15 partner high education institutes participating in INNOFOREST from 13 European countries. Language of the course will be
English.

*) See attached the instruction for collecting information for the short description (annex 1)
**) See the case study protocol and interview guidelines
http://www.inno-forest.org/index.php?id=70
***) Every student have to prepare a five minutes presentation of his/her case
enterprise before attending the intensive course, illustrated by eg. PowerPoint slides.
****) See attached the evaluation form for tutorials (annex 2)
*****) See attached the evaluation form for case study (annex 3)

Workload of a student
xxxCase study

6 ECTS

- contacts, visits and seminars with the case enterprise
- analysis and report of the enterprise and innovation case

xxxIntensive course

20 - 30 h
130 - 140 h
160 h

4 ECTS

- keynote lectures
- excursions
- PBL tutorials
- group work and presentation
- learning diary, self evaluation and feedback
- others

30 h
24 h
6h
20 h
7h
20 h
107 h
Total

267 h

xxx(average 25 - 28 hours per ECTS credit according the Bologna declaration)
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Literature
List of articles can be found http://www.inno-forest.org/index.php?id=67
Requirements
- Case study: visits to the case enterpise, data collection, analysis and
report of the case enterprise and innovation case, suggestions and
recommendations for the case enterprise (result seminar)
- Taking actively part in the intensive course
- Learning diary, self evaluatian (= description of own learning process)
and feedback.
Assessment
30 % Personal Case Study
30 % Group work and presentation
20 % Activity in tutorials, group work + lessons
20 % Description of own learning process
100 % Total

local coordinator
tutor
tutor
student

Grades used as follows:
5 = excellent, 4 = very good, 3 = good, 2 = satisfactory, 1 = poor 0= failed
Grades from 5 to 1 are accepted/passed, 0 is failed.
Every part shall be passed at least grade 1 so that the course will be
accepted.

2. What is Problem Based Learning - PBL?
This chapter is mainly based on Terry Garrett's article
http://www.aishe.org/readings/2005-2/chapter2.pdf
Idea of PBL
Theoretical foundation for PBL comes from cognitivism and social
constructivism. Cognitivism means that PBL is an active mental process of
accessing prior knowledge, making connections between old and new
concepts and using the elaboration of relationship to engage in theory
construction. In PBL the learners are constructing their knowledge together
in PBL tutorials. PBL has a social constructivist view of learning. It sees
learning as something that results from the learner's actions and the role of
the tutoring teacher is to enable and encourage learners to construct their
knowledge together.
So, in problem based learning students are learning rather than the teachers
are teaching. PBL is not merely a teaching or learning methodology, but a
total approach of education. Important components of PBL are curriculum
design, PBL tutorials and PBL compatible assessment.
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PBL process will start with a presentation of a problem (stimulus). It is very
important that the problems are well designed so that they will stimulate
student learning.
Besides knowledge problem based learning method improves skills and
competences needed in working life which traditional higher education
methods often does not do.
PBL process
Operational definition of PBL process:
1. Students are presented with a problem (stimulus).
2. Students discuss the problem in a small group PBL tutorial. They clarify
the facts of the case. They define what the problem is. They brainstorm
ideas based on the prior knowledge. They identify what they need to learn
to work on the problem, what they do not know (learning issues). They
reason through the problem. They specify an action plan for working on the
problem.
3. Students engage in independent study on their learning issues outside
the tutorial. This can include library, databases, the web, discussions with
people, observations. Keynote lectures and excursions will support the
process.
4. Students come back to the PBL tutorial(s) sharing information and working
together on the problem.
5. They present their solution to the problem to other working groups.
Solutions will be discussed together.
6. They review what they have learned from working on the problem. The
tools which will be used are learning diary and self evaluation, peer evaluation
and teacher's evaluation.
PBL tutorials
The students work on resolving the problem in PBL tutorials. In a tutorial a
small group of students (6 - 8) work together on a problem. There is one
tutoring teacher per group. The role of the tutor is not to give information of
mini-lectures on the problem but rather fo facilitate the learning process
and students reasoning through the problem.
Students act as chairpersons and scribes. The roles have to be changed
from one tutorial to another. The minutes will be written and put in the web
pages. The chair is presiding, giving statements to others, making summarys
about the discussion and taking care of the timetable.
Every tutorial will be evaluated in the end of it (see attached the evaluation
form).
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How to be a good PBL tutoring teacher?
• Be interested and enthusiastic.
• Forget lecturing. You will have a keynote lecture some other time.
• Don't give answers, instead ask questions. With questions you can guide the learning process.
• Tolerate silence.
• Get students talking to each other and not to you.
• Make sure the group agree on learning issues before the group ends.
• Promote the use of accurate current information recourses as students
research their learning issues.
• Remember the learning outcomes of the course.
• Establish a good learning environment for the group.
It is important the tutor being able to express him or her self at the students
level of understanding and not to feed his or her thinking / logic to the
students.
About assessment
Assessment drives learning. The assessments should be aligned both
with learning outcomes and the learning process.
All who have participated in the learning process, will take part in
assessments, it means learner him/her self, other students and tutoring
teacher (self evaluation, peer evaluation and teacher's evaluation).

3. About eLearning in Inno-Forest IP 2007
eLearning platform within the Inno-Forest IP-course 2007 will be InnoForest web pages. There will be added
- the descriptions of case enterprises
- the minutes of PBL tutorials (made by secretary of each session)
- the presentations of working groups
- the feedback of working groups
- the case study final reports.
Moreover there will be eg. lecture materials.
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"Children
Your children are not your children.
They are the sons and daughters of Life's longing for itself.
They come through you but not from you,
And though they are with you, yet they belong not to you.
You may give them your love but not your thoughts.
For they have their own thoughts.
You may house their bodies but not their souls,
For their souls dwell in the house of tomorrow, which you cannot visit,
not even in your dreams.
You may strive to be like them, but seek not to make them like you.
For life goes not backward nor tarries with yesterday.
You are the bows from which your children as living arrows are sent
forth."
Khalil Gibran, 1923
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INNO-FOREST 2007

Annex 1

Instruction for collecting information for a short description of the case
enterprise (deadline the 15th June 2007)
Please, provide information about the enterprise you will visit for Inno-Forest
case study. This bulleted list below intends to help you to collect this information.
It will improve the comparability of the information collected and will provide
valuable background information for the analysis of the innovation cases. The
list is equally applicable to all enterprises. You are free to collect more of
whatever information you evaluate valuable for your studies.
• Name of the enterprise
• Location
• Business address
• Contact information
• Year established
• Short history
• Legal form of enterprise
xxx- individual propriatorship
xxx- partnership
xxx- public limited company
xxx- private limited company
xxx- private unlimited company
xxx- cooperative society
xxx- branch of foreign company
xxx- statutory body
xxx- other
• Family-owned / not family owned
• Persons engaged in managing the enterprise (chief executive
managers)
xxx- proprietor (s)
xxx- hired manager(s)
xxx- family members
• Number of employees
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• Annual turnover
• Products or product groups
xxx- timber
xxx- other forest products (game, berries etc.)
xxx- timber products
xxx- structural
xxx- bioenergy
xxx- forest services (hunting services, forestry services, environmental
xxx- services, touristic services
• Geographic market area
• Innovation case
xxx- aims
xxx- present state
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1

1

1

1

Poor (1)
Does not familiarize him/herself
with given materials, no
independent information searching
or just a quick net search

Poor (1)
No participation in a discussion, is
dominant and no respect for other
opinions, no own ideas

2. Ability to search and
utilize information
sources

3. Dialogue and
communication

4. Courage and ability to Poor (1)
give feedback to other
Is not able to point out developing
students
targets or gives feedback in an
impolite manner, gives useless
feedback

5. Respect for the
tutorial group

2

2

2

2

2

3

3

3

3

3

4

4

4

4

4

5

5

5

5

5

Annex 2

Excellent (5)
Comes in time and is present, takes
his/her share of responsibility of the
group work

Excellent (5)
Understands the meaning of
feedback for development, is able to
give critique in a constructive way
and give fair positive feedback

Excellent (5)
Takes actively part in a discussion, is
listening and shows capability to
understand others' statements, is
reasoning and questioning

Plentiful searching and utilizing
information sources, is able to
evaluate reliability of information, is
able to construct a new view of the
complex

Excellent (5)

Excellent (5)
Makes sure that everyone takes part
in the process, is able to make things
clear to everyone in the group

24th April 2007

Evaluate yourself and the others in regarding to every section. Choose a selection where you have succeeded and an other one where
you have to improve most. Tell the others. The students and the tutoring teacher will give feedback to each other in turns.

Poor (1)
Comes late to tutorials, is trying to
rely on others' work

1

Poor (1)
Takes the given role but is not able
to do the task creditably (chair,
secretary, member)

1. Ability to fulfil the role
given in the tutorials

Name of the student:

EVALUATION FORM FOR TUTORIALS / Inno-Forest 2007 / Kopeli
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2

4. Reporting

TOTAL GRADE

Poor (1)
The results are told to the
enterprise.

1

2

2

Poor (1)
3. Recommendations
1
and suggestions for the Light and trivial recommendations,
suggestions are not useful for the
enterprise
enterprise.

5. Result seminar for
the case enterprise
including the
suggestions and
recommendations

2

Poor (1)
1
Innovation case identified and facts
described.

2. Description and
analysis of the
innovation case and
innovativeness of the
enterprise

1
Poor (1)
The report is disconnected,
contents are partly illogical, no
illustrations used (graphs, pictures
etc.). Poor language level makes
understanding difficult. Information
sources are indistinctly addressed.

2

1

Poor (1)
List of facts concerning the
enterprise, no analysis.

1. Description and
analysis of the
enterprise

Name of the student:

3

3

3

3

3

4

4

4

4

4

5

5

5

5

5

EVALUATION FORM FOR CASE STUDY / Inno-Forest 2007 / Kopeli & Kajanus

Annex 3

Excellent (5)
A seminar with relevant actors attending
(student, enterprise, local innovation actors,
local IF-coordinator, university students) is
organised. Results are discussed and new
aspects elaborated.

Excellent (5)
The report and its structure are logical and
the text is distinct and suitably illustrated.
Language is easy to understand and fluent.
Information sources are clearly addressed.

Excellent (5)
Recommendations are relevant, practicable
and justified and express writer's own
thinking.

Excellent (5)
Innovation case and the theory has been
linked successfully, the innovativeness of the
enterprise has been analysed.

Excellent (5)
Overall picture and analysis of the situation
of the enterprise concerning business area
and innovations and strategies.

24th April 2007

Socrates Erasmus Intensive Programme

INNO-FOREST
Case study protocol and interview guidelines
for students of the IP
Gerhard Weiss
University of Natural Resources and Applied Life Sciences
(BOKU), Vienna
Thomas Rimmler
Finnish Forest Research Institute, Joensuu
Miika Kajanus
Savonia University of Applied Sciences, Iisalmi

4.6. 2007
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1 Introduction
This paper intends to guide the case study work of the students in the Socrates
IP INNO-FOREST. The case studies aim at the documentation of an innovation
project carried out by one (or more) forest enterprise(s) in forestry and forestbased industries. Information will be collected on the enterprise which has
conducted the innovation project, the innovation project itself, other actors
that have played a central role in the development and implementation of the
innovation not to forget the enterprise's suppliers and customers. The object
of analysis is the innovation behaviour of the enterprise that is studied and on
an innovation case of this enterprise. On the basis of the collected material the
innovation case will be analysed during the two IP weeks in Sopron, Hungary.
Recommendations for the enterprise are derived in order to enhance its
innovation activity.
The general design of the empirical work is that the data is collected through a
number of interviews with the manager of the enterprise and major actors that
were involved in the innovation project. As a methodological framework, A'WOT
analysis is used to analyse enterprise's innovation capabilities. It means
analysing Strengths, Weaknesses, Opportunities and Threats (SWOT) both
the internal and external environments affecting enterprise's innovation actions.
The goal is to attain a systematic approach and to analytically determine
priorities for the factors included in SWOT. Besides of representatives of the
enterprise, also cooperating partners, public organisations or consulting/
advising organisations from research institutes, interest groups, etc may be
interviewed. In addition, written documents are collected, e.g. internet websites,
information sheets on the innovation project, planning documents, contracts,
calculations, annual reports etc.

2 What is innovation?
Schumpeter (1911) argued that economic growth is a result of new combinations
of products, processes, markets, sources of supply, and organizations - that
is: innovations. Innovation in general denotes successful introductions of
novelties. The OECD (2005) defines innovation1 as "[...] the implementation of
a new or significantly improved product (good or service), or process, a new
marketing method, or a new organisational method in business practices,
workplace organisation or external relations."
The minimum requirement for an innovation is that the product, process,
marketing method or organisational method must be new (or significantly improved)
to the firm. This includes products, processes and methods that firms are the first
1 Source: OECD 2005: Oslo Manual: Guidelines for Collecting and Interpreting Innovation Data,
3rd Edition.
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to develop and those that have been adopted from other firms or organisations.
Besides being new to the firm innovations may be new to a country or new to the
world.
A common feature of an innovation is that it must have been implemented. A
new or improved product is implemented when it is introduced on the market
or when it is taken into use by customers2. New processes, marketing methods
or organisational methods are implemented when they are brought into actual
use in the firm's operations (OECD 2005).
Innovation types: classification
The Oslo Manual distinguishes four main types of innovation - product, process,
marketing and organisational innovations - which are further sub-divided (see
figure 2).

Figure 1. OECD - Typology of Innovation

A product innovation3 is the introduction of a good or service that is new or
significantly improved with respect to its characteristics or intended uses. This
includes significant improvements in technical specifications, components and
materials, incorporated software, user friendliness or other functional
characteristics.
A process innovation is the implementation of a new or significantly improved

2 This includes also innovations in public goods that are not marketed goods and services.
Further it includes such goods and services that are offered by for example public entities, are
used but are not paid for by consumers. For example mountain bike routes in some countries
are paid for in others they are offered for free.
3 More detailed specifications of these definitions can be seen in the COST Action E51- website:
http://www.boku.ac.at/coste51.
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production or delivery method. This includes significant changes in techniques,
equipment and/or software.
A marketing innovation is the implementation of a new marketing method
involving significant changes in product design or packaging, product
placement, product promotion or pricing.
An organisational innovation is the implementation of a new organisational
method in the firm's business practices, workplace organisation or external
relations. An organisational innovation is the result of strategic decisions taken
by management.
Organisational innovations in business practices involve the implementation
of new methods for organising routines and procedures for the conduct of
work. Innovations in workplace organisation involve the implementation of new
methods for distributing responsibilities and decision making among employees
for the division of work within and between firm activities (and organisational
units), as well as new concepts for the structuring of activities, such as the
integration of different business activities. New organisational methods in a
firm's external relations involve the implementation of new ways of organising
relations with other firms or public institutions, such as the establishment of
new types of collaborations with research organisations or customers, new
methods of integration with suppliers, and the outsourcing or subcontracting
for the first time of business activities. Moreover, innovation types, like for
example institutional innovation in the public/policy sphere or business model
innovation can be recognised.
What is important and common to most innovation definitions in business
contexts is that innovation is understood as a process of a firm. This is also the
approach taken here.
This process can be divided into different stages in a more linear conception
and focuses on the firm level, as e.g. classified by Rogers (1995) (see Figure
2). This conceptual framework has been very influential, especially in business and business consulting contexts.

Figure 2. Stages of innovations - the firm level view (Rogers 1995)
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However, there is ample empirical evidence that shows that not only the firm
or persons within a firm are responsible for the innovativeness of the firm. In
practice, innovation is also not a linear but rather an iterative process, with
e.g. knowledge accumulation as a critical factor throughout the process.
Nonetheless, using the linear approach on firm level still seems a useful
approximation to empirical phenomena, especially when firms are understood
to be embedded in a wider system of external interaction networks that has a
crucial influence on the innovation behaviour on firm level. This conception of
the innovation process as a complex non-linear process involving a range of
actors and different interactions is covered through the innovation system model
or framework (Freeman 1987, Lundvall et al. 2002, Edquist 2001, Moulaert
and Sekia 2003 - see Rametsteiner and Weiss, in print).
Often innovation process goes phase by phase like funnel (see fig. 3) where
innovation ideas are selected to be taken into next phase. The innovation
process can be divided into different steps or sections. These steps have
different names in different companies e.g. tollgate, checkpoint, stepping stones,
etc. The stage and gate model has a clearer focus on innovation idea project
evaluation with gates as go/no-go points. A gate is an evaluation point at which
a multifunctional group decides if the product/project should continue, after
their evaluation of some set of parameters.

Figure 3. An innovation funnel example (Henderson, R. 2004)
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Social systems, including innovation systems, are defined through components
(actors and institutions) and their interactions (Edquist 2005*). The innovation
system model recognizes the importance of the business environment for the
innovation performance of a firm and incorporates the interaction with different
organisations such as customers, suppliers and competitors, R&D service
providers, financing organisations and government agencies into the innovation
process. We congruously use the term forest sector "innovation system" to
refer to the set of distinct actors and institutions which contribute to the
development, diffusion and implementation of innovations in forestry and forestbased industries ("to pursue the creation, diffusion and use of innovations a
the overall function of SI", Edquist 2005). As such, it is a set of interconnected
actors which form a system whose performance is determined both by the
individual performance of each actor, but also by how they interact with each
other as elements of a collective system (both being embedded in an institutional
environment, Enquist 2005). The actors' perceptions and activities are guided
and restrained by institutions, which form "the rules of the game". We speak of
an innovation system if the interactions and relations are maintained over time
(i.e. not just for one specific innovation project).
* Edquist, C. 2005. Systems of innovation. Perspectives and challenges. In: Fagerberg, J.,
Mowery, D.C., Nelson, R.R. 2005. The Oxford handbook of innovation. Oxford University Press.

Research on innovation systems focuses on a better understanding of the
empirical realities of complex innovation processes, on the different types of
structures of actors and institutions involved as well as on processes of
exchange and (types and levels of) interaction in innovation systems and their
effects. Processes mainly concern interconnections and flows of information,
know-how, finances and other means of production. Figure 4 outlines key
innovation system components (actors - individuals or organsations - and
institutions) and interactions (Edquist 2005; linkages OECD*) in the forestry
sectoral innovation system. The innovation system model can further be divided
into four different levels, namely the personal level, the firm level, the business-to-business (b2b) as well as the institutional level (b2i, i2i).

*OECD Oslo Manual 2005. Third edition.
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Figure 4. Research model for studying forest sector innovation systems

The actors of the innovation system are the organisations linked by the vertical
production chain, as producers, suppliers and customers including
intermediaries (yellow), competitors as well as non-market organisations, which
all are embedded in an institutional background (blue) (Figure 4). Interactions
between actors can be characterized by type of transaction, competition and
collaboration (Edquist 2005).
Further readings: Rametsteiner (2000), Kubeczko and Rametsteiner (2002),
Rametsteiner and Weiss (in print) and the references given there.

3 Methodology
The goal of the case study work is to understand the complex innovation
processes for being able to derive recommendations for enhancing innovation
activity of enterprises. The analysis of innovation systems and processes
includes the innovation processes, institutions involved, policy designs,
instruments and mechanisms and lessons to learn.
Thus, we need information on a range of aspects such as follows:
• innovation process (idea, impulse, development, implementation)
• actors, actors networks and roles of actors
• information flows
• knowledge exchange
• horizontal and vertical interaction
• financing
• policy instruments applied
• fostering and impeding factors
• desired and unexpected results and outcomes
• lessons learnt
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Necessary information on the enterprise that is studied, include the following:
• enterprise and business area and its history (due to path dependency),
turnover, personnel, products, suppliers, markets and customers, main
trends in the business area)
• innovation activities, resources, strategies and future plans
On the basis of the collected material, the enterprise's innovation behaviour
shall be analysed and suggestions for improvement developed. The analysis
will look at (actual and potential) markets and non-material and material
resources of the enterprise:
• market analysis: potential, competitive circumstances
• analysis of non-material resources: knowledge, networks
• analysis of financial and other material resources
A'WOT - analysis is used to analyse enterprise's innovation capability related
to the creation, adoption and exploitation of innovations. Innovation cases are
identified and utilized for this purpose. First, enterprise's strengths related to
it's innovation activities and capabilities to successfully pursue the innovation
process are listed, respectively enterprise's weaknesses. The innovation
capability of the firm is evaluated regarding its internal capabilities but also
with respect to its access to external sources of complementary resources
and knowledge and the influence of the institutional environment on its
innovation capability. In a same way enterprise's market demand and technology
related opportunities and threats are listed. Use all information from interviews,
documents etc. as a source to compose the lists. In a second phase those
SWOT - factors' importance are assessed (see methodology see later on).
This results in an analysis about which factors are the most important and
which the least important in enterprise's internal (strengths and weaknesses)
and external (opportunities and threats) innovation environment. A'WOT
analysis may be further used for a cross-sectoral and cross-country comparison
of actors, activities and institutions of the innovation system rated as important
for the innovation capability of firms.
The result of the case studies shall be strategies on how to enhance innovations
on policy as well as on enterprise level.
The main methods used will be
• personal face-to-face interviews,
• telephone interviews and
• document analyses.
The following data collection instruments will be used for interviewing:
• interview guide - enterprise
• interview guide - innovation case
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These two interview guides are designed for semi-structured interviews. They
may be both used for interviewing the manager of the enterprise; depending
on the enterprise the interview may also be conducted with different persons.
With representatives of other institutions only the innovation case guide will be
used. Each interview is expected to take 1 or 11/2 hours. It is recommended
to have a break between the interviews, if the same person is addressed by
both.
The interview guides as given below act as support tools for the researcher,
like a check-list. They are not designed to be strictly followed, like in the case
of a standardised questionnaire. The character of the semi-structured interview
is similar to an every-day conversation. The interviewed person should be
allowed to structure the communication himself or herself - particularly in the
beginning; later on, the interviewer adds questions that are not yet covered
during the interview so far.
The interviewer takes notes all through the interview. If preferred, a tape
recorder may be used in addition to taking hand notes. It is important for the
interviewer to go through the notes immediately after the interview to check for
errors or open questions, to complete it with information not yet written down
and to summarize. It is recommended to write an interview protocol that
gives information about communications prior to the visit/interview and
that notes relevant observations that are made during the visit. After the interview
first ad-hoc hypotheses may be formulated and questions for follow-up
interviews should be drafted.
Besides of interviews relevant documents about the enterprise and the
innovation project are collected. Depending on availability and openness of
the firm the following types of documents may be gathered:
• on the enterprise: internet website, information brochure, reports in
journals, mission statement, press releases, annual report, balance
sheet, general products and market descriptions, etc.
• on the innovation project: information sheets, planning documents,
contracts, calculations, etc.
Semi-structured personal interviews together with document analysis will
provide the core information on the structures and processes in the innovation
system. The personal interviews with the innovator (manager) and
representatives of institutions that were strongly involved in the innovation
process may be complemented by telephone interviews of other major actors.
In the following, you find a data collection sheet for the basic information about
the enterprise as well as a tentative guide for interviewing the innovator. The
guides for interviewing representatives of other actors of the innovation system
are to be developed by analogy, adapted to the kind of organisations interviewed
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(e.g. public administration, consultant, extension service, etc.). An adapted
version is also useful for the purpose of telephone interviews.
When conducting the interview and formulating the questions you ask, be aware
that many research questions cannot be asked directly but have to be
interpreted from the text. For instance, the coordination of actors is a system
function that actors usually are not so aware of. Challenges and problems or
forestering and impeding factors may be asked directly, but may additionally
be interpreted from the interview text after the interview. Some explanations,
why a project was a success or failure, will only be deduced in course of the
case analysis by the researcher but would not be stated by the interviewed
persons.
Before doing the interview, do also go through the terms of reference given
below (report structure). In your interview you should gather the knowledge to
answer the topics given there. The tentative structure for the report is provided
in section 7 of this document. The interpretation of the collected data focuses
both on the enterprise and on the institutional system in which the singular
case is embedded.
A'WOT analysis method
Enterprise's innovation ability is analysed by using A'WOT - analysis. It is based
on SWOT (an acronym standing for four SWOT groups: Strengths,
Weaknesses, Opportunities and Threats) analysis that is a commonly used
tool for analysing internal and external operational environments in order to
attain a systematic approach and support for a decision situation. The internal
and external factors most important to the enterprise's future are summarised
within the SWOT analysis. In the method called A'WOT (Kajanus et al., 2004,
Kurttila et al., 2000; Pesonen et al., 2001a and b), SWOT analysis is made
more analytical by giving numerical rates for the SWOT factors as well as for
the four SWOT groups. In this study, the method called SMART (Simple MultiAttribute Rating Technique) is used.
The hybrid method A'WOT with SMART technique proceeds as follows:
(i) SWOT analysis is carried out. The relevant factors of the external and internal
environment are identified and included in the SWOT analysis. This means
selecting the most important Strengths, Weaknesses, Opportunities and Threats
(about five to seven factors in each).
(ii) The mutual importance of the SWOT factors are determined separately
within each SWOT group. The importance of the SWOT factors is defined as
follows: first the most important factor inside the group is selected and one
hundred points are given for that factor. The importance of the other factors
are compared to the first one and weight points are given according the
comparison. For example, if the factor is considered to be half as important
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that the first one, then 50 points is allocated to that. This process is done
separately in each SWOT group.
(iii) The mutual importance of the SWOT groups are determined so that the
most important strength, weakness, opportunity and threat are compared with
each other. One hundred points is allocated to the most important one and the
others related to that.
Finally, the individual SWOT-factors within each SWOT group are scaled
relatively to these priority values. Use excel sheet "awot excel calculation innoforest" to perform the calculations. The file can be downloaded from INNOFOREST web-side. In the awot_example file you can find a real example of an
enterprise's (metal industry) innovation ability analysis.
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4 Interview guide - enterprise
Data collection - enterprise

INNO-FOREST

Enterprise:

Interviewer:

Address:

Date:

Information sources (documents, persons): Place:

1. Basic data on the enterprise
Business area(s):
History:
Staff:
Annual turnover and profit (separately for each main product,
if applicable):
Products:
Markets and costumers:
Main trends in the business areas:
2. Innovation activities:
Important innovations of the recent years:
Innovation successes and failures:
Resources for innovations (budget, personnel, etc.):
Innovation strategies:
Future innovation plans:
3. A'WOT analysis of enterprise's innovation ability:
List of strengths, weaknesses, opportunities and treats
Weighted importances of the SWOT-factors (according awot-methodology)
Innovation ability analysis based on awot - results
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5 Interview guide - innovation case
Personal interview - innovation case
"Innovator"

INNO-FOREST

Interviewed person:

Interviewer:
Place of interview:

Organisation:

Date of interview:
Start:
End:

1. "How was the idea of the innovation born?"
(The innovator is invited to tell the story of the innovation.)
The following aspects should be touched during the interview:
2. Interviewer checklist:
2. General characterisation:
- goals of the innovation within the enterprise (process, product, business idea)
- problem situation
- chronology
- legal status or organisational structure of the innovation in the firm
2. Actors involved:
- personal/enterprise/business-to-business/institutional level;
- authorities/administrations; interest groups; extension services; schools,
- universities and research institutions; firm networks and cooperation; etc.
Roles of actors:
contribution of impulse/ providing innovative ideas/ information/ know-how/
coordination/ technical, business & financial support
Cooperation (business level): horizontal/vertical/lateral
Coordination: coordination of different actors
Information flow: sources of ideas, know-how
Financing: costs, sources of funding, relevance of support programmes
Technical & business development and marketing: the role of suppliers of
machinery, equipment and complementary products; customers; marketing channels;
and internal & external R&D activities
Results and outcomes: economic performance and other/unintended effects
Challenges and problems: lessons learnt
Fostering and impeding factors:
Recommendations:
What to change within the enterprise or within the institutional system?
3. How would you assess the potential for this innovation in the country?
4. What trends and challenges do you see in the future?
5. "I believe we have covered all important aspects now. Are there any additions
you want to make?" ........."Thank you for the interview."
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6 Interviewing
Preparations:
You will call the manager of the enterprise (or whoever the interview partner is)
by phone and ask if he/she would be ready to give an interview. After a very
short explication who you are and what you do, you say what you are asking
for. A single interview usually takes 1 to 2 hours. In the case of the enterprise
you should announce that you need some more information (two topics: general
innovation management and a selected innovation case in detail) and that you
might want to talk to different persons if several persons are important for the
innovation activities in the firm or were involved in the innovation project. You
may want to choose the innovation case together with the manager, if it is not
obvious what the most interesting innovation case is.
A practical remark: keep cool
You might not be used to interviewing business managers or officers. Be aware
that it is normal to be slightly nervous before an interview, this is even true for
experienced interviewers or journalists. You can expect that there is a certain
tension at the beginning of the interview even on the side of your interview
partner who might also not be used to being interviewed. Therefore, be confident
in what you are about to do: conducting an interview. That takes away some
tension from your interview partner as well.
Be friendly, and confident. You should not forget to thank your interview partner
for his or her time and readiness to answer your questions. But you do not
have to be subservient (but of course also not arrogant). Be aware that you even if you are not experienced - in this situation are the expert in conducting
this interview (and doing the analysis). Your interview partner will expect from
you that you take the relevant decisions - e.g., when to switch on the tape
recorder, if you use one, and to ask the questions.
In course of the interview, there might be situations when there is silence.
From being nervous, you feel the silence ten times stronger and the time running
ten times quicker. You might have the feeling that you should say something or
explain your question better, etc. Here, the danger is that the interviewer starts
to talk instead letting the interviewed person talk. So - wait in a friendly and
attentive way for the interviewed person to go on: he/she will. In sum, you
should not talk very much, just ask your (short and not too many) questions,
and for the rest smile, listen, nod, say "yes", "I see", or other affirmative words.
Before the interview: (Only) short background information
Before starting with the interview, the interviewer gives short information on
the background of the interviewer, the IP project, the goals of the interview
and the interview procedure. This information is given prior to the interview
and it is recommendable, to try to separate the talk about the background from
51

the interview, e.g. before sitting down to the table etc. This information is
necessary but should be very short (a number of sentences) in order to prevent
the interview to start already with the introduction.
The first questions: not only breaking the ice
The goal of the interviews is to collect information on the enterprise and the
innovation which was chosen to be studied. At the beginning of an interview,
many books recommend an icebreaking question, the function of which is not
only a warm-up and to come to a relaxed conversation atmosphere, but also
to provide first information. The ice-breaker is not necessary if there were
other talks before.
In the case of interviews with representatives of the extension service, forest
agency or others, a specific icebreaker might be useful. The danger, however,
of a too broad ice-breaker question is to loose time and the focus of the interview.
An ice-breaker for the interview with an extension service could be, in how far
the topic of the innovation is relevant in their work in general.
Interview guide - enterprise
General characterisation of the enterprise
As basic information, typical business data on the enterprise are gathered:
business area(s) (e.g., forestry, wood processing, wood product manufacture,
NWFP such as hunting, tourism, etc.), a short history, number of staff, etc.
and, if the manager is open enough, core figures from the balance sheet. Main
trends in the business area may result in recent challenges and opportunities
for the enterprise.
Innovation activities
The specific focus of the interview are the innovation activities and innovation
strategies of the enterprise. Be aware that the interviewed manager may not
be aware of what activities are innovation related. Often, not an explicit
innovation strategy exists, even in a possibly highly innovative firm. Therefore,
rather than asking about innovation strategies directly, it might be more fruitful
to ask about R&D activities and budget, information exchange with other firms,
contacts to research institutes, visits of forestry fairs, or if technical journals
are provided to the staff, etc.
Interview guide - innovation case
The beginning: an invitation to tell the story...
Following the methodology of a narrative interview, the interview with the
innovator may start with an invitation to tell about the "story" of the innovation
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(episodic interview). The innovator should tell his or her "story", beginning with
"how it all began...". It is to be expected that with this the problem situation will
be told and then, following the chronology of the innovation, the stages of the
innovation process (Rogers 1995) are described by the interviewee.
In concrete, this starting question could read as follows: "How was the idea
of the innovation born?" The innovator is invited to tell the story of the
innovation. His/her telling does not stop with the idea but a conversation is
started in which the most important facts about the innovation are told: what
was the starting point, who was involved, what where the problems and
strategies to overcome these, and so on (see interview guide blueprint, section
5).
Do not be disturbed, however, if the narration takes detours or goes in circles.
Just note everything that is told. You should just direct the conversation back
to the topic if it leaves the general scope of the interview; do not intervene if it
does only not follow the orderly sequence.
The checklist: only a "hidden agenda"
The questions in the interview guide (section 5) are only a tool to check which
points are covered and which are still open. Most research questions are not
asked directly but are analysed by using the information given in the narrative
style interview. The interviews with representatives of other bodies (e.g.
extension services etc.) are structured in analogy to the interview guide for the
innovator.
The underlying research model: systems thinking
Research questions refer to the research model for innovation systems (fig.
3). The background for the analysis is the theoretical framework of the systems
of innovation approach such as described in section 2 (see also: Rametsteiner
and Weiss, in print). The case analyses shall describe the structures and
processes of the investigated innovations.
The actors: a network of very different organisations
The actors of innovation are found on four levels: the personal level (owner,
manager), the enterprise level (e.g. forest holding, forest enterprise,
organisation), the business-to-business level (e.g. vertical/horizontal
cooperation), and the institutional level (governance system, extension services,
etc.).
The analysis asks for the actors involved in the innovation process, their
relations to each other, and their role within the process. Actors may be
authorities, extension services, research institutions, and enterprise networks
(fig. 3). One crucial element of the analysis are the forms of cooperation of the
innovator/entrepreneur with other actors, governmental or private.
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The process: analytical stages in a messy reality
The innovation process is analysed with regard to the stages of the diffusion
process (Rogers 1995, fig. 2), the roles of the actors in contributing impulse,
ideas, information, and support, and the functions of the institutional system
provided. In difference to the stages given above, seen from the enterprise view,
on macro-economic scale (e.g. national economy) the stages may be divided
also into the following:
• Recognizing a problem or need
• Basic and applied research
• Development
• Commercialization
• Diffusion and adoption
• Consequences.
Roughly it can be spoken of the development of an innovation (the innovation is
new to the market /sector) and its diffusion in the sector (innovation is then new to
the firms that adapt and imitate the innovation). All stages - development and
diffusion - are important for a national economy or sector, but the requirements for
the IS, or the role of institutional actors may be different.
Functions: what the innovation systems provide
Actors contribute in various ways to the innovation process: they may provide
ideas and know-how (information), they may coordinate among the network
partners (coordination), and they may offer support, for instance, with financial
means (incentives). According to Edquist and Johnson (1997: 51) the institutional
system has three basic functions in the innovation process:
• to reduce uncertainty by providing information;
• to manage conflicts and cooperation;
• and to provide pecuniary and non-pecuniary incentives.
Co-operation and coordination
Co-operation would mean business co-operation with other firms, which can be
divided into horizontal (firms of the same sector, e.g. forest holdings), vertical
(firms along the production chain, i.e. suppliers and costumers - be it the wood
chain or other market segments) and lateral co-operation (neither horizontal nor
vertical).
Coordination of actors includes all actors of the innovation system that were
involved in the innovation project. What was the quality of the contacts? Who
initiated the contacts, who helped in conflict resolution, etc.?
Information flow: where the ideas come from
Information is needed at all stages of the innovation process: ideas, persuasion,
technical know-how, juridical expertise, market and marketing knowledge, etc.
Where did which sorts of information come from (education, journals, books,
training courses, business partners, consultants, public institutions, etc.)?
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Financing: coping with costs and risks
It is of high interest what the costs of the innovation were and which sources of
internal and external funding were used to which extent (share of different
sources). Funding may be provided (and is usually a mix of) internal and external
funds, latter being divided into private (bank loans, equity) and public (subsidy
programmes, public loans).
Funding

internal

external
private

public

Public funding: the importance of public support
Related is the question of the role of public support programmes: Was applied
for public funding (and which)? If not, why? Was the application successful? If
not, why was the application rejected? What was the experience with the public
programmes? How important was the public money?
Outcome: positive and negative effects, intended and unintended
Some basic information about the outcomes and effects of the innovation project
are: profit from and share of turnover of new products and services, or,
percentage of productivity gains from process innovations.
The process-oriented evaluation strives not so much for a judgement of the
results of the innovation but for an explanation of the process and the role of
the institutional system in supporting innovations (descriptive-explanatory policy
analysis). The objectives of the innovation, as given by the representative of
the organisation, are compared with its outcomes. Positive and negative results
and outcomes can be identified not only with regard to economic performance.
Innovations may have (positive or negative) unintended effects, e.g. on the
organisational structure or human resources or business idea (knowledge,
motivation, etc.).
Lessons learnt: problems and challenges, fostering and impeding factors
It is of special interest, what challenges were faced, what problems had to be
solved, and what lessons were learnt in course of the innovation process. The
analysis should finally identify the fostering and impeding factors in the
innovation process. From the analysis it should be possible to derive
recommendations regarding what should be changed within the enterprise
and what should be changed in the institutional system to support innovations.
Favourable and unfavourable elements found in the empirical cases are the
basis for the development of a best practice vision that could act as a model
for future developments of the innovation system.
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7 Report
Each student will write a case study report containing issues that are given in
the following. A draft for that report is to be brought to the seminar in Sopron.
Part I - enterprise:
Description of the enterprise and the business area:
short history,
main ratios (turnover, personnel),
main products, markets and customers,
eg share of main products, share of new products or services,
main trends in the business area
eg total and potential market size (firm's growth potential)
Present situation regarding innovation aspects
present innovations,
resources and working methods/strategies for innovations
Description of the business goals of the enterprise
Future innovations the enterprise is planning to work with
Analysis and recommendations for the enterprise how to enhance
the innovations:
1. market analysis: potential, competitive circumstances;
2. resource analysis (non-material): knowledge, networks;
3. resource analysis (financial and other material resources)
A'WOT - analysis about enterprise's innovation ability
SWOT - about enterprise's innovation ability
calculated AWOT results about the importances of the factors
written conclusions based on the AWOT - results
List of recommended tasks to do
Part II - innovation case:
Chronology and subject of the innovation:
What was the problem situation before the innovation?
Development and implementation of the innovation process (milestones)
Detailed description of the innovation and outcome
Actors network analysis:
Which actors involved? (public administration; extension services; interest
groups/NGO's; education and research institutions; firm networks and
cooperation)
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Roles of actors (who contributed ideas/impulse/information/support?)
What kinds of business cooperation? (horizontal/vertical/lateral)
Analysis of the innovation process:
Coordination and cooperation of actors
Sources/flow of information
Sources/flow of financial means (internal/external/relevance of support
programmes)
Evaluation:
Objectives of the innovation
Economic outcomes (profit/turnover/productivity gain/other such as
quality, lead time, inventory, working capital
Positive and negative results and outcomes of the innovation (economic
performance and other/unintended effects)
Challenges and problems, strategies
Fostering and impeding factors
Future plans
Conclusions:
Lessons learnt/recommendations
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8 Literature
The following literature is required to be read before the case study work. The
paper Rametsteiner/Weiss can be obtained from the authors/from the IP office.
Kubeczko K., Rametsteiner, E. (2002): Innovation and Entrepreneurship - A
New Topic for Forest-related Research?; EFI Innoforce Discussion Paper I;
Discussion Paper Nr.: P / 2002 - 1 of the Institute of Forest Sector Policy and
Economics, University of Agricultural Sciences Vienna, Austria.
Download from: www.efi-innoforce.org
Kurttila, M.,Pesonen, M.,Kangas, J.,& Kajanus, M. (2000). Utilizing the analytical
hierarchy process (AHP) in SWOT analysis-a hybrid method and its application
to a forest-certification case. Forest Policy and Economics, 1(1),41-52.
OECD 2005: Oslo Manual: Guidelines for Collecting and Interpreting Innovation
Data, 3rd Edition.
Rametsteiner E. (2000): Innovation and Entrepreneurship Research in Forestry.
Definitions, Key Questions and Measurement Approaches used for the EFI
Regional Project Centre INNOFORCE. Innoforce Background Paper 1. University of Agricultural Sciences Vienna, Austria.
Download from: www.efi-innoforce.org
Rametsteiner, E., Weiss. G. (in print): Innovation in forestry: linking linear
innovation processes with a systems perspective. (working title) To be published
in: Forest Policy and Economics.
Rimmler, T. (2006): The role of suppliers and customers in the process of
developing and implementing innovation in firms of the wood products industry.
Background paper. ERASMUS IP Inno-Forest. Innovation Case Studies 2006.
Download from: www.inno-forest.org

58

59

