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Synopsis

This paper is a case study of a learning arena from the energy sector in Norway. The

theoretical background for the thesis is the concept of The Learning Economy where learning

is the most important process. The learning arena in question in this paper is a kind of

learning arena the writer suspect will become increasingly more common in the future.

This paper try to draw a line from policy making trough the national system of innovation to a

concrete place where learning is happening and innovation is in the making. The place where

innovation policy can be measured is often in the business life and the implications are

important to the firms. The interplay between a firm and the other actors in a system is

attempted to be shown in this paper.

The analyses discuss the learning arena and try to show if this is a viably policy for the

Norwegian system in the future. It tries to show the benefits of such an arena and how to do

this in practice with a firm that operates in a global market with international partners and

competitors, and the analyses is based on the actor’s perception of the situation.

Keywords: Innovation, The Learning Economy, The Learning Arena.
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Chapter 1

This chapter is an introduction and gives an account of the topic of the thesis, the background

for the thesis and an account of the methodology used during the work with this paper.

1.1 Background

In my time as a student and the years I have previously spent working I have noticed an ever

increasing focus towards knowledge and the advantages of being in a position of holding

knowledge or having access to knowledge. There seems to be a constant hunt for more

knowledge and having the right kind of knowledge at the right time and for the right purpose.

In Norwegian political debate it is hard to avoid words like “knowledge”, “research” and

“innovation” when the debate is focused around the future economic wealth and the

maintenance of the welfare state. I think of all these words as concepts that are connected with

learning.

 Ever since I was introduced to Bengt Åke Lundvall’s text about the “Learning Economy” I

have felt that this would be something I would like to know more about. I set out to try to

discover how learning was used in the Norwegian business life and whether this concept of

learning is as present and in focus as the focus on the outcome of learning is.
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1.2 The ESST relation

There is a large focus in innovation studies towards technological innovations and how these

innovations represent the momentum in economic growth. I feel that there is not so much

focus on the process before the innovation and how the knowledge to create innovations

comes about. We learn about user-producer relationships, absorptive capacity of organisations

and that many incremental innovations based on communication and learning make up the

innovative form that is most common in the everyday life of firms. These incremental

innovations and the processes that surround them is often what create the technological

change that is central in much of the ESST literature. I feel that this is a process which often

happens in a setting, and this setting is a form of arena. Still I have found it hard to localise

much literature and a concrete focus toward the processes and the will to address the

possibilities and the limitations of such a place. I feel that this should be of great interest to

the ESST special field and want to try to shed light upon this field in my thesis.

My opinion is that the study of how learning happens and how knowledge comes about can be

useful for the innovation field. If it is so that the economy is driven by innovations, and

innovation is caused by knowledge placed in a system, and further that knowledge is

abstracted from learning, then the process of learning should be given a wider amount of

space within the field of innovation studies.

 I wanted to find out more about a type of arena which I in this paper have called the learning

arena. I will give a deeper account of this term in chapter two.

 Furthermore, I have also been interested in the way the government is handling the search for

new and renewable energy, both in an increasing focus towards the pollution that is the

consequence of emissions but also in the sense that the Norwegian economy is dependent
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upon income from the oil sector, and that therefore the economic prosperity of Norway of the

last 30 years is due to the oil industry. When I was searching for a topic for my thesis I

thought I would try to bring all of this together in one paper. With the background and the

ESST relation in mind I started to search for material that could bring me closer to being able

to answer my research question: Is the use of learning arenas as a strategy in the learning

economy a viable policy?

1.3 My Aim for this Thesis

“To understand the role of the national innovation system, it is necessary to attain a better

understanding of knowledge and learning as well as of the way in which knowledge and

learning interact with economic development” (Lundvall 2002 p 94).

I want to see whether I can find coherence through the political will and documents and the

way these political ideas are applied in the work of different public actors in the Norwegian

national system of innovation; to see whether these ideas of how to create  prosperity in the

future is viable, and whether they can be applied at company level, and whether they are of

any use to firms. I wanted to study a place where learning and the search for knowledge take

place, with the aim of gaining commercial success and income as the result of such work.

I want to find out how the relations inside this learning arena develop. Are they strictly based

on the search for new knowledge and the rationalist thinking that new and better knowledge is

the best result? Or do they represent the search for a new network or for new potential actors

to be recruited into a previously existing network? Does the learning arena develop through

the task of first creating nodes and then making the relations? Or is the learning arena a place

where it is possible to explore personal relationships with the people you get on with and
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develop trust towards? Are these learning arenas just a potential place of possibilities and not

a place for the creation of knowledge? Or does the process work through a combination of all

of the factors?

1.4 The art of finding a project

 When I set out to do this study, the words of various professors and associated professors

were ringing in the back of my mind: finding the right project is an art.

In the quest of finding an interesting project to write about it is always a question of how to

move forward. In what areas can someone hope to find someone that is willing to help, to

share information and take time out from their every day tasks to help and guide a student into

something that usually not will be paying off for them, at least not in the short run, showing in

the statistic of income and value added to the firm or the institution. My intention in the first

place was to do a comparative study of different projects that could be called a learning arena

as to how I describe the term in chapter two. Additional to this I wanted to see what kind of

role the Norwegian NSI could play as an organiser and a contributor to create and make use of

these arenas. I started out with a list of projects that had been granted funding in a big

programme at the NRC, that were directed towards promoting projects that can attend to

environmental factors, develop research communities and exploit the commercial interest of

the energy sector. It was biased towards projects that manage to gather companies and

research communities of different kinds and are able to make them work together. In other

words, excellent for someone who study the impact of innovation and innovation systems on

learning and economic growth in a modern learning economy, and a great place to see an

emerging sector that hopefully will come up with products that are new and can generate

profit, and be able to change the oil based society we live in. The already mentioned bias
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towards projects that would make actors work together was something that made me think

that finding some interesting learning arenas would be easy. This proofed not to be the case.

Some of the companies on the list said the project where closed due to various reasons. Other

could not provide any information because the people in the project had moved on to other

jobs elsewhere. One company was not able to locate the project at all. Two companies said

they had the project in house and had made reports from the project and would send me the

report as soon as possible, for then to never be heard from again, even after several e-mails

and follow up phone calls. I found it a bit odd that a research project is hard to locate in a

firm, even at the R&D section, and it seemed to me that the learning process for the firm and

the added knowledge as a result of the learning process was not an obvious result that should

be taken for granted. Finally I was able to get in touch with Norsk Hydro which promised to

let me study their group, and they kept their word1. This I am very grateful for and I thought

my days with challenging working conditions was over, even though my comparative study

had been reduced to a single case study. I was wrong again. Even with help and encouraging

from the leader of the project, the interest of this project amongst the participants of the

project was at a rather low level. I got four answers from my questionnaire and two of the

repliers did not care to be interviewed, again, even after several e-mails and phone calls.

Additional to this I have sent e-mails to several politicians with regard to policy shaping and

questions about specific documents without getting a single reply. This part of the project was

the foundation for most of my frustration working on my thesis. And when I look back on it,

and hear the words “finding the right project is an art” in the back of my head, I realize that so

far I am a novice artist who is hardly able to draw sketches.

                                                
1  A brief description of the project is in Appendix 1
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1.5 Method

I have conducted interviews with four people over a period of time from late March up to

early July. My intention was to conduct more interviews with several other people but this

plan fell through. Most of the actors within the learning area were reluctant to answer

questions about anything in the project and I was not able even to get a single reply from the

politicians who I requested interview with. The number of informants is of course a weakness

in regard to the result of this study. So to grasp the opinion and aim of the politicians I was

left to study reports and public papers that I found to be within the scope of this thesis. I

would like to inform the reader that when the paper refers to the political directions from the

government it is referring to the previous government of Norway. This is because of the fact

that the new government has still to release a rapport about innovation and the direction of

money flow, but the signals it has been sending goes in the direction of not a big change from

the direction of the previous government.

 I view the learning arena I am studying as a case study in terms of methodology. Regarding

the fact that I am discussing innovation policy and the use of the learning arena in the learning

economy in this paper, the particular learning arena I am focusing on must be seen as a single

case. It would be inappropriate to view the actors in this specific arena as being synonymous

with the population and to believe that I can generalize from this specific situation. Even

though Yin pointed out that the generalisation of results from a single case design is directed

towards theory and not towards the population, I will not try to generalize from the results that

I obtain (Yin 1994). I will limit myself to viewing this project as throwing light upon the field

of policy of learning arenas in the learning economy. The learning arenas in the economy are

numerous and this can serve as an example of such and as an attempt to bring about

understanding of how such a place could function.
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   Criticism that has been raised towards case study methodology has focused on its incapacity

to supply general conclusions because it depends on a few cases or on one single case.

However, a case study does not need to randomly or representatively select a case or cases.

Whoever is doing the research must work with the situation that presents itself in each

individual case. Due to the fact that this study evaluates policies and their consequences,

quantitative research techniques would not necessarily give the best results. It would probably

just obscure some of the information I am looking for, particularly how the actors themselves

experience the learning arena. The effectiveness of learning is hard to get a grip on without

consulting the actors that are involved in the learning. According to Zonabend, a case study is

carried out in a way that includes the views of the actor in the actual case being studied

(Zonabend 1992). And this is exactly some of the information I am after in this paper.

 One of the first tasks in a qualitative study is to decide who to interview. In this paper the

informants selected themselves by who was actually willing to be interviewed. In that sense a

fair criticism would be that the selection of informants has not been carried out with regard to

well-defined criteria. Nevertheless, I feel that the selection is justified in respect of the

problems anyone encounters when conducting a qualitative study with interviews, given the

fact that they are always dependent on the goodwill of informants. The researcher is obliged

to work with the situation that presents itself (Zonabend 1992). The informants in this paper

are basically actors in the learning arena and will therefore be able to give an opinion of how

they experience it. Moreover, they are also actors from the Norwegian national system of

innovation. The questions are asked in a rather open manner, to let the actors specify where

the limits for learning are and how the environment for learning is understood. This is as

important as it is obvious. To illuminate the question of the effect of policy it is essential to

obtain the opinion of the actors in the learning arenas. And even though it was just two actors
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from the learning arena in question that were willing to be interviewed at least it was both the

Norwegian actors, and in that sense it represents the best deal offered here in the search for

answers connected to Norwegian policy. Besides, the task of conducting a survey that would

be representative for all learning arenas is far too extensive to be conducted in this thesis.

 An additional problem, besides the validity question concerning selection criteria, is the

question of reliability. The possibility always exists that misunderstandings arise during

interviews, and that wrong interpretations are made during the analysis of the data that results

from the interaction between the interviewer and the respondent during the interview situation

(Thagaard 1998). Both the manner a question is asked and how it is understood by the

respondent is examples of factors that influence the final outcome of the study. Yet it is a

method that is very helpful in throwing light upon conditions at the individual level. The point

of departure for the interviews is to try to understand whether the actors in the learning arena

actually understand what they do as learning, and if so, whether they find this to be a good

way to learn, and then to present this through quoting the informants in the analysis.

Qualitative method is also to be used to focus on the latent substance of the term “learning”

and “learning arena” for the actors and the analyst.

 Beside the questionnaire2 that was distributed in order to get a grasp of where to start the

focus and to get in touch with actors, I have also conducted interviews, although with just two

from the project in question. These interviews had as point of departure the actor’s replies to

the questionnaires. Furthermore, I have conducted two other interviews, one at the Ministry of

Trade and Industry and another at the Norwegian Research Council. These were done in a so-

called semi-structured fashion, which is characterized by being both structured and

                                                
2 Questionnaire – appendix 2- Phone number removed
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unstructured (Thagaard 1998). I had prepared an interview guide3 with questions regarding

the topics I wanted to know more about. This interview guide was not complied with in a

strict manner. The flexibility in such a process opens for the possibility that the respondent’s

answers will generate new questions from the interviewer, which again can bring new and

perhaps better aspects to light.

 Another factor in qualitative studies that are biased toward interviews as a method is that

questionnaires may force the respondent into giving categorical answers which they may

otherwise not want to use. Additionally, the advantages of interviews is that they permit the

interviewees to construct their own account of their experiences, and they allow the same

question to be asked in different ways to make sure that the issue is illuminated in the best

possible way (Flowerdew & Martin 1997). And, of course, in this study the interviews are

essential in order to grasp the communication difficulties regarding so many different

languages and cultures brought together in one common group, or learning arena. Interviews

also have the methodological strength that at the same time as the interviewee is given the

chance to explain an issue from all angles, the interviewee may also raise issues and questions

that the interviewer have not thought of. All of these factor lead to a deeper and richer

understanding of the subject in question (Flowerdew &Martin 1997).

                                                
3 Appendix 3



13

Chapter 2

This chapter will elaborate the theoretical background for this thesis. I will draw a line

through the theory of Innovation down to the National System of Innovation. Then I will give

an account of the Learning Economy, and further on the Learning Arena.

2.1 Innovation

   Innovation is a concept that sometimes can be hard to pinpoint in terms of predicting when

it will happen. It is hard to measure and is linked together with different kind of processes.

Innovation may happen in various shapes and be manifested in different ways, but it can be

useful to distinguish the difference between radical innovations and incremental innovations.

An innovation might be understood as radical if it,

“…reforms or revolutionizes the pattern of production by exploiting an invention or,
more generally, an untried technological possibility for producing a new commodity or
producing an old one in a new way, by opening up a new source of supply of materials
or a new outlet for products by reorganizing an industry” (Shumpeter 1934 in Maskell
and Malmberg 1995 p.3).

 Some things to be named that can serve as examples of radical innovations is as widespread

as the internal combustion engine, the world wide web, X-rays and container shipping

transport. Here it can be useful to distinguish between technological and economical

innovation. X-rays can be seen as a typical technological innovation and the container

shipping transport as a typical economical one. Still innovations are always economic, but it is

a difference between the ones that are radical in technical sense like the cellular phone, and

the ones that have a radical impact on the economy right away, like the container shipping

transport.
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An incremental innovation is something that is happening in most firms continuously. It is

recognized by the fact that it is small step by step improvements that are usually caused by

experience and comprehension. The technique is often “learning by doing” and “learning by

using”.  The combined effect of many incremental innovations of products and systems is

important in the growth of productivity (Freeman & Perez 1988).

It could be when a product is being improved a little bit, or when a process is made a little

easier for the involved parties. A few good examples of this are when the laptop producers

increased the storage capacity from 60 gigabytes to 180 gigabytes or when the automatic

gearshift for cars was introduced.

It is also important to distinguish between product innovation and process innovation.

  The process of innovation is a series of changes in a system, such as when companies launch

new products, change the method of production or ways to organise the entire organisation in

means which are new to them. This implies that it does not have to be new to other

organisations or corporations, not even in the same region the organisation is operating in

(Nelson & Rosenberg, 1993, Kline & Rosenberg 1986). I will give two examples to

demonstrate the difference between product-innovation and process-innovation.

 A product that revolutionized the trade industry was the container that made container

transport possible. After the adoption of containers that could be transported on ships, trains

and trucks, the transaction cost of trading goods was cut drastically as there was no need to

manually load and unload cargo.

            The “just in time” principal that Japanese car manufacturers, first and foremost

Toyota, introduced to keep their costs from storing parts down can serve as an example of
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process innovation. This is a process that changed the way their entire production functioned,

and added to their competitive ability and profit output.

  It is also useful to distinguish between different modes of innovation. Based on Johnson and

Lundvalls knowledge taxonomy which divides knowledge in four different categories, the

different modes of innovation are called the STI-mode and DUI-mode. The different modes of

knowledge in the knowledge taxonomy are: know-what, which refers to facts; know-why,

which refers to principles and laws of motion in nature, in the human mind and in society;

know-how, which refers to skills; and know-who, which refers to a mix of different kinds of

skills including what might be characterized as social skills (Lundvall & Johnson1994).

Know-what and know-why refers to the use of codified knowledge in the quest for

innovations that can be called science, technology and innovation mode (STI). The other form

of innovation mode is called doing, using and interacting (DUI) and refers to the innovation

mode where the tacit form of knowledge is vital and this mode is gained in the workplace or

other social settings, often informal settings.

  Here in this thesis the emphasize will be pointed towards the DUI-mode of innovation and

how the formal knowledge is transformed and communicated through meeting places like the

learning arena and how the outcome of this might generate new and useful knowledge.

2.2 National System of Innovation

The term ”national system of innovation” can be traced back to Freeman in 1987 who defined

it as : “the network of institutions in the public and private sectors whose activities and

interactions initiate, import, and diffuse new technology”(Freeman 1987 p 1 in Fagerberg et al

2005). He draws attention away from Schumpeters entrepreneur to a network system that is

considered crucial for policy creation.
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  Lundvall draws attention to the fact that even though innovation happens mostly inside

organisation or by Shumpeters entrepreneurs, it is within the frame of a society where

political, cultural and economic situation and policies will influence and determine the

innovation process and the rate of innovation. Innovation and the ability to innovate do not

only grow out of R&D activities, the foundation of improvements of products and processes

are routine activities which experienced workers can make improvements out of.  He places

the user-producer relationship and interacting process right in the middle of the analysis,

which later in Lundvalls literature will be referred to as the DUI-mode, the Doing, Using and

Interacting mode (Edquist 2005, Freeman 2002, Lundvall 1992, Jensen et al 2006).

 I will in this thesis try and show how both political and economical goals are attempted to be

reach by different institutional factors, and how cultural factors can be important to make

these goal happen. Lundvalls choice of perspective are build on two assumptions. Both that

knowledge is the most fundamental resource and learning the most important process and that

learning is an interactive process which must be social embedded, and have to be considered

within the institutional and cultural context (Lundvall 1992 p 1). I will draw attention to all of

the factors in the national system of innovation, but will use a large part to examine these

learning processes that occurs inside what I choice to call a learning arena.

  When a term like “National System of Innovation” is used it is necessary to clarify which are

the actors in this system. As mentioned above it is a network of institutions and actors of both

private and public sector. These actors are the politicians and government as creators of

policies, Ministries as implementers of policies, the Norwegian research counsel and other

similar agencies as the carrying out actors of the policy, universities4 as creators and tutors of

knowledge and producers of competent and skilled personal and the educational system in

                                                
4 Here it could be argued that the free of charge education of Norway is a factor that creates a different setting for
the universities compared with other OECD nations, but this is a fact that I will not discuss in this paper.
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general, and firms as the actors in the market and both the measuring device and the place

where the effects of the policies can be traced with a great ease. Additional to this the entire

state apparatus from politicians through the ministries and research agents can function as a

tool too promote certain trends in the economical and technical development.

  In addition to all this it is the interactive part within the system which Lundvall refers to both

in the national system of innovation and also in the learning economy.

2.3 The Learning Economy

 The Learning Economy is a type of economy that some scholars argue is the economy that

we are currently experiencing in the OECD countries. The learning economy is an economy

where knowledge is the most strategic resource and learning the most important process

(Lundvall 1995, Lundvall & Johnson 1994). It is a term that describes what goes on in the

economy we see in the OECD countries today. This is a society where the ability to learn is of

crucial importance for economic growth on a national level and of crucial importance for

economic success at company level. Furthermore, it can be said that the learning economy

society is a society that is also characterized by greater and tougher competition.

   Lundvall tells us that at the same time knowledge becomes more and more accessible, some

aspects of tacit knowledge are becoming increasingly more important for economic growth,

such as, for example, tacit knowledge in the shape of common values. Important strategic

knowledge like “know-how”, “know-who” and what he refers to as “hybrid” type of

knowledge is central (Lundvall 1995). The knowledge he refers to as “know-how” is skills

that are not so easily picked up by just reading a manual or tracking down a webpage, and

“know-who” can be view as a different type of skills including social skills (ibid). The classic

and probably the easiest examples to use to understand tacit knowledge are the skills of
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swimming, bicycling, flirting and driving a car. These are skills that are obviously difficult to

just read about or watch and then go and do oneself. These are skills that require “learning by

doing”.

   “Know-how” is also the ability to get things done. Even if it often refers to practical skills, it

could also be the skill of making an organization work properly; in other words social skills

combined with practical skills. Social skills, or “know-who”, is a type of knowledge that

includes knowing who to talk to and at what time it is best to talk to them. It is knowledge that

you can use to influence actions in a network, to make things happen when they need to be

happening. This skill, or knowledge, can help you to get the information you need to develop

your own skills and knowledge, and to get information to help your firm’s economic

performance. For most firms it would be difficult to be in control of all such information, both

due to the fact that people change jobs and that if a firm controlled most important

information it would result in a danger of “lock-in”. Learning is an interactive process and the

learning economy is an interactive economy. This means that firms, and not just small ones in

clusters like the “Third Italy”, but also large firms mostly take part in and make the most out

of “user-producer” relationships. This cooperation between firms is another typical feature of

the learning economy. I will return to this topic in the description of the learning arena I am

conducting research on.

 In addition to the learning economy’s focus on the capacity to learn, it is also an economy

where it is important to forget. The world is changing at a faster and faster pace: Old skills

and knowledge soon become out of date, and the quest for new skills and knowledge is

increasingly important. This fact demands that workers learn new skills and constantly

acquire new knowledge (Lundvall 1996 & 2002).  This is a factor that makes “life-long
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learning” important for policymakers to embrace and incorporate in national policy – both for

the rate of innovation and economic growth that the country needs, but also for the

development of the social capital that is needed as a basic foundation for The Learning

Economy. The importance of national policies both to encourage innovation but also to

address the increasing social differences in the learning economy is needed.

  “The transition to a learning economy confronts individuals and companies with new

demands, and it also presents challenges to many of society’s institutions and policy areas”

(Lundvall 2002 p101). Based on the fact that this thesis is about innovation policy I will not

focus much on the social dimension of the polarization trend in the learning economy.

   Both knowledge and financial activity seems to be clustering both globally and between

countries, but also within regions and national borders. This is somewhat due to knowledge,

learning and economic growth going hand in hand. This creates income differences and social

challenges. For policy makers everywhere this should be a high priority task that will need to

be dealt with. Small countries in OECD are so far well of, especially the Nordic countries,

both in regard to economic growth and social coherence. It is hard to see that this will be the

case in the future if policy makers don’t address the growing income differences and create

policies that level out some of these differences.

   “It is a fundamental feature of the learning economy that it gradually develops its capability

to learn” (Lundvall & Johnson 1994 p.10).  Modern firms are always in search of new and

better ways to make profit. This process often goes through a search for knowledge and this

knowledge again changes the way they continue their quest for new knowledge and more

profit. The search for new or different types of knowledge is usually interactive in some

sense. Even most in-house R&D takes place within a community of peers who interact with

one another to come up with new knowledge. Lundvall and Johnson make a distinction
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between intentional learning (learning by searching) and learning as a by-product of economic

routine activities (learning by producing) (ibid). Both types of learning can stimulate

innovation. Intentional learning does this by routinely searching in which people focus on

thinking about specific problems and look for other ways of doing things. Learning by

searching is done by monitoring competing production activity and can be organized in a way

to increase learning potential (Lundvall & Johnson 1994). I will come back to these two ways

of stimulating innovation in the analysis of the learning arena I am studying.

2.4 The Learning arena

The learning arena is a place for learners to learn. But in any arena where actors interact with

each other there are restrictions and possibilities that can make learning a process of

difficulties or a process of opportunities. This is a place for dynamic relations to evolve.

Actors bring to the learning arena knowledge that has been acquired through previous

education, earlier training and former work that involved complex problems to be addressed

(Svensson et al 2002). So what kind of learning is going on inside a learning arena? What are

the explicit goals of learning and what are the more implicit expectations?  What is learning

and how is it supposed to be learned?

 If any specific actor is restricting others by claiming leadership, both authorized and

unauthorized, this could easily lead to an environment of conflict where actors spend more

time scowling at each other than being a productive member of a learning group. This is why

it is important to emphasize the interacting part of the DUI mode. To try and answer these

questions I have conducted research in a project group in the energy sector to try and reach an

understanding of how these processes can evolve and develop in the real life. I am not in any

sense trying to claim that this is the only way or the best way that this should be done. What I

am trying to show is how this project group can serve as an example as to how this is done in
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real world of business and what can be learned from looking closely at a group like this, and

what are the implications that should be considered when policy is being shaped.

  Learning, as a term, can be defined in numerous ways. Both in this thesis and in the learning

arena I will ascribe the term learning the following qualities: the ability to acquire existing

skills, competence and knowledge, and through these be able to produce new knowledge. The

reader can see from this definition that it is a very broad definition of learning. This is due to

several factors. One of the reasons for that is that this is a sort of experimental learning

process which contains both producers of knowledge, customer relationships and direct

competitors. Another reason is that it includes the four categories of knowledge that can be

ascribed to Lundvall (1994): know-what, know-why, know-how and know-who. This is to

capture the dimension where actors in this learning arena are dealing with both technical

challenges due to the implantation of new technology, political challenges with regard to the

process of creating the best framework for this type of energy, and social skills with regard to

challenges of trying to win acceptance for this new energy from among the civil population.

With such a broad understanding of the concept “learning”, it seems obvious that this is a time

consuming and interactive process.

To interact is to have information flow both ways in a reciprocal process. And in a group or

an arena it is important to have the information flow freely between the actors within the

arena. I feel I might be running a risk here of being connected with the MISPWOSO5  but

from my experience of working with this concept and talking to numerous actors about the

subject, I still feel that in real life, this grasping of what it means to have a joint project, an

interacting mode of learning and community of peers, this might not be as obvious as one

might think.  Rodrigo Arocena & Judith Sutz article from 2000 describes a learning arena

                                                
5 The Maximegalon Institute of Slowly and painfully Working Out the Surprisingly Obvious. This is a fictitious
institute taken from the book ”Mostly Harmless” by Douglas Adams
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they call “interactive learning spaces” (Arocena & Sutz 2000). Even though this is an article

that discusses the increasing divide between the developed world and the undeveloped world

and the expression interactive learning spaces are something they describes as an opportunity

that exists in the developed world because of the institutional setting and the existence of

wealth, I think that it is the best theory I have found to describe the learning arena I want to

point my focus at in this thesis. They describe the interactive learning space to be a place

where:” Relevant learning processes related with problem solving include the capacity  to

recognise the useful existing knowledge, to detect the missing knowledge needed, to organise

the search process to acquire it, to integrate new knowledge into the previous base and the

whole into current practices” (Arocena & Sutz 2000 p 8). They also tells that it does not have

to be only inside certain particular organisations that these spaces arise, they can be located

everywhere and in any shape, like what they call an “ad-hoc” group, which is considered to be

made to deal with a specific problem or certain challenges, for then to disappear (Arocena &

Sutz 2000).

To my surprise when I try to explain the interacting part of the learning arena, I have on

several accounts been presented with Microsoft’s report sending in Windows operating

system as a good example of what I am trying to explain. This is not correct. But it is helpful

for me to explain what an interacting mode is not, which actually creates an understanding of

what it really is, in my effort of trying to make the listener reach the understanding I want.

Microsoft’s report sending system serves here as a good example of the opposite and do limit

the understanding of an interacting relation between user and producer. Microsoft’s report

sending system is in a paradoxical way a one way communication between user and producer

based on user actions and problems. But Windows itself makes the report and the only thing

the user is asked for is whether the report should be send or not. It does not let the user fill in
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any part of the information of what caused the problem or how the problem was experienced

by the user or what complications it caused.

If employers are really interested in enhanced learning there is a need to build in a degree of

organisational slack for employees to reflect on informal learning (Svensson et al 2002).

This is a factor that can be hard for a company to implement in today’s ever increasing

tougher demands for profit. One thing is to say they want to do it, that it is a goal that it will

happen, but another thing is to actually give people time to do it, and even sometimes say no

to new work tasks that might be profitable. This is something of which I will, in my research,

try to ask the actors in the learning arena whether it actually happens. Both whether there

exists the organisational will and understanding for the need to do this, but also if the actors

themselves take the time and have the abilities to both diffuse the knowledge and the learning

processes that the project resulted in, and to reflect on what they have done well enough for it

to be of value.

In innovation theory I find that there is a lack of focus on how the best conditions for learning

are organised. We can read page after page about how interaction between user and producer

is of great value in developing new products. Additionally, in organizational theory there is an

ever increasing focus on the theory that strict, rigid organizations are facing certain extinction

in tomorrow’s economy because of the need to get inputs and feedback from all parts of the

organisation, both on products, but also about how to change and make the organisation more

effective. But it is hard to find concrete theory on how to make learning environments,

learning groups and learning arenas function in an effective manner. My belief is that the

reason for this is that very much depends on the trust and relationship that is developed on a
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personal level. Learning is a central aspect of building knowledge and competence, and to

accomplish this there is a need for room for learning processes to unfold.

The learning process has to be dynamic of nature and generate new knowledge in some sense

in order to be called a learning arena. I will use Nonaka`s model to describe what is needed to

achieve inside this group to be a successful project. Even though Nonaka`s model is used on

one corporation and not a group of people that is put together in a project from different firms

for one particular task, I still think this theory can serve as a good model. The Nonaka model

is called “The Spiral of Knowledge”(Nonaka 1991, Nonaka & Hirotaka 1995). An important

aspect for Nonaka is to distinguish between the different types of knowledge, tacit and

explicit. He takes for granted that some knowledge is tacit and some is explicit. He also is of

the opinion that tacit knowledge can just be transferred between individuals and not

organisation. As a result of this, knowledge transfer has to be a social process. He names the

first step in his knowledge spiral “socialisation”. This is the process that transfers tacit

knowledge from one individual to another and requires an interactive stage.

The next step in the knowledge spiral is “articulation” or “externalisation”. This is when the

tacit knowledge is being made explicit and is communicated within the group or the

organisation. This is also a social process where the “translation” of knowledge is a process

between individuals inside a group. It could sometimes also be a process of translating

knowledge and information to customers.

Then it is the stage which Nonaka refers to as “combination”. This is where this knowledge

are being standardized and turned in to manuals, documents, workbooks or embodied in a

product or a process.  This is where the knowledge becomes usable and where methods of use

are created and where knowledge can be transferred between entire groups and not just

between individuals or inside a group.
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And at last in the knowledge spiral it is the “internalization” step. This is where explicit

knowledge is understood and shared throughout the corporation and individuals in the

corporation are using this knowledge and absorbing it in to their own knowledge, and use it

too broaden their own tacit knowledge and again develop this knowledge. This is where the

corporation can transfer knowledge back to the individual, and this pave the way for the

knowledge spiral to start all over again, hopefully, at a higher level (Nonaka 1991, Nonaka &

Hirotaka 1995).

This theoretical framework I will use as a theoretical analytic framework in my analysis later

in the thesis.
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Chapter 3

This chapter will try to clarify the public policy towards innovation and the motivation for

creating learning arenas as a means to achieve the goals of the public policy. The chapter will

clarify the roles of some of the different actors in the Norwegian National System of

Innovation. I will in this chapter use different public documents and interviews. The only one

of these that is fully available in English is the “from Idea to Value” document. The other

documents are in Norwegian and the interviews were conducted in Norwegian. Due to this I

must take responsibility for any errors or misunderstandings that might have occurred in the

translation process.

With regard to this being a policy paper I would like to start with the politicians and the

bureaucracy when I here want to illuminate the Norwegian National System of Innovation. I

will, as mentioned earlier in the paper, downplay the role of the educational system, and deal

with it as a producer of skilled and trained people, and the topic of institutions will be in the

form of a short general description of the state of affairs in Norway.

3.1 The role of the State

The politicians, or the government, will draw up policies of how they want things to be in

both moral and economical terms.6 Describing the institutional environment in Norway it can

be said that the public is highly accepting, compared with most other OECD countries, of

State ownership of large amounts of shares in major national companies, and therefore

                                                
6 I will in this thesis mostly refer to the politics that focus on economic growth, not religious politics or moral
politics in regard to balance and trade off with regard to school-politics and health-care.



27

influencing industrial development in some way. In other words, the State plays a proactive

role in industry. This, in addition to the fact that Norway has a very good economy and

national budget surplus, will make it easier for the politicians to win acceptance for spending

money on funding for R&D on issues they find important for the nation. Institutions can be

defined as well known norms and habits, and the norm of regarding the state as an industrial

actor, and the habit of thinking of the state as a capital accumulative guardian, with the ability

and will to support and encourage economic life in Norway, does still hold a strong position

even though this attitude amongst the population is in decline. It is also considered to be of

vital importance that the state creates rules and regulations that create equal opportunities for

actors in the economy, and that it supports schemes for industries and regions that are

struggling.

“One of our main challenges is the creation of a culture for innovation, which will motivate us

and enable us to achieve pre-eminence within certain areas. The authorities will contribute by

making conditions as favourable as possible, and by removing any impediments to

progress.”(From Idea to Value p 5).

The document “From Idea to Value”, which is the governments plan for a comprehensive

innovation policy, states in the opening part of the document that the government needs to

make it generally easy to create a culture of innovation. A culture of innovation can be

interpreted in several ways, but basically what it means here is that the country needs to

accept, both in the public sphere and in private industry, efforts to create economic growth in

new and different ways, and that public policy and bureaucracy should not be an obstacle to

this kind of activity. It is important to encourage the firms and individuals that are willing to

go in new directions, and take the risk of doing something different, by forming public policy

in such a way as to reduce the risks involved. The state should act as a partner that assists
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firms in both finding a way through the jungle of bureaucratic funding programs and reducing

the risks involved. This is shown further down the same page in the document:

 “Innovation policy must be comprehensive, and adopt a long-term approach. This
plan will contribute to a more coordinated and targeted effort, across various policy
and administrative areas. We will at the same time improve cooperation between
private and public sector players, and across different levels. Only in this way can we
lay the foundation for high growth regions, future employment, and welfare”(From
Idea to Value p 5).

The project I am studying is an example of what the public policy is trying to encourage. It is

a project that is innovative in the sense that it is a new and different energy technology

compared with the normal energy sources in Norway. It is also a project that receives funding

from a user-directed funding program. The project is in principal a long term project in that

part of the project’s goal is to identify future challenges with this kind of energy supply. It

crosses several political and administrative areas, such as industry, environment and energy,

and it includes suppliers, industrial actors and research organisations as participants. The

program that allocates funding to the project, Renergi, is a program that receives its money

both from the Ministry of Petroleum and Energy, the Ministry of the Environment and the

Ministry of Trade and Industry. It is a program in which the bureaucracy shows it can work

across disciplines too. Furthermore it strikes directly at one of the target areas which were

identified in the white paper, proposition number 20, to the Storting (Norwegian Parliament).

One of the four target areas is: “research at the point of intersection between energy and

environment” (White paper number 20 to the Storting-the Will to Research 2005 p 23).

Norway is an energy producing country and simultaneously a country where environmental

thinking has a strong influence. Even if the economy is petroleum based, there exists a will to

look for other and cleaner forms of energy. This is manifested in a variety of ways including

through the RENERGI program, and it is also stated in the white paper number 20: “As a

considerable energy producing country Norway carries an important responsibility both in the



29

securing of sufficient energy supply and to contribute to the development of knowledge and

technology for efficient and viable systems of energy”(White paper nr 20 2005 p 26).

Moreover, the new red-green government is focusing on viable energy sources: “We want to

increase access to energy by focusing attention towards new environmentally friendly sources

of energy, the upgrading of water power and the environmentally responsible use of natural

gas”(Soria Moria Declaration p 57). And they finish up by declaring that the new government

goal is that:” Norway will become a world leader in the environmentally responsible use of

gas” (Soria Moria Declaration p 59).

The search for new and cleaner energy combined with the wish for economic profit is a

tempting thought to sell to the nation and the companies that are in the energy sector. And it is

possible to combine these goals in a nation like Norway, where the will to do research to find

cleaner energy is present. The state wants to participate and pick up part of the bill for this

kind of research and to continue to pursue this kind of development. It is accepted that

research is crucial both for the state and the private sector, and it is also highly accepted and

understood that private firms are dependent upon making money to generate further research.

“Research and development plays an important role in Norwegian business and to the public

sector. The industry’s competitive ability depends on the fact that the firms are capable of

using and further developing new knowledge and new technological and organisational

solutions” (White paper nr 20 2005 p 12). This is innovation in practice, and the state

recognizes the importance of learning and technological competence and that technological

and organisational advantages are vital. The use of and further development of new

knowledge is the way the interplay between codified knowledge and tacit knowledge works.

To learn and understand how to utilize new knowledge is the first step, and from this follows

the need to make this knowledge into one’s own knowledge – to transform it from codified
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knowledge to tacit knowledge. This knowledge then needs to be developed through the

comprehension of how to utilize this knowledge in new ways and how to make it

understandable for others. Here, the interplay moves back from tacit knowledge to codified

knowledge. This again can be used to gain a leading position where an actor can generate

economic wealth from the new technological or organisational knowledge they now hold.

Again, this is a hard task for a small nation like Norway. The project I am investigating is an

example of how international cooperation may be one way of doing this. The actors in the

Norwegian national system of innovation all recognize this issue. Norway is a small and open

economy and the economy has to stay open to inputs:

“Consequently, international contact for purposes of tapping into new knowledge is of
importance to the ability of a region, an industry, or a country to innovate. Innovation
itself is often multidisciplinary, and successful innovations depend on product-specific
competency being supplemented by other skills”(From idea to Value p 10).

There is an existing understanding for Norwegian firms to go outside the borders of Norway

and to invite firms from other countries in. This is also stated in the white paper nr 20: “The

accelerating internationalisation also opens up for a larger degree of cooperation and division

of labour across national borders”(White Paper nr 20 2005 p 22). Here it is clear that the

government as an actor in the Norwegian NSI is focusing on the international aspect both of

innovation and of knowledge. The focus of learning from others rather than just actors within

the Norwegian economy is consistent throughout the system. Kim Høyer Holum at the

Ministry of Trade and Industry tells me that the Ministry is working hard on the international

trade agreements, such as the EEA-agreement, the EFTA-agreement and the work being done

in the WTO, to make conditions as favourable for Norwegian business as possible and they

take responsibility for making public services co-ordinated so that Norwegian industry has an

opportunity to compete in international markets, and so that it can co-operate with

international agents (Høyer Holum 2006). This is in accordance with the government’s policy:
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“Public authorities have a role as an arranger of wealth creation in general and for profitable

innovation in particular” (The Governments Innovation Policy 2005 p 17). At the same time it

is important to learn from one’s own experiences. The structure of the Ministry of Trade and

Industry is based on creating dialogue with the actors in the economy, and there is a desire

within the Ministry to learn from previous decisions and dialogue with industry about the

effects of previous decisions, according to Høyer Holum. This is because the Ministry wants

to improve its service, and one way of doing this is to interact with and learn from the firms

and sectors in Norwegian industry. Firms are developing the ability to learn and absorb new

ways of thinking and to become innovative firms.

“Innovative businesses are businesses undergoing learning. They are businesses that
develop or obtain the competency necessary for renewal, whether from customers and
suppliers, from various public or private knowledge institutions, from private
consultants, or from the public policy instrument system. Individuals and businesses
are responsible for, and are the driving force behind, any process of innovation.
However, public authorities have an important role to play in facilitating wealth
creation in general and innovation in particular” (From Idea to Value p9).

3.2 The Research Council of Norway

One actor in the Norwegian NSI is the Research Council of Norway (RCN). In this paper I am

looking at how the Council can function as a party in the search of new energy forms and

economic growth. The RENERGI program is a user-directed program and is open to all

manner of applications connected with energy. In accordance with the policies mentioned

above in the application handling it is a point to have international interest. The applications

are judged based on criteria in the PROVIS system. This system places emphasis on the

general impression of the quality of the project, how is the innovative aspect of the project,

how are the research aspects of the project, the internationalisation of the project, the

corporate business value of the project and the socioeconomic value of the project. For this

evaluation a panel of people with a high level of competence of the discipline in question is
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created. The panel evaluates the application on each of the criteria mentioned above, and this

evaluation remains with the project throughout the entire period the project is in the Research

Council system. Besides the criteria that are evaluated by the panel there are other criteria that

are evaluated by the administration of the program: Relevance to the program in question,

additionality, risks and other factors that can differ somewhat from project to project are

factored in, but in the case in question it is environmental factors and a special focus on the

international aspect of the project that are to be evaluated. Additionality is how the project

may be improved by the granting of funding from the RCN – it is a sort of value added to the

project. In some cases it is a case of “to be or not to be” for the project and because of this

these criteria may be more difficult to get right than others. Will the project actually stop if it

does not receive funding or can it continue? This is a factor that takes up a lot of time for the

case handler in question. This question does also bring in the dimension of large firms versus

small firms. Small and unknown firms have not usually managed to acquire a reputation for

guaranteeing the completion of a project compared to large stable firms like Norsk Hydro and

Statoil. On the other hand it is often more obvious that small firms are more in need of the

funding in order to make a research project happen. A different side of this evaluation is that

it would be considered even less likely that large firms would cancel their R&D projects due

to not being funded, yet it is still a factor that makes the firms plan more R&D projects, in

addition to that their research is somewhat more often focused towards issues that concern the

nation as a whole to a greater extent. Again, must I say that the Norsk Hydro project we are

concern with here is an example of such a project.

The project is also an example of how the RCN is a tool and an active participant in the NSI.

This goes for both the part of using research funding to generate profit from innovation and

for the part of using funding for environmental innovation. “It calls for that big social



33

challenges in areas of health and environment should be reflected in the priorities of research

policies. Furthermore the research should be directed especially towards areas where the

potential for wealth creation is especially great”(white paper nr 20 p 24). Wealth creation

within hydrogen knowledge is something that is expected to pay off sooner rather then later

and hydrogen is also expected to be a solution to a lot of the environmental issues that

challenges the globe. In this sense the RENERGI program can be viewed as a tool on the

political agenda to fulfil the goal of innovation within cleaner energy. It can also be viewed as

an actor in the NSI by the manner it evaluates the projects according to their innovative

aspects.

As to the international aspect of both the project’s evaluation in this system and the increasing

focus on a international orientation regarding research funding I will argue that this is also in

accordance with governmental goals and this is evaluated thoroughly by the RCN. “Increased

internationalisation of Norwegian research is necessary to lift the quality of the research, to

strengthen innovation within the Norwegian private and public sectors, so that Norwegian

research communities gain access to knowledge development in areas where we have a

special interest (White paper nr 20 p25). Moengen, the case handler of the evaluation of this

particular project, explained to me that the internalisation factor of the project was the part

that was given the highest score. The internalisation factor in this project is also one of the

main reasons for Hydro joining it, and represented the opportunity to build alliances and

networks with other firms in the same sector, and to pick up knowledge from the other actors

and to form new knowledge together with them. With reference to page ten in the From Idea

to Value which is mentioned earlier, this is exactly what this project does.
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In the evaluation of the international factor the RCN emphasizes five factors. Establishing or

strengthening connections with international industry, establishing or strengthening

connections with international R&D environments, international cooperation in projects,

development of international commercial or industrial alliances, and positioning for

involvement in internationally financed projects. Additionally, there is also one factor which

goes by the name “other” which will fit with everything positive which is not mentioned.

At the RENERGI homepage it is stated that the program is trying to create research and

competence environments. As of this I asked if the program follows this up by being biased

towards applications that actually try and do this. Moengen replies that such it is. The NRC

think the best way to run a project is by creating alliances between research groups and

industry. It is hard for a firm to apply by themselves to get money for in-house research that

will not be influenced or quality assurance from other actors then themselves. Another

question is why they should get money if they already have most of the in house knowledge.

It has also lately been focused on granting funding to projects that are cross disciplinary

where it is a criterion that it needs to be actors from different disciplines to create different

learning environments and to have different inputs and approaches to a problem. A place

where this is done is in the energy system area, where it is different kind of markets and

different technical challenges.

Moengen tells me that regardless of political focus on the factors mentioned he has never

experienced any pressure towards the handling of a single case. Political agendas are just the

zeitgeist and at some particular time more resources for some research project will be set

aside than at others. But the main impression is that it is left to the panel and board to decide

on a professional and technical background, regardless of changes in government or policy.
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Though every now and then there is some political issue that demands more attention,

politicians might have a special focus that will create some temporary change in priorities, but

this is generally not identified as a problem, and generally most decisions are based on the

quality of the project. There is no impression that good projects are being turned down owing

to political guidance. There is no impression that the climate is tougher in the sense of value

for money, but that there is an effort towards making the research visual in society (Moengen

June 2006). But now he says the focus is back towards the interactive innovation model with

an emphasis on commercial products for business and industry. This is in accordance with

how the government comprehends how the role of R&D is understood in the private sector.

“Research maintains an increasingly important role in the ability to innovate and create

wealth. The main reason that there has been growth in research work globally in recent years

is that the business and industry have become more knowledge-driven and that firms find it

profitable to invest in research” (White Paper nr 20 p 8-9). The pendulum is now swinging a

little more towards consumer-directed innovation research, according to Moengen, even

though the white paper number 20 is somewhat unclear on where the politicians want the

most emphasis to be.
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Chapter 4

This chapter will elaborate the project which is the centre of focus as a case in this thesis. It

will describe the project itself, the purpose of the project and the experiences and opinions the

participants of the group is left with after the project was ended.

4.1 Subtask C

The project is a subtask in IEA-HIA7. It is grouped in Annex 168-, designated Subtask C- and

bears the title “Small-scale Reformers for Stationary Hydrogen Production with Minimum

CO2-emissions”. It is a research project which has received funding through the RENERGI

program at the NRC with Norsk Hydro as the applicant. Norsk Hydro has been leading the

work of this group from the beginning to the end. The project was started in 2002 and lasted

up to the beginning of 2005. The reason why it is on the list of completed projects for 2004 at

the NRC is that the project kept to the progress dates. It therefore received all its funding

within the given time schedule in 2004, and the project was completed and the final report

written in 2005, without receiving extra funding in that period of time.

The overall objective was to promote the development of efficient and economic processes

and provide recommendations for further research issues in the future for hydrogen

production from fossil and biomass resources while keeping CO2 at a minimum. The aim of

forming a group of supplier and industrial companies, some of which are direct competitors

and academic institutes and R&D companies was to provide recommendations based on the
                                                
7 IEA is the International Energy Agency and HIA is Hydrogen Implementing Agreement
8 Annex 16-Hydrogen from Carbon Containing Materials
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current commercial and R&D activities of the members. The objective of the group was also

to define system solutions for early markets by evaluating the reformer technology from two

perspectives – market requirements and the technology performance.

The current understanding of the early stages of a hydrogen economy is that the demand for

hydrogen will be for small volumes and geographically decentralised. Small production units

like the small-scale reformers in question can be modular, scalable and can provide hydrogen

where needed, allowing the supply to match the demand as the number of hydrogen vehicles

increases. The small scale reformers can split hydro carbons such as natural gases, gasoline,

diesel and biodynamic fuel into hydrogen. This splitting is called reforming, and so gives the

name “small scale reformers”. The technology involved is already known in the industry but

this project has been looking especially at opportunities for the scaling down of conventional

capacities to meet fuelling stations demand. The reason for this is that the reformers that could

be placed at the filling stations have to be small enough to fit there, they have to make a

minimum amount of noise and steam, and they have to be safe enough to be placed there. The

placing of low capacity reformers at filling stations reduces the risk and eliminates the cost

and emission of transporting hydrogen from a large plant and delivering it to the stations.

4.2 Hydrogen

Even though this study focuses towards a learning arena that is dealing with hydrogen, it is in

no sense a study about hydrogen and the increasing focus on hydrogen in the contemporary

global energy debate. Still I feel the need to make a brief introduction concerning what

hydrogen really is.
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 Hydrogen is the most common element in the universe. It is present in all living organisms, in

water and is the lightest atom in the universe. It is tasteless, colourless and odourless at

normal pressure and temperature, but it always exists in combination with other atoms.

Hydrogen today is used to improve oil based products like gasoline and diesel but is also used

for industrial purposes as a coolant to lower the temperature of generators in energy supplying

industries. Hydrogen has been used as a component in fertilizers, and Norsk Hydro’s

historical background is of the discovery of how the water molecule could be split into

oxygen and hydrogen. This frees the hydrogen to be used in the production of fertilizers. This

is, in other words, innovation in practice as defined by Schumpeter in Maskell and Malmberg

in chapter two of this thesis.

The use of hydrogen as an energy carrier in the future is widely believed to be a clean and

efficient way to solve most of the challenges with regard to energy-scarcity and emissions

(The Economist 2005). The problem with producing clean hydrogen, of which the only

emission is water, or hydrogen production from electrolysis, is that it needs energy that will

also have to be obtained from something. Hydrogen can be produced from water and

electricity, with pure water as waste. But for this to be considered a totally clean energy

supply the electricity also has to be produced from clean sources, such as the ones mentioned

above. Due to the fact that there is not enough clean energy being produced in the world, such

as water power, wind power and wave power, there is a need for what could be called a

transition phase into the era of clean hydrogen production, where some emissions will have to

be tolerated in the production of hydrogen. In the transition phase to what has become known

as the “hydrogen economy” (The Economist 1997) hydrogen will still need to be produced

from natural resources that will have some emissions, and at the same time a hydrogen

infrastructure will need to be built, including a good and safe way to store the hydrogen.
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Hydrogen is, in the future expected, to become as important for the economy, transport and

energy supply as oil is today.

There remain considerable challenges to the development of future hydrogen systems, both

within transport and stationary applications. Both within production and storage technological

barriers exist where Norwegian actors are well-place to make a breakthrough. Hydrogen

technology has been a part of a Norwegian field of research for a long time, and Norway as an

energy nation has the experience and knowledge to create an economically viable output of

hydrogen. There also exists a general interest among the population as well as a political will

to look for alternative sources of energy.

4.3 Hydro

Norsk Hydro is a large firm in Norway and has been working with both hydrogen and energy

for a very long time. I was curious as to what their reason would be for entering such a project

where cooperation with competitors would be of great importance for making the project able

to deal with any topic:

“Hydro is a commercial company which has to stay on top of the technological
development to continue to gain profitable revenue from their investments. In this
sense it is important to understand how far the competitors in the market have come
and try to figure where to make the next move and to pinpoint a direction for the
further focus of attention” ( Anne Marit Hansen 6th of July 2006).

 Other secondary targets were also to work with different partners and to gather different

experiences from the first hydrogen filling stations in order to find guidelines for future

systemic solutions for filling stations, as well as creating a network of alliances of competent

people as explained in the application to the NRC.
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In the first interview I had with Anne Marit Hansen I asked the question whether she thought

that the competitors would divulge all their information in the search for new and better

knowledge, or whether she thought that business secrets were more important then new

knowledge. Hansen could tell me that, “Hydro did not divulge everything they had knowledge

of and did not expect their direct competitors to do the same. Those that would lay everything

on the table were actors that already had something to sell to the others in terms of industrial

solutions that were ready to be installed” ( Anne Marit Hansen 27th of March 2006).

 Yet again the will to get involved, and even lead such a group, was present in the firm and

the project went ahead. Networking and monitoring of the market situation might be closely

linked, and the search for new and usable knowledge is a quest that can have various shapes

and sizes. The gathering of knowledge and diffusing it both within the firm and within the

group is an important aspect of how to achieve results from such a project.

The knowledge diffusion inside Hydro has been primarily through a mailing list and a web-

room which has received information from Hansen, with links to documents she has put in the

database. Hansen has the impression that the people on the mailing list read the material

because they have shown interest in the subject and the group. Additionally, there was a

presentation of the findings and recommendations which was made open to other invited

companies too. The web-room has also been used as a database for the project group and a

place where the actors in the group have had the opportunity to post articles or documents

they found interesting, to the rest of the group. The web-room was also used to give out

presentations before group meetings.



41

4.4 The Project Group

The project group has had two basic methods of information access and information sharing.

One is the previously mentioned web-based database and the other is meetings. The database

has been used actively by some participants and hardly at all by some others, but no one

except Hansen has put any information in there. Hansen says that the knowledge exchange

took place at meetings where the participants interacted with each other, both in a professional

context where topics and technical issues have been discussed and in the creation of a network

in the more social events connected with the meetings. This was also the impression of the

other actor from the group I was able to interview, Bjørg Andresen from the Department of

Environmental Technology, at the Institute for Energy Technology (IFE). Inside the project

group Andresen felt that the actors were open about information and diffused knowledge

among the other members of the group when they were attending the meetings. But she

expects that it might not have been the most detailed secrets that were the topic of discussions

(Bjørg Andresen 2006). Even so she felt that it resulted in her getting a high learning value in

the area of learning and understanding how the industry think and what kind of need they

have. Also regarding validation of what IFE is priority and the choice of focus areas. She

found having a group of people from various backgrounds to be valuable because it creates

more insight in the industry when people have different points of view.

Andresen understood that the actors inside the group were highly competent and had been

working in the industry for a long time. Even though she has a PhD in radio analytical

chemistry and is currently employed as Department Head of the Department of

Environmental Technology at the Institute for Energy Technology (IFE), she still felt that

there was much interesting knowledge in the group that was useful for her and IFE. This was

specifically in the area of how the market situation for this kind of technology was, in regards
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to both the current status quo and also how the commercial actors predict future

developments.

The background IFE’s participation in the project is that IFE is handling the kind of

technology that this project is centred around. Hydrogen technology is important to IFE and

they are working with hydrogen production from natural gases in other projects as well. Small

scale reformers are an interesting topic for IFE due to the work being done with CO2

emissions and how to capture CO2. Additionally, IFE wanted to join the project because they

believed that this solution might be a future energy filling station.

Besides their technical interest IFE would also like to find out how far other actors have come

with the technology, learn more about the issues involved, and find out more about what

commercial actors are concerned with. IFE is a research institute which does much research

on request from the industrial world, and it needs to be up to date with what the industry cares

about, and to be informed of the current problems in the industrial world.

Both Hansen at Hydro and Andresen of IFE did not think, as mentioned above, that the

commercial actors that were direct competitors set out all of their knowledge in the meetings.

But, still, they both thought that the project was worth getting involved in and they expected

to increase their knowledge as a result of the project. Even though it was not an arena based

purely on obtaining knowledge as one can find in knowledge institutions such as universities,

the top notch knowledge was not the only reason for entering the project. Hansen then

explained that this, of course, was expected beforehand, and that the purpose of such a project

is not to single-handedly gain a higher level knowledge, especially not from competitors, but

more as an arena to view and discuss different aspects of the common challenges the different
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actors face. These common challenges range from perspectives on how safety procedures

should be developed and implemented in order to maintain the best levels of accident

prevention to challenges concerning acceptance among lawmakers in each country, and in

society in general. Even if neither Hydro nor, in all probability, the other actors put all their

knowledge on the table, concerning the commercialized part of hydrogen development, these

other factors are considered to be valuable enough for Hydro to justify their participation in

such a project.

 According to Hansen the learning process in itself is valuable and the learning that is the

result of such a project can be evaluated by Hydro after the project, without putting an explicit

value added quantity on it (Anne Marit Hansen March 27 2006).

The result of this project was a rapport to the IEA in which an account was given of the

current situation of the competitive ability of the hydrogen filling stations, based on small

scale reformers, and recommendations both for further work and further fields of study. This

was categorized as broadly as the fixed capacity approach, system integration and

industrialisation, market development, fuel flexibility and emission studies.



44

Chapter 5

This chapter will analyse the interview and documents in view of the theoretical framework

described in chapter two.

5.1 The search for knowledge

 Firms, institutions and society need to constantly look for alternative sources of how to

achieve new knowledge. Little by little new knowledge is being added to the existing

knowledge and this creates better products, better services and greater total knowledge, which

again creates the basis for more knowledge. The assumption that knowledge is often created

in firms and through interaction with other firms and not just in laboratories and behind a

research desk has reached the policymakers. Innovation has become a fashion word amongst

politicians in the second millennium and most of Europe is trying to join the 3% club of

spending on R&D9. The EU Lisbon strategy states that the EU economy has as one goal to be:

“the most competitive and dynamic knowledge-based economy in the world” (The Ministry of

Trade and Industry 2003 p 5). Many different strategies have been tried out in order to attempt

to fulfil this political statement which concluded the Lisbon summit back in the year 2000.

One of the strategies is the white Paper from 2003 “From Idea to Value”. It draws some lines

of where to go and how to get there. I have given an account of it in chapter 3 and in this

chapter I will look at how such policy can be carried out real life, from the perspective of the

Hydro project.

                                                
9 http://europa.eu.int/comm/lisbon_strategy/index_en.html
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  The innovation process is seen as non-linear and interactive by Lundvall (1988) and Edquist

(2000). This implies that knowledge creating processes that lead to innovations do not, on

most occasions, follow a pre-determined path from diffusion of university research or

corporate research through to commercialisation, as supposed in the linear model of

innovation. On the contrary, the interactive model sees the drivers and triggers of innovation

as things and persons that may come from more diverse arenas. Especially important are the

creation of knowledge from collaboration and the joining of forces between a complex and

diverse set of actors, such as the group I have tried to take a closer look at. This is one aspect

that Norwegian policymakers have acknowledged and agreed to, and that can be one way of

creating economic growth. Even though “the pendulum has been swinging back and forth

between the linear model of innovation and the interactive model of innovation within the

energy sector” (Moengen 2006) it has resulted in user directed research programs that have

been getting large amounts of money to create innovations and new knowledge based on

firms’ premises to do so.

This has lead to a shift in how knowledge, and not only scientific deductive knowledge but

also the cumulative knowledge of everyday life, promotes economic development. Project

groups like the hydrogen group are based on the fact that there exists already a lot of

knowledge within the firms and research centres that are involved in the group. But also the

participating firms have employed people with knowledge enough who are able to make use

of existing knowledge in the firm and integrate this knowledge with their own and develop it

as they are exposed to new information and new ways to challenge this knowledge.

5.2 Tacit Knowledge versus Global Projects

  This particular learning arena is in some sense very unique and in another sense probably

becoming increasingly more common. The unique part about it is that in this group there are
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directly competing actors within the same sector of business. Another characteristic is that it

is a group with actors from different parts of the world and with the actors stationed in these

different regions. This fact creates a challenge for communication.  When I spoke to Bjørg

Andresen and Anne Marit Hansen they were both of the opinion that culture differences in

themselves had never represented any difficulties within the group. In that sense it would then

be the different agendas and the personal communication and trust between the actors that

could represent challenges. Large geographical distances would be another subject which

might represent a problem, especially if we keep in mind what Lundvall refers to as tacit

knowledge. Tacit knowledge is the kind of knowledge that is hard to express to others and

that is mostly picked up by doing a task and by interacting with others. Interaction in the

group encourages the learning of tacit knowledge. But in this day and age, with

communication technology and available at all times, the problem should be solved by

internet telecommunication that make possible video meetings and video conferences which

allow the actors to see each other and use their body language as well as their technical know-

how to transfer knowledge to each other. The knowledge flow should be flowing as a stream

between the actors in the group. But this does not necessarily imply that knowledge flows are

easily accessible for everyone. Is the sheer access to knowledge enough to allow the transfer

of knowledge from one actor to the other? Maskell and Malmberg state that, “Put simply, the

more tacit the knowledge involved, the more important is spatial proximity between actors

taking part in the exchange” (Maskell & Malmberg 1999). Maskell and Malmberg are, of

course, referring to regional proximity, and without getting into a debate over what a region

can be defined as, it would be safe to say that this is not a group where it is possible to have

morning meetings on a daily basis. The geographical distances combined with different time

zones are an obstacle to the interactive activity of the group despite technological

competence. With actors spread from northern Europe and through the south, North American
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and Asia, the coordination of technological meetings would be difficult enough. So there

needs to be various kinds of communication opportunities. The above mentioned web-room

was meant as a virtual place where the actors could place articles and various findings that

would be considered interesting. According to Hansen the web-room was used to download

information and articles and to read findings. But Hansen herself as the leader of the group

was the only one putting anything into the database that was the basis of the web-room. Even

getting replies and feedback by email could be difficult to achieve. The meetings where the

actors got together in person were the central momentum of the project. The time that the

actors spent in each others presence and discussed the various themes face to face was the

time that the project experienced the most successful progress. And as time evolved, the times

directly after the meetings – the social gatherings with dinners – were also periods for further

discussions, and when the trust and comfort between the actors grew and knowledge transfer

was smoother. This was Hansen’s understanding of the value of the group, which was backed

up by Andresen. She also was of the opinion that it was the physical meetings that were the

most fruitful in the project and the place where the understanding of the topics discussed was

broadened (Andresen 2006).

5.3 Managing Knowledge

The term knowledge transfer implies that knowledge can be transferred, which is not

necessarily so. But this is what any group in any learning arena is trying to accomplish.

Knowledge must be found, acknowledged, codified and distributed amongst the actors of the

group. Knowledge is a difficult thing to both produce and manage. The global technological

society the western world is a part of makes it easy to obtain codified knowledge and transfer

it great distances in matters of seconds. Even so, tacit knowledge not only of technological

issues, but also tacit knowledge about society and social codes is becoming a scarce resource
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but not of less value. Social skills too are important within the learning arena, especially for

the leader of the group. She must be the one that is able to make the actors communicate with

each other and see where it is possible to make changes as the project goes along. Let us have

a look at what has been done inside the group in the light of Nonaka`s model accounted for in

chapter two.

Nonaka is of the opinion that knowledge transfer is a social process, and the first step in his

knowledge spiral is the socialisation stage where tacit knowledge is transferred from one

individual to another, and to do this requires an interactive stage. The tacit knowledge and the

individual work that here has been done is pre-staged with this particular learning arena. This

is what has happened before the group met and started to work on the joint project. It is on the

basis of previously acquired skills that these individuals have been chosen to be the

representatives of their firms within this project. The socialisation stage in this model is

therefore not included in the group’s work but a part of each individual background, education

and experience from previous work.

The next level in the knowledge spiral is the articulation. The knowledge that the actors have

gathered in the socialisation process is communicated within the group. This happened

basically in the meetings the group had, and as mentioned above this was “where the gold”

lay according to Hansen. The web-room did not function as it had been intended to do

because it was only the leader of the group which put material in there. But at the meetings

material was presented and a lot of knowledge was flowing both during the official time and

at the social gatherings. Most meetings were combined with a view of an already existing

technology such as a filling station or the Hydrogen community of Utsira10. Articulation of

what already existed, combined with discussion of how to improve this, coupled with how to

                                                
10 A hydrogen project aiming to demonstrate decentralized production and storage of hydrogen through the use
of renewable energy sources, in this case two windmills.
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both make new technology merge with what already existed and what part of the technology

needed more research, was discussed and articulated in these project meetings. Suggestions

and a wide variety of solutions were presented and debated, and the probable outcomes were

predicted. The next step is combination. This is the level where knowledge becomes

standardized and transcribed to a document or embodied in a product. The standardisation in

this group is both easy and extremely complex. The actual outcome and that expected was a

report written and given to the IEA. This report did explain what had been done and gave an

account of what the group thought had needed to be done in regard to recommendations both

of further areas of research and with regard to policy. This was the easy part. But in a group

that has actors from three continents and includes research organisations, industrial firms and

energy firms competing with each other, it would be a near to impossible task to find out how

much and what part of the knowledge it was that has become embodied in processes and

products, and what kind of methods are used to standardize it. Andresen explained that they

are already using some of the knowledge in their further work within the same field of

technology while Hansen explains that it is to early to talk about it because if any of the

knowledge is used it is in “stealth mode” in the research department. That will leave us with a

rather hazy internalisation step as the last step in Nonaka`s knowledge spiral. Explicit

knowledge has been understood and shared in the firms of both of the two actors I have

interviewed, both through document sharing and face to face talks, and by using the

knowledge in other projects. But Hydro is not in a position where they can diffuse and

internalize the explicit knowledge added throughout the company yet, and time will tell

whether they have something that is worth internalizing. At Andresen’s firm, IFE, it is clearer

that knowledge has been transferred back to the rest of the firm and broadens other

colleagues’ knowledge.
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5.4 Possible Restrictions for this Learning Arena

 There might exist, and probably do, financial barriers for knowledge sharing and financial

reasons for exploiting this learning arena for the individual firms’ own good. I didn’t set out

with the goal of trying to uncover or discover this topic with any great accuracy. I had a

predisposed opinion that the fact of the matter would be that these factors did matter and

could harm the degree of trust that is needed to make a group function. The lack of ability to

clarify this topic to any further extent is based on two reasons. First, it is a fact that most

actors in the group couldn’t even be bothered to answer my questionnaire, let alone be the

subject of an interview. The other fact is that the two actors who did make themselves

available said that this was expected up front and that the expectations of the outcome in the

deepest technological secrets were not that high anyway.

5.5 Learning inside the Learning Arena

I have found Arocena and Sutz’ understanding of an “interactive learning space” to be of

more and more relevance for this project as my study proceeded (Arocena & Sutz 2000). A

place where learning processes happen related with problem solving might be an “ad-hoc”

group put together for this specific task. This is not a real ad-hoc group, neither does it deal

with the transfer of knowledge from the rich areas in the world to the poor, though maybe it

could and should. In the spirit of Lundvall they put emphasis on the interactive part, and that

is really what made this group function and be able to produce the result it was put in place to

do. With the lack of interest or ability to take advantage of modern communication

technology it was left up to the physical interacting part to make the actors learn and absorb

knowledge. And, according to the two informants they have done so. The entire dynamic of

the group evolved around the meetings.
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Another aspect was to find out what the actors understood as learning. My impression is that

the actors understood learning as a process, and a learning arena could not be distinguished

much from other places of learning that the actors had known in their lifetimes. Although it

was something that they had to think about for a while and came back to by asking further

questions about it, without bringing me as a researcher any closer to their perception of it.

What makes learning in this kind of group difficult is that it is also related to trust. This might

be the reason why Andresen, from a research institute, had the perception of a high learning

value. She could be in the group as an observer and a learner in a much freer role than

Hansen, the leader of the group. Also, in respect to previous knowledge about the market

situation and the market structure Andresen had more to learn than Hansen, who has been

involved with this market and is up to date on the development in the market. The goal of

achieving a situation, in which the actors trusted each other, and the way to reach this point, is

a process that Hansen spent more time focusing on and working on to make happen. When

that point came in the later work of the project then the learning value Hansen reaped also

picked up, in the form of understanding how far the other actors had come in their planning in

the hydrogen market and to a certain degree also the state of the technology. The fact is that

relationships are created through interaction of the nodes inside the learning arena, and these

relationships are created through the meetings where the actors meet each other in person.

“The meetings are the central point which is where the gold is, that is where it happens”

(Hansen 2006).

 This is also the time when the networking work can start and the actors can create nodes to

other parts of the world which are directed more towards the firms and industries they want to

continue networking with after this project. I asked in the beginning of the thesis whether

these learning arenas are just a potential place of possibilities and not a place for the creation
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of knowledge? This was not as easy to find out as I had hoped it would be, basically because

of the low level of interest in my project from the actors in the group. And the ones I have

spoken to are not too open about this sort of information. One said that she now has some

more contacts she can telephone or send an email to, and she knows she will get a response.

But as an answer to what the question refers to the study was inconclusive. The actors I have

spoken to are confirm the fact that they have learned something and that some knowledge

have been obtained. But in what sense it has contributed to a deeper technological knowledge

and whether it can be referred to as the creation of actual new knowledge is somewhat

unclear. Andresen says that the project has, first and foremost, given her a better

understanding of previous existing knowledge and maybe more knowledge of how to use the

existing knowledge she possesses. This knowledge is what would be considered to be in the

know-how and know-who categories in Lundvalls knowledge taxonomy and refers to the DUI

mode of innovation. I will let this stand as an observation and a point to be aware of, and I

will return to this in the conclusion.

5.6 The Role of the Norwegian System

Let me return to the Norwegian national system of innovation. In chapter 3 I mentioned that

the government wants to create a culture of innovation by minimizing the obstacles that

someone that wants to create innovation faces as small as possible. They wanted firms to

innovate and create a climate for this activity. They also wanted to contribute to minimizing

the risks. This project serves as a good example of such. This is innovation in progress and is

an initiative that is not being pushed for by public policy, but rather backed up through a user-

directed innovation program. It is also a project that is trying to grasp and gather knowledge

that exists outside Norwegian borders where there already exist hydrogen filling stations, and

to bring that knowledge back to Norway, and then use it to exploit the opportunities already
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existing inside the borders, in order to create economic growth. This is within the aims of the

Norwegian system, as both stated by the government, and enacted through the Ministry of

Trade and Industry, as they work on international agreements to make conditions as good as

possible for Norwegian firms, as for example with Hydro which has a lot of business outside

the borders. The ministry also has in focus the learning process itself. The term interactive

learning is not a familiar term that is used in the Ministry, but as Holum tells, there is a will to

learn. And learning is a goal and a presupposition for the development of dialogue with the

industry. The fact that the dialogue with industry is central proves that interaction is of

importance and that learning becomes a natural part of the process (Holum 2006).

 The creation of economic growth in this specific project can be achieved through both the

process of producing hydrogen and the increase of knowledge at Hydro, but also in the

technological knowledge to be exported abroad again by research projects at IFE. Andresen

said the most useful part of the knowledge she has learned was how the commercial actors

understood the market and the technological future, and not so much directly new

technological knowledge, which she said was more to broaden her understanding of her

existing knowledge (Andresen 2006). This will take place within an understanding of all the

above mentioned actors in the Norwegian system of innovation which focuses on both

knowledge and energy as a mean to economic wealth for Norway in the future.

So both the policymakers and the actors that carry out the policy, represented here by the

ministry and NRC which partly funded the project, have been working and taking part as

actors within the national system of innovation. Again I will downplay the role of the

educational establishment and bring them in only as producers for the two Norwegian actors

in the Hydro project. But of course the firm is an essential player here. The interplay between

the actors in the system starts here with an application from the firm. Of course it could be
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argued that the first action is the policy, or the decision to establish the funding program that

would make it possible in the first place, but I choose to say it starts with the firm’s request.

The educational system has produced people with knowledge, which they again have

developed further by transforming it into skills. Then they combine these skills through

interaction with another actor in the system, the NRC, which provides them with funding for

the project. The funding of the program itself comes from different actors, but also from the

Ministry of Trade and Industry. The ministry are trying to improve the framework Norwegian

innovative firms operate within both domestically, through funding of this type and externally

to make agreements that are favourable to Norwegian firms. This is again within the

comprehension of the politicians – the policymakers in the system. They believe that the

bureaucracy involved should be simplified and that the public authorities can help by

minimizing the risks involved, and in the current example this works through funding in order

to minimize the economic risk of the project. All this takes place within the institutional

setting of the Norwegian public sector and private industry, which largely accepts the state’s

active role in business, at least to a greater degree than in many other countries, and

understand that this will cost money. Furthermore, it is also within the administration’s

political goals to bring these types of project to life to create economic growth in the long

term.

 As mentioned earlier is the economic growth in question not just at company level. The

evaluation by the NRC emphasizes the socio-economic value of the project. The utility value

of exploitation of existing natural recourses, the development of the infrastructure, the

development of human resources, competence and technology diffusion and international

profiling were some of the reasons why the NRC thought this was a project worth funding, in

addition to the international factors mentioned above. Another important factor is that



55

hydrogen is an area of priority, and that Norsk Hydro is a company that is considered to be a

serious player with the ability to push a project like this through to profitable conclusion.

Hydrogen is not an easy thing to commercialize. The technology involved is no piece of cake.

It requires a high degree of knowledge to develop, manage and administrate it, and it demands

a knowledge-intensive commercial organisation to create the progress in the technology

needed to make it commercialized in a greater sense. Norsk Hydro took the leading role in the

project, and the project was connected to the IEA which is something that is considered

positive and an area of priority. Norwegian actors have benefited from being in projects

connected to the IEA, according to Moengen (Moengen 2006). The interaction here between

the commercial interests of a firm and an area the politicians prioritize, and the funding

agencies combined with the right competence both in the firm and within the NRC, are factors

that makes the whole system work with each party pulling in the same direction.

5.7 The Learning Economy as a Guiding Star

The learning economy states that knowledge is the most strategic resource and learning the

most important process. The educational system has provided the actors in the national

innovation system, such as the ministry, the NRC and the firms involved, with people with

knowledge. So the process of doing a job in any of these sectors is considered to be a learning

process of crucial importance if the economy is to succeed. There is also interaction between

knowledge and learning in the learning economy. Learning creates new knowledge which

leads to new ground to learn from and so on and so forth and it all makes the snowball of

learning and knowledge roll. This project is based on the existence and understanding of the

knowledge of hydrogen. Hydrogen is a scientific discovery11 and Hydro as a firm been built

                                                
11 Not in itself of course as it is the most common element in the universe, I am referring to the discovery of
Hydrogen as a substance and the fact that it can be useful for something else then just existing.



56

upon that scientific knowledge. It is possible to say it is the interplay between the STI mode

of innovation and the DUI mode of innovation. Here a great deal of basic research has been

conducted about the different qualities of hydrogen and there will be done even more in the

future. At this time Hydro has decided to lead a project that is based on the use of hydrogen

and the kind of market solutions hydrogen will need in the future to make a start for the

hydrogen infrastructure in order to prepare for the hydrogen economy of the future. The doing

is what will be done in the future in relation to the current status quo. The using in the sense

of looking at the filling stations that exist, seeing how they function and by discussing the way

to move forward both with industrial partners that deliver the equipment necessary and with

the customers that are to run them. This is all done within an interacting group in which the

substance that makes the project continually interesting is tacit knowledge. So the interactive

learning processes that exist in the group will have to be socially embedded in the group

wherever the group might find itself in the world – whether it is at Utsira County in Norway

or it is at a hydrogen filling station in Germany or anywhere else. The trust and the dynamic

of the group will be based on the degree to which the group manage to get the most out of the

tacit knowledge and if they are able to learn anything from one another.

5.8 The Innovative part

One of the difficult parts of innovation studies and policy planning with regard to innovation

is that it cannot be determined whether the product or process in question is an innovation

until it reaches the stage where it can be looked back on and analyzed afterwards. Innovation

is uncertain no matter how much planning is done and it usually takes time before results are

achieved that can be measured. Of the four questionnaires that were returned to me none of

the actors refer to any innovation as a result of this project, even though it was a project that

had received funding from a user directed innovation funding program. So can it then be said
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that the project was a failure or of no use to the development of hydrogen as an energy

carrier? I would say it is a little bit more complex then that. One of the factors is that this

project is a part of a larger search for knowledge about hydrogen which the IEA is heading,

and this project, as the other ones do, adds to what there is to know about hydrogen. Another

factor is that for an innovation like this it takes time before we will know enough to refer to

this particular project as anything specific. The task of getting a hydrogen infrastructure up

and running is not done over night and both Hansen at Hydro and Moengen at the NRC is of

the opinion that time is a factor that works along with the technological development to make

sure the technology functions effectively before it is made available. A third factor is that

Andresen at IFE could tell me that knowledge that was learned in the project was already

being used in other projects at IFE, without being able to pinpoint anything that was

measurable. This is what innovation in the making can be said to do. Hansen could not

corroborate this, but she said that the people from Hydro`s R&D department have shown an

interest in the project but they work in “stealth” mode, so if they use the knowledge we will

not know until later. This time lag is a factor that innovation studies in general is aware of and

both Hydro and the NRC as actors in the Norwegian national system of innovation also are

aware of. This is the introduction of new or different knowledge which again is used in new

and different ways at least for one of the two firms in question and most likely both.

 In the light of the theoretical framework presented in Chapter two with regard to innovation it

is hard to place this project into a single category. It is a project based on existing technology

and the aim is to determine how to improve it. This can very easily be put in the categorical

box of incremental innovations. But it is also a small part of a much larger goal, to pave the

way for an infrastructure that will support hydrogen as an energy carrier, and maybe the most

important energy carrier. Changing the energy situation in the world must be said to be a
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radical innovation, and as innovation studies also tells us, this takes time. It is also a project

that is in the crossover between STI and DUI modes of innovation. The STI-mode and the

DUI-mode should not and can not be completely separated from each other. It can be argued

that the knowledge discussed in the project needs to be tested and verified in a more direct

technical research study. This project itself is a typical DUI project but it is very much based

on STI. It is the interplay between the knowledge categories know-what and know-why, with

the categories know-how and know-who making the project run. It is even a project that

considers both product innovation and process innovation. It is based around a product, yet it

also considers the process around the product, both with regard to the organizational process

and what they need to change, but also the process of gaining acceptance in society for this

change in energy source. And it all evolves around learning inside the learning arena based on

the premises of the learning economy. But I would still argue that it is fair to state that even

after all these crossovers and moving around in the grey zone between categories that the

project in itself has a distinctive DUI mode profile and that the use of tacit knowledge has

been vital to the progress and the completion of the project.

The answers to the questions asked in chapter 1 has somewhat already been given earlier in

the thesis, but it might deserve a clarification at this point. This particular learning arena was

put together in the search of knowledge, but for at least some of the actors participating in this

project it has also been a wish to establish contacts in a network for use later, this was in fact

mentioned as early as in the application to the NRC as far as Hydro goes. In this case the

actors were given for the participants. This resulted in that the actors themselves had to create

the nodes and specific relations and trust to the actors they found interesting to be having

contact with later, inside the group and simultaneously as they were obliged to be a part of the

group as a whole. It is most deficiently a potential place of possibilities but also most
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defiantly a place to create knowledge, and to broaden already existing knowledge. I feel that it

is safe to say that the learning process and the process of searching for knowledge happen

through a combination of all the factors with regard to my questions in chapter 1. Both the

learning arena and learning itself can happen in various situations and settings and in the race

to create innovations and knowledge it should also be a interest of high consideration to firms

and governments how to make learning environments and learning opportunities as good as

possible for everyone included in such a process.
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Chapter 6

6.1 Conclusion

Today, both governments and economists see innovation as the central factor leading to

economic growth and development, and they focus especially on technological innovation.

Because of the widely accepted assumption that economic growth is driven by technological

innovation and particularly technological innovations that create big changes, the search for

the kind of knowledge that can create change has been receiving a lot of attention. The focus

on R&D as an important source of innovation can be traced all the way through the

Norwegian national system of innovation, but it doesn’t necessarily go hand in hand with a

quick commercialization of the results. Successful innovations are based on the ability to

carry out good communication and to use different forms of knowledge to create learning

based on feedback mechanisms (Kline & Rosenberg 1986). Perhaps this project wasn’t the

best project that could be chosen to portray innovation and the profit that hopefully goes with

it. Both Hansen at Hydro and Moengen at the NRC agree about the fact that this sort of

technology needs time in which to mature and in this sense it might be that the time axis in

this study is too short to present concrete results. None of the actors involved in the project

that replied to my queries responded that there had been any innovations based on this project.

Can I draw the conclusion that this project was a failure based on these facts? The answer that

I come up with is that it is not that simple. To sum up the theme I left in chapter five we must

look at the learning outcome and the search for knowledge in this project. This is a type of

knowledge which has as its objective to supplement the knowledge already existing within

this type of technology.  I described the knowledge added for Andresen from IFE as

knowledge that refers to know-how and know-who and a DUI mode of innovation. This
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knowledge is already in use at her institute and is valuable, without it being the type of

knowledge or product that can be quantified as having a certain value.

As shown in chapter two by the use of Nonaka`s model and in innovation theory in general it

is important that for knowledge to be made and diffused between actors in a group such as

this, it is also important that the actors are able to absorb the new knowledge and points of

argument that they get, and internalize this knowledge. In other words, it is important that all

actors have an absorptive capacity focused towards the new knowledge. Both Hansen and

Andresen describe an increase of value to their firms after the project. Andresen knows for

certain that knowledge extracted from this project has already been used in other projects,

while Hansen says she suspects this knowledge has been utilized in Hydro based on the

interest the R&D department has shown, but she cannot tell for certain yet since the R&D

department at Hydro is working in stealth mode with this technology at the moment. This

indicates that the actors have the absorptive capacity necessary, though the specific product or

technology involved in this study might not be ready for commercialisation yet. Yet both

actors thought the project was worth doing and consider it to have contributed to a better

preparation for the future in the search of profit for their respective firms, and they view this

kind of learning as a type of learning that is valuable.

The research question I gave as a starting point for this thesis was: Is the use of learning

arenas as a strategy in the learning economy a viable policy? I cannot give a positive answer

to this but it seems to me, based on the research I have conducted, that it is definitely worth

trying, and that it might be a field that it could be useful to spend more time exploring. To this

specific kind of technology there are many other factors that need to be organized and

prepared in order to make it reach a commercial market, but the method of using a group of

various actors, or a learning arena, is not a method to be discouraged, especially when the
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technology is as complex as hydrogen as a future energy carrier is. It will require some action

taken by the government. The will to stake out innovation driven by firms and to give these

projects funding is present throughout the system and it is a policy that can be applied to firms

of interest and knowledge.

The learning arena as an analytical term I find to be of interest for both the ESST field and for

the economic innovation field. It could be used as a complementary term, not in contrast or as

an opposite term of the already mentioned learning space, or the knowledge organization. The

arena where knowledge comes to meet knowledge to develop new and broader knowledge is a

phenomenon that I think will be used more and more in the future, in spite of the fact that it is

a difficult market situation when it is competitors who meet to find common solution to

technological difficulties. I am not in any position to make a firm statement on this topic

based on this study, but in my opinion it is worth wile taking a closer look at, and probably

develops further.

Based basically on the positive impression of the actors in the project and the system, and the

fact that the actors themselves are of the opinion that value has been added to their firms I will

say that this is a viable policy and should be continued.
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Appendix 1

The project

The project group was an international project group with both actors from the supplier of

hydrogen, industrial actors to make the stations and research actors. Norsk Hydro had the

status as leading the group, but it is a project under the International Energy Agency at the

branch which deals with the Hydrogen Implementing Agreement. The project was running

from 2002 to 2005. The project had the task to deal with “Small-scale Reformers for

Stationary Hydrogen Production with Minimum CO2 –emissions” and was a group composed

of eighteen actors from 16 organisations and 11 countries. The actors was representatives for:

Osaka Gas, Mitsubishi Kakoki Kaisha Ltd, ENAA from Japan, ISESE from Singapore,

Hyradix and Intelligent Energy from USA, Gastec from the Netherlands, Gas de France and

H2 Plus Ltd from France, IGS Mahler from Germany, Gas de Natural from Spain, BP from

the UK, Haldor Topsøe from Denmark, SGC from Sweden and IFE and Hydro from Norway.



67

Appendix 2

Questionnaire

This questionnaire is in connection with a master thesis. I am conducting studies that
hopefully will help me to write up a master thesis about the “the Learning Economy” in the
ESST program (European studies of Society, Science and Technology) at the TIK center at
the University of Oslo in Norway and at the Aalborg University in Denmark. I will be
extremely grateful if you would set aside some time to answer the questions I have formulated
in this questionnaire. Each question should be answered within a minimum of 1 and a
maximum of 50 words.
 It is optional to answer this questionnaire anonymously or with name and company name. If
you choose to answer with name and company name, I would also appreciate if you let me
know if I could have the possibility to contact you at a later time. Please fill in this
information here:

The questions are divided into three categories. The first category refers to your personal
background. This is to enlighten the transition from the knowledge economy, where the main
focus is at the acquisition of knowledge and skills, to the learning economy. The learning
economy focus is towards how this knowledge and these skills are a foundation and a point of
departure for further learning, and that university and other educational institutions should be
considered a producer of skilled work labour, and not a producer of  people as completed
products.
 The second category refers to this particular project and your experiences during the project.
 The third category refers to joint projects in general with both you and your firms, in the
degree you feel you can speak on behalf of your firm, opinions about this type of work.

 If you have any questions, hesitations of or conditions for answering these questions please
do not hesitate to contact me at kasin@business.aau.dk or directly by phone at +             .
With kind regards Steinar Kåsin.

Background

1. Describe your educational background.

2. What is your position in your firm?
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3. How long have you been with this firm?

4. How would you describe your assignment in this project on behalf of the firm?

5. Have you been involved in this project from the start? And if “no”, how long have you
been involved in this project?

This Specific Project

      6. Are you able to identify any barriers of technological kind, related to production or
organizational bottlenecks in your firm that would limit the value of learning from this
project?

        7. Could you describe your firm’s main motivation for participating in this project?

        8. Are you able to identify any innovations as a result of this project?
This question refers both to product innovation, process innovation and organizational
innovation.

       9. Have you experienced any external barriers for learning in the work with this project?
This question refers to if you have experienced restrictions from your firm or experienced any
problems with referring to the knowledge or findings in the project.

       10. Have you experienced any internal barriers for learning in the work with this project?
This question refers to limitations given by the task and the leadership of the group, both
authorized and unauthorized.

       11. If you feel that you or your firm have increased knowledge after this project, would
you describe this knowledge as a new type of knowledge or knowledge representing a broader
understanding of already existing knowledge?

     12. Do you understand your firm as a major contributor to the knowledge being presented
in this project?

     13. What would you consider to be the single most important outcome of this project?
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 Projects in General

       14.  How would you describe your firm’s understanding of learning?

       15.  In the view of your firm how important are projects like this for developing learning
inside your organisation?
   This question refers to joint projects involving other actors within the same or similar
markets compared to in-house projects and the hiring/firing of labour.

       16.  Are there any concrete results or evaluations routines regarding the learning value
added to your firm from participation in joint projects in general?

       17. Are there any concrete results or evaluations routines regarding the economic value
added to your firm from participating in joint projects in general?

        18. Is there any concrete routine to diffuse the results or the specific knowledge learned
from the outcome of such a project to the rest of the organisation?

        19. In the view of your firm how important are projects like this in the strategic
development of your firm?
This question refers to joint projects involving other actors in general compared to financial
investment in general and investment in new equipment and in-house training.

       20. What are your firm main motivations to participate in joint projects in general?

       21. What do you personally view as the most important aspect of joint projects in
general?
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Appendix 3

Interview guide

Is the use of learning arenas as a strategic means in the search of economic growth in the

learning economy a viable policy?

In what sense do you find innovation and innovation rate to be something that could be

influenced by government policies?

Which part of the economy/ industry of Norway are a priority area for the policy makers?

What is the expected outcome of the focus on innovation policy?

                                                                                                        Products?

                                                                                                         Network?

                                                             Discovery of which areas it is needed more knowledge?

                                                                                                   Economic growth?

Is there a “value for the money” demand inside the bureaucracy?

In what degree is interactive learning between actors in a sector considered to be of

importance compared to basic research?

Is there any way to measure the effects of the policy in a satisfactory way?

Is the political guiding restraining or a burden in any way?

What is considered to be the single most important factor that could be influenced by policies

to create more innovation?

How do you see the states role in creating economic growth and innovation?
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How was the interactive learning process introduced as something important?

How the focus on interactive learning is organized in the department and are there any

evaluations of such a focus?

What is the main motivation for continuing focus on this policy?

Could you select one area where you think interactive learning is more important then others?

Could you identify 3 areas where you think it is a need for the state to put a stronger focus on

innovation?   If so, are these areas identical with the ones for interactive learning?

What are considered to be the critical issues for the state to consider in the future concerning

innovation?

How involved is the state in diffusion of the knowledge, new knowledge that is the results of

such projects?

Is the funding directed to the projects and issues that have the most expected economic

turnover?

Can you describe the importance of international contributions in to the Norwegian system?


