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1 Introduction 

This case describes the umbrella organization Printed Electronics Arena (PEA) 

which is situated in the Norrköping region, Sweden. The strategy of the PEA 

organization is based on the triple helix model, which is an academic model that 

promotes regional development through the interaction between academy, 

public bodies, and industry. The main asset is a new technology – printed 

electronics (PE) - that the research institute Acreo and Linköping University 

(LiU) are creating, developing and exploiting. Acreo and LiU in co-operation 

with regional municipalities, industrial partners, a business incubator and a 

science park are active stakeholders in PEA. To that end, the PEA organization 

has three financiers; the Swedish Agency for Innovation Systems (VINNOVA), 

the Norrköping Regional Development Foundation (NRDF) and Acreo. The 

case provides an overview from the triple helix level that pinpoints the 

relationship between actors involved. In addition to that, the case describes PEA 

from a business perspective, and then goes on to describe new potential business 

ideas based on PE. 

The account of the case begins with local politics and the ambitious expansion 

of LiU in Norrköping. Then, the case describes the efforts of the triple helix 

actors to attract research resources to Campus Norrköping. Also, the 

establishment of the research institute Acreo in Norrköping is depicted as well 

as how the specific PE technology became established at the campus. The case 

then describes the birth of the umbrella organization PEA and illustrates how it 

is based on the earlier activities of Acreo. The activities and the result of PEA as 

well as two illustrating cases finish off the portrayal of the first stages of the 

PEA project. 
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2 The industrial crisis of Norrköping and the development 

of a new campus  

The city of Norrköping experienced another industrial collapse when Ericsson, 

the telecom company, downsized and reduced its presence in the city in the 

1990s. Norrköping was dependent on textile manufacturing up until the late 

1960s, but this came to a sudden stop when the 18th textile manufacturer closed 

down due to fierce international competition and less demand for wool products. 

Further to that, the city has over the years experienced a decrease in the pulp and 

paper industry. 

A major political decision in the municipality of Norrköping was taken in 1994. 

It was decided to develop the higher education institutions and promote a 

broader spectrum of industrial activities in Norrköping. A benchmark was the 

success achieved by the neighbouring town Linköping in promoting innovation 

and entrepreneurship; e.g. the experiences of start-up firms and the 

establishment of Mjärdevi Science Park in the beginning of the 80s. According 

to the plan, new jobs in the region would be generated in both small as well as 

large companies within different industries. The aim was also to increase the 

number of citizens with higher education degrees. Instead of asking for 

governmental aid for job creation (which is a common procedure), resources to 

facilitate industrial renewal were requested. The most recent crisis, when 

Ericsson pulled out of Norrköping in 1997 and 1500 people became 

unemployed, reinforced the need for a new industrial strategy. The crisis also 

reinforced the need for less dependency on a single industry or a single 

company. Furthermore, the crisis created a sense of urgency among the 

politicians. The politicians’ primary hope of an expansion of the university was 

to generate employment and a higher degree of people with tertiary education.  

In the 1960s, the neighboring towns Norrköping and Linköping fought for the 

establishment of a university in their respective cities. The decision of the 

national government fell in favor of Linköping, and Norrköping was promised 

to get some parts of the educational organization of LiU. A few classes were 

placed in Norrköping, but the leadership at the young university in Linköping 

was reluctant to split the resources of the university between two towns 50 

kilometers apart.  

After decades of unfulfilled wishes for an expansion of LiU, the local politicians 

of Norrköping saw new opportunities in the fall of 1994. The social democratic 

party won the general election in Sweden, and indicated a change of direction 

with regard to the economic competitiveness and job creation in Sweden. This 

increased competitiveness would be created through higher education, and 

therefore it was suggested that regional colleges should be established. The 

politicians in Norrköping had good relationships with the new national 

government and pointed out that Norrköping would fight to have a university of 
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their own. At the end of the discussions, LiU and the municipality decided that 

they would instead together apply for an expansion of LiU in Norrköping. The 

board of LiU was uncertain of receiving any of the proposed governmental 

resources if they did not co-operate with Norrköping, and Norrköping calculated 

that by a co-operation with LiU the higher education they could offer would 

benefit in both speed of establishment and in quality. In this way, Norrköping 

would also acquire a research organization attached to the education it offered 

and therefore become a university town. To obtain research capabilities was 

seen as an asset that would bring positive effects to the surrounding society, as 

many of the smaller local university colleges were not entitled to promote 

professorships and lacked research grants. 

During 1995 regional members of parliament, from all political parties, put 

forward proposals for an expansion of LiU to Norrköping. A local working 

committee for education-  and research proposal of Norrköping was created in 

the spring of 1995. The committee was asked to prepare a proposal, for the 

establishment of tertiary education and research in Norrköping, to send to the 

national government. The group consisted of the rector and other representatives 

of LiU, the municipality of Norrköping, the county administrative board, 

governmental agencies situated in Norrköping, local industry representatives, 

and a local industrialist - Fredrik Lundberg. The Lundberg family has 

substantial industrial and financial interests in Norrköping; e.g. real estate, and 

pulp and paper companies. In the fall of 1995 Anders Flodström succeeded Sven 

Erlander as the vice chancellor of LiU, and he enthusiastically embraced the 

concept of an expansion of the university in Norrköping. Through the working 

committee, the university and the municipality formally approached the 

Ministry of Education to inform them about the new activities in Norrköping.  

However, it became clear that more effort would be needed to convince the 

Ministry of the advantages of the Norrköping proposal. Later the same year, the 

chairman of the municipality once again made contact with the Ministry to 

underline the probable positive impact of the planned expansion on Norrköping. 

One crucial element of the rhetoric was that Norrköping suffered decades of 

industrial change, had lost its position as the fourth biggest city in Sweden, 

which had resulted in a decrease in the level of both education and income. 

However, the proposal was not immediately accepted and the working 

committee in Norrköping had to continue their application procedure. 

The committee succeeded in putting forward a proposal for the Norrköping 

expansion in December 1995. It was based on the cultural and industrial assets 

that already existed in Norrköping and how these assets and the research at LiU 

best could be integrated to create synergetic effects. In the spring of 1996, 

Norrköping received the first positive signal from the Minister of Education, 

Carl Tham, who visited Norrköping and said that it would be a serious mistake 

if the politicians in power did not support the Norrköping proposal. In May 1996 
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pro-rector of LiU, Christer Knuthammar, was appointed to head the planning of 

the expansion of higher education in Norrköping. Representatives from the 

municipality and the university involved in the planning process went on study 

trips to different locations in Sweden, to inject the planning process with ideas 

and experience. The social democratic national government proposed an 

educational expansion in accordance with the stipulations of the bill for 

employment (prop 1995/96: 222) in June 1996. The Swedish educational system 

expanded by 30 000 new students, of whom 2 300 were designated to 

Norrköping.  

In August 1996, the board of the university, which is described below, 

established a new committee whose job was to organize the expansion. The task 

of the committee was to co-ordinate the launch of a new education and research 

agenda in Norrköping. The agenda was to be ready and launched by the fall of 

1997. During an early planning meeting the chancellor, Anders Flodström, 

stressed the importance of being innovative and not hesitating to develop new 

ideas, in order to construct a unique profile that would be attractive for both 

students and university staff. It was argued that opportunities like this would not 

come twice to Norrköping. There was a sense of emergency expressed by the 

Norrköping municipality that is shown by the following statement: 

“This committee must not decrease the speed of operations. We have to put in the 

resources needed in order to keep the high level of ambition up until the start of the 

new Campus in the fall of 1997.” 

    (Kjell Norberg, former chairman of Norrköping Municipality)
1
 

In line with this “emergency”, the LiU information director reminded the 

committee that an educational program was needed immediately. In order to 

launch the programs in the fall of 1997, the information about the academic 

programs had to be published already by the beginning of 1997. 

Both the Faculty of Arts and Sciences and the Faculty of Science and 

Engineering were asked to develop subjects for new education and research 

tracks for Campus Norrköping. It was suggested that five centers oriented 

towards a wide-range of scientific areas such as electronic production, security 

in large technological systems, social and cultural change, media technology, 

and pedagogy should be started. Each center was planned to have a steering 

committee consisting of both members of LiU and external public and private 

actors. All forms of collaboration were stressed, and this was seen as one of the 

edges of the new campus when recruiting students and staff. In the fall of 1997, 

four research centers were during this time established; the centers for 

technology and science, social and cultural change processes, the center for 

culture and media, and the center for learning.  

                                            
1 Freely translated from the meeting notes of the Organizational Committee 
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The realization of the plan went more quickly than expected, and in the spring of 

1997, 400 new students were recruited to the new programs. Then, Norrköping 

had 1 800 students and more than 150 faculty members. In 2002 the total 

numbers of students and employees were   5 000 and 500 respectively. Campus 

Norrköping had three engineering and three masters programs covering areas 

such as media technology, electronic design, and transportation and 

communication technology.  

The risk of conflicts of interest between the mother university and the new 

campus, and between the two cities, was minimized through careful planning by 

the people in the organizing committee. The education and research created in 

Norrköping was completely novel in character, and therefore did not impose any 

threat to the established institutions. Furthermore, there was a consensus that 

LiU could not have attracted such resources for the other campus in Linköping 

because of the restrictions imposed by the national government. There was a 

discussion early on about the name of the new campus, and it was considered 

important to both express its belonging to LiU while at the same time show that 

it was localized in Norrköping. This was managed through the two official 

names of LiU Norrköping and Campus Norrköping, which were perceived as 

putting Norrköping first but with an obvious link to LiU. The name Campus 

Norrköping, was the main factor that made the potential conflicts of interests 

disappear. 

The organizing committee became the Campus Council in 1997, and is formally 

an advisory committee to the chancellor. The council’s chairman and 18 

delegates assemble three times each semester. Seven of these delegates are 

external stakeholders of Campus Norrköping; cultural organizations, the 

business sector and public bodies. In addition, LiU faculties with a presence in 

Norrköping and three student representatives make up the council. The 

chancellor appoints the chairman, and in co-operation with the chairman 

appoints the external stakeholders. The mandate of the council was to facilitate 

the exchange of information, ideas, and experience among LiU, Campus 

Norrköping, and the stakeholders in Norrköping.  

When the eight-year mandate ended in 2005 the official name changed to: the 

Council for Development and Collaboration at LiU Norrköping. The council 

was to continue the work started at the fund raising campaign “Research & 

Future”, expand the presence of the Campus in Norrköping, be a university hub 

for the surrounding society, market the campus and be a platform for LiU 

Norrköping activities and projects in research and education. In the beginning of 

2009 the Campus Council indicated the need to the future work of the council 

needed some kind of continuation. The argument was that there was a need of a 

meeting place/a hub for the university and external partners. In the proposition, 

the council emphasized the ´systematic´ approach of the council; e.g. the 

organization of the marketing of Campus Norrköping in a collaborative way. 
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Moreover, the council will work for the research activities at LiU to continue to 

affect Norrköping; in the cultural sector, the business sector and the general 

society. Example of the activities the council will stimulate are the Norrköping 

Science Park, PEA, Acreo and the Visualization Center C. Kjell Norberg, the 

chairman of the municipality in the 1990s, was highly proactive in establishing 

the council and the campus, and facilitated for the expansion up until his sudden 

death in 2000. The municipality assisted for example in finding facilities for LiU 

and building student apartments. Kjell Norberg’s successor, Mattias Ottosson, 

has been working on the next step of the transformation, which is to further 

develop the benefits of the university presence for Norrköping. Central to this 

ambition has been the promotion of research into printed electronics and 

visualization. 

The participation of external actors in the steering committees of the educational 

programs has resulted in fruitful relationships between the university and 

industry and public bodies. The Norrköping site manager of Ericsson Telecom, 

Håkan Gustavsson, participated in the steering committee of the civil electronics 

design engineering program. When Ericsson Telecom closed down in the end of 

August 1997, Håkan Gustavsson was appointed managing director of a 

municipality-owned company “Development Norrköping” (Utveckling 

Norrköping AB). Through this platform, he promoted to private companies and 

governmental agencies the advantages of having students in Norrköping. 

Moreover, in the mid-90s the Science Park in Norrköping, ProNova (later called 

Norrköping Science Park), introduced activities to promote entrepreneurship and 

innovation, set up facilities in connection to the new campus in order to attract 

students to try new business ideas. 

The organizing committee asked external actors to create scholarships for the 

students at the campus instead of giving gifts at the campus inauguration. Nine 

organizations, ABB, Holmen Paper AB, Swedbank, the county council of 

Östergötland (Landstinget i Östergötland), the LFV Group (Luftfartsverket), 

Campus Norrköping Rotary Club, the municipality of Norrköping, the 

polytechnic association of Norrköping, ProNova’s R&D council, and TP Group 

each provided between 10 000 and 25 000 SEK for annual scholarships. Today, 

more then 1 million SEK has been distributed in different scholarships. In 

addition, as an illustration of the close relationships in Norrköping, the contact 

people of one for the scholarships, ProNova’s R&D council, all are associated 

with the organizing committee or the university.  

In 2005 the council divided the delegates into four core groups; each assigned 

with a specific task. One task was to sustain and develop “Research & Future”, 

the network of donors and receivers, and also pave the way for future fund 

raising campaigns. This work was allocated to Bo Sundberg at TP Group, a local 

real estate consultant, Göran Ekdahl at Föreningssparbanken (a local bank), 

Kalle Bäck at ISAK, an institute at LiU, and Angelica Fjellsén a student 
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representative. This group was highly active and successful. To promote 

students at LiU-Norrköping as resources for the local development became the 

responsibility of Mattias Ottosson, chairman of the board of the municipality of 

Norrköping, Anne-Li Lindgren from the institute TEMA, and Staffan 

Emanuelsson a student representative. The marketing of Norrköping Campus, 

was staffed by Thomas Allard at Luftfartsverket (a former national agency for 

traffic control), Peter Värbrand from the institute ITN, and Sara Råsberg a 

student representative. Lastly, the group for social innovations in research and 

education at LiU Norrköping consisted of the heads of department.  

2.1 Establishing world-class research within campus Norrköping 

One of the important factors behind the fast establishment of the new campus 

was the benefit of the structural capital of the established university. As the 

chairman of Norrköping municipality expressed:  

“What Norrköping did differently was to work together with the established LiU 

instead of building up a college from scratch. To be part of an established university is 

a great advantage in times of lower application rates and gave Norrköping the 

advantage of having a research university.” 

    (Mattias Ottosson, chairman of Norrköping Municipality) 

One important aspects of the expansion of higher education was the opportunity 

to establish world-class research in new research fields. The stakeholders of the 

campus thought this to be the most important activity. But the national 

government’s research package was not delivered. Both the university and the 

municipality stated that the Campus Norrköping would not be sustainable if the 

educational programs were not backed up by research in the specific fields. In 

February 1997, a seminar on the importance of research at Campus Norrköping 

was held for representatives of the Ministry of Education. After the seminar the 

ambition of LiU and the Campus Council was to have ten to 15 professorships 

situated in Norrköping within four years. Three research areas were planned at 

the Centre for Technology and Science; consumer electronics, visualization and 

infrainformatics. These areas were specifically chosen in order to strengthen the 

competitiveness of the Norrköping region, and external actors were integrated in 

the process already in the planning phase.  

The local Lars Erik Lundberg’s Foundation financed a professorship in media 

technology “digital picture and media technology” located at Campus 

Norrköping from 1998 until 2008. It was the local industrialist Lars Erik 

Lundberg, whose son had participated in the original working committee for the 

Campus, who proposed the idea to support the new campus by means of a 

substantial research donation. The donation has amounted to 14.4 million SEK 

over the ten-year period, and has resulted in licentiate theses and doctoral theses 

in relation to the professorship. The research has furthermore led to high quality 

innovative education in programs of graphical design, virtual reality, and 
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scientific visualization among others. In 2008, LiU continued to finance the 

professorship. In addition, Ericsson Telecom AB financed a professorship in 

communication electronics despite the closure of most of their activities in 

Norrköping. In November 1998, Campus Norrköping received the first research 

grant from LiU. The university headquarters granted 10 million SEK annually to 

research situated in the new departments of Norrköping. 

In 2000, it was apparent that the promised research grants from the national 

government would not be honoured. Some representatives from bank offices in 

Norrköping proposed to create a fund through the participation of the local 

stakeholders. Consequently, the municipality together with industry and the 

chancellor of the university initiated a fundraising scheme aiming at acquire 40 

million SEK from private, academic, and public bodies in the region. The first 

few years were dedicated to so called “friendraising”; i.e. relationships building 

activities in order for the future donors to understand what the university is 

doing and how this might benefit the local community. Christer Knuthammar 

was asked to facilitate this process, and a committee was created with the 

chairman of the university, Hans Anderling, as the chairman of the committee. 

In 2002, through the help of a specialized consultant, money was raised. The 

resources were used to hire a project manager for fund raising at Campus 

Norrköping. This initial capital injection was received from local banks and the 

private companies in Norrköping. 

In the fall of 2003 the fundraising was initiated and aimed at the by Swedish 

standards staggering amount of 40 million SEK. In May 2005, LiU Fundraising 

presented at the “grand final” a sum of 60 million SEK committed to the 

employment of researchers at Campus Norrköping. The money was received 

from the municipality (10 million SEK), the university (10 million SEK), local 

banks and industry, and private local donors. Local real estate owners were 

contributing in a high extent. A Swedish municipality normally does not sponsor 

research and it is hard to motivate such initiatives in a budget, but the creation of 

the Norrköping Regional Development Foundation (see below) made it possible 

for the municipality to contribute. One example of the effects of “Research & 

Future” is the neighbouring municipality, Katrineholm, together with industry 

has established a research center for high-tech construction. 

“Without contributions from the biggest stakeholders, the municipality and university, 

it would have been hard to get a so called bandwagon effect.” 

  (Christer Knuthammar, chairman of the Campus Council) 

The fundraising campaign was a way for the local people of Norrköping to get 

information about the university and establish relationships with it. A local 

successful entrepreneur, Mr Sundberg, got involved in the Campus Council 

early on through his work renovating the buildings at the Campus. Prior to his 

engagement he was very skeptical to the academic world but realized soon the 

benefit of having both education and research in Norrköping. Therefore he has 
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been as a local ambassador for the new Campus and the fundraising campaign. 

For the university it has been a beneficial to have local people as ambassadors 

for Campus Norrköping.  

“The involvement of external people, who already have great credibility in the region, 

has been of utmost importance for the integration of LiU in Norrköping.” 

   (Christer Knuthammar, chairman of the Campus Council) 

Around 1997, the microelectronic research institute IMC (later called Acreo) in 

Linköping needed bigger facilities. LiU financed a new microelectronic 

laboratory at Campus Norrköping in the same building as the Science and 

Technology Department (ITN), which also worked in the field of 

microelectronics. The new laboratory was ready by July 1999. The municipality 

of Norrköping supported the Acreo researchers as much as possible, because of 

the economic potential of the research. The representatives of the municipality 

have seen their research, Printed Electronics (PE), as a natural next step within 

the paper industry, which in turn is of importance for the competitiveness of the 

region. The paper industry has been an important industry for many generations 

in Norrköping, and therefore there is a high general understanding of the needs 

of that industry. In November 2005 it was announced that the Karl Erik Önnesjö 

foundation (Karl Erik Önnesjöstiftelsen) had donated 15 million SEK for a chair 

in PE. This results in 1 million SEK per year for 15 years. 

”It is about printing electronic information on paper, an industry for the future that 

we believe in” 

    (Göran Lundin, chairman of Karl Erik Önnesjöstiftelsen) 

Governmental rules limit what the public sector might do to assist business 

activities. Therefore, the funding of cutting-edge technology research has been 

one way for the municipality to increase the competitiveness of the region. The 

chairman of the municipality promotes knowledge, communication, and 

spirit/life in order for the city to develop. The aim is that clusters of research and 

business will develop around the technology knowledge. This will make the 

structure of industry more differentiated and in the end, make Norrköping less 

vulnerable. Therefore, is the municipality also sponsoring Norrköping Science 

Park (NOSP), and representatives from LiU and industry participate in the 

foundation governing NOSP. NOSP engages in entrepreneurial activities and is 

a complement to the research university. These initiatives and activities are 

perceived as bringing results in a long-term perspective.  

The instant results of the Campus Norrköping are the influence of the students in 

Norrköping and that the educational level of the city has increased. There has 

also been evidence of a greater diversity in the industrial structure of 

Norrköping, but it is difficult to know. In Linköping it took more than 20 years 

before the research university actually affected the industrial structure. In 

Norrköping, the chairman of the municipality hopes that that time period might 
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decrease due to the close cooperation with an already existing university. The 

municipality has also set aside money for research positions within the 

administration. Up until 2009, four PhD students had been admitted of whom 

three have completed their theses in organizational studies and municipality 

related issues. In addition, a research agreement between LiU and Norrköping 

municipality stated that the two bodies were allowed to ask for research or to 

conduct research of each other three times during a period of three years. Each 

organization put in 50 000 SEK in connection to the agreement in order to give 

incentives for research. 

Magnus Berggren testifies that the municipality has been critical both to the 

establishment of PE in Norrköping and to its development throughout three 

different phases. 

"The municipality has been a key actor in engaging in the vision of PE. They have been 

involved in granting our research projects, they have assisted us in finding the correct 

facilities for our research and been a reliable partner in upcoming opportunities. E.g. 

when the three Nobel price laureates visited Norrköping the municipality gave them a 

treat."  

      (Magnus Berggren, professor at LiU Norrköping) 

Today in 2009, there are more than 30 full-time professors working in 

Norrköping in 2009.  

2.2 Norrköping Regional Development Foundation (NRDF) 

The NRDF was established when the municipality of Norrköping sold their 

energy company to Sydkraft AB (later E.ON), during the years of financial 

crisis in the late 1990s. Sydkraft committed 50 million SEK over a five-year-

period to the newly established foundation. The goal of the foundation was to 

increase knowledge exchange and cooperation between the university and 

industry, in order to create a basis for innovative products, as well as an 

increased level of technology, and productivity in the regional companies. The 

chairman of the municipality, Kjell Norberg, was heavily involved in the 

negotiations with Sydkraft. This fund acts as a seed financier for research-based 

ideas emanating from the new university campus.  

The municipality has had the majority of seats in the foundation from the 

beginning and therefore influenced which projects will be financed. In 2003, the 

chairman of the municipality, Mattias Ottosson, chaired the NRDF and the 

managing director of the municipality, Björn Johansson, and Jörgen Rundgren 

and Barbro Mattsson were on the board. Sydkraft had one representative, 

Lennart Fredenberg. A scientific committee, consisting mainly of professors 

from Linköping and Norrköping, advises the board of the foundation about who 

should receive grants based on scientific merits. Today in 2009, the director of 

industry for Norrköping municipality chairs the scientific committee, and the 
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committee consists of three professors who head the different faculties at LiU, 

the director of NOSP, and a professor working for E.ON. After the scientific 

committee has approved an application, the applicants meet the board of the 

foundation. The reason for this meeting is to explain a new science project face 

to face. The applicants who receive grants have to write a report about the 

results and also meet the board to tell them about the results.  

In 2001, the NRDF financed the project for the promotion of Organic 

Electronics – COIN (Center for Organic Informatics). This center was 

established on a temporary basis at Acreo. COIN would serve as an organization 

for information dispersion, support technology transfer and coordinate 

international and national research in organic electronics. The municipality used 

the NRDF in 2004 to support the fundraising campaign “Research & Future”. A 

NRDF contribution of 10 million SEK was essential for the successful project 

due to the credibility it gave the fundraising scheme. The scheme resulted in a 

total of 80 million SEK for research at the Campus Norrköping. In 2004, the 

NRDF also financed the EC-Paper Project. The EC-Paper Project was a joint 

research project by Acreo and LiU to develop the printing process of electronic 

displays. It originated from the PAELLA project. The companies AGFA-

Gevaert, Sericol, Nilpeter and Panipol were involved from the start and 

contributed in kind. The 2007 annual report of Norrköping municipality states 

that NRDF has 21.4 million SEK left. NOSP applied to VINNOVA and NRDF 

for a funding for the extension and expansion of PEA. NRDF granted the 

application of 3 million SEK on the basis that VINNOVA would include PEA in 

their regional growth initiative. 
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3 Before the beginning of PEA 

The Nobel laureates in chemistry 2000 - Heeger, MacDiarmid and Shirakawa - 

discovered electrical conductivity of polyacetylene i.e. plastic materials, in the 

1970s. The implication of this discovery is that electronics can be produced on 

plastic or paper material with traditional printing processes. From these 

scientific findings, new technology and new applications have emerged, which 

will decrease the cost of electronics components and systems. At LiU, organic 

electronics originates in two different departments at the technological faculty: 

the Department of Surface Physics and Chemistry and the Department of 

Applied Physics. The departments often carry out combined research. LiU also 

has a long tradition in the field of science of materials, e.g. leading researchers 

in the field such as Ingemar Lundström, William Salaneck, and Olle Inganäs. 

All of them are also engaged in organic electronics in different ways. Therefore 

the presence of organic electronics and PE at LiU is not random. 

Magnus Berggren started working at the start-up of Thin Film Electronics AB in 

the mid 1990s and headed the company in 1997-98. The aim of the company 

was to create cheaper digital memory. One technology that was being discussed 

at the company was organic electronics. In 1998, Magnus Berggren began 

working for IMC (later named Acreo) and shared his vision of organic 

electronics and electronics printed on paper. Then, he and his colleague Mårten 

Armgarth visited different companies in order to incorporate them into a 

research project named PAELLA (Paper Electronics at LiU and the Research 

Institute Acreo). The electronics industry was not interested in participating, but 

instead of giving up on the new field of research, Acreo changed strategy and 

prioritized the paper industry. This change came about due to the director of 

Acreo was influenced by a management professor, who argued that incumbent 

industries are not among the first to adopt disruptive technology. The first 

project in Organic Electronics in Sweden, PAELLA, was a joint project financed 

by VINNOVA, and the private multinational companies AGFA-Gevaert, M-

Real, ITAB, SCA, StoraEnso and Tetra Pak. The first demonstrators of PE were 

produced in Norrköping during the project. Much later in 2007, one part of the 

research, dry phase patterning, had a spin-off that become a technology 

company (Webshape AB). Another research sub-field, electronic identification, 

contributed to applications based on PE. However, the only commercial 

application as of today has not been commercialized in Sweden but instead in 

Germany by a researcher based there. 

Magnus Berggren moved to ITN in 2002. Later, he was awarded a newly 

established professorship in organic electronics at Campus Norrköping. This 

chair was later financed by Önnesjöstiftelsen. The features of the research at 

ITN are strongly affected by the commercial and applied setting of Acreo, which 

is oriented towards the needs of the industry. 
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The proposal for COIN was accepted by NRDF in 2000. The idea was to 

establish a project within Acreo, which would assist Acreo with marketing, 

sales, networking and coordination of PE. It was at the inauguration of COIN in 

December 2000, that the three Nobel laureates in chemistry visited Norrköping. 

The activities related to the COIN project included among others a national 

conference, and approximately 50 company visits for Acreo. Several new 

projects were initiated as a direct result of this marketing and sales campaign; 

such as with European toy manufacturers, American cash machine 

manufacturers, print technology manufacturers, and one of Europe’s largest 

electronic manufacturing companies. COIN also coordinated research 

applications and won two major grants. The first application, which was 

awarded by The Swedish Council for Science (Vetenskapsrådet), amounted to 

3.8 million SEK. The money was used to set up the first printing machine for 

electronic paper. The second application was granted to both ITN and Acreo for 

research within the COIN project, and amounted to 11 million SEK. This 

research project was named COE. 

”Acreo and ITN always cooperate in research projects. The knowledge flows freely 

between these organizations and they are situated in the same building in the same 

corridor and share labs. Many PhDs start working at Acreo after they have completed 

their PhD at ITN. The commercial institute Acreo and the academic department ITN 

have the same connotation of the term PE. The common ground is the cooperation 

agreement between ITN and Acreo.” 

     (Hans Hentzell, managing director of Acreo) 

Another project called EC Paper, started in 2004 and received three million SEK 

over two years from the NRDF, VINNOVA, and Sparbankstiftelsen Alfa (the 

foundation of a local bank). The directors of Acreo realized that the EC-display 

had to be part of a bigger system of PE components in order to meet demand, 

and not as a stand-alone-solution. These insights were created through the 

company Aulbrig that performed rigorous market tests. The functions that 

needed to be taken into consideration for a system would be push button, timer 

function, shutter, power source, and logics. In the EC paper program, they 

identified potential products. By March 2005 it was evident that the shutter 

function was not good enough for the applications of PE, but the evaluation of 

the push-button, timer function and power source, proved positive. A limited 

company, Aulbrig, was established in 2005 based on an initiative of Acreo in 

order to handle formal agreements and take up discussion with end-users who 

want a commercial partner in their prototype projects. In October 2005 Aulbrig 

was still lacking finances due to investors questioning the maturity of Acreo’s 

technology. The time to market was too long for interested financiers. Acreo 

continued to work on decreasing the time to market by focusing on synergies of 

effects among the various organic electronic projects. Later, parts of the 

experiences gained from Aulbrig were used in the later PE-project. 
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3.1 Acreo – commercialization of research 

Acreo has a background at LiU and has its origins from the former 

TeknikCentrum and the Industrial Microelectronic Center (IMC) environment of 

the late 1980s and early 1990s. In fact, two research groups (from LiU and the 

Royal Institute of Technology, KTH) merged and founded IMC 1993. In 1999, 

IMC, located at Mjärdevi Science Park in Linköping and Electrum in Kista, 

merged with the Institute for Optical Research and became a national research 

institute in microelectronics named Acreo. In 1997, IMC was expanding and 

needed a larger laboratory so the managing director of IMC, Hans Hentzell, 

asked LiU for new facilities. Acreo in collaboration with the chairman of the 

municipality of Norrköping, the chancellor of LiU, Anders Flodström, managed 

to secure resources for a costly move from Mjärdevi to new premises in 

Norrköping. This decision was in alignment with the plans for expanding 

Campus Norrköping.  

The new facilities were in the same building as ITN, and the laboratory was 

build in order to benefit both organizations. The National Agency for Enterprise 

and Technology Development (NUTEK), the municipality, a regional 

governmental development foundation, and the Ministry of Industry granted 

approximately 60 million SEK for new investments in equipment and for the 

transfer of the equipment from Linköping to Norrköping. Furthermore, the 

university invested an even greater amount in creating the new facilities 

including the laboratory. The operation in Linköping then moved to to premises 

at Campus Norrköping in 1999.   

Acreo is today one of the Swedish research institutes, and has been constructed 

as a limited company. Acreo is owned by Swedish ICT, which is owned by the 

holding company of the Swedish government (RISE) and by two industry 

confederations. Over the years, the Acreo organization has grown and the 

headcount for PE researchers in 2008 in Norrköping is almost 20 people. Acreo 

is both a research organization, in close co-operation with universities, and a 

company in close co-operation with industry (see figure 1). Therefore, Acreo 

has a deeper understanding of the market trends and needs in the 

microelectronic industry than most university research groups. Over the years, 

Acreo has found different ways of transferring and exploiting the technology 

being developed at the organization, such as by involvement in governmental 

R&D projects, creating projects with several industrial customers (i.e. EU-

projects and projects where a number of partners share the total cost), assigned 

development project from industry and government, a production incubator 

where Acreo sells process services, and for industrial customers there is also the 

possibility to join networks of competence. Large, medium, and small sized 

industrial companies partner up with Acreo and all this amounts to revenues of 

approximately 100 million SEK yearly. The reason for the partnerships is that 

the companies are searching for new ideas and potential products. Smaller 
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companies, on the other hand, often ask Acreo about new technology for new 

products and improvements of their current products.  

Figure 1: Description of the main capabilities of Acreo 

 

 
     (Acreo, 2009) 

The scientists at ITN do not have the capacity to handle the patenting process by 

themselves. An intellectual property right (IPR) agreement between ITN and 

Acreo was signed in 2002 that stipulates that Acreo is responsible for patents 

and the licensing of PE. After negotiations ITN and Acreo decided that all 

participants in PE projects should sign an agreement, which says that the 

researchers have to inform Acreo of any potential intellectual property. The 

purpose and the result of the agreement is that the atmosphere is open and the 

discussion has become less secretive at Acreo and ITN. This openness promotes 

creativity and idea generation. The scientists also share any potential profits 

from their inventions and are able to participate in spin-off firms based on the 

technology. Acreo AB owns 100% of the PE patent portfolio. The IPR 

agreement stipulates the amount of return on royalties. Every researcher may 

start a company based on PE technology, but then need to come to an agreement 

with Acreo about the kind of license and what it will include. The Acreo 

Norrköping branch deals with promotion of the PE IPR to established industry 

and negotiates with start-up firms. Leif Ljungqvist, who has been involved in a 

spin-off company from Acreo’s predecessor in the 90s, is in charge of the 

relationship building with potential users of PE. In the project discussion, 

license discussion, and spin-off discussions, the most important is to match the 

different demands for the technology and work to push the technology and at the 

same time not inhibit future ideas of PE applications, according to Acreo. 

The IPR strategy of Acreo is to patent everything that seems of importance to 

PE, in order to increase the potential for commercialization. This broad strategy 

is thought to help secure all applications and technology within PE, and in the 

end this strategy would make the technology more attractive to work with for 

external actors through a decreased risk of patent infringements. It is a patent 

group within Acreo that decides what to patent. The group is working closely 

with a Swedish patent company, AWA-patent. Acreo and LiU have been 
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developing this strategy and its implementation since around 2002. Because of 

the low entry barriers for PE technology, it is easy to copy the production 

process and the chemistry is relatively simple and cheap and thus the method 

dealing with the intellectual property right is of utmost importance for the 

protection of the technology, according to Acreo. Acreo has patented both the 

general production processes and the specific applications.  

Acreo and ITN jointly co-operate with established companies in R&D projects. 

This makes IPR protection a complex matter because of the vested interest of 

the stakeholders. Therefore Acreo and ITN try to establish a thorough IPR 

protection position both in order to commercialize their results and for the 

benefit of the stakeholders. In the case of start-up companies, researchers are 

often part of the venture and obtain licenses in application areas. These licenses 

might be as small as a market segment of a potential product. One drawback in 

the IPR strategy is that individual researchers might have problems in receiving 

exclusive rights for all markets of an application of their research. Acreo has had 

one or two cases there the researchers are not satisfied with this procedure, 

because venture capitalists want patents not licenses. 

In Acreo’s experience, start-up firms perform better when the researcher is still 

involved in the development of technology in the company and when someone 

from industry participates in the company. Consequently, Acreo tries to involve 

both researchers and external people in their entrepreneurial teams. Acreo also 

has a process for licensing to industry without the participation of the researcher 

of the patent. The costs of the IPR portfolio are 4-5 million SEK per year for 

Acreo. Established companies such as Tetra Pak, StoraEnso, SCA have accepted 

this strategy, and assist Acreo when other companies infringe on a patent. Acreo 

finds that they are well prepared to defend the patents. A simple non-exclusive 

license should be given to anyone who wants one. This might be the future way 

of handling technology. This strategy is in a trial and error phase.  

Acreo will create revenues through selling the special ink and license the 

patented production processes. The commercialization strategy is also to 

allocate as many non-exclusive licenses as possible and to distribute the 

technology to as many external actors as possible. In this way the possibility of 

finding successful applications increases. Acreo will monitor the external 

stakeholders in order to understand how they use PE and what kinds of 

applications are being developed. PE from Acreo will become a technology 

platform for new products for both established and start-up companies. Display 

technology is the most mature technology application that Acreo could sell in 

2008. The Dry Phase Patterning technology has been spun out to a separate 

company, Reeltronics AB. There are many other potential technologies, such as 

batteries and transistors. But all these different types of printed technology have 

different levels of maturity. The research and development at Acreo is expensive 

and small firms do not have the resources; but at the same time the four 
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companies that Acreo was in discussions with for the display technology in 

2008 are all new start-ups. Acreo needs the affiliation to start-ups with stubborn 

entrepreneurs, who only want to work on one application. Start-ups as well as 

established companies are repeatedly showing interest in PE. By the end of 2008 

more than 20 companies had indicated to Acreo that, in one way or another, they 

would like to commercialize PE. Acreo will then license, exclusively or non-

exclusively, the technology according to certain criteria. These criteria are based 

on the market on which the technology will be used. 
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4 The birth of PEA 

In 2004 Jakob Lindvall, the newly appointed managing director of ProNova 

Science Park, realized there was no formal relationship between the science park 

and Acreo. Later the same year, Jakob Lindvall met Magnus Berggren and Leif 

Ljungqvist from ITN, respectively Acreo.  Both organizations were well 

underway with their research and exploitation of PE and were actively in pursuit 

of industry feedback. The researchers wanted to shortcut the feedback loop 

between market input and research development as they believed that this would 

shorten years of development time and faster find successful market applications 

based on organic electronics.  

At Acreo it was recognized that in order for new technologies to reach the 

market, many hurdles needed to be lowered. Therefore ITN, Acreo and the 

science park created a prototype factory that would decrease the obstacles for 

exploiting PE, both for start-ups and for established industry. ProNova 

Manufacturing, in 2008 renamed Printed Electronic Arena Manufacturing (PEA-

M), was created. It was an organization aiming to commence production of PE 

based on the needs in industry. Further, the industry would be able to test 

products based on PE without interfering with their own production. In this 

environment, material and equipment suppliers for the production of PE would 

be able to test new materials and new equipment. This “greenhouse for 

production” was planned to be the center point and the meeting place where 

LiU, Acreo, NOSP and the industry would produce prototypes, develop new 

production processes, and produce PE. Furthermore, the strategy of the regional 

actors was that if PE managed to attract international companies to the region 

then PEA-M would be crucial for the retention of these companies.  

At the same time as this co-operation and the idea of the establishment of PEA-

M was underway, there was an application call from VINNOVA. The 

“VINNVÄXT 2005 - Innovation systems in early phases” program from 

VINNOVA was a scheme aiming at developing regional innovations systems. 

As a model for managing regional growth VINNOVA used the triple helix 

model that underlines the importance of collaboration between the academy, 

industry and the public sector. If an applicant could show that they were making 

a sincere attempt to work in such collaborative way and if the region had a 

special technological asset, then he or she would have a good chance of 

receiving grants from the program. Another condition was that these initiatives 

were in an early phase and could be supervised in a three-stage-application 

procedure by the experts at VINNOVA. The program was set up as a 

competition between different regional initiatives. The winners of the first stage 

were rewarded 100 000 SEK for the further development of their growth 

strategies. The applications were also judged on the merits of growth potential, 
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the preconditions for exploiting research based knowledge, and the level of 

renewal compared with established regional industrial structure. 

Acreo together with NOSP and ITN sent in the application. The aim was to 

exploit the research conducted in Norrköping by Acreo and ITN, to stimulate 

companies that could gain new business opportunities based on the new 

technology, and to develop the infrastructure for commercialization and 

production. To reach these goals, the Norrköping conglomerate applied for 

marketing and network resources for an umbrella-organization named PEA. The 

end of 2005, the PEA initiative was awarded the first grant. Ten out of 86 

applications succeeded and got their first development contribution. The motive 

for PEA was: 

“The (PEA) initiative is judged to have great growth potential and good opportunities 

of becoming an international competitive innovation system. Furthermore it has a high 

level of renewal especially because the technology creates added value to traditional 

products. LiU and Acreo have strong R&D capabilities. To that some dedicated 

companies in the region and many potential customers and application companies in 

Sweden.” 

          (www.vinnova.se, 2009) 

Acreo, NOSP, and municipality representatives had to attend workshops at 

VINNOVA after the first stage of the application procedure. The workshops 

gave information on the workings of the triple helix model. NOSP gained from 

these workshops because they got introduced to new management tools in 

regional development. The idea of the management tools (the triple helix model) 

confirmed the collaborative path of Norrköping and helped the regional 

representatives of NOSP to focus on three cluster initiatives. One of the three 

cluster initiatives was PE. Following the workshops, Acreo and NOSP put 

together an application for the next stage of VINNVÄXT. The management 

tools provided a foundation for the second application, in that it provided them 

with a more specific vocabulary and showed them how to deliver an application 

corresponding with the ideas of VINNOVA.  

The municipality was also involved in the application but took a less active role. 

The application was received by VINNOVA in March 2006 and the verdict 

came in the summer of 2006. PEA was awarded 2 million SEK for a period of 

two years. The project had to be equally financed by other sources, but this 

could be delivered in kind. NRDF, Acreo, and LiU co-financed PEA. 

Representatives of Acreo, NOSP, the municipalities of Norrköping and 

Katrineholm and the regional industry formed the board of PEA. At end of May 

2008, the final stage of VINNVÄXT was announced and four regional 

initiatives won the prestigious prize. PEA was awarded four million SEK per 

year for the next eight years. PEA applied for one million SEK from NRDF in 

July 2008 over three years in order to assure of the continuity of market 

development and concurrent research in the region. This application was meant 
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to be a base for further financing and provide the regional industry the support 

and information for increased product development based on PE.  

4.1 Strategic and organizational issues of PEA 

The vision of PEA is to create sustainable long-term economic growth in the 

Norrköping region through the commercialization and exploitation of the new 

technology area PE. The goals are to create more jobs to the region, either 

through start-up companies or within established companies. The long-term 

aims of PEA for the year 2016 are that the Norrköping region will be a world-

leading cluster for electronics printed on paper, will have a world-leading 

position in PE research, that PEA will have contributed to create successful 

spin-offs, the business development of established companies and of foreign 

direct investments in the region. Other targets are that PEA-M will be used, that 

PEA will be the region’s center point for industrial networks, and that the 

competitiveness for Swedish paper and packaging industry will have strengthen 

due to PE.  

“PEA shall: a) effectively support the exploitation of the new technology, b) gather and 

diffuse information about new PE technology to companies in the Norrköping region, 

and c) engage established industry and entrepreneurs to use the technology in 

competitive new offerings.”  

         (PEA Strategy Document, 2008) 

The activities planned for the coming three year period (2008 - 2011) are 

revealed in the application as; to enable PEA to assist regional companies for the 

development of the PE technology and applications; PEA will serve as the 

branch of NOSP for maintaining and developing the services for technology 

transfer and knowledge within PE; through PEA NOSP will be able to assist 

regional companies in capturing benefits from the global development of PE; 

and PEA will continue to develop relationships with national actors such as, 

Invest in Sweden Agency, The Packaging Arena, NUTEK, VINNOVA and 

VINNOVAs triple helix research, and with international networks.  

The main actors can be divided into the academy, the public bodies, and 

industry (see figure 2). The circle to the left is the initiator, monitors and part-

financiers, but also brings in the latest academic knowledge of regional 

development processes. The circle above is where the economic benefits for the 

region will materialize. It is where the start-up firms based on PE technology 

will profit maximize and create jobs for the region and where established 

companies will increase their competitiveness or business development based on 

PE. The circle in the middle is partly a support organization for start-ups and 

partly the umbrella organization responsible for the continued development of 

the PE strategy and therefore a meetingplace for the actors. Lastly, the area to 

the right is where the knowledge base of PE is extended and the applications are 

developed. This is also based partly on the rationale of the science community 
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and the research groups are being able to direct resources to Norrköping based 

solely on the skills of the scientist and not the potential applications. The figure 

illustrates the interrelationship these bodies have in the regional development 

process. 

Figure 2: The organizational structure of the regional activities 

 

           (Acreo, 2009) 

The constellation, in figure 2 above, is supported by the defined roles of the 

different actors within the circles, (see table 1). The steering group consists of 

10 representatives from the local municipalities of Norrköping, and 

Katrineholm, LiU, Acreo and the companies from the region; Cloetta Fazer and 

Billerud. This is based on the idea of the triple helix model as a key driver for 

regional development. The PEA steering group meets 4-6 times per year and is 

responsible for strategic, operational and financial issues. The execution of the 

steering group’s strategies is the responsibility of the Working committee and 

so-called process leader. 
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Table 1: The actors and their activities of the umbrella organization PEA 

Activity Actor 

Coordi-

nation: 

PEA – Vision, Strategy, Networking, Marketing, Meetingplaces, Service 

 Public actors Academy  Industry 

 Municipalities, Östsam, 

NOSP, LEAD 

Innovatio

nsbron  

LiU Acreo  PEA-M Established industry 

and start-ups 

VC 

Research:   Material, 

components 

Systems, 

production 

methods 

 Material, 

equipment, product- 

and market 

demands 

 

Create: Business idea contest, idea 

seminars, entrepreneurial 

activities 

 Ideas, 

entre-

preneurs 

Ideas, 

entrepreneur, 

technology 

dissemination 

Ideas, 

entre-

preneurs 

Ideas, 

entrepreneurs, 

product- and market 

demands 

 

Start: Start Up, incubator, ENP, 

Soft landing, Venture Cup 

Seed 

capital 

 Technology 

transfer, start-

ups 

Prototype 

resources 

Technology 

implementation 

 

Develop: Test, management, human 

capital development 

 Basic 

techno-

logical 

problems 

Development 

projects 

Test, pilot 

production 

Applications Comp-

any 

Grow: Coordinate capital    Production 

resources 

Sales, market Capital 

                  (PEA, 2009) 
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Working committees consisting of people from the different stakeholders assist 

the process leader. The processes that have been addressed are the following; a) 

leadership and marketing (NOSP), b) research and development (LiU head), c) 

products (Acreo), d) support for commercialization (NOSP). Product managers 

will take part in product panels whose task is to create product ideas and 

prototypes for specific markets. In autumn 2008 the PEA working committee 

was restructured into a production committee in order to adapt to the current 

situation and will oversee the development of PEA manufacturing. A bottleneck 

has been identified in the production of customized components and systems in 

PE. Therefore the PEA organization will reemphasize the production facilities 

and increase the production capabilities. The strategies reflect the idea of the 

steering committee and the cluster coach. 

"I believe in working with the existing companies and making them more competitive; 

rather than setting up new industries."  

       (Ragnar Fridman, cluster coach PEA) 

PEA works with design and science and technology departments within LiU in 

order to achieve a broader market impact. This could lead to PE changing 

direction from a technology push to a market pull commercialization, according 

to the cluster coach. Formally, PEA is an independent project within NOSP. 

Through the strategy “House of Brands” PEA will act as an instigator and 

coordinator, but the actors will do the operational work. PEA consists of a 

steering committee, a team of process leaders, working groups and a network of 

stakeholders. Following the strategy “House of Brands”, the different actors 

within the system will implement the vision and the strategic ideas composing 

the vision, but each actor will remain independent, and act fronting their own 

brand name. It is thought that this will generate the effect of making PE well 

known instead of promoting PEA. It is thought that this will increase synergetic 

effects between different organizations and decrease internal political struggles. 

Acreo was instrumental in establishing relationships with the packaging 

industry. A dialogue arose in the meeting between representatives of established 

industry and researchers.  The researchers received industry input about how the 

existing packaging technology worked and the new possibilities the technology 

created inspired the industry representatives. The strategy of PEA has evolved 

from 2006 to 2008. There are the same overarching goals, but the activities are 

getting more detailed. The PEA communication platform is a way to bridge the 

commercialization gaps through increasing awareness of PE in the region.  

The main financier, VINNOVA, demands that the recipients of VINNVÄXT 

engage co-financiers. This demand will generate collaboration between the 

different organizations. PEA receives co-financing from NRDF, Östsam, Acreo 

and LiU both in cash and in kind. Yet another condition from VINNOVA is that 

regional growth is generated within a so-called “functional” region. A functional 

region is a geographically coherent area, a local region in a country, so several 
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PE hubs in a country are not considered to be a functional region. Acreo 

considers this definition to be an obstacle in the commercialization process of 

PE in Sweden. It is an obstacle for two reasons; firstly the potential customers 

and users are everywhere in the world, and secondly, if one sees Sweden as a 

functional region, PEA will have a stronger and more complete research base to 

market. Furthermore, the PE research of ITN and Acreo is better known abroad 

than in Sweden, and Acreo have found more interest and commercial 

possibilities in continental Europe, Japan and the US. Acreo wanted PEA to be a 

core for all the Swedish PE hubs, but the cluster program VINNVÄXT could 

only award money to organizations with a regional scope. PEA is allowed to use 

the national network of PE knowledge but PEA is only permitted to promote 

regional growth in the Norrköping region. 
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5 Activities and results of PEA 2006 - 2008 

The umbrella organization PEA works through a strategy named “House of 

Brands” where the stakeholders conduct the operational activities. PEA is a 

meeting place for coordinating the activities and for information diffusion. It is 

the stakeholders in table 1 that have different tasks connected to with both their 

own internal aims and the goals related to the strategy of PEA. 

The public bodies have supported PE through research grants and information 

diffusion. On a national level the Invest in Sweden Agency (ISA) uses PE as a 

specific high profile area within their international promotion of “Packaging 

Sweden” – a Swedish international industrial promotion scheme for the 

packaging industry. On a regional level, Östsam and East Sweden Development, 

two local industrial promotion organizations, have positioned PE as one of the 

profile areas of the extended Norrköping region. The NBRD and VINNOVA are 

both financing PEA and the research in PE. In 2006 Acreo and LiU started 

Centerprise a research center for PE which was financed by VINNOVA, Acreo, 

and LiU and supported by PEA. During 2006 and 2008 the center has created a 

road map for the development of the PE technology, opened up new research 

areas such as bio electronics, published in academic journals, created an IPR 

strategy for PE, produced patentable technology, applied for patents, increased 

the number of PhD students in the field of PE, took on visiting researchers and 

participated in and arranged international conferences.  

A major task for PEA is to interest the regional industry in PE. PEA has 

established three networks in relation to the assets of the industries of 

Norrköping. The Erfapack network is based on the companies involved in the 

regional packaging industry. The Erfadisplay network involves the regional 

printing industry, and Erfabygg is based on the building elements industry. The 

goal of the first two is to integrate new technology in new products for the 

regional companies that will increase the competitiveness of the firms. Erfabygg 

has a slightly different perspective and aims to find specific applications for PE 

for example in logistics services within the building element industry. The 

industry networks meet on a regular basis to receive information about the 

development of PE and to discuss how PE will fit into their respective 

industries. Through separate PE prizes at the yearly business plan competition, 

PEA has encouraged entrepreneurs, students and PhD students to write business 

plans centred on the PE technology. 

The cluster coach organizes the PEA activities and many external stakeholders 

participate. The activities carried out between 2006-2008 emphasized the 

marketing aspects of PE and the formation of meeting places. One marketing 

instrument is the PEA monthly newsletter that informs readers about 

international events in PE and regional activities within PEA. It is mainly paying 

stakeholders of PEA that receive the newsletter. When the cluster coach visits a 
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conference in the UK for example, the newsletter will be partly based on what 

the PEA manager finds at the conference. This is one way that information is 

spread to the regional stakeholders in PEA.  

PEA builds relationships with other hubs in Sweden; e.g. the cluster “The 

Packaging Arena” in Karlstad that is in discussions with PEA about print 

production. In Norrköping there are many packaging manufacturers but not any 

users of those packages. In PEA’s networks of firms there is one end-user of 

packages, Cloetta, a candy and chocolate manufacturer. Faraday Packaging 

Network in the UK is a partner to PEA and they have a lot of end-users, but 

Faraday packaging is focusing on the future trends of packaging and not only 

PE. PEA organizes meetings for the users and manufacturers in order to produce 

new ideas based on PE technology. The Packaging Arena in Karlstad has 

developed similar practices and the two clusters work together. Other 

networking activities are the yearly gatherings of the Swedish research groups 

related to PE. 

PEA-M is a hub for LiU, Acreo, NOSP and industry to industrialize PE, because 

of its resources and the competence it has established. The resources are printing 

equipment, office space and facilities for network events. The printing 

equipment is advanced process such as reel-to-reel, product development, 

prototype making and small series. The organizations involved in the 

manufacturing include industry, start-ups and support organizations. The 

ambition is that PEA-M will attract companies and researchers to the region and 

lower the costs and increase the speed for start-up companies to produce small 

series. Organizationally, PEA-M is a part of Acreo due to the interrelated 

activities of the two organizations. There have been several hurdles to overcome 

when establishing the production facilities. One hurdle was the production of 

small series of prototypes in the advanced reel-to-reel printing equipment. The 

speed of the equipment is too fast and therefore there is a lot of waste material 

when experimenting on small series. This has been corrected through a more 

simple printing machine as a complement to the reel-to-reel. 

Cluster meetings over lunch are organized once to twice per months for the 

people responsible for the production of PE to share information. The lunches 

are attended by the researchers from LiU, Acreo representatives both from 

production and marketing, and people from NOSP and PEA. PEA held PE 

seminars with 85 participating researchers, users and stakeholders from industry 

and society in November 2007. There was an international keynote speaker and 

PEA held another seminar in May 2008. Participants included local companies 

and researchers.  

PEA is represented at a numerous conferences around the world every year by 

researchers and marketing people from Acreo and ITN. These activities promote 

the PE knowledge hub in the region of Norrköping. PEA participates in research 

conferences and bilateral research meetings. On the international level, PEA is 
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involved in an EU project and the international conference of Organic 

Electronics Association (OE-A) was held in Norrköping 6 – 7 May 2008. 

Table 2: Industry relations of PEA 2006-2008 

 Industry SME 

Paying customers at Acreo 

and LiU 

9 5 

Companies engaged in Acreo 

technology assessment 

35  

Companies contributing in 

kind with Acreo and LiU 

10 6 

Start-ups  5 

Regional companies involved 

in the Erfa networks 

50  

Regional companies 

subcontractors to R&D 

projects and spin-offs 

10  

          (PEA, 2008) 

PEA is also developing international relationships and intelligence surveillance 

through different types of networks: OE-A a German based PE network with 

100 member organizations, Faraday Packaging Network a branding expert 

organization in the UK, CENAMPS (Center of Excellence for Nanotechnology 

Micro and Photonic Systems) a co-operation of production development in the 

UK, IDTechEx an organization for PE market analyses and information in the 

UK, Welsh Center for Printing and Coating (WCPC) a PE marketing firm in 

Wales, the EU network IRC, a company network for export and import of new 

technologies in the EU, PRODI a ”Network of Excellence” centered on PE in 

the EU, and PolyNet, a PE production cooperation in the EU.  

5.1 Initiative within established firms - some examples 

Large companies interested in the new technology that is under development 

approach Acreo with different proposals. For PEA, it is easier to work with 

established companies for several reasons; such companies know what they are 

doing, have financial clout, and they have indicated a willingness to develop the 

product or service. PEA assists their members with information about state-of-

the art technology and market appraisals, what components will be available and 

structure information. StoraEnso, a multinational pulp and paper company, is 

launching a controlled delaminating material (CDM), electronically 

delaminating glue that Acreo has assisted in creating. The technology may be 

used to glue together the primary packaging units for transport and, when put on 

the shelves of grocery stores, can be detached at the click of a button to form 

individual packages. 
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Together with Acreo and LiU, a large multinational security company with 

regional presence is, developing a tag to certify the authenticity of a product. 

The tag will be integrated into a mass production product and be launched on 

the market within two years. The production line is to be installed in the region. 

A Japanese company together with Acreo is developing commercial posters to 

be used in the retail and transport sectors. The display is “matrix addressed” and 

messages can therefore be changed within seconds. The company has one part-

time employee at PEA Manufacturing. Furthermore, through the research 

project Brains and Bricks in Katrineholm, the technology researchers have 

created a sensor based on organic materials and PE. The construction company 

PEAB has financed this research. The sensor will be possible to integrate into 

new houses and quickly find out if the houses are suffering from damp. It will 

be possible to read these sensors through wireless technology. 

5.2 Start-up initiatives – some examples   

Entrepreneurs with business ideas based on a technological core of PE need to 

get access to the technology through Acreo. Acreo manages all the IPR in this 

field as mentioned previously. The list of businesses below covers those that 

have been mentioned in applications to financiers of PEA and Acreo.  

Reeltronics/WebShape base their activities on an environmentally friendly 

process of board foil to antennas, heaters and printed circuit boards; products 

that are otherwise produced in an environmentally damaging slow etching 

process. The technology was developed by Acreo and is a reel-to-reel process 

that can run at speeds up to 150 meters per minute. The company’s business idea 

is to first achieve a positive cash flow and then create their own products further 

up the value chain where better margins exist. 

PaperDisplay is a newly formed business area within Acreo aimed at 

commercializing paper displays. The business area was created after Acreo had 

received several requests to provide technology to customers who need a low-

cost display in their products, often called smart tags. Discussions are currently 

underway with 28 regional, national and international companies that want to 

license the production technology or buy the finished displays. Local production 

will be at the printers in PEA’s networks and PEA Manufacturing. 

Inorel, is a company being created to develop intelligent labels which monitor 

conditions of transport, such as temperature, during transport and indicate any 

wrong treatment. The business idea won the prize in Venture Cup East 07/08. 

Soleve, a company being created to develop and commercialize low-cost solar 

cells for large areas based on organic materials. 
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5.3 Two illustrating cases 

5.3.1 Billerud – a large business case 

Billerud outsources all their research to different university research groups. 

Billerud has most contact with KTH in Stockholm. Billerud has no internal 

research but conducts a lot of development processes. These development 

processes always involve a customer with a special need, i.e. the R&D of 

Billerud is always market pull driven. Billerud joined the PEA network to get 

access to other packaging paper companies. The cost was low and these 

networks are not well established within the Norrköping region despite the 

number of companies in this industry. PE might be of interest in the future; but 

this is not why Billerud joined. The international organization OEA that briefs 

the network members of the development of organic electronics around the 

world offers a great way to increase business intelligence for Billerud cheaply. 

“Billerud is a large packaging paper company. The company’s business concept is to 

offer demanding customers packaging material and solutions that promote and protect 

their products - packaging that is attractive, strong and made of renewable material. 

Development in the packaging market support Billerud's products and the company's 

ability to create new business offers. Positive trends include increased environment 

awareness, improved cost conditions in the conversion process and agreement that 

paper packaging provides a more luxurios feeling compared to many other materials. 

2,300 employees in 10 countries and a turnover of SEK 8 billion.”  

           (www.billerud.se, 2008) 

Whether or not PE will be of interest to Billerud depends on what applications 

will be derived from the research and technology development. If the 

applications are useful to Billerud, then they will be interested. 

5.3.2 Neoplex – a small business case 

The founder of Neoplex; a start-up based on PE, says that his idea started out as 

a need identified by an incumbent on the Swedish gambling market. The 

incumbent and its retail partners had seen an increasing share of gambling 

revenues migrating from the physical world to online gambling. The 

representatives for retail stores were concerned about the decreasing market for 

a product that they not only made considerable profits on but that also attracted 

customers to the store. Today the incumbent sells around 180 million of these 

lottery tickets per year in Sweden The entrepreneur worked as a business 

development consultant at the gambling company and started to search for a 

new technology that might bring customers back to the stores. His research led 

him to the field of PE and Acreo in Norrköping was identified as one of the 

leaders in the field. He therefore initiated some meetings with Acreo in order to 

discuss the possibility of using their technology for new gambling / lottery 

products. 
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Acreo was excited about the idea, and together they created a small pilot project. 

The evaluation in August 2005 was very positive. A two-day pilot study in 

Norrköping indicated that their displays worked. At that point in time, the 

founder of Neoplex started to search for pre-seed financing. The local office of 

the national governmental development foundation, Technology Bridge 

Linköping, suggested Iteksa. Iteksa Ventures, an early stage investment firm 

owned by Technology Bridge, SAAB, and Industrifonden, mentioned that 

Rendera might be interested. Rendera, a small early stage fund govern by the 

Technology Bridge Linköping, decided to back the idea and the entrepreneur 

with 700 000 SEK, and further financing came from Almi and the Technology 

Bridge who provided 150 000 SEK each. By Christmas 2005 an investment of 1 

million SEK had been put into Neoplex. 

Then the founder went on paternity leave for three months and Acreo worked on 

the prototype. There were a lot of different problems. Just before summer 2006 

the prototype was working and Neoplex demonstrated the prototype to the 

incumbent and an almost functional prototype to Iteksa. Neoplex had a deal with 

the gambling incumbent that stated that the start-up would receive expert advice 

and information about the market from the incumbent in exchange for the 

exclusive rights to sell the lottery tickets in Sweden. 

The County Administrative Board of Östergötland called Neoplex and asked if 

they wanted to borrow 400 000 SEK. The Board had received this advice from 

The Innovation Bridge and Almi. Neoplex issued new shares at that time; Iteksa 

invested 700 000 and Rendera 300 000. This enabled Neoplex to further its 

technological development. 

"I think Acreo and PE is very dependent on external entrepreneurs, companies and 

other actors putting demands on them, otherwise they will conduct research without any 

particular commercial direction and goal." 

         (Mattias Rydberg, founder of Neoplex) 

The entrepreneur informed Acreo how he wanted the technology to perform. In 

order to do so he had to develop a thorough understanding of the inner workings 

of the PE technology. He also acquired a deeper understanding of the gap 

between the commercial culture of businesses and the research culture of 

universities. Acreo was perceived as a very professional organization but in 

technology development discussions there were some misunderstandings due to 

different expectations. In an attempt to describe these differences the 

entrepreneur said that he thought the problem lay in how different cultures 

prioritized in a development process. Furthermore, he said that in the business 

community the term customer is defined and it is the end product that counts. In 

the research community it is the discoveries, articles and how to satisfy the 

research financiers that matters. 
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Neoplex received 1.4 million SEK for technological verification in 2007. At that 

point in time the technology was due for production in a small series for an 

estimated cost of 8 million SEK. After Iteksa dissolved later that year, Rendera 

took over their position as lead-investor and wanted to invest a further 3 million 

SEK. In February 2008 Neoplex received an order from the incumbent in the 

betting industry to buy the first batches of prototypes. StoraEnso Venturing 

indicated their interest to invest, but an organization within StoraEnso needed to 

sponsor, which created some inner tensions, and StoraEnso therefore pulled out. 

Thus Neoplex is in a catch-22 situation as it has the first order but not enough 

development resources.  

There is a patent pending in the US that aims to protect the application of PE on 

a lottery ticket. Neoplex may use all of Acreo's IPR in the gambling market. 

Acreo will get 5 % of the company after the 8 million SEK injections. Acreo 

had a potential stake in the company and it would be of great marketing interest 

for PE in general if Neoplex succeeded. Despite this there was no extra money 

for prototyping. 
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