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Preface 
 

This report contains the main findings of the third benchmarking exercise that was carried out 

in 2007-2008 as part of the WORK-IN-NET project.  

WORK-IN-NET stands for ‘Labour and Innovation: Work-Oriented Innovations – a Key to 

Better Employment, Cohesion and Competitiveness in a Knowledge-Intensive Society’ and is a 

five-year project (2004-2009) supported within the Sixth Research Framework Programme of 

the European Commission. WORK-IN-NET brings stakeholders and experts on work-

oriented research in Europe together. The overall aim of the WORK-IN-NET is to set up 

sustainable communication and cooperation channels in Europe between the still fragmented 

national and regional research activities in the area of work-related innovation issues. To cope 

with the lasting innovation, productivity and employment challenges in European countries, 

the focus of WORK-IN-NET lies on three key themes:  

•  qualitative human resource development, 

•  corporate social responsibilities and cultures, and 

•  regional development alliances. 

Promoting work-oriented innovations as a part of the broader innovation system is vital for 

achieving the goal set by the Lisbon European Council – to become the most competitive and 

dynamic knowledge-based economy in the world by 2010, capable of sustainable economic 

growth with more and better jobs and with greater social cohesion.  

 

The present study was carried out under the coordination of the Finnish partners of WORK-

IN-NET and investigates national innovation systems with special focus on work-oriented 

innovations in four countries: Germany, Norway, Sweden and Finland. Particularly the R&D 

units working in the field of work-oriented innovations were in the centre of interest of this 

study.  The report was written by Elise Ramstad in cooperation with Tuomo Alasoini from the 

Finnish Workplace Development Programme (TYKES) at the Finnish Funding Agency for 

Technology and Innovation – Tekes. Special contributions and comments to the report were 

made by the experts in connection with country wise case studies.  

 

Claudio Zettel  

Coordinator WORK-IN-NET 
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1 Introduction 
 
Owing to rapid technological developments, increased global competition, and shorter product life 

cycles, workplace are confronted with strong pressures to develop their organization and to 

innovate. At the moment, many workplaces rely on their own knowledge and struggle with the 

development activities by themselves internally. Rather seldom they use external expertise as a part 

of their innovation activities. Particularly the universities and government research institutes are the 

least widely used sources of innovation activities according to The European Community 

Innovation Survey (OECD, 2005). However, the earlier organizational and management literature 

(e.g. Schön, 1998; Schienstock, 1997), and also the innovation and knowledge management 

literature (Lundvall, 1992; 2005; Nelson, 1993; Etzkowitz & Leydesdorff, 1998) suggests that the 

use of external research and development units (R&D units) could help the workplaces in several 

ways such as in problem-solving, knowledge creation, organizational development and learning 

through interactive and reflexive learning processes. 

 

Today, many researchers and governmental policy makers argue that the innovation infrastructure 

of a country is becoming increasingly important in the increased global competition (e.g. Kuhlman, 

2006; Schienstock & Hämäläinen, 2003; Miettinen, 1999). The innovation infrastructure refers here 

to both public and private research and development units (R&D units), which have the potential to 

help workplaces innovate. The public sources may include e.g. universities, government research 

institutes, polytechnics, and other educational and training institutes, while the private sources refer 

to knowledge intensive consultancies, such as management consultancies and other types of 

research and development organizations. The roles, activities and methods used by the R&D units 

may vary in the different phases of the innovation process.  

 

In order to ensure and reach the needs of workplaces there is a need for a well-functioning 

innovation infrastructure policy in European countries. The country-wise assessments have shown 

that the Far East countries are closing the R&D gap they have to Europe, regarding both volume 

and quality. The Green Paper of European Research Area (European Commission, 2007) started a 

broad institutional and public debate on what should be done to create a unified and attractive 

European research area, which would fulfil the needs and expectations of the scientific community, 

workplaces and citizens. According to the Green Paper, most European R&D institutions lack 

critical mass and have difficulties in meeting expectations and the quality with the resources 

available to them in the more demanding environment where e.g. competition for funding and talent 
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is intensifying both within Europe and with other countries outside Europe. In order to create a 

world-class innovation infrastructure, it was suggested that there is a need to develop and enhance 

the human resource potential of European research and development, increase professionalism, 

create rich networks across diverse R&D units, better link research activities to the needs of 

industry and society in the entire EU and overcome the fragmentation of research activities across 

Europe. Also sufficient public funding directed towards these challenges has pivotal significance to 

the creation of competitive innovation infrastructure in Europe. 

 

This study is restricted to the R&D infrastructure of work-oriented innovations. It is suggested here 

that in order to gain better performance outcomes of innovation activities and policy in a country 

there is a need to develop, in addition to workplaces also the R&D infrastructure of work-oriented 

innovations and collaboration between R&D units and workplaces. The earlier innovation studies 

have shown that there are several reasons for the limited collaboration between R&D units and 

workplaces. The study by Nieminen & Kaukonen (2001) showed that about 45 per cent of 

enterprises in Finland were not aware of cooperation possibilities, 36 per cent did not have 

resources to use these services and 30 per cent had difficulties to get into contact with public R&D 

units. One of the main tasks of this report is therefore to increase awareness of diverse expert 

organizations, improve collaboration between workplaces and R&D units and to promote 

collaboration between R&D units across European countries. 
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2 Purpose, method and the background of the study  
 
This report focuses on the innovation infrastructures and R&D performers in the field of work-

oriented innovations in selected European countries, in this case Finland, Germany, Norway and 

Sweden. It is carried out as a part of the benchmarking exercise of the WORK-IN-NET project. The 

WORK-IN-NET project is supported within the ERA-NET programme of the European 

Commission’s Sixth Framework Programme for Research and Technological Development. The 

project aims at promoting exchange of information, cooperation and mutual learning between 

programmes and organizations financing R&D on work-oriented innovation in various countries of 

Europe (for more details, see www.workinnet.org). In administrative terms, this paper constitutes 

the deliverable of work package 8, task 8.2 of the WORK-IN-NET project. This paper contains a 

description of the process and the framework used in the benchmarking exercise and summarizes its 

main findings. 

 
In our earlier benchmarking tasks the focus was on a programme level, while only little attention 

was paid to the R&D infrastructure. However, as a part of task 3.2 “Benchmarking of R&D 

programmes” (Alasoini et al., 2005) based on Naschold’s framework, we gathered some 

information about the national R&D infrastructures on programme level. We concentrated on two 

aspects, 1) the role of researcher education and training in the activities of the participating 

programmes and institutes as a means to strengthen the national (or regional) pool of experts in 

R&D on work-oriented innovations, and 2) the diversity of the pool of expertise that is used in 

project activities. In this new task, we will deepen our knowledge on workplace R&D units, with 

more precise questions addressed directly to the workplace R&D units in selected countries. 

 
As described in the WORK-IN-NET project plan, the aim of this task is to make an analysis on the 

infrastructure of work-oriented innovations in different partner countries, with a special focus on 

research and development (R&D) units. Our benchmarking analysis in this study is on two levels:  

1) infrastructure of the R&D units of work-oriented innovations and  

2) performers of work-oriented innovations. 

 

Firstly, a review and analysis on innovation infrastructure literature in partner countries is being 

made. The innovation infrastructure is analysed on four different levels: government, ministry, 

programme and performer levels. The analysis aims to describe and locate the R&D units of work-

oriented innovation in the broader innovation system context for each country separately. The 

linkage of R&D units to general innovation system is important in understanding the environment 
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and the philosophy behind the directing and supporting mechanisms of work-oriented innovations 

in a country. For example the public funding system affects to the sectors and areas developed in a 

country. The analysis is presented in the Chapter 2.  

 

The second research task is to benchmark the resources of R&D units with a help of a questionnaire 

directed to the main R&D units. For this purpose a framework for knowledge measurement of R&D 

units is being used (Ramstad, 2008). In Chapter 3 the knowledge measurement framework and the 

major outcomes of the inquiry will be presented. The data gathering process was the most 

challenging in this task, while there does not exist comprehensive registers on R&D units of work-

oriented innovation in Europe. Finding the actors in the innovation system was the key objective for 

the research. We got registers of the main R&D units from four different countries – Finland, 

Germany, Norway and Sweden – which where chosen to the task. The R&D units represented most 

often public or semi-public R&D units. Their role is important, as more than 35 per cent of all 

research is undertaken by universities and public research organizations in Europe. They are the 

primary source of both basic research and research on issues of public interest, as well as an 

important provider of applied research that helps underpin business research and innovation. 

 

In addition of the above mentioned two research methods (i.e. literature analyses of innovation 

systems and questionnaire to R&D units), we organized a one-day workshop in Berlin 30.03.2007, 

as a part of the German conference “Potential for Innovation in a Modern Working Environment” 

by the Federal Ministry of Education and Research (BMBF). In the morning the participants of       

WORK-IN-NET gathered to the “Forum 9: Learning from Europe – Innovation knows neither 

borders nor boundaries”. The forum was open also to other participants in the conference. The aim 

of the forum was to approach work-oriented innovations on both innovation system level and R&D 

infrastructure level. The Forum included contributers from four European countries. Finnish 

researcher and consultant Mari Hjelt from Gaia Consulting had a presentation on “Benchmarking of 

innovation systems in Europe”, researcher Thomas Tydén from Sweden (Dalarna Research 

Institutes) focused on “R&D units of working life in Sweden”, project coordinator Elise Ramstad 

told about the “Finnish R&D units as a part of workplace innovation system” (Ramstad, 2007) and 

director Ewald Heinen from Germany (itb Karlsruhe) focused on “Internationalization of services” 

(Heinen et al., 2007). The day continued with a joint discussion and group-work on the following 

areas: 1) the R&D units in different participating countries and 2) the strengths and challenges (e.g. 

personnel resources, knowledge base) of the national R&D infrastructure of work-oriented 
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innovations. Representatives of all R&D programmes of the WORK-IN-NET took part in the 

discussion.  

 

The last Chapter 5 contains conclusions and proposals for further action both nationally and on the 

EU level. As a part of this benchmarking task also a prototype of “database” of R&D units is 

created presented at the end of the study in order to validate the results and to increase awareness of 

R&D units in the different countries.  
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3. Innovation systems from the work-oriented R&D infrastructure point of view 
 
At present there exist several interesting studies on innovation policy and the innovation 

infrastructure (e.g. Frinking et al., 2002; Kotilainen, 2005; Arnold & Kuhlman, 2001). However, 

what is characteristic of the earlier studies is that they rather often have a narrow view on 

innovation. The focus has been mainly on technological innovations and the structures of science 

and technology policy, such as technology-oriented programmes and innovation performers of 

technology. Instead the earlier studies have not been keen on the structures and actors related to 

work-oriented innovations. Though, an increasing amount of studies (e.g. Freeman & Louça, 2001 

Sanidas, 2005; Ramstad, 2005) have shown that organizational or work-oriented innovations are 

important sources of productivity growth and well-being in a country. Reforms in the organizational 

processes, boundaries and practices, such as self-managing teams, flatter hierarchies, diversifying 

personnel skills and trust-based management systems can contribute to competitiveness and to the 

faster exploitation of new technology.  

 

In order to fulfil the missing link, in our analyses we focus on innovation infrastructure particularly 

from the work-oriented innovation point of view. In this chapter, we will approach the R&D 

infrastructure from system perspective, while first studying the conditions and the bodies that direct 

and perform innovation policy in a country. The chapter presents shortly the R&D infrastructure of 

work-oriented innovations from the innovation policy point of view in selected countries. In 

general, work-oriented innovations cover typically only a small part of the broader innovation 

policy area in a country. 

 

National R&D infrastructures are typically directed by science and innovation policy. Science 

policy, mostly regarding basic research, is the most beneficial, while it applies to education that 

benefits the whole society by providing a well-educated workforce and promoting knowledge 

creation. Innovation policy concentrates on application of science and supporting instruments for 

industry as well as the public sector. These policy sectors often works independently. However, 

today many researchers and policy makers argue that more collaboration is needed in order to 

enhance innovation in a country as a whole, e.g. education of individuals, and research and 

development of both technology and organization. There is a discussion of broader innovation 

policy including both horizontal and vertical collaboration. As a result, broader understanding of 

innovation is bringing about institutional changes in many countries at the moment. Organizations 

are being re-organized and merged. This is also the case in all the studied countries in this study. 
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In figures 1-4 the main actors in the national innovation systems of German, Norway, Sweden and 

Finland concerning work-oriented innovations are presented. Each country has differently 

functioning innovation systems, and this way they are specific and not directly comparable. In the 

following sub-chapters the innovation systems of each country will be discussed separately. 

 

Figure 1. German innovation system. 
 
 

 
 
Figure 2. Norwegian innovation system. 
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Figure 3. Swedish innovation system. 
 
 
 
 

 
Figure 4. Finnish innovation system. 
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3.1 Germany 
 

The German innovation system is complex, because of its size, its federal and state government 

structure and the history of its development. There is a clear division between the funding of 

government, intermediary institutions and the performance of research and development. Innovation 

is emphasized at a high political level (OECD, 2003; Kotilainen, 2005). It is typical that the 

government makes the decisions over the thematic areas for programmes and the allocation of the 

funding, while the agencies handle the operative part.  

 

The German Science Council (Wissenschaftsrat) is the most important scientific advisory body in 

German. It is co-funded by the Federal Government and the governments of the 16 Länder. Its 

function is to draw up recommendations on the development of higher education institutions 

(universities, universities of applied sciences and non-university research institutions), their 

structure and performance, development and financing, and general questions relating to the system 

of higher education. In January 2008, a new forum Gemeinsame Wissenschaftskonferenz (GWK) 

(www.gwk-bonn.de) was established in order to emphasize joint science and research coordination 

between the federal and state government. The GWK aims to coordinate research policy and 

planning, and where responsibilities and arrangements are agreed. 

 

Germany’s total R&D investment of its GDP I 2005 was about 2.5 per cent, which is a somewhat 

higher figure than the OECD average (2.3 %). Compared to the other studied countries here, 

Sweden (3.9 %) and Finland (3.5 %) spent more money on R&D, while Norway ranked lower (1.8 

%) (OECD, 2007). German invested on R&D much higher in the 1970s and 1980, but the level of 

funding shrank significantly in the beginning of the 1990s. However, today in Germany we see a 

rise in this investment. 

 

At the Federal level funding of R&D is granted by two ministries: the Ministry for Education and 

Research (BMBF) and the Ministry for Economy and Technology (BMWI). The BMBF is 

responsible for almost two thirds of the federal R&D budget. Research projects of the both 

ministries are managed and coordinated by the Projektträger, a form of management organization 

(Project Management). The role of the intermediaries is to distribute funding, monitor the projects, 

disseminate information and foster connections between research and customers. The Projektträger 

of Deutsches Zentrum für Luft- und Raumfahrt DLR manages work-oriented R&D programme, 

called the Research and Development Programme “Working – Learning – Developing Skills: 
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Potential for innovation in a modern working environment” of the Federal Ministry of Education 

and Research. In 2006 the programme financed 304 work-oriented projects with altogether 25 

million Euros. Most of the projects were run by research institutes and universities, while the 

combined projects included also consultancies and development agencies (Deutches Zentrum für 

Luft- und Raumfahrt und Raumfahrt e.V. Projektträger im DLR, 2007). In this sense the 

Projektträger resembles the status of Tekes/Tykes in Finland and Vinnova in Sweden.  

 

The funding system at the provincial (Länder) level is similar to federal funding and thematic areas, 

however the administration is lighter and the support system can vary in different provinces. The 

Federal Republic of Germany is made up of 16 federal states, i.e. Länder. In different regions there 

may exists own activities for work-oriented innovations. In the case of North Rhein-Westphalia 

(NRW), the G.I.B. (Gesellschaft für innovative Beschäftigungsförderung mbH) has a programme 

called Work-Oriented Modernization Programme that finances the development of workplaces 

through collaboration between expert organizations and industries. In the Pre-operating studies the 

role of universities and research institutes is important, whereas in the joint projects and 

“Potenzialberatung” consulting companies, as transfers of new knowledge, are the main group of 

experts. The G.I.B. is governed by the Land NRW, which in turn is directed by the Federal Ministry 

of Labour, Health and Social Affairs (Ministerium für Arbeit, Gesundheit und Soziales). 

 

The German R&D infrastructure is institutionally complex, being one of the largest in the OECD. 

In Germany R&D units have traditionally been divided into institutes of higher education, 

governmental institutes, research institutes, laboratories of the Confederation of Industrial Research 

Association and national research centres. Responsibilities of the R&D infrastructure are shared 

between federal and state governments. 

 

There are approximately 350 institutes of higher education, of these 92 universities and almost 160 

state-funded and state-recognized universities of applied science (Fachhochschulen) 

(www.bmbf.de). The number of universities and post-secondary institutions changed dramatically 

during the late 1990s as educational reforms in eastern Germany were implemented. The difference 

between universities and Fachhochschulen is that the Fachhochschulen cannot educate doctoral 

students and their R&D activities are limited and applied by nature.  

 

The governmental public institutes include the so called Bundes- and Ländesforschungsanstalten 

which carry out research for the government and provinces. The four biggest research networks are 
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the Max Planck Society (basic and interdisciplinary research, 77 institutes), the Fraunhofer Society 

(long-term applied research and intermediary activities, 58 institutes), Helmholtz Association 

comprising 15 national research centres (long-term, large-scale and high cost research activities) 

and the Leibniz Association with 80 non-university institutes. Together with several other research 

institutes these employ altogether about 70,000 full-time researchers. In addition, the laboratories of 

the Confederation of Industrial Research Association (AiF) employ a research staff of 128,000 that 

carry out product-oriented industrial research particularly on behalf of the SMEs.  

 

Concerning the performers of work-oriented innovation there does not exist nation-wide studies of 

the amount of R&D units that are active in the field. At the moment, some information exists on the 

websites of individual R&D units and also from the R&D programmes that finance work-oriented 

innovations.  

 
 
3.2 Norway  
 
R&D investments on innovation are relatively low in Norway compared to the other studied 

countries. It has been argued that the high incomes from the oil industry have overshadowed the 

importance of research and the creation of a knowledge-based society (Kotilainen, 2005; Thoresen 

& Paus, 2004). However, in recent years more attention has been paid to the development and 

coordination of innovation policy also in Norway. There is a goal that Norwegian R&D investments 

should exceed the level of the other Nordic countries by 2010.  

 

There is no single forum with an innovation policy responsibility in Norway, but the responsibility 

for innovation as well as R&D matters is divided between several ministries. At the governmental 

level two boards focus on the coordination of innovation and R&D policy issues. These are the 

Government’s Innovation Board and the Government’s Research Board. The Ministry of Trade and 

Industry is responsible for comprehensive innovation policy, while the Ministry of Education and 

Research is responsible for coordinating sectoral R&D policies, e.g. organizational research and 

development. Research programmes are funded directly from the ministries or through 

governmental funding institutes like Research Council of Norway, Innovation Norway and the state 

owned enterprise SIVA, the Industrial Development Corporation of Norway.  

 

Public funding of research and innovation efforts of work-oriented innovations in Norway has 

relied to a large extent on programmes set up by the Research Council of Norway 
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(www.forskningsradet.no). The Research Council of Norway is a national strategic research agency 

with a responsibility for promoting and funding basic and applied research in all fields, and advising 

the Norwegian government on questions of research policy. There are three main divisions in the 

Research Council. The Division of Science is responsible for basic research, Strategic Priorities 

assists ministries in policy issues and the Innovation Division promotes value creation. The 

Research Council is technology and science-oriented, but there exists also programmes for 

workplace development (Value Creation 2010). The duration of national programmes of the council 

are ten-year initiatives with a mid-term evaluation in between each five years (5+5). The 

programmes have also usually regional aspects. Value Creation 2010 is a research-supported 

development programme and at the same time an educational PhD programme of researchers in the 

field of workplace development. In the programme there are about 45 researchers from regional and 

national R&D units (universities, research institutes and university colleges), which support 

enterprise development in the 11 regional modules covering the whole country. The consultants do 

not have a direct role in the projects funded by the VC2010. 

 

The Research Council works closely with the Innovation Norway. The main functions of Innovation 

Norge are regional development through funding of companies, running networks, encouraging 

investments and counselling inventors. Innovation Norge has 40 offices in 34 countries and 20 

regional offices in Norway, employing altogether 700 people. The core group of clients consists 

mainly of Norwegian companies, particularly SMEs. 

 

The main R&D performers in Norway are the universities, university colleges, state colleges, 

research institutes and corporate R&D units. Norway has only seven universities (Oslo, Stavanger, 

Bergen, Trondheim, Tromsø, Agder and the Norwegian University of Life Sciences in Ås), six 

specialized institutions at university level, 24 public university colleges (vitenskapelige høgskoler) 

and two private university colleges (Ministry of Education and Research, 2008). The higher 

education sector carries out approximately one fourth of Norway’s total R&D activities. The R&D 

efforts are financed through basic funding from the state, grants from the Research Council and 

contracts with private and public workplaces. 

 

The Norwegian science and educational system has recently undergone several changes. During the 

nineties, a “Network Norway”, linking all universities, university colleges and state colleges was 

established. The aim was to improve the quality of education and research through better utilization 

of resources, and by establishing a network of national centres of competence. The changes in 
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university law (2004) created opportunities for universities to establish independent companies for 

performing commissioned research or for buying into existing companies. This possibility has been 

used only during the last few years. It has given a possibility to universities to expand their external 

research funding.  

 

In addition, there are approximately 70 institutes devoted to research and development. The biggest 

research institutes in the field of innovation are the SINTEF Teknology and Society, NIFU STEP, 

FAFO, Agderforskning, Rogalandforskning and IRIS International Research Institute of Stavanger. 

Research institutes have traditionally played a strong role in the Norwegian research system 

concerning the performance of applied research for private and public purposes. Collaboration 

between institutes and universities is extensive, while the largest research institutes have a long 

history of close and formal collaboration with universities.  

 

Norway is currently underway to improve the knowledge platform for innovation policy. There is a 

challenge to prioritize research fields and establish a better system for the dissemination and 

exchange of knowledge (Thoresen & Paus, 2004). A special priority has been given to research that 

offers a basis for growth and development in industrial and business sectors. Concerning work-

oriented innovation, a special research priority has been given to research on management, 

organization, information technology, health, and environment.  

 

3.3 Sweden 
 
Since 2001 several changes in the innovation system in Sweden have occurred, while new 

organizations have been built with new tasks, and at the same time a large number of research 

councils and institutes have been dissolved and closed down. This can be seen both on the 

governmental, programme and performance level. 

 

At the governmental level the National Research Committee consisting of researchers and industrial 

representatives gives advise to government concerning research policy. In 2000 the Ministry of 

Education and Research was chosen to chair the Research Committee which has the responsibility 

for the coordination of the research policy of the government including science and technology 

innovation policy. In addition, the Ministry of Education and Research is responsible for the school 

system, education and research. 
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The Ministry of Enterprise, Energy and Communications is responsible for R&D issues relating to 

technology, employment, workplace, labour market and regional policy. The Ministry coordinates 

three authorities for research and development: the Swedish Agency for Economic and Regional 

Growth NUTEK, the Swedish Agency for Innovation System Vinnova and the Swedish Institute for 

Growth Policy Studies ITPS. NUTEK is responsible for questions related to the creation of new 

enterprises, economic development of companies and regional development. NUTEK has around 

260 employees in 11 offices around the country. NUTEK cooperates closely with the ALMI Group, 

whose objective is to create growth and renewal of the trade and business by financing in 

combination with business development. ALMI operating in 21 regional offices offers management 

programmes, business-development consultation and advice to the companies. Both Vinnova and 

ITPS were established in 2001. Vinnova funds needs-driven R&D to support innovation systems 

and sustainable development and growth. This is done in close partnership between three groups of 

players: industry, academia and political/public sector. Vinnova has around 190 employees. 

Concerning the R&D infrastructure, one of Vinnova’s tasks is to develop the role of research 

institutes in the Swedish innovation system by inviting institutes to participate in the programmes 

and by funding R&D. Vinnova consists of six competence area divisions; one of them is the 

Working Life Department. All the programmes financed by the department are implemented by 

public R&D units, such as universities and research institutes in close cooperation with industry or 

public organizations. The objective of ITPS is to develop and disseminate knowledge concerned for 

future oriented economic growth. 

 

In addition, since 2001 there are three new research councils in Sweden. The largest of them is the 

Swedish Research Council (Vetenskapsrådet) that supports basic research in general and provides 

analyses of research policy. The other two research councils have been set up for the purpose of 

creating new knowledge in specific areas. The Swedish Research Council for Working Life and 

Social Sciences (FAS) supports basic research and needs-driven research related to work 

organization, social care, health care, labour market and welfare. The FAS is a government agency 

under the Ministry of Health and Social Affairs. The FAS gives grants to research projects as well 

as scholarships for post-doc studies abroad. Almost all projects by FAS take place at university 

departments or university-connected institutes. The third council, the Swedish Research Council for 

Environment, Spatial Planning and Agricultural Sciences, is related to several ministries and has its 

focus on research for sustainable development within its area of responsibility. 
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The university sector is the main actor of research and development, as the sector of research 

institutes is small in Sweden in an international comparison. In Sweden, there are altogether 39 

institutions of higher education, of which 14 are state universities and 25 university colleges 

(högskolor) (The Swedish National Agency for Higher Education, 2007). Only universities are 

allowed to offer postgraduate education. However, also some university colleges are entitled to 

conduct research in a particular discipline, and have the right to offer postgraduate 

programmes in these fields. Both universities and university colleges are publicly funded. At the 

moment discussion is going on whether the number of universities is too high in such a small 

country like Sweden. Most universities and university colleges are in financial difficulties due to 

reduced funding per student, reduced base funding for R&D and increased costs. 

 
The Swedish National Agency for Higher Education is a central agency responsible for matters 

relating to institutions of higher education. The higher education institutions in Sweden have 

three main tasks: teaching, research and interaction with the society. The latter, the so-called 

“third mission” was added to their basic tasks as early as in 1997 including knowledge transfer. 

This means that workplaces cooperate with universities or university colleges based on industrial 

needs and also for the needs of the labour market.  

 

Alongside the public universities and colleges, there are a small number of privately run higher 

educational institutions that receive government grant funds. These include the Stockholm School 

of Economics, Chalmers University of Technology and the University College of Jönköping. The 

clear majority of their funding comes directly from the government through the Ministry of 

Education and Research. Additional R&D funding is secured by project funding from research 

councils, public agencies and the EU as well as from the workplaces.  

 

Of the governmental research institutes the National Institute for Working Life was for a long time 

the main actor in the field of workplace research and development. It was, however, closed down in 

the summer of 2007. The government saw that work life R&D should be implemented in 

universities. Many of the activities of the institute were split up and transferred to the universities 

and other institutes. Nevertheless, no extra money was directed to the work life research in 

universities. 

 

Outside the upper secondary school system there are folk high schools (Folkhögskola) which 

provide state-supported adult education. Post-secondary studies include advanced vocational 
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training (Kvalifiserad yrkesutbilding) which is intended to meet the labour market’s needs with the 

skills required for modern production of goods and services. About one third of the course periods 

takes place at the workplace.  

 

3.4 Finland 
 

Like in Sweden a special committee advises the government in science and innovation policy in 

Finland. The chairman of the committee is the Prime Minister himself, so the committee has a high 

political status. The Science and Technology Policy Council of Finland, also chaired by the Prime 

Minister, advises the Council of State and the ministries in strategic matters concerning research, 

technology and their use, dissemination and evaluation. 

 

As in other countries, also in Finland there have been big reforms in the innovation system during 

the last years. In the beginning of 2008 the Ministry of Labour, the Ministry of Trade and Industry 

and the Regional Development Unit in the Ministry of the Interior were merged into a new Ministry 

of Employment and the Economy. The new ministry has a broad task, while it is responsible for 

Finland’s entrepreneurial and innovative activities and environment, for the functioning of labour 

markets and employees’ employability and for regional development.  

 
As part of this reform the Finnish Workplace Development Programme (Tykes) was transferred 

from the Ministry of Labour to the Finnish Funding Agency for Technology and Innovation Tekes 

that is the main governmental financing and expert organisation for research and technological 

development in Finland. This way Tekes will broaden its scope from funding of pure technology 

development and innovation towards more broad-based innovation including also work-oriented 

innovations. The Tykes programme will continue as a one of the Tekes programmes until the end of 

year 2009. After that it is suggested that workplace development would continue as an integrated 

part of Tekes activities. The budget of Tekes comes from the Finnish state budget via the new 

Ministry of Employment and the Economy. 

 

In the Finnish Workplace Development Programme strengthening the national infrastructure of 

R&D on work-oriented innovations has been one of the main objectives since 1996. Half of the 

development projects in the Tykes programme are implemented by private consultancies, in about 

one third by higher education institutes (universities, polytechnics) and about one fifth by other 

research and educational institutes. The role of consultants is particularly important in the 
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workplace development projects, while the more long-term and research-oriented learning networks 

and method development projects are generally coordinated by universities, state research institutes 

and polytechnics.  

 

Performers of innovation activities in Finland represent diverse organizations. It has been counted 

that in 2002, the number of the R&D workforce of the national innovation system in Finland totals 

over 55,000 persons of which 70 per cent are researchers (Haukka, 2005). More that half of the 

researchers worked in business enterprises, one third in higher education institutes and ten percent 

in the government sector (e.g. governmental research institutes). In addition, there are about 22,000 

students taking part in innovation activities through postgraduate courses.  

 

The Finnish higher education system comprises two parallel sectors. The university sector contains 

20 universities, ten of them multi-faculty universities. Universities are state-owned institutions, and 

free for students. Each university has also separate further education institutes, which often offer 

services for workplaces in the field of work-oriented innovations. The non-university sector consists 

of 29 regional polytechnics (universities of applied science) offering vocational education and 

Bachelor degrees studies with a professional emphasis. It is worth noticing that until the 1970s the 

universities in Finland were not even allowed to cooperate with companies. Cooperation was 

considered to be damaging to the general purpose of the universities, such as research and 

education. The situation has dramatically changed due to changes in public policy. In the mid 1980s 

the universities were allowed full autonomy in terms of teaching, research, tuition, student intake, 

number of staff and appropriations and other internal affairs. In the early 1990s Finland was the first 

country to adopt the national innovation system approach in its science and technology policy, and 

as a result the universities were encouraged to cooperate with the companies. Also the polytechnics 

have got a statutory task “third task” to support working life and regional development. 

 

There is a link between research training in science and innovation policy in Finland. In addition to 

the Ministry of Education, research training in Finland is supported through research grants from 

Tekes, Tykes and the Finnish Work Environment Fund. For example in 2004 Tekes funded 603 

public research projects which resulted in altogether 999 academic theses. The Tykes programme 

has a target of financing 70 postgraduate education degrees (doctor or licentiate thesis) in the field 

of workplace development between the years 2004-09.  
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There are also other R&D units, such as governmental research institutes, educational and training 

organizations and units by social partners and foundations working in the field of work-oriented 

innovations. The most important governmental research institutes are the Institute of Occupational 

Health, VTT Technical Research Centre of Finland and the National Research and Development 

Centre for Welfare and Health (Stakes). 

 

Finland has been ranked high in its innovation performance by the European Innovation Scorecard 

(European Commission, 2004). The key strengths include high investments (both public and 

private) in R&D, innovation collaboration and high educational qualifications. At the same time, 

there are also several challenges facing science and innovation policy. Currently a new broad-based 

innovation strategy for Finland is under development. The strategy aims at enhancing the industrial 

competitiveness of Finland and speeding up the reform of the public sector. The understanding of 

the innovation concept is broader, and the concept includes also workplace development as one of 

the thematic areas. A broad-based steering group, chaired by the President of the Finnish Innovation 

Fund SITRA under the supervision of the Finnish Parliament, is responsible for the strategy. 

Departing from the traditional government strategy work, the project fosters interaction and public 

debate, and provides opportunities for citizens, associations, and organizations to influence the 

strategy. In addition, Finnish and foreign experts, companies, interest groups, actors in the 

innovation system and citizens have been consulted on a large scale during the preparation phase 

(Hjelt et al., 2008). The strategy will be published in the spring of 2008. 

 
 
3.5 Summary  
 
We have studied the innovation infrastructure of work-oriented innovations in four different 

countries: Germany, Norway, Sweden and Finland. There exists several contextual factors such as 

different economic developments, political traditions and cultural developments that affect the 

relationships between the different players in the innovation systems in a country. This way each 

innovation infrastructure for work-oriented innovations is unique. 

 

Characteristic of each country is that the national innovation system consists of several structural 

levels. We can differentiate between the government, ministry, programme/council and performer 

levels. Characteristic of the government level is that the government is given advice by the councils 

of science, research or technology. In Germany the advisory boards are the Science Council and the 

GWK, in Norway the Government Research Board and the Government Innovation Board and in 
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Finland the Science Council. In Sweden, there are three research councils, which operate under 

different ministries. 

 

Policies promoting work-oriented innovations seem rather dispersed, with several ministries 

involved. On the ministry level the responsibility of innovation policies is given at least to two 

ministries in each country; to the one that is responsible for education and science and the other 

responsible for issues related to industry, employment or economy. In addition, in Sweden and 

Germany also the ministry responsible for health and social affairs is responsible for the work-

oriented innovations to some degree. In addition, in Germany also the local governments (Länder) 

play an important role as actors of the national innovation system.  

 
The programmes and councils are usually intermediary organizations that are responsible for the 

implementation, coordination and funding of work-oriented innovations. Germany and Norway 

resemble each other, as R&D programmes of work-oriented innovations are financed through the 

Ministry of Education and Research, while in Finland and in Sweden this is done by the ministry 

responsible for employment, trade and industry. In Finland and Sweden the main role of the 

Ministry of Education and Research in the national innovation system is to support basic research of 

universities. In these countries there exist also specific institutes that finance basic research of 

work-oriented innovation, such as the Finnish Academy and Finnish Work Environment Fund in 

Finland and the FAS in Sweden. Individual R&D programmes usually have a lot of independence 

and flexibility in terms of the implementation of innovation activities. This is the case particularly 

in Finland (Tekes & Tykes) and in Sweden (Vinnova). Instead, in Germany the programmes are 

closely controlled by the ministries, while in Norway the programmes are governed by the research 

council.  

 

At the performer level, there are several potential actors of work-oriented innovations. The basic 

research funding is mainly directed to public R&D units, while research-assisted development 

programmes finance both public R&D units and private consultancies. The above examination 

shows that in each studied country there is finance available for public R&D units. Instead, it seems 

that it is more difficult for consultancies to get public support for development activities, 

particularly in Norway, but also in Sweden. In Finland and Germany public money is available for 

both public and private R&D units. The tendency to support mainly public R&D units seems rather 

understandable from the public policy point of view. While supporting the activities of public R&D 

units, it is possible to increase the dissemination of knowledge to other organizations and improve 
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learning within the innovation system through other knowledge production activities such as 

research and education. 

 

In addition, while studying the strategies for future orientation of innovation policies in different 

countries, it seems that the countries share many similarities. For each country typical 

characteristics for the future directions for innovation policy were the improvement of the overall 

structure of R&D infrastructure, increasing and ensuring investments in education and research, 

increasing joint activities between public R&D units and industry and promoting 

internationalization. 

 

 
 



 21

4 Framework and results of the inquiry 
 
In this empirical part of the study, we will present the process and results of an inquiry focusing on 

national R&D units that carry out research and development on work-oriented innovations, and 

examine their resources. At first, we will describe the framework used for the benchmarking 

exercise. 

 
 
4.1 Knowledge measurement model for R&D infrastructure 
 
In an earlier study, Ramstad (2008) suggested a knowledge measurement model for R&D 

infrastructure, which will be used here. The knowledge measurement model aims to understand the 

strengths and dissimilarities of R&D performers as a potential for learning from differences and 

complementarity of resources. The model is based on the fact that organizational development is 

institutionally bound and R&D units of different kind may in different countries produce and 

disseminate different types of knowledge.  

 

The framework differentiates between four types of knowledge sources. These are human resources, 

knowledge resources, relational resources (vertical and horizontal) and financial resources that are 

measured with different assets (table 1).  

 

Table 1. Measurement model of knowledge systems (Ramstad, 2008). 
 
1. Human resources: number of employees, gender and age of experts, employment relationships  
 
2. Knowledge resources: 1) level of expertise: knowledge base, level of education, field of 
education, development of expertise, 2) type of development activities (e.g. development methods, 
motives and values, participation and goal-orientation of development activities) and 3) other 
activities in knowledge creation process  
 
3. Relational resources: collaboration with clients and other expert organizations 
 
4. Financial resources: finance of work-oriented innovations 
 

 

With human resources we refer to the number of experts working in the field, gender and age of 

experts and employment relationship. The assets for knowledge resources are of three types: 1) 

level of expertise, 2) type of development activity and 3) activities in the broader knowledge 

creation process. The level of expertise refers to the fields of knowledge base, level of knowledge, 

competences and skills (level of education and educational backgrounds of experts) and also to the 
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development of expertise. The type of development activities illustrates the basic attitude of R&D 

units to the organizational change from goal-setting to implementation and evaluation of the 

outcomes. It uncovers what underlies and determines development activities of experts, such as 

development methods, patterns, reasons and principles of thinking. The development methods may 

be well grounded and formalized or based on experience and the tacit knowledge of experts. The 

third feature concerns the other activities in the broader knowledge creation process, such as 

production, use and dissemination.  

 

The relational resources concern the external relationships with the clients and other expert 

organizations. Client relationships include the value embedded in a firm’s relationship with 

customers with different sectors and sizes. Horizontal collaboration refers to joint activities between 

diverse expert organizations.  

 

The last object of examination is the financial resources of organizational development that can 

have crucial effects on personnel and knowledge resources. Organizational development activities 

can be financed in different ways. Much of the external services are bought by the client 

organizations themselves. However, today there exists several national and international sources, 

e.g. development programmes and structural funds by the European Commission, which finance 

development work and enable the use of external experts.  

 

In the following sections the process of data gathering will be presented and the R&D units for each 

country will be studied separately by using the knowledge measurement framework. Lastly, the 

main characteristics, similarities and dissimilarities, of the R&D units in different countries are 

presented in a joint matrix.  

 

4.1 Data gathering and the questionnaire 
 
Data was gathered from Finland, Germany, Norway and Sweden, which had registers on the main 

R&D units active in the work-oriented innovations. In the case of Sweden, we only had the names 

of the R&D units, while the addresses needed to be searched in the Internet. Based on our earlier 

experiences from Finland, we knew that it takes a lot of time to gather data on all R&D units, 

particularly when there does not exist any statistical data on units researching and developing 

workplaces. In addition of the inquiry, we gathered information based on document analyses and 

webpages of R&D units. 
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4.2 Target group 
 

The inquiries were sent to over 1,300 R&D units in the four participating countries during the years 

2006-07. Altogether 178 R&D units stated that they carry out research or development on 

workplaces (table 2). In Finland there is a long tradition of gathering information on workplace 

R&D units (e.g. Ramstad, 2007), which may partly explain why the number of responses was 

clearly higher in Finland. The number of responses is very low in the other countries, which makes 

the comparison and generalization of answers impossible. We can only generalize the results 

concerning the Finnish R&D units.  

 
Table 2. Responses to the workplace R&D inquiry.   
 Sent inquires Informed that they did not 

practice workplace R&D or 
did not have time to answer 
 

Number of answers 
(response rate) 

Finland 420 18 138 (37 %)  
Germany 834 12 23 (4 %) 
Norway 13 - 5 (38 %) 
Sweden 76 4 12 (21 %) 
Total 1343 34 177 (13 %) 
 
Most of the units represented non-profit public institutes such as universities, polytechnics or 

governmental research organizations. There were only few private R&D units in the data (Germany 

and Finland).  

 
 
4.3 Human resources 
 
The number of R&D personnel 
 
In table 3 the number of R&D personnel of the units and their average size are presented for each 

country. The average number of R&D personnel per unit is rather small, while there are typically 

about ten employees, except in the case of Norway where the mean of R&D personnel in the units 

is 20 employees. It seems that the R&D personnel working for work-oriented innovations represent 

typically only a small part of the whole personnel working in the unit in Finland, Germany and 

Sweden. In the case of the Norway, the personnel of the units consists mainly of workplace R&D 

personnel. 
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Table 3. Number of personnel and working life R&D personnel in the units for each country. 
 Number of personnel in the unit Number of workplace R&D personnel 

(% of total amount) 
Finland 

Median 40 10 
Sum 12 294 3194 (26%) 

Germany 
Median 17 9 

Sum 1499 394 (26%) 
Norway 

Median 25 20 
Sum 155 121 (78%) 

Sweden 
Median 43 10 

Sum 1196 219 (18%) 
 
 
Most of the personnel work as researcher-developers (Germany 74%; Sweden 72%; Norway 70%; 

Finland 61%), i.e. they carry out both research and development of work life. About one fourth (23-

27%) of the personnel in Germany, Sweden and Norway carry out only research related to work-

oriented innovation. In Finland the corresponding figure is somewhat lower (7%). This can be 

explained by the fact that among the Finnish R&D units there are vocational and adult education 

institutes that are not research-oriented as is the case of universities and research institutes. 

 

There is a clear difference in the nature of work contracts across the countries. In Norway the 

personnel are better off, while almost all employees have permanent job contracts (96%). In the 

other countries the share is lower (Finland 70%; Germany 62%) – particularly in Sweden (50%).  

 

The rate of women working in the field is somewhat higher in Finland (57%) and in Sweden (51%) 

than in Germany (45%) and Norway (45%).  

 

 

4.4 Knowledge resources 
 
Level of education  
 
The findings show that the workplace R&D personnel are highly educated. In Sweden (94%) and 

Norway (98%) and also in Germany (94%) almost all the personnel working in the field had a 

higher degree education, including doctoral, licentiate or master degree education. In Finland the 

level of education was somewhat lower; only 85 per cent had a higher degree education. This can be 
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explained by the fact that the data of Finnish R&D units is more versatile, including also some 

vocational and adult education institutes where the personnel has often lower level education. In 

Finland also students at the universities and polytechnics participate in the development activities at 

workplaces as a part of their course studies or post-degree studies. 

 

 

Background of the education 
 
In general the findings concerning the educational background show that the R&D personnel 

represent several sciences, which unveils the multidisciplinary nature of work-oriented innovations. 

Workplace R&D personnel come from a variety of disciplinary fields. What is interesting is that the 

most typical education is social sciences among R&D personnel in all other countries except in 

Finland. In Norway nearly two third of the personnel had a background in social sciences. In 

Finland and in Sweden the R&D personnel represent a broad field of scientific fields. In Finland the 

most typical education is engineering, while the engineers have traditionally had a strong role in the 

field of workplace development in Finland. The share of psychologists working in the field is higher 

in other countries than in Finland. Instead, the share of workplace R&D personnel having a diverse 

educational background is highest in Finland.  
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Work-In-Net 2008/ER 

Figure 5. Education of R&D personnel of work-oriented innovations in Finland, Germany, Norway 
and Sweden. 
 
 
Improvement of expertise 
 
It is fundamental for R&D units to improve and update their expertise continuously. There exists 

different ways for improvement. For the Norwegian R&D personnel clearly the most important way 

is different types of research-oriented practice, such as researcher education, scientific seminars, 

writing and reading research, and also collaboration with national R&D units. The Finnish R&D 

personnel value most collaboration with other national R&D units. Both in Germany and Sweden 

the most important way to improve expertise is writing and reading research. Collaboration with 

international R&D units is valued most among the Swedish, and the least among the Norwegian 

R&D units. 
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Figure 6. Improvement of expertise of R&D units in selected countries. 
 
 
Level of knowledge base in the field  
 
Measurement for the level of expertise in the field of work-oriented innovations included nineteen 

multiple-choice questions. The range was 1-4 (1=no knowledge – 4=very much knowledge). Figure 

7 shows the areas in which the units considered themselves to have very high expertise (4=very 

much). Both the Finnish and German R&D units cited most often high expertise in management of 

work and learning at work, while 65 per cent of the R&D units assessed to have a very high 

expertise in these areas. The next best areas in Finland were personnel management and 

supervision, workplace atmosphere and job satisfaction, social relations and interaction. In 

Germany the next best areas were employee wellbeing and working capacity, organizing work, 

content and design of work, and occupational health. In Sweden the most important knowledge 

fields in descending order were the personnel management and supervision, organizing work, 

management systems and networking. The expert fields were somewhat different for the Norwegian 

R&D units compared to the other countries. In Norway all the R&D units assessed that they had a 

very high expertise in networking (100%) and rather high in the negotiation and participation 

systems, social relations and interaction, organizing work and gender equality. 
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Figure 7. Level of knowledge fields of R&D units in selected countries. 
 
 
Type of development activities 
 
The respondents were asked to think about their typical workplace development project and 

describe the characteristics of their development activities. Three types of characteristics of 

development activities were measured with a help of multiple-choice questions: outcomes, 

participation and the role of research. The range was 1-5 (1=never – 5=always). In figure 8 the 

characteristics of development activities, which the R&D units considered to present their typical 

development project, in this case the answers 4=nearly always and 5=always, are shown. The two 

first ones consist of questions on typical “outcomes” of the development project. In Norway both 

productivity and quality of working life are always as targets in the projects simultaneously. In the 

other countries, and in particularly in Germany, the focus is more often on the “softer” side – in 

quality of the working life. The quality of working life refers to issues such as mental and physical 

wellbeing at work, ability to improve skills, social relations and working conditions.  
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Figure 8. Characteristics of development activities of R&D units in Finland, Germany, Norway and 
Sweden. 
 

The next five questions are related to the “participation” in the development process. The 

participation of staff is considered as the most important among the Finnish, German and 

Norwegian R&D units. In Sweden the participation of management is considered as the most 

typical, followed by the participation of staff and shop stewards. In Finland and Germany the 

participation of management comes right after the participation of staff. The role of labour market 

organizations in the development projects is the most typical for the R&D projects implemented by 

the Norwegian and German R&D units. Network projects consisting of several workplaces are also 

the most typical for the Norwegian and German R&D units. 

 

The last four questions measured the “role of research” as a part of the development activities. The 

development projects by the Norwegian R&D units are the most research-oriented. They always 

both use and create new research as a part of the development project. In Finland and in Germany it 

is more typical to use research in the development activities, rather than create new research as an 

outcome of development project. Among the Swedish R&D units the situation is the other way 

round. 
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Development methods 
 
In the inquiry several development methods were listed, of which the R&D units were asked to 

choose those development methods that they use in their development activities. Some of the 

methods were concrete tools, while others represented more theoretically grounded development 

approaches.  

 

Characteristic of all R&D units were that they often use different types of analysis (e.g. competence 

analysis, SWOT) and evaluation of the results as a part of their development activities. Another 

shared character was that the development process was often based on participatory development, 

the use of development groups and action research. It has often been considered that participatory 

development is something that characterizes the Nordic countries, but the study shows that this type 

of development is important also for the German R&D units studied here. 

 

There are also some differences across the countries. The Norwegian R&D units do not offer 

consulting services to workplaces, they seldom offer management training or standardized 

management approaches (such as knowledge management, balanced scorecard, total quality 

management) compared to R&D units in the other countries. Here again, we can see that the 

development methods by Norwegian units are more research- and process-oriented than design-

oriented. Further, the socio-technical development approach is the most typical of the R&D units in 

Norway and Germany.  
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Table 4. The most typical development methods used by R&D units across different countries. 
Finland Germany Norway Sweden  
Analysis (82%) Analysis (83%) Analysis (100%) Analysis (100%) 
Evaluation (70%) Evaluation (78%) Participatory development 

(100%) 
Evaluation (64%) 

Consulting (62%) Participatory development 
(78%) 

Action research (100%) Management training 
(64%) 

Management training 
(62%) 

Consulting (78%) Evaluation (80%) Process analysis & 
development (55%) 

Team building (61%) Knowledge management 
(70%) 

Benchmarking (75%) Participatory development 
(55%) 

Participatory development 
(61%) 

Action research (65%) Process analysis & 
development (67%) 

Action research (55%) 

Development groups (60%) Management training 
(61%) 

Sociotechnical 
development (67%) 

Development groups (55%) 

Benchmarking (53%) Process analysis & 
development (61%) 

Strategy work (67%) Team building (46%) 

Mentoring, tutoring (52%) Team building (52%) Development groups (45%) Consulting (46%) 
Development discussions 
(49%) 

Development groups (52%) Team building (40%) Anticipation (46%) 

Action research (47%) Benchmarking (48%) Management training 
(40%) 

Knowledge management 
(36%) 

Problem-based learning 
(44%) 

Work guidance (46%) Problem-based learning 
(33%) 

Development discussions 
(36%) 

Strategy planning (46%) Creation of handbook 
(44%) 

Meeting processes (33%) Creation of handbook 
(36%) 

Work guidance (46%) ICT solutions (44%) Anticipation (25%) Problem-based learning 
(36%) 

BSC (44%) Socio-technical 
development (39%) 

 Strategy work (36%) 

ICT solutions (43%) Development discussions 
(39%) 

 ICT solutions (36%) 

Knowledge management 
(40%) 

Strategy work (39%)  TQM (27%) 

Process analysis & 
development (40%) 

Anticipation (35%)   

 ISO-standards (30%), 
TQM (30%) 
Mentoring, tutoring (30%) 

  

 
 
 
4.5 Relational resources 
 
This section focuses on relational resources, which refer to both vertical and horizontal partners. At 

first we study the client organizations of R&D units and secondly the collaboration with other R&D 

units.  

 
 
Client organizations 
 
The R&D units in different countries offer services to clients in different sectors, which show that 

organizational development is not restricted to some specific sector. About 60 per cent of the 
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German units and half of the Swedish units inform that they have no specific focus area, but serve 

all sectors (figure 9). Among the Norwegian, German and Swedish R&D units the focus is 

somewhat more often on the private sector than on the public sector. In Finland both sectors are 

researched and developed in the same matter. Only few R&D units in Germany, Finland and 

Sweden offer services to third sector organizations.  
 

 

 
Figure 9. Client organizations of R&D units in selected countries. 
 
 
Size of the client organization 
 
Many of the R&D units inform that they have no specific focus area concerning the size of the 

client organization (figure 10). This is particularly the case among the Swedish, Finnish and 

German R&D units. In addition, among the Norwegian and Swedish R&D units the focus is 

somewhat more often on big client organizations, while in Finland and Germany the focus is more 

often on small and medium-sized organizations.  
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Figure 10. Size of the client organizations of R&D units in selected countries. 
 
 
Workplace R&D collaboration 
 
The R&D units in different countries differ clearly concerning their collaboration with other expert 

organizations in the field of workplace R&D. In figure 11 the partners with which the units have 

most often collaboration are shown (4=nearly always and 5=always). The Norwegian R&D units 

inform that their R&D activities are always or nearly always implemented in collaboration with 

other universities and labour market organizations. The Swedish R&D units collaborate most often 

with universities and research institutes and with labour market organizations. The collaboration of 

German R&D units is most versatile, while they collaborate often with both public R&D units and 

private consultancies, and also with labour market organizations. The collaboration of Finnish R&D 

units is also rather versatile, but the level of collaboration is lower, compared to the German R&D 

units. 
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Figure 11. Workplace R&D collaboration. 
 
 
4.6 Financial resources 
 
R&D activities related to work-oriented innovations are financed more often from public sources 

than by private money coming from the sales of services in each country. Particularly among the 

Swedish R&D units public funding coming from national funds, programmes and from the 

government budget is very important. In Germany funding coming from the government budget is 

higher than in the other countries. In addition, German and Finnish R&D units finance their 

activities from structural funds coming from the European Commission more often than R&D units 

in Sweden or Norway. Norwegian units finance their activities either from national funds and 

programmes or from the sale of services. 
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Figure 12. Finance of R&D units in Finland, Germany, Norway and Sweden. 
 
 
As a conclusion, we summarize the most distinctive characteristics of resources of R&D units in the 

four countries in table 5. While studying the personnel resources of R&D units it seems that the 

Norwegian units have a rather good situation, while their units are the biggest and almost all R&D 

personnel have permanent job contracts. In contrast, the amount of R&D personnel in Sweden that 

have permanent job contracts is the smallest among the countries. Concerning the financial 

resources, the Swedish R&D personnel are highly depended on the finance coming from the 

government and other public programmes and funds, while they are not financing their activities 

through the sales of services. This might be one aspect to think of. In order to improve the situation 

of fixed-term R&D personnel, there is a need to improve the financial basis of the R&D units, e.g. 

by increasing the money coming from the sales of services and this way increase the amount of 

permanent job contracts.  
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Table 5. Resources of R&D units in four countries: Finland, Germany, Norway and Sweden. 
 Finland Germany Norway  Sweden 
1. Personnel 
resources 

over half of the R&D 
personnel are women 
 

over half of the 
R&D personnel are 
men  

rather big units, 
over half of the R&D 
personnel are men,  
all have permanent job 
contracts 

over half of the 
R&D personnel are 
women,  
only half have 
permanent job 
contracts 

2. 
Knowledge 
resources: 
a) education,  
b) knowledge 
base, 
c) type of 
development 
activities, 
d) methods 
used 

a) most versatile 
educational 
background, also 
students participate as 
experts,  
b) high expertise in 
management of work 
and learning at work, 
personnel 
management, 
atmosphere, job 
satisfaction, social 
relations, 
c) importance of 
QWL, participation of 
staff, 
d) use of analysis and 
evaluation, consulting, 
management training, 
team building, 
participatory 
development 

a) highly educated, 
represent often 
social sciences, but 
also other sciences, 
b) high expertise in 
management of 
work and learning at 
work, wellbeing, 
organizing work, 
occupational health, 
content and design 
of work, 
c) importance of 
QWL, participation 
of staff and labour 
market organization, 
d) use of analysis 
and evaluation, 
participatory 
development, 
consulting, 
knowledge 
management, action 
research, 
management 
training 

a) highest educated, 
mainly social scientists, 
importance of expertise 
development, 
b) high expertise in 
networking, negotiation 
and participation 
systems, social relations, 
organizing work and 
gender equality, 
c) importance of both 
productivity and QWL, 
participation of staff and 
labour market 
organizations and other 
workplaces, 
d) use of analysis and 
evaluation, participatory 
development, action 
research, benchmarking, 
process analysis, socio-
technical development 

a) highly educated, 
mainly social 
scientists, engineers, 
economics or 
psychologists, 
b) high expertise in 
personnel 
management, 
organizing work, 
management 
systems and 
networking 
c) importance of 
QWL, participation 
of management, 
d) use of analysis 
and evaluation, 
management 
training, process 
analysis, 
participatory 
development, action 
research, 
development groups, 
team building, 
consulting 

3. Relational 
resources: 
a) clients,  
b) other 
R&D units 

a) both private and 
public organizations, 
all sizes – somewhat 
more often SMEs 
b) versatile 
collaboration, the 
amount of 
collaboration is rather 
low 

a) both private and 
public organizations, 
all sizes – somewhat 
more often SMEs 
b) most versatile 
collaboration; 
public, private and 
labour market 
organizations 

a) private sector, 
big client organizations 
b) other universities and 
labour market 
organizations 

a) all sectors, 
particularly private 
sector, 
big client 
organizations 
b) universities, 
research institutes 
and also labour 
market organizations 

4. Financial 
resources 

Finance comes from 
different sources: 
structural funds, 
national programmes, 
government budget, 
sales of services 

Finance comes from 
different sources: 
government budget, 
national 
programmes, 
structural funds and 
sales of services 

National programmes 
and sales of services 

Mainly with national 
public money 

 
 
While studying the knowledge resources of the units, we found that the Finnish R&D units were 

more versatile concerning the background of the institute, education, and knowledge base. 
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However, in the other countries the level of education of R&D personnel was higher than in 

Finland. Also the share of social scientists was higher in the other countries. Many of the 

differences in the results can be explained by the fact that the Finnish data consisted, in addition to 

universities and research institutes, also of polytechnics and vocational education institutes.  

 

The development activities of Norwegian R&D units differed in a way that they are very research-

oriented. This can be seen in the development of expertise by researcher education and scientific 

activities, but also in the development methods used by the Norwegian R&D units. In addition, the 

Norwegian R&D units have a clear focus on networking and on both productivity and quality of 

working life (QWL), while in the other countries the focus is somewhat more often on QWL issues. 

The Swedish R&D units are concerned particularly on management issues and methods directed to 

management. Among the Swedish R&D units also the participation of management is seen more 

important compared to the participation of employees, while in the other countries the situation is 

vice versa. 

 

Concerning the relational resources, it is important for the small R&D units to collaborate with 

other organizations in order to strengthen their knowledge base. The German R&D units are the 

most versatile in a way that their clients come from different sectors and they also collaborate more 

with other expert organizations than the R&D units in the other countries. Similarly, also the clients 

of Finnish R&D units are rather versatile. The Norwegian and Swedish units are rather similar, 

while they focus most often to big private sector organizations and collaborate mostly with 

universities, research institutes and labour market organizations. 

 

As mentioned earlier, the Finnish, German and Norwegian R&D units finance their activities with 

both private and public money, while the Swedish units are more dependent on the money gained 

from the government and the national programmes and funds. 
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5 Topics for further examination 
 
This benchmarking report provides an analysis of the situation of work-oriented innovations at the 

systemic level as well as the performer level. The first part of the study examined the institutional 

structures at four different levels: government level, ministry level, programme/council level and 

performer level in four selected countries. The second part of the study focused on altogether 177 

R&D units working in the field in Finland, Germany, Norway and Sweden. Summaries of the 

studies were presented after each analysis. 

 

In this final chapter, few selected issues will be raised that came out by the partners in the workshop 

in Berlin, in the analyses of the innovation infrastructures or in the results of questionnaire. Also 

recommendations for future studies will be given for the participating countries in the WORK-IN-

NET project and for the policy makers in the EU and other European countries.  

 

Securing the resources of R&D units of work-oriented innovation 

R&D units of work-oriented innovation play a crucial role, in addition to the creation of knowledge, 

also in the generation and diffusion of knowledge as they apply research-based knowledge for 

practical purposes at workplaces. The statistical analysis showed that most often R&D personnel of 

work-oriented innovations are employed on a project contract basis or part time and they often have 

other responsibilities. For employees this can be a rather disturbing and unsecure situation. Of the 

studied countries, the situation is best in Norway, where it has been possible to guarantee to almost 

all permanent jobs through R&D programmes and selling of services to workplaces. We find that it 

is important to better understand R&D and their conditions and resources in a country, because this 

has a deep impact on the way R&D works. Governments and R&D programmes/councils can play a 

critical role in the process of securing the resources of R&D units and emphasizing collaboration 

between R&D units and workplaces.  

 

Building the R&D of work-oriented innovation perspective into innovation system and policy 

The structural analysis of innovation systems indicates that the focus in many countries is still 

mainly on technological innovations and the structures related to technology-oriented administrative 

bodies and funding institutes. Work-oriented innovation plays only a minor role in the innovation 

system and policy. It is argued that there is a need to broaden our understanding of innovation from 

technological to also work-oriented innovations, such as new organization forms and practices. The 

challenge is to build a work-oriented innovation perspective into the innovation system and develop 
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the existing innovation policies. This would enable a highly skilled labour force, long term strategic 

development and secure financial support of work-oriented innovations in a country. From the 

studied country Finland is preparing at the moment a national strategy for broad-based innovation 

policy including workplace development. It will be interesting to follow up the situation in Finland 

and how the strategy will work in practice in the future. 

 

Improving the access to R&D units of work-oriented innovations 

The study revealed several methodological difficulties, when trying to find the R&D units working 

in the field. In the future we need more systematically gathered data. In order to help with this issue, 

we serve here a suggestion for a database as a starting point. It provides information of the main 

units and their particular areas of interest and expertise together with links to more detailed profiles 

and contact information. The link to the present database conducted as a part of this study can be 

found in the following website: rdmaps.ath.cx (see below figure 13). Most of the R&D units took 

part in this particular study, while some of them are other important actors in the field. It is 

suggested that the database could help the clients and also other R&D units to search for experts 

and partners for national and cross-national collaboration, when building up joint research and 

development projects, e.g. the forthcoming joint call within the WORK-IN-NET project.  

 
Figure 13. Database for R&D units of work-oriented innovation (Ramstad & Saarenpää). 
 



 40

References 
 
Alasoini, T., Ramstad, E., Hanhike, T. & Lahtonen, M. (2005). European programmes on work and 

labour innovation – a benchmarking approach. WORK-IN-NET Framework Programme of the 
European Commission. Helsinki: Finnish Workplace Development Programme. 

 
Arnold, E. & Kuhlman, S. (2001). RCN in the Norwegian research and innovation system. 

Background Report No 12 in the Evaluation of the Research Council of Norway. Oslo: Royal 
Norwegian Ministry for Education, Research and Church Affairs. 

 
Deutches Zentrum für Luft- und Raumfahrt und Raumfahrt e.V. Projektträger im DLR. (2007). 

Jahresbericht 2006/2007. Forschung und Entwickulung für Innovative Arbetisgestaltung und 
Dienstleistungen. Bundesministerium für Bildung und Forschung. Köln: DLR – Druckerei. 

 
Freeman,C. & Louça,F. (2001). As time goes by. Oxford: Oxford University Press. 
 
Gibbons, M., Limoges, C., Nowotny, H., Schwartzman, S., Scott, P. & Trow, M. (1994). The new 

production of knowledge. The dynamics of science and research in contemporary societies. 
London: Sage. 

 
Haukka, S. (2005). Research training and national innovation systems Finland compared to Australia 

and the USA. Technology Review 182. Helsinki: Tekes. 
 
Heinen, E., Frevel, Al., Hamburger, J. & Kuiper, K. (2007). Internationalisierung als Chance fur das 

Handwerk. In D. Streich & D. Wahl (Eds.) Innovationsfähigkeit in einer modernen Arbeitswelt. 
Personalentwicklung – Organisationsentwicklung – Kompetenzentwicklung. Beiträge der 
Tagung des BMBF. Frankfurt/Main: Campus Verlag GmbH, 329-340. 

 
Hjelt, M., Kuitunen, S., Niinikoski, M.-L., Syrjänen, M. & Uusikylä, P. (2008). Summary of expert 

workshops for the preparation of the national innovation strategy. www.innovaatiostrategia.fi 
 
Kotilainen, H. (2005). Best practices in innovation policies. Technology Review 177. Helsinki: 

Tekes. 
 
Kuhlman, S. (2006). How is innovation influenced by science and technology policy governance? 

Transatlantic comparisons. In J. Hage & M. Meeus (Eds.) Innovation, science, and institutional 
change; A research handbook. Oxford, 232-255.  

 
Lundvall, B.-Å. (2005). National innovation systems – analytical concept and development tool. 

Druid Conference in Copenhagen, Denmark 27-29.5.2005 
 
Lundvall, B.-Å. (1992). National systems of innovation. Towards a theory of innovations and 

interactive learning. London: Printer. 
 
Miettinen, R. (2002). National innovation system. Helsinki: Edita. 
 
Ministry of Education and Research. (2008). Universities and university colleges.  
          http://www.regjeringen.no/en/dep/kd/Selected-topics/Higher-Education.html?id=1415 
 



 41

Nelson, R. R. (Ed.) (1993). National systems of innovation. A comparative study. Oxford: Oxford 
University Press. 

 
Nieminen, M. & Kaukonen, E. (2001). Universities and R&D networking in a knowledge-based 

economy. A glance at Finnish development. Sitra Reports series 11. Helsinki: Hakapaino Oy. 
 
OECD (2007). Science, Technology and industry scoreboard.  
 
OECD (2005). Enhancing the performance of the services sector. Eurostat CIS3 Survey. 
 
OECD. (2003). Steering and funding of research institutions. Country report: Germany. OECD. 
 
Ramstad, E. (2008). Innovation generating model. An unpublished manuscript. Helsinki University of 

Technology. Department of Industrial Engineering and Management.  
 
Ramstad, E. (2007). R&D performers as a part of the workplace innovation system – A study of 

workplace R&D units in Finland. In D. Streich & D. Wahl (Eds.) Innovationsfähigkeit in einer 
modernen Arbeitswelt. Personalentwicklung – Organisationsentwicklung – 
Kompetenzentwicklung. Beiträge der Tagung des BMBF. Frankfurt/Main: Campus Verlag 
GmbH, 319-328. 

 
Ramstad, E. (2005). Simultaneous improvement in performance and the quality of working life 

through developing the work organization. In T. Alasoini, E. Ramstad & N. Rouhiainen (Eds.) 
The Finnish Workplace Development Programme as an expanding activity – Results, 
challenges, opportunities. Reports 47 of the Finnish Workplace Development Programme. 
Helsinki: Ministry of Labour, 110-135. 

 
Schienstock, G. (1997). How to find a way through chaos? Some thoughts on theoretical and 

methodological perspectives in applied organizational research. In T. Alasoini, M. Kyllönen & 
A. Kasvio (Eds.) Workplace innovations – A way of promoting competitiveness, welfare and 
employment. Reports 3 of the Finnish Workplace Development Programme. Helsinki: Ministry 
of Labour, 104-119. 

 
Schienstock, G. & Hämäläinen, T. (2001). Transformation of the Finnish innovation system: A 

network approach. Helsinki: Sitra. 
 
Schön, D. A. 1983. The reflective practitioner. New York: Basic Books.  
 
 
 
 
 



 
 
 
 
 
 
 
 
 

Editor:  
 

Finnish Workplace Development Programme TYKES 
Contact: Mr. Tuomo Alasoini, Ms. Elise Ramstad 

 
P.O. Box 69, 00101 Helsinki, Finland  

Tekes – Finnish Funding Agency for Technology and Innovation 
 

Tel. + 358 10 191480 
Fax + 358 9 694 9196 

Internet: http://www.tykes.fi  
 
 
 
 
 
 

Joint Secretariat of WORK-IN-NET 
 

c/o Project Management Organisation at DLR  
of the Federal Ministry of Education and Research 

 (Coordination) 
 

Heinrich-Konen-Strasse 1 
D - 53227 Bonn, Germany 

 
Tel.: +49 (0)228 3821 131 
Fax: +49 (0)228 3821 248 
http://www.workinnet.org/ 

 
 
 

ISSN 1797-7355 
ISBN 978-952-457-433-4 

 
 

Helsinki, April 2008 
 
 
 
 

All rights reserved. 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


