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Doctorates and doctoral studies in the Nordic Countries - A short overview

Dr Hans Kristján Guðmundsson, Director

Rannis, The Icelandic Centre for Research

Introduction

This paper is compiled to serve as a basis for debate and discussions at the CIRGE conference on Forces and Forms of Change in Doctoral Education Internationally, September 6-10, 2005, University of Washington, Seattle, USA.

A short overview is given of the doctoral education in the Nordic Countries, Denmark, Finland, Iceland, Norway and Sweden with a specific attention given to the situation in Iceland. A quick reference is given to the developments related to the Bologna process. Some statistics on doctoral education and doctoral degrees in the Nordic Countries are shown with some additional material relating to the Baltic Countries. The facts and data shown are compiled from different sources and the reader is referred to those for a closer study. The progress of the Bologna process can be quickly reviewed in the latest national reports
 and an excellent overview of 13 countries is given in the UNESCO-CEPES report of 2004
 which also includes a comparative study by Dr. Barbara H.Kehm including Sweden and Norway among several other Countries
. The statistics shown and some of the analysis are taken from the Nordic-Baltic statistics data base on doctoral education and degrees, NORBAL, covering the Nordic and the Baltic Countries
. The reader is also referred to earlier reports issued by NorFA, the Nordic Academy for Advanced Study, accessible through the websites of the Nordic Research Board: www.nordforsk.org.
 These websites also illustrate the cross-border activities in research training under the auspices of the Nordic Council of Ministers.

Nordic developments in research training

For the last decades the forms for doctoral studies as part of the higher education system in the Nordic Countries have undergone radical changes, at different times and to a different degree in each country. The systems have everywhere been subjects to several revisions and in all the countries recent revisions and amendments of legal acts are bringing the systems into an organized programmed form of doctoral education, going away from the “classical” master-disciple system. The aim has been to increase the number of highly qualified researchers in a shortened timeframe prepared not only for academic positions but for the general need for trained researchers in other parts of the society. Sweden did already in the late sixties create a four years doctorate combining courses and thesis work in a programme.

The Nordic Countries have for a log time cooperated closely and have in many practical contexts been a common area for work and study with an extensive direct cooperation between the higher education institutions. Under the auspices of the Nordic Council of Ministers organized cooperation has been active in the education sector since the establishment of the Council in the early seventies and even earlier based on parliamentary cooperation (The Nordic Council). The early programmes involved inter Nordic mobility grants and research training courses planned and given in cross border cooperation between Nordic universities and researchers, the courses normally being accepted in the students´ study plans. In 1991 the Nordic Academy of Advanced Study, NorFA, was established to oversee and develop the research training cooperation. The mobility grants and the courses continued, and networking grants were created, developing later into Nordic Graduate School pilot programmes. These activities are, as of year 2005, continued within the new organization NordForsk (the Nordic Research Board) which has incorporated NorFA. The Nordic activities are designed to fit the national systems and the latest development, thematic graduate schools were modeled mainly on the graduate schools established in Finland, but also partly on the Danish and Swedish models. These Nordic schools are run as time limited thematic projects, preferably inter- and multidisciplinary, involving research groups at several different universities. The graduate school network model is organized with an administrative leader and a common programme involving both senior and young researchers, supervisors and doctoral students, establishing a critical mass not possible to obtain with each of the groups involved. In this Nordic pilot model, central Nordic financing is given to cover the administrative and cooperation costs, such as meetings, courses, mobility etc. The degrees are earned within each participating university, unless an agreement on joint degrees would be reached. Obviously such a simple cross border cooperative programme model would be a helpful and even necessary step towards further integration requiring legislative changes.

Since the Bologna declaration in June 1999 a lot of work has been put into the development of the European Higher Education Area, EHEA. The Bologna process is quickly changing the scene of higher education in Europe and seems to be an effective driving force for change. The latest development in the process is based on the ministerial conference held in Berlin 2004 where definite ties were made to the European Research Area, ERA, by including the doctoral education as a third cycle following the previously agreed two cycle degree system, the bachelor and the master degrees. Doctoral education has always been a fundamental issue for the realization of the ERA being partly the source for human capital for research but also an extremely important part of the research itself. 

At the Bergen ministerial conference in May 2005 the ministers declared:

“We note that the efforts to introduce structural change and improve the quality of teaching should not detract from the effort to strengthen research and innovation. We therefore empasise thr importance of research and research training in maintaining and improving the quality and enhancing the competitiveness and attractiveness of the EHEA. With a view to achieving better results we recognize the need to improve the synergy between the higher education sector and other research sectors throughout our countries and between the EHEA and the European Research Area...”.

The Ministers also declared that:

“The core component of doctoral training is the advancement of knowledge through original research...” , that they considered “participants in third cycle programmes both as students and as early stage researchers...” and urged “ universities to ensure that their doctoral programmes promote interdisciplinary training and the development of transferable skills, thus meeting the needs of the wider employment market”.
The furthermore charged  the preparation of a report 

“on the further development of the basic principles for  doctoral programmes, to be presented to Ministers in 2007” and stated that “Overregulation of doctoral programmes should be avoided.”

As a basis for the development of doctoral education in Europe this gives important guidelines emphasizing strongly the research component of the doctoral education, the originality of the research (quality of the thesis work) and the status of doctoral students as researcher, while at the same time developing skills for a wider market (core competences of the doctor).

All the Nordic Countries are working towards the Bologna “three cycle system”, the first two cycles being more or less in place, while the third cycle – the doctoral education is being developed. The status of this development can be seen in the national reports to the Bergen ministerial conference in May 2005

The following comparative overview over the higher education system in the Nordic countries is taken from the NORBAL data base
 with some minor correction and with reservation for possible recent changes. The table does not include the traditional doctoral degrees still existing in Denmark, Iceland and Norway.

An overview over the higher education system in the Nordic countries

	Land
	Years of study as formally defined

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	Basic education
	Research education

	Denmark


	BA 3yrs


	Candidate

2yrs
	PhD 3yrs
	

	
	BA – 4 yrs
	PhD 4-yrs


	

	Finland
	Candidate 3 yrs
	Master 2 yrs
	Licentiate

2 yrs
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	Doctoral degree 3-4 yrs


	

	Iceland


	BA 3yrs
	Master 2 yrs
	PhD 3-4 yrs
	
	

	Norway


	BA 3yrs
	Master 2 yrs
	PhD 3-4 yrs
	
	

	Sweden
	Basic education. 3yrs


	Licentiate

2 yrs
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	Doctoral degree 4 yrs


	


Source: NORBAL

Statistics on awarded doctoral degrees and doctoral students in the Nordic Countries

The following overview and statistical aspects are taken from the  NORBAL data base
 and the reader is invited to consult the database directly for further details.

NORBAL is a statistics data base established at NIFU STEP and commissioned by The Nordic Academy for Advanced Study (NorFA), which has been incorporated in the new Nordic Research Board (NordForsk), established January 1, 2005. The base comprises data on awarded doctoral degrees and active doctoral students in the Nordic and Baltic countries. In NORBAL statistics are presented showing a time series on the number of of awarded doctoral degrees. It also shows the distribution according to gender and fields of science among the doctors, and their age at the time of dissertation or doctoral exam. NORBAL also presents statistics on active doctoral students in the individual countries - including gender and field distributions.

NORBAL covers all years from 1990 inclusive to the extent that data are available, 

In Finland and Sweden there is also the licentiate degree, a degree containing a component of research training although on a lower level than the doctoral degree. NORBAL also includes statistics on the licentiate degree. 

Some highlights.

In the following text some issues relating to the trends seen in the statistics and the time series are highlighted followed by figures and tables. The figures and tables also show similar statistics for the Baltic Countries, Estonia, Latvia and Lithuania.

Increasing numbers of trained researchers in the Nordic countries

In the year 2002, 5470 persons were awarded a doctoral degree in the Nordic countries of whom 43,1% were women. This is close to a doubling in ten years. Around 42.400 doctoral students were registered in 2002. The total population of the Nordic Countries was 24,3 million in 2002.

About two fifths of the total number of doctoral degrees in the region in 2002 were awarded in Sweden, one fifth in Finland, and one fifth in Denmark. See figure 1 and table 1.

As a percentage of the population size the number of awarded doctorate degrees has increased in all the Nordic Countries. Sweden and Finland have the highest number of degrees per capita. These two countries also display the highest increase among the Nordic countries. See figure 2 and table 2.
Increasing proportion of women

Women accounted for 43,1% of doctoral degrees awarded in 2002. This marks a considerable increase since 1990 when the proportion was around 26%. The female percentage was highest in Finland being 49% in 2002. See figure 3 and table 3.

High average age

As for the age of the new doctors, in Finland, Iceland, Norway and Sweden Candidates ar approximately 37-38 years old when defending their thesis, in Denmark 34 years.The average age at the time of dissertation or award is thus relatively high, and has remained quite stable after 1990.However, the average age varies considerably between the various fields of science in which the doctoral degree has been awarded. In the Humanities and the Social Sciences the average age is generally higher than in the Natural Sciences and Technology. There are variations, however, between the countries. See table 4.

Increasing number of doctoral students

The number of doctoral students has increased considerably between 1990 and 2002. The increase was particularly high in Finland but more moderate in Sweden and Norway. See figure 4 and table 5 The female percentage of doctoral students also increased. In 2002 women accounted more than 50 percent of doctoral students in Finland and in Iceland. In Sweden the female percentage was about 45 and in Denmark and Norway above 40. However, the female percentage varies among the fields of science. Finland has by far the highest number of doctoral students per capita. The increase in Finland has been very strong during the last few years. Denmark and Norway have the lowest ratio among the Nordic countries. 
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Iceland
Iceland is a small country with population just below 300.000. It is thus always difficult to include Iceland in comparative studies and small fluctuation in numbers can register as huge percentagewise. Iceland, however, has one of the strongest economies in the world and a particularly strong scientific community. The quality of life is high and the country is generally prosperous having moved in less than a hundred years from being a poor developing country to a highly developed modern society. It normally scores very high on the OECD scales of research, innovation and entrepreneurial indicators. The main keys to this development are no doubt the internationalization of the society and its economy and clever and sustainable utilization of natural resources such as geothermal and hydropower and not the least of the biosystems in the ocean. This is in turn resting on a base of knowledge and skills gained through international openness and high mobility of students and workforce. It can sound as a paradox and it is interesting to look at how such a small country can build up a strong scientific community and a knowledge based industry at the forefront of science without offering research training within its universities. It is also interesting to look at how the development of research training at home will influence the future. 

An internationally strong research community built without  domestic PhD programmes

In earlier years Iceland offered practically no PhD programmes at the universities. The very few awarded doctoral degrees at the University of Iceland through the years have been of the classical type being a result of an individual (life-)long research work. Students have instead been encouraged to go abroad after their bachelors and/or masters degrees to take  a doctoral degree at universities abroad. Apart from possible grants and fellowships awarded by the receiving university, the Icelandic student loan fund has made this generally possible, offering favorable loans that can cover not only costs of living but also tuition fees. This has been a tremendously valuable source of knowledge and created a unique resource of human capital when these people return with their doctorates and equivalent degrees awarded at the best institutions in the world - in Europe, USA, Japan, etc. Some only return after having gained postdoctoral and further academic and research experience. This has created a stimulating and fertile “multicultural” research environment in Iceland which has in many fields put the country at the forefront of science, for example in geosciences, life and health sciences and in technology sectors like the energy sector, especially the geothermal technology, as well as fishing and fish processing technology. Iceland is now a top spender on research in relation to the GNP at the level of 3% of which somewhat above a third is publicly financed. It should not be forgotten, however, that the absolute figures are small in international comparison, the total expenditure being around 24 billion ISK (310 million EUR, 375 million USD) supporting around 3000 full time equivalents of manyear research work. Success rates in the competitive programmes of the European Union and several grants given by the NSF and the NIH in the USA show that research work in Iceland is excellent and internationally competitive, and Icelandic scientists score high in the Science Citation Index. It is interesting to note in this context that close to 20% of the expenditure on research is financed from sources outside Iceland largely on a competitive basis.. 

Towards less mobility?

The (out of necessity) extreme mobility of Icelandic researchers and research students and not the least their willingness to return with knowledge and skills gained abroad, combined with an seemingly inherent entrepreneurial spirit, has created a unique capacity in a small society. However, we are now facing interesting developments when shaping the future research environment. The research groups are small and there is both a demand and a need to create PhD programmes at home so as to enhance the capacity of the most active groups, research students being an extremely valuable workforce in academic research. At the same time high quality research environments have emerged with high quality supervisor potential  able to give doctoral students support of the quality needed for an internationally recognised PhD. The pressure from the students is high as they obviously find it easier to take their PhD at home than going abroad. We may therefore be seeing a trend towards less mobility in the doctoral education of Icelanders. Due to the smallness of the society it is very difficult to create the critical mass needed and to offer the variety of other elements necessary for a complete  and internationally competitive doctoral programme. Facing the present rapid growth of registered doctoral students at home, as seen in the table below, we have an immediate task on our hands to assure the quality of the doctoral education offered, avoiding the creation of  "second rate" programmes which would undermine the future potential for research and innovation. “Home based” internationalisation including creation and participation in international multi- or binational graduate school programmes, agreements with foreign universities on joint programmes and joint degrees will have to be further developed and enhanced with priority given to our strongest fields. The University of Iceland, now being the host institution for almost all the doctoral students registered in Iceland, is very much aware of this and guidelines are in place for doctoral programmes offered in several fields of study the doctoral programmes being in harmony with the Bologna model of 3-4 years mostly based on a two years masters programme. The course basis is around 15%. The legal basis for the University does not hinder engagement in either joint degrees or programmes.

Statistics on doctoral degrees and doctoral education in Iceland

Of the nine higher education institutions in Iceland only two presently offer doctoral programmes, almost all at the University of Iceland being by far the largest institution, the Pedagogical University of Iceland being the other. Looking back a few years, around 40 Icelanders have finished a PhD every year the largest number being 48 in the year 2002. In 2003, 35 Icelanders finished their PhD and 37 in 2004. These are total numbers including degrees taken at home and abroad around the world. In 2004 five women and five men graduated from the University of Iceland, others (27) graduated from universities around the world. The distribution between countries is somewhat uneven showing that 40% of the doctoral students go to the USA and about 20% to the Nordic Countries. The average age of the PhDs graduating from the University of Iceland was 35 years in 2003 and 38 years in 2004.

The figure below shows in absolute numbers the doctoral degrees of Icelanders  taken in the period of 2002 to 2004. The degrees are presented according to sex and fields. Reservation is made for the accuracy of the statistics on PhD degrees awarded at universities outside Iceland as they are based on volontary information given by the individuals and the figures are most likely underestimated.
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An interesting picture emerges when the development in the number of doctoral students registered at Icelandic universities is considered. The following table shows this development – almost all students being registered at the University of Iceland. The table shows a steep and general increase in registrations, from 7 in 1995 to 144 in 2004, reflecting both the increased interest of the students and the increased offer of doctoral programmes. It also shows the distribution on fields and sex.
	Total
	
	
	
	
	
	
	
	
	
	

	Field
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Humanities
	1
	3
	7
	10
	12
	12
	15
	14
	20
	22

	Social Sciences
	
	
	2
	3
	1
	4
	9
	15
	26
	37

	Natural Sciences
	
	
	
	
	5
	11
	17
	17
	30
	36

	Engineering Sciences
	
	
	
	
	1
	1
	2
	3
	4
	5

	Health Sciences
	6
	6
	5
	8
	16
	24
	26
	31
	34
	44

	Agricultural Sciences
	
	
	
	
	
	
	
	0
	0
	0

	Total
	7
	9
	14
	21
	35
	52
	69
	80
	114
	144

	
	
	
	
	
	
	
	
	
	
	

	Women
	
	
	
	
	
	
	
	
	
	

	Field
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Humanities
	0
	2
	2
	4
	5
	5
	7
	10
	13
	16

	Social Sciences
	
	
	1
	1
	1
	1
	5
	6
	14
	22

	Natural Sciences
	
	
	
	
	1
	4
	8
	7
	15
	17

	Engineering Sciences
	
	
	
	
	
	
	1
	1
	2
	2

	Health Sciences
	3
	5
	2
	4
	7
	10
	12
	17
	21
	28

	Agricultural Sciences
	
	
	
	
	
	
	
	
	0
	0

	Total
	3
	7
	5
	9
	14
	20
	33
	41
	65
	85

	
	
	
	
	
	
	
	
	
	
	

	Men
	
	
	
	
	
	
	
	
	
	

	Field
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Humanities
	1
	1
	5
	6
	7
	7
	8
	4
	7
	6

	Social Sciences
	
	
	1
	2
	
	3
	4
	9
	12
	15

	Natural Sciences
	
	
	
	
	4
	7
	9
	10
	15
	19

	Engineering Sciences
	
	
	
	
	1
	1
	1
	2
	2
	3

	Health Sciences
	3
	1
	3
	4
	9
	14
	14
	14
	13
	16

	Agricultural Sciences
	
	
	
	
	
	
	
	
	0
	0

	Total
	4
	2
	9
	12
	21
	32
	36
	39
	49
	59


Statistics from the University of Iceland and the Pedagogical University of Iceland.

It is interesting to  note that of the 144 doctoral students in 2004 women account for 60%. It is also seen that majority of the women are studying within social and health sciences while the men tend to register in natural sciences. There is no information available on whether this high number of doctoral students at home will affect the number of students abroad or whether we will be seeing increased output in the coming years. It is, however, very likely that fewer students will take their whole doctoral education abroad and leaves the universities in Iceland with the challenging tasks to offer high quality doctoral programmes of a high international standard. This also creates some pressure on the government to increase funding.

Iceland in the Bologna process

The Higher education institutions and doctoral education comes under the jurisdiction of the Minister for Education Science and Culture. The Bologna process is followed actively, a national Bologna follow–up group is active and a special committee on quality in the education sector was set up in 2004. A three year action plan (2005-2007) on evaluation of the higher education institutions. The issue of developing the doctoral education is a central one in the general research policy agenda. The Science and Technology Policy Council, chaired by the Prime Minister, have in their policy declaration, confirmed by the government, emphasised the importance of research training at the doctoral level in strengthening the research at university level. I was also stated that the fund for research training needed revision and strengthening.
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�The national reports can be found at the Bologna-Bergen website: � HYPERLINK "http://www.bologna-bergen2005.no/" ��http://www.bologna-bergen2005.no/�


� Doctoral Studies and Qualifications in Europe and the United States, Status and Prospects. Ed. Jan Sadlak, Bukarest 2004. ISBN 92-9069-179-4, UNESCO 2004.


� B.H. Kehm, Developing Doctoral Degrees and Qualifications in Europe: Good Practice and Issues of Concern – A Comparative Analysis, pp. 279 -298 in the UNESCO report.


� NORBAL can be assessed through the web site: � HYPERLINK "http://english.nifustep.no/norbal__1/eng/startpage" ��http://english.nifustep.no/norbal__1/eng/startpage�


� See for example: � HYPERLINK "http://www.nordforsk.org/_img/Quality_in_research_2.pdf" ��http://www.nordforsk.org/_img/Quality_in_research_2.pdf� on Quality in Research Training, � HYPERLINK "http://www.nordforsk.org/_img/ACF104.pdf" ��http://www.nordforsk.org/_img/ACF104.pdf�, Nordic Research Training: Common Objectives for International Quality and � HYPERLINK "http://www.nordforsk.org/_img/ACF106.pdf" ��http://www.nordforsk.org/_img/ACF106.pdf�, Barriers to Mobility in Research training in the Nordic Countries.


� The national reports can be found at the Bologna-Bergen website: � HYPERLINK "http://www.bologna-bergen2005.no/" ��http://www.bologna-bergen2005.no/�


�� HYPERLINK "http://www.nifustep.no/norbal__1/eng/startpage" ��http://www.nifustep.no/norbal__1/eng/startpage�


� � HYPERLINK "http://www.nifustep.no/norbal__1/eng/startpage" ��http://www.nifustep.no/norbal__1/eng/startpage�l
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