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1. The European Context

As we witness the last stages of the Bologna curricular reforms, another reform topic is attracting an increasing degree of attention and reflection all over Europe: graduate education. While the new Master level programmes are being designed and implemented, universities are not only wondering about the transition to the third doctoral level but also considering a whole range of quality issues associated with doctoral education. Universities are trying to address some of the factors which are currently undermining the attractiveness of doctoral studies, such as their extended length, high attrition rates (linked to the uncertainty of successful completion), lack of financial and social security, and personal/ family dependencies. Furthermore, at most institutions there is little attention to career prospects of doctoral candidates or career relevant skills, leading to a frequent labour market mismatch between doctoral training and career options. Often, the doctoral thesis work, which is highly specialised, remains unaccompanied by wider disciplinary or interdisciplinary research perspectives and opportunities to enter into a stimulating dialogue with other researchers. Finally, the quality of doctoral supervision depends entirely on the quality of the individual supervisor. If problems occur or if the mentor pays insufficient attention to his mentee , the latter often does not know where to turn to solve the problem. 
With these conditions in mind, and against the backdrop of an industrial demand for flexible researchers to underpin our knowledge economies, the most frequently mentioned aims of the doctoral reforms which are currently being addressed in many countries in Europe comprise:

· Enhancing quality (supervision, mentoring, support, financial and framework conditions, duration) by complementing individual supervision with regular reviews by second supervisors or a doctoral committee, other additional contact points, as well as a possibility and transparent procedure for dealing with complaints. Quality is also enhanced by ensuring appropriate research expertise and ensuring appropriate advisory (pedagogic) ability as well as clear communication of responsibilities and expectations of supervisors and doctoral candidates through written guidance and an induction process. This issue seems to be addressed in all countries, with most consequence in the UK.

· Increasing relevance and career attention in view of diversified research-based career paths, e.g. by introducing career-relevant skills training. This issue is prominently discussed in the UK, Ireland, Sweden.

· Increasing interdisciplinary and social integration, often in the framework of doctoral programmes or graduate schools – addressed in most countries, prominently in Germany and the Nordic countries.

· Linking doctoral training to centres of research excellence (with sufficient critical mass) -- widely discussed in Finland and the Netherlands.

· Enhancing the international attractiveness of graduate education e.g. by linking it to visible research strengths and embedding it larger more marketable institutional forms such as graduate schools. This is a transversal issue in most countries, especially in western Europe.

2. Positions, Opportunities and Challenges for Swiss Doctoral Education

In spite of stagnating or minimally growing research expenditures in recent years, Switzerland still holds a very competitive position in the international research market. Switzerland can boast good positions regarding research input, output and impact in research and research training. In fact, the Swiss universities and research-based enterprises can claim to constitute one of two or three most competitive research landscapes in Europe. Switzerland does well, not only in terms of wealth and resources per researcher (Figure 1) but also in terms of what it achieves with the money it spends (Figure 2). Also as concerns its innovation capacity Switzerland tops the ranks in Europe (together with Sweden).
 In spite of its relatively high output of doctorates (Figure 3), the only Achilles heel of the country is the very high import of highly qualified labour. The share of new S&E graduates is only 63% of the EU average so that Switzerland relies on immigration of highly-skilled workers, particularly for its pharmaceutical sector. Its small inland talent pool also forces Swiss universities to be international in outlook and offer, but if and wherever it does not meet competitive standards of international attractiveness, the effects would be felt immediately in the knowledge intensive sectors.
Figure 1: R&D Expenditure (in 1000 current €) per researcher (FTE), 2001
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Figure 2: Scientific Impact as Function of National Wealth
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National science citation intensity (measured as the ratio of the citations to all papers) shown as a function of the national wealth intensity (GDP per person) for the 31 nations in the comparator group. (GDP and wealth intensity are given in thousands of US dollars at 1995 purchasing-power parity.) 
Data sources: Thomson ISI, OECD and the World Bank. 
Figure 3: Doctorates per Age Cohort
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Given the high competitiveness of the Swiss research landscape and its equally high dependence on international attractiveness, Swiss doctoral education has to maintain and extend a particularly high international research profile which allows it to be attractive to highly qualified graduates from abroad. This implies an enhanced role of institutions in strengthening and highlighting the relation of doctoral training to their international research strengths, ensuring quality of supervision and mentoring, greater consideration of the needs of non-university career perspectives, and where necessary, ameliorating the dialogue of individual researchers with a wider set of cognate scientific questions and fields. Let us illustrate the institutional role further.
1) As foreign examples show, the enhanced role of institutional management is sometimes associated with (sometimes controversial) political issues. These include the imposition of criteria of critical mass or international excellence standards for doctoral programme support, or the need to establish some common offer or common infrastructure between several institutions in order to establish sufficient critical mass, visibility and cost efficiency. The national competition for doctoral programmes has only begun recently in Switzerland and is likely to increase further, especially in so far as costly structures such as international graduate schools are concerned. 
2) Quality questions will also have to be addressed at institutional level, such as recruitment, selection and supervision procedures, possibly supported by doctoral committees, organisational structures of graduate schools and their integration into institutional structures, all of which will not come naturally to a system in which doctoral training rests traditionally on the shoulders of individual professors. Most importantly perhaps, the question of when and how doctoral candidates and advisors select each other may well be reviewed if graduate school structures are added to the master/disciple relationship.

3) As the CRUS/HRK/ÖRK already point out in their Common Position of 2004,
  the diversity of labour market needs with respect to knowledge and research-based functions implies that institutions will have to be more responsive to the needs of non-university employers in their doctoral offer. Given the insufficient supply of scientists and engineers, there may even be a need for adjustment in terms of the quantity and relevance of the current production of doctoral degrees. Such concerns may appear overly economic but can hardly be ignored in a country which depends so highly on the innovative capacity of its labour force. But even within the academic career options, graduate educators should ask themselves whether the relevant professional skills, that are needed to excel in a highly competitive university sector, beyond the quality of the thesis, are sufficiently addressed in current graduate training. Thus the skills debate is relevant for Switzerland too.


But what kinds of skills training should be associated with doctoral research education, without undermining independent research time and focus? Of course some skills training is already part and parcel of research training at doctoral level through the initiative of the supervisor: from methodological skills to presentation, team and teaching skills, many doctoral student already benefit from such transferable skills. Here the question is not to introduce something new but rather to make sure that such high quality standards can be granted to each doctoral candidate, independent of the supervisor. Indeed, these skills which are of immediate relevance to the research sector have already been highlighted as institutional responsibilities by the CRUS in their common position paper with the German HRK and the Austrian ÖRK:

„Für die zukünftige Entwicklung des Doktorats im europäischen Wissenschaftsraum sollten folgende Aspekte leitend sein: 

· die Entwicklung von Strukturen, die eine forschungsgeleitete Herausbildung methodischer, disziplinärer und interdisziplinärer Kompetenzen über die Masterausbildung hinaus gewährleisten,

· die Vermittlung eigenständiger Forschungs-, Präsentations- und Publikationskompetenz,

· die Vermittlung von Schlüsselqualifikationen (Analyse und Vermittlungsfähigkeit, fachspezifische Auslandserfahrungen, Selbständigkeit).“
Other part of skills training, already familiar practice in some countries, would perhaps be an entirely new offer at some institutions: e.g. accompanying modules on research ethics or on issues of Intellectual Property, or entrepreneurial skills (a major priority in Sweden). Experience in other northern European countries shows that such modules, if limited and flexible and sufficiently customized to the concerns of their subject areas, are very positively received by doctoral candidates.

 
A final challenge which still lies in store for many doctoral offers concerns the opening of the internal career tracks to outsiders. While some subject areas may already allow a remarkable influx of graduates from other (often foreign) institutions into doctoral level provision, other fields largely recruit their doctoral candidates from among the “home-grown” master-level students, and even pass the most successful and/or lucky ones onto the post-doctoral level in the same institution. Such “inbreeding” not only hinders international exposure and exchange but may also make such young academics significantly less flexible and attractive on the international market of their field.


Hidden behind many of these questions are deliberations about the use and cost of introducing graduate schools or other structures which serve to look after these concerns. These reform debates and plans have begun only recently in Switzerland but they are likely to remain a core institutional development issue for years to come.
� Joint Skills Statement of Research Councils in 2000. UK government -review by Sir Gareth Roberts 2003: „….PhD students’ training should include at least 2 weeks’ dedicated training a year, principally in transferable skills….“


� See European Innovation Scoreboard 2006.


� Zur Zukunft des Doktorats in Europa. Gemeinsame Erklärung der Rektorenkonferenz der Schweizer Universitäten (CRUS), der Österreichischen Rektorenkonferenz (ÖRK) und der Hochschulrektorenkonferenz (HRK)
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� At European level these discussions on career development measures for university researchers and an open international career market for researchers have advanced considerably, though only rhetorically, helped by the push by the European Commission for a common European researchers’ labour market: „New instruments for the career development of researchers should be introduced and implemented, thus contributing to the improvement of career prospects for researchers in Europe. […] The Commission recommends that Member States endeavour to take, wherever necessary, the crucial steps to ensure that employers or funders of researchers improve the recruitment methods and career evaluation/appraisal systems in order to create a more transparent, open, equal and internationally accepted system of recruitment and career  development as a prerequisite for a genuine European labour market for researchers.“ (Commission Recommendation of 11 March 2005 on the European Charter for Researchers and on a Code of Conduct for the Recruitment of Researchers)








