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Challenges for career and mobility of researchers in Europe

Ludmila Ivancheva, Elisaveta Gourova
Career development and mobility of highly-skilled people have been in the centre of several fora and actions in Europe. Research and policy representatives have investigated which are the motivating and inhibiting factors for international mobility, which are the conditions and problems that researchers face at their work and career development, and how to foster creativity, knowledge creation and innovation. This paper is based on a survey carried out within the FP7 project E*CARE in 8 European countries. It highlights some findings linked to the environment for career and mobility of researchers in Europe, and the awareness on EU initiatives for building the European Research Area. A special emphasis is given on the attractiveness of researchers’ career, the remaining problems of researchers’ mobility and its impact on further career development.

Introduction

Today as never before economy and social prosperity depend on the progress of scientific knowledge and its successful transformation in new innovative products and services, in healthy environment and improved living conditions. The only proper alternative to face successfully these new challenges is the intensive development of research and innovations, based on a high quality and well motivated human potential. The European Union (EU) policy stresses the availability of a critical mass of well-grounded researchers as a key factor for advancement of scientific knowledge and technology progress, as well as for improvement of the quality of life, and providing welfare of European citizens and raising the general competitiveness of Europe (European Commission, 2005a). The vision of “smart growth” or developing an economy based on knowledge and innovation is the core concept of the new EUROPE 2020 Strategy (European Commission, 2010a).
The sustainability of European human resources in research remains, however, a crucial problem. The first challenge is linked to the demographic collapse, and the low interest of the young generation for starting a scientific career. Secondly, the USA continues to be an attractive destination for talented and skilled researchers from all over the world, including the European region. In 2004 25% of all 400 000 foreign scientists and engineers in USA are coming from EU (European Commission, 2008a). A negative influence has also the structural fragmentation of European labour market for researchers, which to a great extent is due to problems in field of social security and to differences in tax and pension systems among the European countries (European Commission, 2007). The skills development process of scientists does not prepare them for the knowledge economy, for moving between sectors and countries, as well as for working in competitive environment (Gourova et al, 2006; Nisheva et al, 2009).
All these factors determine the need for special policy measures targeted at development of human capacity in research. Subsequently, the specificity of modern research should be taken into consideration as well: it is getting more complex and more inter- and trans-disciplinary. According to Regets (2007), more R&D activity of all types is done across borders; global capacity for science and technology is growing rapidly in most part of the world; increased international collaborations and increased and more complex flows of students, workers, and finances are noted. An important condition for realization of these processes is the availability of a critical mass of competent highly skilled people and of adequate infrastructures.
In the high-income economies, demand for science- and technology-related skills grew steadily in the late decades of the 20th century (Hart, 2007). Therefore, the policy makers of EU pay special attention to researchers and science as a key segment of the knowledge economy. EU makes efforts to retain its best scientists, to recruit high-quality research staff from countries outside Europe, and at the same time, to attract more skilled and motivated young people to the research profession.
The research landscape in Europe has changed significantly, following the specific measures taken for building a European Research Area (ERA), as well as the establishment of European Research Council and the European Institute of Technology. In this process the career and mobility of researchers have deserved particular attention. Since launching the ERA in 2000, a number of EU measures were targeted at building a European labor market for researchers and taking the maximum benefits of their mobility, knowledge and networking, as well as attracting researchers to Europe and providing excellent opportunities for their work and career development. Some important actions deserve particular attention (Gourova et al., 2010):

· The Mobility strategy of 2001 (European Commission, 2001) focused on turning the brain-drain into brain-gain and using the brain circulation of researchers for the benefits of the new economy and the society in Europe as a whole. Developing a network to help researchers in their mobility and provide them targeted assistance for overcoming the mobility barriers resulted in building present EURAXESS network and strengthening the pan-European collaboration of EURAXESS Service Centres. 

· The emphasis on career development of researchers found its expression in the European Charter for researchers and Code of Conduct for the recruitment of researchers (C&C) (European Commission, 2005b), which set out the roles and responsibilities of researchers and their employers and sponsors, as well as focused on greater transparency of the recruitment process and providing better career perspectives and stability of researchers’ jobs.

An important new Commission initiative was launched in 2008 addressing the existing barriers and problems for the research labour force in Europe (European Commission, 2008b). The European partnership for researchers represents a commitment of European and national institutions for taking measures in four important areas:

· to ensure open and transparent recruitment of researchers, including job advertisement at the EURAXESS portal, and to establish procedures for recognition of diplomas and qualifications from other countries and sectors;

· to provide social security and supplementary pension opportunities to mobile researchers, and increase their awareness on the respective rights and practice;

· to ensure attractive employment and working conditions for both young and experienced researchers by applying the ‘flexicurity’ principle;

· to equip researchers with skills and competences necessary for working in open and competitive environment, for clear communication of ideas and undertaking innovation and entrepreneurial activities.  

It could be seen that on European level the mobility becomes a fundamental factor for advancements in research and an indispensable element of the career trajectory of researchers in all disciplines. It is assumed as an effective and powerful instrument for transfer of knowledge and competences, as well as of priorities and orientations, boosting European excellence. The international mobility assists the process of balancing the researchers’ labour market in EU and facilitates scientists to develop their capacity and expertise, to enhance their creativity and qualification, providing them with more favourable and clear perspectives for their career progression (OECD, 2008; Gabaldon et al, 2004; European Commission, 2008b). 
Therefore, exploring the international mobility in R&D field is a question of high current interest. This paper presents some results of the project “European Career of Researchers” (E*CARE) funded by FP7 program, which tries to identify the driving forces and substantial obstacles concerning the international mobility and career development of researchers of eight European countries; to assess the general working environment, the forms and quality of services for mobile researchers and the degree of available institutional support; to reveal the main characteristics of international mobility of European scientists and its major impacts and consequences for them. So, indicating the strengths, but also the weaknesses in the considered sphere and the possible steps for their overcoming, we hope to assist the policy makers in their efforts to provide better opportunities for career and mobility of European researchers.
Analytical framework of the study

The academic mobility can be considered as part of the globally-spread process of mobility of highly-qualified workers (engineers, programmers, doctors, etc.). According to Hart (2007), more highly skilled people are travelling in more directions than ever before. They are defined as men and women with a broad range of educational and occupational backgrounds (Salt, 1997), or as individuals who have received some form of specialized education and training, who possess a high level of experience and competence in a particular area, and who utilize these skills in a professional context (Bailey,  2003). 
The researchers’ mobility is not the typical case of skilled workforce migration. It is rather a complex phenomenon, formed and directed by the attitudes and objectives of many actors, involved in it – scientists, research institutions, experts, knowledge-intensive companies, policy makers and other stakeholders, related to a given research discipline. The geographic mobility of scientists has its roots in the ancient history – it existed e.g. between Athena and Alexandria. It plays the role of a complementary component in constituting the scientific identity (Ivancheva and Pavlova, 2009). By its nature science is a universal culture, sharing common ideas, norms, philosophy and language irrespective of national boundaries. EU policy documents also emphasize the “inherent international dimension of research” (Council of the EU, 2003, p. 3). David and Foray (1995) argue that knowledge must be created, distributed, and used in order to contribute to the advancement of science and technology. In this sense, academic mobility is rather transfer of knowledge (and skills) than transfer of skills only. Nerdrum and Sarpebakken (2006) consider the mobility of researchers driven by tree key factors in principal strongly associated with the system of science: desire to keep up-to-date with state-of-the-art; to have qualified feedback on the originality, relevance and quality of your own research; and as a source of inspiration. Scientific curiosity is stressed in this context by Mahroum (1998). Moreover, Baláž and Williams’s study of Slovakian students (2004) highlights occupational differences concluding that researchers, especially from academic sectors, still tend to be more prone towards migration and they migrate through their own ad-hoc networks. Generally, in the present global knowledge-based economy, the international mobility of academic skills-holders has become viewed as “a natural extension of the traditional cosmopolitan character of the world's scientific community” (Meyer, 2003, p. 2). For all that reasons scientists occur to be among the most mobile categories of workers.
While the permanent migration is “one-time event”, academic mobility has more fluid and evolutionary nature and often it repeats many times in different forms – joint research projects, special mobility programs, academic exchange, time-limited work under fixed-term contract, etc. (Ackers, 2005). In general, in research practice the temporary kinds of mobility prevail, embedded in career trajectories, in contrast to the permanent form of manpower migration.  

During the 1960s and 1970s, much discussion and analysis took place about the mobility of highly-skilled professionals, mostly in the “brain-drain” framework (Adams, 1968, Bhagwati, 1976). In late 90th, a new concept of “brain-circulation” was introduced (Gaillard and Gaillard, 1997; Johnson and Regets, 1998). 

Meyer (2003) speaks about a “paradigm shift” from “brain-drain” to “brain-circulation”. Positive aspects of the circulation model include the ways in which the compensation mechanisms such as scientific cooperation and co-authorship mitigate its disadvantages. Some important new features occurred, changing the nature of the international scientific mobility: it is temporary rather than permanent; and multi-directional instead of unilateral (Meyer, 2003). So, the concept of “brain circulation” supports a broader approach encouraging us to conceptualize migration in terms of on-going processes rather than single permanent moves (Ackers, 2005). According to Saxenian (2002), this concept was introduced to put emphasis on the potential gain stemming from temporary mobility as such circulation implies linkages between national science and innovation systems. Kale et al (2008: 429) argue that “flows of people may become an ever-more important determinant of the innovative capacities of nations, regions and sectors”. Therefore, last years European countries have intensified efforts to govern brain-circulation in order to increase their benefit from scientist mobility (Thorn and Holm-Nielsen, 2006).

In personal aspect, collaborating with other scientists abroad enhances the capabilities and productivity of mobile scientists (Edler, 2007). Mobility has also a positive impact on learning, including language competences, and it contributes to understanding other cultures – an important asset in an increasingly global economy (Movsesyan et al, 2006). Moreover, freedom of movement is a human right that would have positive value even if all economic effects were negative (Regets, 2007). 

In general, the researchers’ mobility can be viewed as: 

· outward mobility (the mobility in terms of outgoing researchers) from the perspective of the country of origin, which raises the question of the reasons for choosing to go abroad, and that of a potential “brain-drain”, but also of “brain-gain” by returning scientists; 

· inward mobility (the mobility in terms of incoming researchers) from the perspective of the host country, and the reasons these countries choose to receive international scientists. 

Typically, there is a combination of pull factors (attraction by some foreign countries) and push factors (discontent with the context in home country) for international mobility of researchers (Ciumaasu, 2010). But this terminological framework is not quite correct. On the one hand, moving to other country can be hindered by administrative, legal and/or financial barriers, posed by the chosen destination country, as well as by accommodation problems, linguistic and cultural barriers or obstacles related to family issues, especially stressed by Ackers (2005). On the other hand, in some cases the home country could be considered also as attractive, but for coming back after gathering knowledge and experience abroad. Moreover, strong personal connections or work responsibilities, for instance, could discourage somebody to relocate. By that reason, we suggest the wider usage of the terms “driving force” or “motivating factor”, and “inhibiting factor” for international mobility instead of “push” and “pull” factor, considering that they encompass more completely and in a more adequate way the motives, and respectively – the problems related to international mobility of researchers.
Regets (2007) argues also that some outcomes of the international researchers’ mobility are of advantage to both sending and receiving countries (e.g. enhanced knowledge flows and collaboration and increased ties to foreign research institutions). He points out some possible global effects as well: better international flow of knowledge, greater job options for workers and researchers, better job matches through global job search, greater ability of employers to find rare or unique skill sets and formation of international research or technology clusters. The potential losses and benefits for the sending and receiving countries are discussed also in a policy brief of OECD (2002). According to it, there are several net positive effects for the main host countries, notably the stimulation of innovation capacity, an increase in the stock of available human capital and its creativity, and the international dissemination of knowledge. Similar opinions express other authors as well (Davenport, 2004; Williams and Balaz, 2008). The inflow of research talents could also contribute to a change in the age structure of the research labour, especially if young researchers and PhD students are attracted. 
For sending countries, the loss of human capital can be at least partially offset by opportunity for gaining external knowledge and expertise, and access to global networks through the Diaspora networks (Ciumasu, 2010). The mobility of scientists can also promote investment in training in sending countries. Many of the benefits for sending countries, however, can only be realized in the longer-term and require that countries invest in science and technology infrastructure and the development of the opportunities for teaching, research and entrepreneurship at home (OECD, 2002).
In sum, the brain circulation provides options for positive economic influence on the affected countries. Scientists realize a whole range of positive individual benefits, and by doing so create positive net effects in the country in which they are originally based and to which they return or keep up linkages (Grimpe et al, 2010). 
In our study we have to identify more closely the motivation factors shaping the career and mobility decision-making processes of researchers, and how these affect the European scientific mobility patterns. They may be various scientific, economic, social and cultural reasons for mobility. According to Ackers (2005), these can be grouped to include aspects of employment (better research environment, opportunities for career advancement, scientific excellence, wage differentials, quality of research facilities), wider economic and quality of life factors (living conditions) and finally, more esoteric issues (personal development associated with travel and experiencing another culture). 
Emigration of the highly-skilled workers from developing countries is considered to be influenced, on first place, by economic and social environment, political instability and poor quality of life in the home country (OECD, 2002). But in her study Ackers (2005) concludes that long-term mobile researchers can be considered “knowledge migrants”, searching for opportunities for career advancement, rather than economic migrants. Moreover, researchers put most considerable emphasis not on their personal financial situation, but on the funding of science more generally and on the impact of this on their ability to work effectively (Ackers 2005). Similar is the assumption of Martin-Rovet (2003): researchers seek centres of scientific excellence and access to the best and latest scientific equipment; they want increased research funding and better salaries; they look for a society where science is respected and where their social status is esteemed. So, in the context of “brain-circulation” and considering the improved political and economic conditions in the countries, having newly acceded to the EU, on the one hand, and the above discussed specificities of the mobility in research, on the other hand, it can be expected (particularly for the region of Europe) a raise of the weight of research and career-related motivating factors in comparison to socio-economic ones. A fact corroborating this suggestion is that, looking at the top performing countries, the bigger ones (with the exception of the UK) have a high level of both inward and outward mobility (European Parliament, 2009). However, obviously some correlation between the economic situation and research environment in every country under investigation and the corresponding mobility attitudes and patterns could be identified, especially concerning hopes for future professional development after returning home. 

Some research results show that mobility is part of researchers’ career, and they are driven mainly by the access to cutting-age technology and ability to gain international experience, to get new knowledge and to enter strong scientific networks (Davenport, 2004; Williams and Balaz, 2008; Gourova, 2005). Participation in international education and training, including the various international exchange schemes and fellowships, has stimulated the interest of young researchers to work abroad (Mahroum, 1998). The improvements in living standards and the growth in foreign research contracts provide incentives for return and general reduction of the intention to move abroad (Salt, 1997). 

Several studies have been focused on the barriers for mobility of researchers (e.g., Edler, 2007; Thorn and Holm-Nielsen, 2006). As stated in the RINDICATE report (European Commission, 2008c), as inhabiting factors for researchers’ mobility still could be considered:

· difficulties with mobility funding, especially in the first 7 years of research experience

· lack of recognition of mobility experience in recruitment and career development

· unsatisfactory arrangements and practices concerning social security

· quality of life issues – linked to accommodation and family life 

· health care insurance, immigration rules

· to a certain extend, lack of competition-based internationally open recruitment. 

The substantial differences in living costs and amounts allocated as grants in the different countries, as well as the lack of access to quality services in terms of information, guidance, and accommodation are identified as other important barriers to mobility (Bolongna Coordination Group on Mobility, 2009).
Since it was found that international mobility is beneficial for mobile researchers, for sending and receiving countries, as well as for the global economy, the main issue is not to prevent researchers from moving, but to take profit and provide them with adequate return opportunities and career prospects (Cornelis, 2007, Gourova, 2003). The major task is to create conditions for brain-gain and brain-circulation in Europe, effectively removing obstacles for international mobility. 

Research methodology and respondents profile 
The paper presents some results of the project “European Career for Researchers” (E*CARE) funded by FP7 program, trying to investigate the situation in eight European countries (Austria, Bulgaria, Czech Republic, Cyprus, Greece, Hungary, Slovakia and Switzerland) and to raise the debates at national level for providing better environment for researchers and improving their career and mobility prospects (E*CARE Project, 2009). The main subjects of our study were:

· General working conditions of researchers;
· Motives and information sources for international mobility;
· Major problems and obstacles in the considered field;
· International mobility rates, destinations, periods and frequency;
· Forms and effectiveness of institutional support;
· Main impacts of the international mobility.
In order to obtain reliable data about the problems considered above as a base for further analyses, as well as conclusions and recommendations for future actions, it was applied the method of a sociological survey. Two different questionnaires were prepared, directed to the specified target groups: Questionnaire for Researchers – PhD students, Post Docs, experienced researchers, university lecturers, etc., and Questionnaire for Stakeholders (representatives of industry, research organizations, NGOs, public bodies, etc.). They were disseminated among the corresponding target groups in each participating country. Both surveys were run in parallel.

In the study, both quantitative and qualitative approaches are used. Inquiry, based on purposive sampling and consisting of many open-ended questions, is focused on selecting information-rich cases for yielding insights and in-depth understanding of the considered problems rather than empirical generalizations. With a purposive sample, the opinions of the target population could be gathered and examined. The purposive sampling technique was used in both surveys, directing the questionnaires only to relevant respondents – representatives of researchers’ or stakeholders’ community. Typological samples, formed in this way, can be not very large in size and not fully representative, but yet quite reliable and enabling the discovering of the most characteristic patterns and attitudes regarding the observed problems (Ritzer,  2007; Saykova, 2004). A specific delimitation of this method is that, as with all non probability sampling methods, the precision of the estimates cannot be exactly calculated (Informational Brochure, 2003). In the same time, the return rate here is not a significant factor – if low, the questionnaires are disseminated to other appropriate persons as long as the preliminary determined population numbers get reached.
The questionnaires were disseminated among the corresponding target groups in paper form or electronically. The size of the samples for each country was fixed on about 100 researchers and 30 stakeholders (with exception of Cyprus as a country with much less research community). Totally 869 researchers and 313 stakeholders have responded to our survey. The quantity of the returned filled in questionnaires formed the samples of each country, as follows: Austria – 181 researchers (21% of total number of responses), 28 stakeholders (9% ratio); Bulgaria – 103 researchers (12%), 36 stakeholders (11.5%); Cyprus – 45 researchers (5%), 7 stakeholders (2%); Czech Republic – 102 researchers (12%), 34 stakeholders (11%); Greece – 94 researchers (11%), 20 stakeholders (6.4%); Hungary – 114 researchers (13%), 54 stakeholders (17%); Slovakia – 118 researchers (13.5%), 30 stakeholders (9.6%); Switzerland – 112 researchers (13%), 30 stakeholders (9.6%). 
The present employers of most our respondents are universities (52%), followed by public research institutions (23%). Research institutions in private sector are employers of 4% of the researchers, and other 3% of them are representatives of private sector companies. The statistical results show that the majority of the survey respondents are 25 to 35 years old (43%), 23% are between 35 and 45 years of age, while other 26% are older than 45 years. Regarding gender, 57% are male, and 40% – female (3% did not provide an answer). The study indicates that most of the respondents (34%) are experienced researchers. The Post Docs taking part in the survey are 21%, similar to the number of PhD students (22%). With greatest share of PhD students (43%) is the Czech Republic, on the next position is Slovakia with 37%. Regarding their scientific field, about 40% of the respondents are in the area of natural sciences, followed by researchers in the field “Engineering and technology” (21%). Other scientific fields (social, medical sciences, humanities, etc.) are represented by less than 15% of all respondents. 
The primary sociological data gathered were processed statistically obtaining mainly percentage distributions, ratings, etc. For the purposes of the analyses some additional research methods were applied: generalizing, classifying, creating new indices, data comparing.

The study is limited to state-of-the art in EC only; problems of researchers’ mobility to other regions of the world are not concerned. 
Main survey findings
General working conditions of researchers
It should be taken into account that the E*CARE survey is carried out in countries with large differences in their economic development and social environment, as well as in their traditions in research and education. According to the main income indicator – Gross domestic product (GDP) per capita, expressed as a proportion to the European Union (EU-27) average, the considered countries are ranked (for 2008) as follows (European Commission, 2010b): Switzerland – 141; Austria – 123; Cyprus – 96; Greece – 94; Czech Republic – 80; Slovakia – 72; Hungary – 64; Bulgaria – 41 (European Commission. 2010b).

The disparities in research funding are other serious factor for the differences among the countries, especially in reference to researchers’ career and mobility. As recent EU statistics show, among the investigated countries the Gross domestic expenditures on R&D (GERD) vary in a large scale: in case of Bulgaria, Cyprus and Slovakia they are less than 0.50%; Greece – 0.57%; Hungary – 1.0%; Czech Republic – 1.54%. At the same time, in Austria and Switzerland this indicator exceeds 2.50% (EUROSTAT, 2009). 

Considering the importance of the science policy and of the research environment for the career and mobility of European researchers, and in order to identify the corresponding national specificities, several questions were posed concerning this field of inquiry. So, the respondents were asked to assess the degree of applicability of diverse requirements to researcher’s employers and funders, formulated as major principles in European Charter for researchers and Code of Conduct for the recruitment of researchers (European Commission, 2005b). The suggested scale comprises two negative, one neutral, and two affirmative answers. In order to structure the received data and to depict more clearly the results’ meaning, we have summed the percentages for the negative answers, and apart – these for the affirmative ones, calculating the difference between the two obtained sums. So we have found out the margins between the negative and the positive opinions, indicating the respective sign (plus or minus).  All data are presented in the Table 1.

Table 1. Degree of meeting some requirements to researchers’ employers and funders
	Please rate if the following requirements to researcher’s employers and/or funders are applicable in your country:
	No (%)
	Not at all (%)
	No + Not at all (%)
	Rather yes (%)
	Strongly (%)
	Rather yes + Strongly (%)
	Margin between - and + opinions

	Research institutions offer appropriate equipment and facilities.
	7
	15
	22
	26
	9
	35
	13+

	The working conditions for researchers provide the flexibility deemed essential for successful research performance.
	8
	13
	21
	27
	6
	33
	12+

	Researchers are provided adequate and equitable social security provisions.
	6
	14
	20
	23
	9
	32
	12+

	Researchers are represented in the information, consultation and decision-making bodies of the institutions for which they work.
	3
	19
	22
	18
	13
	31
	9+

	Researchers are not discriminated in any way on the basis of gender, age, ethnic, national or social origin, religion or belief, sexual orientation, language, disability, political opinion, social or economic condition.
	19
	12
	31
	24
	15
	39
	8+

	
	
	
	
	
	
	
	

	Researchers enjoy fair and attractive conditions of funding and/or salaries.
	18
	28
	46
	12
	2
	14
	32-

	A specific career development strategy for researchers at all stages of their career is ensured, regardless of their contractual situation
	13
	34
	47
	15
	3
	18
	29-

	An evaluation/appraisal system is applicable for assessing professional performance of researchers on a regular basis and in a transparent manner.
	8
	31
	39
	16
	8
	24
	15-

	A gender balance at all levels of staff, including supervisory and managerial level is applied.
	12
	22
	34
	13
	7
	20
	14-

	The entry and admission standards for researchers are clearly specified and there are no barriers for researchers returning to a research career.
	9
	26
	35
	10
	11
	21
	14-

	The value of geographical, intersectoral, inter- and trans-disciplinary and virtual mobility as well as mobility between the public and private sector is recognized as an important means of enhancing scientific knowledge and professional development at any stage of a researcher’s career.
	12
	21
	33
	21
	5
	26
	7-

	The performance of researchers is not undermined by instability of employment contracts.
	11
	19
	30
	21
	6
	27
	3-


The results outline three requirements, met to a greatest extend according to the respondents: 

· Research institutions offer appropriate equipment and facilities (score 13+);

· The working conditions for researchers provide the flexibility deemed essential for successful research performance (12+);
· Researchers are provided adequate and equitable social security provisions (12+).
Most negatively was evaluated the degree of applicability of the following requirements:

· Researchers enjoy fair and attractive conditions of funding and/or salaries (32-);
· A specific career development strategy for researchers at all stages of their career is ensured, regardless of their contractual situation (29-).

It is interesting to note the differences in the countries of the respondents. Most positively the research environment was assessed in the case of Switzerland. Concerning economic and social conditions for doing research, a high positive vote was received by the respondents from Austria as well, but at the same time they are very critical in regard of some policy issues, e.g. the availability of specific career development strategy for researchers at all stages of their career (75% negative margin). The majority of Austrian stakeholders consider also the gender balance in research is not ensured in their country (“minus” score 72%). Other country with high satisfaction with the degree of applicability of requirements to researcher’s employers and funders turned to be Czech Republic, whereas the situation in Cyprus and Bulgaria is least favourable. These results correlate strongly with the mentioned above indicator for research funding of the investigated countries. 
On the question “What do you consider as discouraging factor at national level concerning career and mobility of researchers?” most respondents indicate funding problems (66%). The lack of appropriate researchers’ mobility policy and the low priority of science are other significant factors (according 44% of the respondents) in this respect. The low political support is also recognized as a major hindering factor. 
Further question inquires about the stimuli for work of researchers (see Fig. 1). Here the great majority of the respondents (87%) emphasize the role of the excellent working conditions and possibilities for development. The financial benefits are placed on second position with 71% vote. The moral stimulation and the information services are also well estimated with more than 60% positive marks. 
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Fig. 1 Importance of the stimulation for work of researchers
The respondents were asked to assess the effectiveness of some possible measures, which could be taken in order young people to be attracted to scientific career. The results indicate that the improvement of financial conditions for doing research would be of greatest importance in this respect (Fig. 2). According to about 40% of the respondents, the following actions could also influence positively the willingness of young people to join the research community: encouraging and rewarding young researchers with scientific achievements, and improvement of technical and scientific infrastructure. The other proposed measures were approved by less number of respondents. 
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Fig. 2. Ways of attracting young people to take up scientific career
The attitude to a researchers’ career could be grown up from early age. However, the opinions about the national school systems and their ability to encourage the curiosity and to create positive image of science among young people are not very optimistic (positive exceptions are Czech Republic and Switzerland, according to the survey). Obviously the national policy makers should consider substantial improvement of the “state-of-the-art” in this respect, because it is strongly associated with the possibilities for effective reproduction and rejuvenation of the human capital in the sphere of research.
Motives and information sources for international mobility 
In the E*CARE survey, according to the generalized data of all 8 countries, the main motive for researchers to work abroad is the possibility for future career development (73%), working on interesting research topic (63%) and participation in a collaborative research project (57%). The high reputation of the host institution is another substantial reason for international mobility (53%). An interesting finding, confirming the suggestion made in the analytical framework section, is that only about one third of the respondents pay significant attention to remuneration or to higher standard of living abroad. Family connections and business or commercialization opportunities are not among the strong motives for international mobility of researchers. 

Table 2. Motives for international mobility in some EU countries

	
	Reputation of the host organization (%)
	Future career development (%)
	Access to special facilities (%)
	Knowing new country and new culture (%)
	Family connections (%)

	Austria
	0.59
	0.71
	0.45
	0.48
	0.06

	Bulgaria
	0.35
	0.56
	0.37
	0.53
	0.02

	Cyprus
	0.67
	0.71
	0.31
	0.42
	0.22

	Czech Rep. 
	0.41
	0.79
	0.28
	0.47
	0.18

	Greece
	0.56
	0.81
	0.50
	0.33
	0.09

	Hungary
	0.39
	0.64
	0.49
	0.47
	0.02

	Slovakia
	0.51
	0.75
	0.44
	0.51
	0.04

	Switzerland
	0.78
	0.83
	0.33
	0.55
	0.04

	
	Business or commercialization opportunity (%)
	Higher salaries/high standard of living (%)
	Participation in a collaborative research project (%)
	Better working conditions in the host organization (%)
	Interesting research theme (%)

	Austria
	0.03
	0.17
	0.59
	0.31
	0.73

	Bulgaria
	0.09
	0.28
	0.64
	0.40
	0.35

	Cyprus
	0.20
	0.44
	0.60
	0.27
	0.67

	Czech Rep. 
	0.04
	0.48
	0.41
	0.51
	0.67

	Greece
	0.10
	0.56
	0.49
	0.47
	0.65

	Hungary
	0.03
	0.48
	0.73
	0.36
	0.62

	Slovakia
	0.08
	0.36
	0.65
	0.47
	0.69

	Switzerland
	0.02
	0.21
	0.46
	0.25
	0.71


Some specific differences among the participating countries could be pointed out (see Table 2.). For example, working on interesting research theme is attractive for more than 60% of the respondents, and only for 35% of Bulgarian researchers. Swiss respondents are looking for host organizations with higher reputation (78%), and are strongly concerned with their career development opportunities (80%), while access to special research facilities and better working conditions are not among the drivers for their international mobility. These results could be easily explained – as indicated above, Switzerland is a country with favourable research environment and high level of research funding. Other researchers are less concerned with the reputation of the host institution, but driven by factors like future career development (Czech Republic), access to special facilities or participation in a collaborative research project (Hungary) or better working conditions in the host organization (Bulgaria). In the last case is identified again a strong correlation with the not very attractive research system in the home country.

As other motives for international mobility were pointed out: scientific qualities and expertise of some host researchers (Hungary, Austria, Switzerland), lack of appropriate opportunities at home (Switzerland, Hungary, Czech Republic), less administration, respect and politeness at all levels abroad (Hungary, Bulgaria), need of complementary experience (Hungary); assistance provided by friends abroad and opportunities for career development of the partner (Switzerland), attractive host location (Austria), opportunities for interesting studies, training, conferences, meetings (Cyprus), fast procedures for getting residence permit (Czech Republic).
A question was posed about the sources of information, used by the respondents in the process of planning international mobility. The survey results reveal the interesting fact that researchers in such a situation rely mostly on the information, provided on the bases of their personal contacts – by colleagues, friends, partner, etc. They prefer also as a source of information the research institution in the host country, and that in the home country as well. According to the survey results, EURAXESS Jobs Portal and EURAXESS Service Centre are poorly known yet by the mobile researchers – only 9%, respectively 7% have used them as a source of information.
The popularity of some EU initiatives, assisting carrier development and mobility of researchers, was also investigated. The results show that Marie Curie Actions are with the greatest rating among the respondents from 8 European countries (60%), and on next position are the Lisbon Strategy Goals (27%). It was found out that the creation of a European labour market for researchers and the Code of Conduct for recruitment of researchers are least popular (with 8% and 7% respectively).
Major problems and obstacles

Among the factors discouraging researchers to undertake international mobility, according to E*CARE survey findings, with greatest importance are the family and other personal connections. 44% of the respondents pointed them as a hindering factor, and the most conservative ones turned out to be the researchers from Cyprus (70%). At the same time, the complex administration of relocation (e.g. formal/legal issues – social and health insurance, employment permit, housing, transportation, etc.), and the lack of support from the home institution (e.g. fear of losing current position, duties at the home institution, etc.) are other serious factors posing barriers to mobility of researchers. This factor has greatest importance for Slovak (46%) and Greek respondents (41%), and it is of less significance for Bulgarian ones (18%). The language barriers are essential for respondents from the Czech Republic (19%) and Slovakia (16%), and have no role for the majority of respondents from Austria and Hungary. As other discouraging factors could be indicated: age limitations and adaptation problems (Slovakia, Austria, Cyprus), financial problems (Austria, Bulgaria), problems with the pension insurance (Austria), health care problems (Hungary), fear of difficulties in social or professional aspect after the return (Switzerland), etc.

Compared to the stimulating factors (expressed as motives), the discouraging ones are with less weight (indicated by the rate of received percentages), especially these related directly to the research activities (see Table 3). Hence, the conclusion could be made that the researchers from the investigated eight European countries have a strong willingness and professional motivation to participate in international mobility programs.
Table 3. Comparison between stimulating and discouraging factors for international mobility
	Stimulating factors
	Ratio (%)
	Discouraging factors
	Ratio (%)

	Future career development
	73
	Family and other personal connections
	44

	Interesting research theme
	63
	Complex administration of relocation 
	34

	Participation in a collaborative research project
	57
	Lack of support from home institution (e.g. fear of losing current position, duties at the home institution …)
	27

	Reputation of the host organization
	53
	Lack of available research job opportunities abroad/fellowships for the stay abroad
	19

	Knowing new country and new culture
	47
	Lack of information/uncertainty
	17

	Access to special facilities
	40
	Language barriers
	11

	Better working conditions in the host organization
	38
	Cultural barriers
	3


The respondents of the E*CARE surveys who ever undertook research mobility were asked to assess the importance of different problems they have faced. It is interesting to note that as very serious problem most of them consider the research funding, followed by the problem of discontinuity of research stays (gaps between different research positions), the support from host institution, and the social security and legal issues. As a summary of all responses, employment services and employment legislation, as well as the general lack of information are still among the “rather big” and “serious” problems that mobile researchers face. Less significant, but still “standard” problems remain the health services, the educational services for their children, and the cultural and language barriers. Other respondents indicated difficulties related to gender (Hungary), disparity in salary and few employment possibilities for the partner (Switzerland).
International mobility rates, destinations, periods and frequency

On the question “Have you participated in any international mobility program in the past?” 59% of the respondents from the eight countries answered affirmatively, and 39% provided a negative answer. About 70% of the inquired researchers from the Czech Republic, Bulgaria and Hungary are with some mobility experience, and only 27% of Cyprus. These rates are to some extent higher than the data obtained within other studies. According to RINDICATE report, 46% of the investigated European researchers are either currently mobile or have been mobile in the past (European Commission, 2008c). The differences could be explained by the specificities of sampling procedures – as mentioned above, the E*CARE samples are formed by special targeting of researchers with some mobility experience. According to another study, considering young researchers – doctoral candidates, continuing their doctoral education in a EU country other than their country of citizenship, the result is highest for Greece (15.1%) and Bulgaria (12.5%). For Slovakia the percentage is 9.2, for Hungary - 5.5 (Moguérou and Di Pietrogiacomo, 2008). In general, the outward mobility of researchers is identified to be stable in Greece, Czech Republic and Cyprus, increasing in Bulgaria, Slovakia and Austria, and decreasing in Hungary (Tsipouri, 2009; Ivancheva, 2010).

The next question was about the country of the last mobility period of the investigated researchers. Here the percentages are distributed quite evenly between the eight countries, receiving values between 1% and 7%, whereas 44% of the respondents point out the answer “other”. An interesting result was found in the case of the Czech Republic – 43% of its respondents turned out to be its incoming researchers (this fact is associated with the particular survey sample). Such a big sample gives the best opportunity to assess objectively the quality of the services, provided by Czech institutions to incoming researchers. The other countries, most frequently indicated by the researchers, are United Kingdom, Germany, USA, France, and Italy.

From the total number of the respondents, 24% took part on research mobility abroad once for a period from 6 months to 1 year, whereas 8% – twice, and 7% – more times. Fewer researchers participated in longer mobility programs (16% were abroad for a research stay for 1 to 2 years, and 17% – for more than 2 years). Obviously, the researchers give a preference to short-term mobility yet.

According to the generalized data from the 8 countries, only 19% of the respondents, having a family or a partner, went abroad together with them. Other 32% undertook their international mobility alone. Here the survey results indicate some significant differences between the countries: in the Switzerland, the Czech Republic, Austria and Hungary one third of a not single researcher takes his/her family or partner abroad, whereas only 10% do so in countries with poor research funding as Bulgaria, Greece and Slovakia. It may be due to more circumspect expectations regarding conditions during the planed research stay in the foreign country.
Forms and effectiveness of institutional support
Regarding the benefits offered by the host organization, the majority of respondents indicate the accommodation as the most frequently provided benefit to mobile researchers (28%). Language courses are on next position with 20%, followed by leisure time activities and catering facilities (Fig. 4). Public transport support, relocation arrangements and travel to home country periodically were offered only to 6-8% of the researchers. As other benefits offered were specified: excellent research and networking opportunities (Austria, Cyprus, Hungary), paying for participation in events abroad (Bulgaria, Switzerland), etc.
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Fig. 3. Benefits offered by the host organization
On the question “Which institutions have notably help you (with practical tasks) during your work abroad?” the favourite answers are “Administration staff at the host institution”, and “Informal support of people/colleagues at the host institution” (with 40% vote). Institution managing international mobility programs and a grant agency are considered as important helping institution by 13%, respectively 11% of the respondents. EURAXESS Service Centre assisted to only 3% of the mobile researchers.
The survey results reveal that mobile researchers demonstrate rather satisfaction than dissatisfaction with their stay abroad. The “top three” indicators are the working conditions, applying gender balance rules, and leisure time activities. “Having the opportunity to participate in decision-making bodies of the host institution” is with lowest degree of satisfaction, significantly after the other indicators. Here no substantial differences are observed in the assessments of the eight countries.

Main impacts of the international mobility

The survey made an attempt to investigate the impact of mobility on researchers’ qualification and career. It turned out that for 55% of the respondents the international mobility contributed to increase and diversification of their research knowledge and experience. 47% consider that it has improved their networking with other researchers. These results correspond well to the findings of other studies, which highlight the role of mobility in providing access to new knowledge and to prestigious international research networks (Davenport, 2004; Williams et al., 2008). It is interesting to note a Spanish study as well, having found a positive correlation between the degree of mobility and the participation in projects with international funding, i.e. the mobility by itself provides greater opportunities for successful future participation in transnational project collaborations (Cañibano et al, 2008).   
For about 40% of the respondents the research stay abroad was a factor that facilitated their career, improved their language competencies, and increased their scientific outputs (i.e. number of publications, patents, etc.). An important consideration could be raised in this respect: even though in cases where substantial increase in the number of publications is not noted, undoubtedly the participation in international research teams leads to greater results and publishing in journals with higher reputation, i.e. the qualitative dimension of mobility impact on the research productivity is at least with the same importance as the quantitative one (Fontes, 2007). According to other investigations, the mobility has a strong impact on the amount and on the kind of the co-authorships, and to a less extent on the number of the research outputs (Jonkers and Tijssen, 2008).
Unfortunately, the majority of the respondents were quite sceptical about gaining better recognition at home after return. In general, most positively were influenced by the international mobility respondents from financially well-doing countries as Austria, Czech Republic and Switzerland. On the contrary, Bulgarian researchers indicated less impact, especially concerning the factors “Facilitated my career”, “Increased my recognition at home” and “Increased my future job opportunities”. Obviously, the research environment in Bulgaria is not quite friendly and stimulating towards participants in international mobility programs yet. As pointed out above, this fact, however, does not discourage Bulgarian scientists from being mobile.
Conclusions

The European Union has placed several corner-stones for building an open and competitive European labour market for researchers, and for enhancing the diversification of their competences and career paths. Unfortunately, the national actions did not create a homogenous environment and researchers face various problems by moving between countries. According to the survey results, there are a lot of challenges in the sphere of research policy and practical arrangements concerning career and mobility of researchers in Europe, requiring vigorous efforts and efficient measures on all levels in order the variety of problems to be resolved successfully. 

However, a significant finding of the comparative survey analysis was that the researchers from the investigated eight European countries have a strong willingness and professional motivation to participate in international mobility programs, regardless of the major economic differences between the investigated countries. Besides, most respondents acknowledge the international mobility as an important factor for future career development in research. In the majority of cases the last destination where European researchers have moved was an EU country. Another finding of our study is that the short-term mobility programs and schemes are preferable for the respondents – most of them have some experience just in such forms of international mobility.  
The heaviest problems concerning this kind of mobility turned out to be in the following spheres: research funding; housing and accommodation; bureaucratic procedures at the host institution; employment services and employment legislation; immigration services and legislation. Besides, disappointing low is the degree of support, provided by the state and its institutions to the researchers and scientific workers in the home countries. At the same time, there is a need to recognize the mobility experience and to ensure a transparent and fair appraisal system with less administrative barriers for career advancement of researchers. But in general, the survey results reveal that mobile researchers demonstrate rather satisfaction than dissatisfaction with their stay abroad. 

Another finding is that most significant outcomes of international mobility are the increase and diversification of the research knowledge and experience, the improvement of the networking with other researchers, the facilitation of the researchers’ carrier, improvement of their language competencies, and increasing of their scientific outputs (i.e. number of publications, patents, etc.). However, researchers from countries with not very attractive research environment and poor research funding are quite pessimistic in relation to possibilities for increasing the recognition at home and better job opportunities in the future. 
The results indicate that the improvement of financial conditions for doing research would be of greatest importance for attracting young people to scientific career. It would stimulate all kinds of researchers’ mobility as well. Besides, the focus on building a research attitude should be grown-up from an early age, which requires some changes in the school systems as well.

Concerning the specific initiatives of EU for fostering the mobility actions of European researchers – EURAXESS Jobs Portal and EURAXESS Service Centre, they turned out to be not popular enough among the research community, and some efforts are needed to make them more familiar to the research community as mobility supporting tools. Special targeted efforts are required for raising the visibility and usage of EURAXESS and other EU tools for career and mobility support. The promotion efforts need to include both, on-line and traditional communication channels in order to reach the whole research community. At the same time, the provision of qualitative services to individual researchers will help for gaining a “snow-ball” effect as satisfied researchers will share their experience with friends and colleagues who might also plan trans-border mobility.

In general, according to the survey, the favourable impacts and the opportunities offered by the international mobility of researchers are undoubtedly more and of greater importance than the possible negative consequences. The positive effects concern the researchers and their career as well as the national research systems and ERA as a whole. 
In this respect, the EU measures alone are not enough in overcoming the obstacles for researcher mobility. The “European partnership for researchers” may be further supported and EU should make sure that the Member States actively participate in the partnership (European Parliament, 2009). Taking mobility and internationalization as indicators for quality, it was suggested to include the level, and in particular the quality of mobility as criteria in the frameworks of internal as well as external quality assessment schemes (Bolongna Coordination Group on Mobility, 2009). Other recommendations are to increase and diversify the funding available for mobility at all levels (institutional, national, regional and European);  to increase and diversify the forms of mobility; to develop national action plans for large-scale mobility, with clear benchmarks for inward and outward mobility, and include the national action plans in any future stocktaking exercise.
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