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1. Description of the sample of interviewees

1.1 Short profile of the interviewees and table

Of the 7 interviewees for the occupational case study for R&D in ICT, 5 are male and 2 female. All have university degrees and 3 have doctorate degrees. The degrees are in a variety of scientific fields such as mathematics, physics, medicine (research), and engineering. 

All but one of the interviewees pursued studies outside of the specific discipline of computer science. Mainly as a side discipline in their studies or after finishing studies in conjunction with project work, the respondents got involved with information technology as their special area. One of the respondents is the director of the small VR company described in the organizational case study; 5 others work at the same VR company. One other was chosen as a comparative case; he works for a large telecommunications company, but as a consultant – meaning he has no permanent contract.  In this company, he is engaged in R&D for user interfaces and software for communication for cell phones and was involved in a great many restructuring processes in a short period.  

The individual respondents: 

	Sex
	Age
	Degree-Educ.
	Marital status
	Children
	Position in company

	M
	42
	MA Mathematics

PhD. Engineering
	married
	One (6 years old)
	Technical director

	F
	24
	Applied Techn.Univ. Computer Science: Media
	single
	none
	Junior software engineer

	M
	31
	MA Mathematics; economics
	married
	three (4 yrs; 2 yrs; 6 months)
	Senior software engineer and deputy technical director

	M
	42
	PhD Physics
	married
	none
	Senior software engineer

	M
	29
	MA Mathcomputer science speciality
	single
	none
	Software engineer

	F
	36
	MA engineering (machine building)
	Single; lives with partner
	none
	Senior software engineer

	M
	41
	MA Human biology; PhD medicine (biotechnology)
	married
	one (1 ½ years old)
	Systems engineer consultant


2. Work Biographies, career construction, trajectories

2.1 Career profiles in the occupational group

In Germany, occupational identities derived from an educational background and degrees have traditionally been very strong. This is especially apparent in middle level occupational careers through the dual apprenticeship system. The individual employment identity was tightly linked to a specific occupational group, which was often extremely specialized. Things have always been a bit less rigid at academic levels. Nonetheless, in classified ads in the newspaper, often very specific degrees and occupational denotations are given for job requirements. Students have to decide early for a particular occupational trajectory, which puts them on a particular path from which it is often difficult to deviate. At the level of the university, the study is quite specialized, with requirements in other curriculum kept to a minimum. 

There are officially 9 different vocational occupations in IT in the German dual apprenticeeship system. (Examples include: business assistant for information technology; information and communication technical assistant; IT specialist for system integration). These generally would require a 10 or 11 year high school diploma and then 3 years training. In these types of occupations, many apprentices will have “abitur”, the highest level of high school diploma (12-13 years), followed by 2-3 years of training. Less than 10% of vocational training places in the IT occupations were held by women in 2005. 

Of those employed in this occupational group in middle level jobs, almost half possess a vocational training certificate (although it could also be from another occupation). More than one third have either technical college, college, or university degrees. For the rest, the vocational background is unknown. Women make up about 20% of the occupational group; foreigners about 5%. The number of training places has decreased in the last couple of years. 

At university level, which is the qualification level of the occupational group found in R&D, there is a specific diploma for computer science, which is part of the general discipline of maths and natural sciences. Within this academic discipline, there are obviously a number of special areas in which one can concentrate. Also there are a number of different degree levels: technical college – in German Fachhochschule (most degrees come from here), BA (new program), MA (new program), the traditional German masters diploma, PhD., and teaching certificate. About 16% of those studying computer science are women. The discipline hit a high point of academic recruitment between 1999-2000; therefore a great number of computer scientists finished their studies in 2005 and 2006 and hit the labour market. The numbers choosing to study this occupation have been steadily decreasing since then.  

Generally, the IT sector represented an exception to the rigid recruitment of specific educational credentials in Germany. This is partly due to the very rapid development that IT experienced in the German economy, from a rather – in comparison to other industrialized nations - undeveloped beginning, and to the late 90´s early 2000 boom in the sector. In both the R&D function, and even more so in software implementation and production, there is a noticeable diversity in the background of employees. Also career choice was often described as a result of chance or circumstance. This may change as more and more graduates have computer science backgrounds and the job opportunities decline, which they have begun to do since the end of the 2000 boom. However, it is currently evident that the path to an IT career has been often quite indirect, with the interest in some form of information technology occurring next to or as a part of another educational path, or after the initial career showed disappointing  prospects. 

Thus in the case study here, one sees that except for the youngest member of the organization who had some kind of degree in information technology (although specializing in media), all other interviewees had either natural science or engineering backgrounds before entering the occupation of software engineer. Although this is the case, the identity of the occupational group in terms of priorities and how they understand their work was remarkably similar across age, sex and organization. 

2.2 Characterisation of the organisational contexts – relations between restructuring and changes in career profiles and trajectories (see also 3.2 and 3.3)

The organisation in which most of the respondents worked is a small company which offers visualisation solutions to companies to support their cooperative processes in research and development projects. The virtual reality projects are based on a software developed at the university computing center from which the founder of the company and some of employees came, and who were co-developers of the original software. The license for the software and its further innovations or developments still come from the university. However, the links to the university have been getting progressively weaker. Also, the opinion of some of the respondents is that the university has not been contributing to an innovative further development of the software. In any case, the requirements for the small company is to make the software more stable, more user-friendly, and better documented. The developments away from the university toward company implementation has changed the orientation of the career profiles of the employees away from researchers towards applied researchers and developers of standardised solutions. 

Being in a small company means very flat hierarchies and easy communication between the workers. However, it also means very  little  chance for upward mobility. That means the perspective for career change would have to be in more demanding content, and given the standarisation of solutions, this does not seem to be very likely. This has caused discontent among some of the older (more long-term) highly skilled workers. 

Another respondent has a different organisational context. He started working in the telecommunications unit of a large multinational in the R&D department for mobile phones. He changed departments 3 times in 4 years, once due to complete dissolution of his department. Finally he was sent to work for another company that had bought out his unit of the multinational. Within a  year, this company faced bankruptcy and asked for voluntary exits from the company.  The respondent took their offer, and shortly thereafter was offered a job with his original department  in the multinational, only this time with a free-lance, non-permanent contract through an independent subsidiary of the multinational. In the meantime, the company which he voluntarily left declared bankruptcy and all the remaining employees lost their jobs. His career profile has remained amazingly stable in all these changes. The career trajectory has been horizontal rather than moving upward or downward. Although he now has a temporary  free-lance contract, experience showed that having a permanent contract had never assured job security, so he does not feel more or less insecure than previously.  

2.3 Institutional arrangements and policy

Research in Germany often emphasises the low level of union participation and generally low collective identity among highly skilled (academically trained) white collar workers, particularly in newer economic sectors such as ICT. It did seem to be the case that the employees questioned here had no real knowledge or interest in institutionalised representation in the form of unions. However, all the workers were very positive about works councils. In VR2 this did not have much relevance due to company size (14 employees), but all the respondents felt that having a works council was quite plausible if the company grew in size. The respondent from the large company, who had experienced a number of restructurings and closures, had himself gone to the works council for advice. He found the works council „very active, especially when there is restructuring, and for the everyday topics they are also well represented, yes, the works council is really well structured. They do their job well.”  Generally there appeared to be low interest in an overall collective use of such organised bodies of interest representation. Rather the interest seemed to be more geared to using a collective organisation to protect individual interests and rights, and feeling that institutionalised and regulated forms of representation were in a better position to do this. The recognition that such protection could be necessary, particularly due to bankruptcy and shut-downs was widespread, since most of the respondents had experienced losing their job due to the economic crisis of their companies. The interest in such policy was mostly reactive rather than proactive.

2.4 Gender Dimensions

The two women interviewed are the only women who work as software engineers at VR2. One is a senior employee with several years experience; the other just joined the company. Neither sees any difference in the way they are treated or the responsibilities they are given either within the company or at the customer companies. The experienced employee feels the source of potential conflicts or lack of recognition would be due to different occupational identities rather than gender. “When they find out that you studied engineering, then one is halfway accepted. I think it matters more if one goes to a department (in the customer company) as an engineer or a computer scientist, in terms of how much they respect you, than whether one is a man or a woman.” Since the customers of VR2 are engineering departments, they place value in talking to an engineer who might understand their work processes better, even if the engineer is working in computing. And in the end, this is more important than what gender someone is. The identity of the occupational group is one in which scientific expertise and logical thinking are highly valued and all share this view, regardless of whether they are men or women.

Although this is certainly the specific experience of these two women, the context of work in Germany is that very few  women end up in demanding IT R&D occupations, although the numbers of women completing math and computing degrees has increased in the last decade . Occupations are still very segregated by gender: in VR2 the secretary is a woman; the apprentice (meaning no college degree) in marketing and sales is a woman; the half-time marketing employee is a woman, whereas the marketing director and full-time marketing employee are men, as well as most of the senior software engineers. The technical director pointed out that when he puts out ads for job openings, women never apply. The experienced women software engineer got hired because she worked in the same computing center of the university as the company founder, also on developing the original software, and was asked to become a partner in the new start-up company. The new recruitee joined the company as a student intern to write her undergraduate thesis because she was interested in virtual reality. Then she was asked to stay on as a regular employee. Thus both entered the company through personal contact rather than external labour market recruitment. Of the 4 male software engineers (excluding the director and founder of VR2), all four were hired from the labour market through traditional application processes. 

Role distribution is still very traditional in Germany. Childcare is still very much an exclusively female identified task. All the men with children in the sample have wives who are the main caretakers, who, if they work outside the home, then part time.  The young woman just recruited was unclear what affect a future family would have on her career trajectory. “I haven´t really thought about it; I think somehow to share the work with my husband or so. I wouldn´t give up my job, I think. Although when children come, one has to think about it… It is naturally important that they (the children) are just not somehow given away. But totally give up my occupation, no I don´t think so.”  The other women employee is in her late thirties and does not currently plan to have children. 

The division of labour at home varied. Some of the respondents, including the youngest and the newest recruit (a 24 yr old woman), have external help. In this case a woman comes to clean the common areas in the apartment shared by a group of young men and women. The other woman in the sample reported a division of labour of 50:50 for housework shared with her partner. Then the ratios varied between 60:40 (for a pair without children, where both partners work, “just because it ends up that way,” to 80:20 for the men with children and wives who work part-time or who don´t work at all. 

3. Changes in occupational identity

3.1 Characterisation of the occupational identity for this group.
IT occupations are quite diverse and R&D in IT is also quite diverse. The interviewees here are mostly from a small company specializing in visualization, with an additional interviewee from a completely different IT company specializing in telecommunications software and user interfaces. This respondent also had a very rocky career path, with takeovers, shutdowns, loss of job and a new job based on a non-permanent consultant contract. Nonetheless, striking was how similarly the respondents approached their jobs and described their work situations independent of organization, sex and age. 

Basically the occupation is characterized by a very autonomous working style, one could call it individualized and to a certain extent isolated. The respondents work in differing degrees in cooperation with others, for example when acquiring customers, attending computer shows, and working at customer companies to adapt processes and solve problems. However, their main work content involves sitting at a computer and writing and editing software. Because of the large number of projects and the cost pressures in the sector, the software developers have been working alone on a project. They would prefer to have 2 person teams for a project, “not so that you sit together the whole time at the computer, but at least to discuss together how to proceed with the development.”  Currently, “the team” consists mainly in the developers sitting near each other and when someone has a problem, they can ask others what their opinion is and what suggestions they might have. The individual software engineers develop proposals for a particular project, do the planning and determine the content often with the technical director at the beginning. With regard to the actual implementation and on-going work, “the directors aren´t really too involved.” 

The work climate was described as being very academic which translated into a certain coolness and distance. “There is no great team spirit…, things are driven more by the task, by the goal to be achieved…more or less many individualists (Einzelkämpfer),  trying to reach something.”  One of the advantages of working for VR2 was that each could carry out their work as they saw fit. Of course, one had to pay attention to a time scheme and to meeting customer needs, but the way to achieve this was open rather than following a predetermined plan. Part of the freedom derived from the ability to have access to the source code of the software, so that everyone can do programming and really go to the base and see how the software functions. 

The meaning of work seems to be finding and realizing an optimal or even elegant solution to a problem for users in the customers companies through software development and implementation. There is no great identification with the company as such (except of course for the director who started the company). It could be any company or software. The identification comes from having done a good job with the project that one was working on and finding a solution to a tricky problem. However, the work climate appears quite positive as well as the relationship with the directors.  Also, the older, more experienced employees seem quite willing to train and help their younger colleagues. The newest colleague requested obtaining some experience with a customer and accompanied a senior colleague to carry out a training course in which she presented her part of the software package.

3.2 Changes in occupational identity

3.3 Relations between restructuring and changes in occupational identity for this OG

The R&D workers, particularly in VR2, occupy a space between university research and offering economic (and therefore as standardized as possible) solutions to companies. This does influence their identity regarding  whether they are researchers or practitioners. They either have to be both, or the company has to distinguish which category a worker basically falls into and divide the work accordingly. This is difficult in such a small company, but even in VR2, workers have a particular emphasis toward one category or the other. 

The reactions of moving away from university research and toward more industrial applications vary among the R&D workers. For those who came from the university and were involved in the software´s development, and who also have high levels of academic credentials (for example the developer with a doctorate in physics, or the developer with extensive post graduate research experience), the change away from research toward industrial practice is not that easy.  For the former, introducing technical innovation would be an important part of the job, but “that does not always work,…today it is no longer so progressive.”  Nonetheless he does work extensively on customer acquisition. Only doing that, without actually doing the software development, however, would be unthinkable. For the latter, she was working free-lance for VR2 but was asked to (re)enter the company on a regular permanent contract. She agreed as long as her contract “excused me from having to go to shows and do demos and presentations to potential new clients.” She doesn’t like to be involved with selling the software (potentially to customers who don’t really need it) or selling hardware under any condition. She likes “doing projects with customers where they develop new things together or expand on existing applications to make something new.” Although both work actively with customers, the abstract development of software had meaning and offered challenges of its own.

The attitude of the newest recruit to the company, who does not have an academic orientation, has a technical college rather than a university degree, never worked at the university and was not involved in the original software development is somewhat different. For her, it is important to know that what she developed will actually be used and is valued. One of the things that make the work attractive is, “that there is a very close cooperation with the customer, which means one gets feedback: was what I programmed helpful? Can one use it? Because I think that it is often the case in large companies that you program something and never find out if the customer really thought it made sense.”   

4. Quality of work

4.1 Working conditions
For the R&D workers in IT, one of the main criterions for quality of work was having control of their work process.  The respondent who was not from VR2 said, “The most important for the quality of work is to be able to design (shape) the work oneself, or to be able to plan and organize the work.”  A comment from one of the R&D workers in VR2 said with great similarity, “What is also important is that I can plan and organize the work freely…that is, I think, a large advantage here.” Another remarked, “We have lots of freedom…most of the workers find the freedom very good.” 

It should be remembered, however, that freedom means being able to reach a solution to a given problem or figuring out one’s own steps to reaching a particular goal. Otherwise in IT and software programming, obviously there are fixed specifications and parameters within which the R&D workers can move. Also, with an increased emphasis on relationships with customers and acquisition there has been a corresponding emphasis on the need to be cost effective, and for those working the most with customers together, less freedom to just experiment or try things and to fall necessarily back on tried and true solutions. 

Another important criterion for quality of work is being responsible for their work and identified with the outcome. “The projects, one is somehow personally responsible for them, and they are somehow really important to one.”  These R&D workers are extremely interested in the content of their work. An important criterion for quality of work is the creativity found in their work. Thus desires for management perspectives, moving up the career ladder, elbowing for a better job: these are all relatively absent from this occupational group. The type of recognition coming from typical hierarchical forms of career development is not as emphasized as recognition coming from “autonomously bringing a project to a successful end; introducing technical innovations”, etc.

Generally speaking there has been little change in actual working conditions as a result of restructuring.

4.2 Management of working time for this OG

This occupational group works very autonomously and their performance is based largely on results: that is, they are evaluated on whether they complete a project satisfactorily in the required time frame. Therefore any formal controls of working time are basically non-existent. This is true for VR2, with its university working atmosphere, but also for the other company which is a large, bureaucratic company. At VR2, none of the R&D workers have to document their hours; some do it for their private use (to know how much overtime they have, so they can compensate for it). For the non VR2 respondent, there is a time sheet that one fills out, but it is not monitored. They have what is called trust-flexitime (Vertrauensgleitzeit). Since some of the employees have outside assignments or visits with customers, or even work at home, it is not possible to judge if someone has fulfilled their working time by time of arrival, departure or hours at the office. Thus there is also no attempt to do this. The controls are geared toward results and performance.

4.3 Gender dimensions

Since all of the respondents work about 40 hours a  week and do similar tasks, there were no gender differences in the approach to working  conditions. The main difference was between new and old workers, especially those experienced workers who had gone through a shut-down or bankruptcy, who had a much more instrumental relationship to their job.  

5. Learning and skills development

5.1 Changes in skills requirements for this OG 

5.2 Management of learning and skills changes for this OG 
The educational level of this occupational group is very high as well as their expertise in software development. Since many of the employees come into the occupation with a different background than computer science per se, there is a great deal of learning necessary to carry out the software development tasks. Moreover, there is an intensive learning period to deal with the particular software that is being used in the particular company. Thus the learning curve for new employees is very steep and it is evident to the observer that new employees enjoy this challenging environment.  “Do you have the feeling that you can put your competencies and qualifications to good use in your work? At the moment, yes. That probably also why it is fun.” The initial career development in the company offers new  challenges and an opportunity to learn. However, the lack of career development for this OG in general, and the particular problem of working in a small company means that at some point a levelling off point is reached: “The internal development from software developer to project leader or development head or development manager – however one wants to see it – from that point there has always been a professional challenge, a further training. But if nothing dramatic changes in the next few years, then at some point, there will naturally be stagnation.”

The changes in skill requirements derive mostly from the shift toward working with and for commercial companies and operating in a competitive economic environment. For one, since the software solutions have to be sold, the employees have to become salesmen. Although there are specialized marketing positions in the organisation to make initial contacts with customers, the technical sides to the product are decisive, so the R&D workers also have to go to computer shows, give demos, and convince customers to do business with them. This makes the R&D workers quasi marketing people and salesmen. Several of the employees either do not like to do this work or are not good at it, and so this work is usually divided up amongst 2 or 3 particular employees. Except for the requirement to have some years experience in the company before dealing extensively with customers, there is no clear tendency in age or gender regarding who takes on these tasks. It mostly has to do with willingness (since it takes away time from development tasks, it is not necessarily very highly valued) and good communication skills, which not all of the software developers have. 

When working with customers on a project, the R&D workers have to utilise skills that they never learned in their academic environments, such as negotiating with customers, being sensitive to customer needs, dealing with conflicts, holding to strict time requirements, limiting demands (politely), etc. “One learns in the contacts that one has, with customers, how one deals with them, that is clear.”

Skill acquisition, whether it is of the technical or social type, is not trained in formally organised or systematic courses in the cases examined here. None of the respondents here have taken formal further training  courses. There is a difference of opinion about  whether this would be really necessary, or if learning on the job is sufficient. In any case the main reason given for not participating in training  courses is a lack of time, “They [suggestions for further training] are always positively registered, but nothing happens, because our budgets are tight, no time, no money, that´s why.”

Of course, this occupational group is used to dealing with computers and software and have little problem with learning by doing in technical fields. For social skills, as so often is the case in companies, it is assumed that they will be naturally acquired or that the worker will learn how to deal with the situation somehow. This can be a source of stress, in particular, for a group whose work has not traditionally involved a great deal of social interaction. In the case of VR2, the employees receive back-up from the marketing and technical directors when they have conflicts with the customers. This support is important to the employees and seems to compensate for potential stress situations. 

Another impact of the orientation away from the university towards company implementation is that a certain amount of standardization and concentration on the existing software becomes necessary. A main task becomes optimizing the software and making it more user-friendly rather than new innovations. This translates into an ongoing specialization, which reduces chances on the labour market, particularly for the older R&D workers. This trend cannot really be described as deskilling – but it is a move away from research toward more application based software development. 

6. Work-life balance

6.1 Family friendly policies policies for this OG

6.2 Relations between work and family 

6.3 Gender dimensions 

It might be assumed that the OG IT R&D would have family unfriendly attitudes because there are no clear boundaries between work and non-work or necessarily clear limits to working time. The process of working on computers and software can be an endless task and finishing a project under time pressure can lead to very long working hours. However, this was not the case for the respondents in this case. Although time spent at work certainly varied, there was a clear trend toward having a normal 40 hour working week when possible. When longer hours were worked due to project deadlines, free time during a slower period was taken to compensate. 

Also the importance of family and free-time was stressed by all respondents.  Although the two women software developers did not have children, and therefore it is difficult to judge how that would be dealt with, the men with children did report that there was understanding among their colleagues that they had family responsibilities and needed more regular working rhythms.  Responding to what is important in defining quality of work, one interviewee replied the salary, because, “That is the precondition that one can do what one wants in one’s free-time.”  Also important was the freedom in use of time, for instance including the possibility to “work at home when it makes sense.” 

Generally there seemed to be a number of influences to the attitude that a regular work week and space for free-time was a positive thing. One was the closeness to the university and the fact that many of the employees had come directly from the university computing center with which the company cooperated. In Germany, students have a lot of autonomy in how they use their time. There is also, at least up to now, a widely held sense that there does not have to be a high economic efficiency and pressure in carrying out studies as, for instance, is often the case in the US. German students can take a bit longer and pursue other interests during their study time. 

A second reason is perhaps more salient. Many of the respondents had experienced a rupture in their employment history as a result of company crisis. At VR2, given the bankruptcy of the company’s predecessor, the remaining employees have developed a strong orientation away from accumulating overtime and vacation. They lost a large amount of accumulated time due to the bankruptcy. Also, they worked very hard to save the predecessor company, but in the end failed. Now they take a much more pragmatic approach to work and this attitude permeates the working atmosphere at VR2. One of the more experienced workers expressed it so: “The new workers are in part over motivated, work overtime, don´t take vacation. The older workers, they pay more attention (to work time). We all do overtime, when it is necessary, but the older workers make sure that they take time off in compensation.” The respondent from the other company had an even more dramatic work history with regard to rationalization, closures, and bankruptcies. After years of being moved from one company unit to another, he now is in basically the same department in which he started, doing similar work, but now as a free-lancer with no permanent contract. He too has a very pragmatic approach to work: his family life and non-work life is extremely important as well as a regular work week whenever possible. 

Finally a third influence derives from the occupational path and career trajectories for this occupational group. These R&D workers are extremely interested in the content of their work. An important criterion for quality of work is the creativity found in their work. Thus desires for management perspectives, moving up the career ladder, elbowing for a better job: these are all relatively absent from this occupational group. The type of recognition coming from typical hierarchical forms of career development is not as emphasized as recognition coming from “autonomously bringing a project to a successful end; introducing technical innovations”, etc. One interviewee had formerly worked in a small software company where instead of the R&D role he had been promised, he was made a department head responsible for 65 workers. This job made any development work impossible. He went on the job market and switched to the predecessor company of VR2, where he could do more software development and be involved in starting up a new company. The orientation of these workers potentially makes achieving a work-life balance much easier to realize than for workers who are trying to climb a corporate ladder. Naturally the small size of VR2 may also play a role in the absence of career aspirations for this occupational group. However, the respondent outside of VR2 worked in a very large corporation and had similar value systems regarding work. 

7. Conclusions

7.1 Basic characteristics of the case study

For R&D workers in the ICT sector in Germany the choice to remain completely academically oriented at the university is mostly limited to those who are able to obtain professorships, which although increasing, are still rare. Most others will end up working in environments which are, by necessity, oriented to the customer needs of the companies who give them contracts, and which entail a certain amount of specialization and standardisation. The respondents here were pragmatic about the need to make this choice. Nonetheless, the less academic and innovative orientation was a difficult adjustment for the workers who were initially research oriented and who had high level academic qualifications. There are sides to working with the customers that these employees enjoy: co-designing, developing something together with like-minded colleagues. In the final analysis, quality of work life derived very much from having tasks that were perceived as creative and challenging. Another important aspect is having a great deal of autonomy in designing the work process and carrying out the day-to-day work. Other factors for quality of work life, such as the working atmosphere, teamwork, or money, all play a role, but are clearly lower in priority than the creativity and autonomy. 

7.2 Global evaluation of the relation between restructuring, work organization, and quality of worklife for this OG.

As a result of the bankruptcy of the original company VR1, the general stagnation of career chances due to the small size of the company, but also because this OG often gets placed on a horizontal career path of experts rather than the vertical one for management, and finally due to the limits to real challenges in the content of work due to the increasing  standardisation and specialisation of the software development, the older workers in particular, place great value in having a regulated working week. Leisure time and activities outside of work are important aspects for quality of life. 

It appears that for this OG, it is important to achieve a balance between having  meaningful and creative work and having a  work life that does not overtake their private life. 

7.3 Institutional characteristics

Germany has a very strong orientation to vocational and occupational identities based on specific educational paths. Developing an expertise in a particular field is a strong part of this occupational identity; this imparts recognition and status. The concentration on such occupational identities makes reorientation to other job areas and fields, even through retraining extremely difficult. The ICT sector represents an exception to this path in Germany, or at least has done so up to now. The employees have quite diverse backgrounds and came to ICT either as a second career or in a cross-section with their other occupations. As an occupation, ICT workers have a different role than those in other sectors. Even in research and development, ICT is usually a service to another sector: this can require a high level of knowledge of work processes in other areas. It might, however, make  identity building more difficult.  Also, it is difficult to move out of the ICT sector to other sectors, once one is in it, in part because of the general rigidity in recruitment in the other sectors. 

7.4  Importance of case study to research questions

The qualification level for this occupational group was very high, but it was also quite diverse. The backgrounds were mainly in natural sciences or maths, but not necessarily computer science per se. This is not the norm for professional occupations in Germany. Many  came to computer science as a career through a cross sectional use of information technologies in studies or post graduate projects that they engaged in. This made it all the more surprising that the values and approaches to work were quite similar among the various workers.

R&D workers in the ICT sector work very autonomously. In fact software development at these levels is a quite isolated process: the main interaction is between the individual and the computer. Although the increasing project work due to company contracts requires more communication between employees and with the customers, and more teamwork is desired, the work process is still an individual one. An indication of this was how strikingly little the various workers knew about the private lives of their colleagues, regardless of whether they worked in a small company environment such as VR2 or in the 12 person department of a large corporation. What husband´s or wives did for a living, how others organised their homelife, what colleagues felt about  work-life balance, were not necessarily subjects that one knows about one´s colleagues. “One doesn´t really talk that much about private things.”

ICT research and development is still a very male dominated occupation and there is still a strong occupational segregation in Germany. The division of labour for household tasks is still very traditional in Germany and the infrastructure for working mothers is still quite underdeveloped. Poor infractures for childcare and part-day schools make it difficult for women to manage families with occupations that have high requirements. The women in this sample did not have children; for the men with children, their wives were the main caretakers. In general, however, the occupational group did value private life and did not want a job that was limitless in its demands on time.

8. Key data questionnaires

	Personal information

	Name/Code 
	VR2 - 1

	Gender
	M

	Age
	42

	Ethnic origin (native, migrant …)
	German

	Family status
	married

	Responsibilities in the family/support (short description)
	Wife works as engineer, but is main caretaker. Participates in household and child caretaking, but only in secondary role.

	Children (number, age)
	One; 6 years

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	MA (DIPL). In mathematics

PhD. in computer science

	Job history (changes, perspectives, experience of unemployment)
	Researcher at university for 7 years after first degree; worked  on EU and Federal ministry research projects on software development in visualisation; founded VR1 in 1998 from software developed at the univ.

	Current job

	Type of organisation (name and short description)
	VR 2 - Company developing virtual reality software and hardware applications for industry.  

	Present job (job title, position, perspectives)
	Technical director of company; responsibility for technical developments in the company, company growth and stability

	Short description of tasks (changes due to restructuring)
	Managing acquisition and development work; manage link with univ.; strategic orientation of company; more administrative responsibilities; more attention to customer needs

	Working hours
	40 + hours per week

	Access to training (formal and informal)
	none

	Experience of restructuring (main changes in personal job situation)


	More economic pressure; more standardization and optimization of product rather than research.


	Personal information

	Name/Code 
	VR2 - 4

	Gender                
	M

	Age                       
	42

	Ethnic origin (native, migrant …)
	German

	Family status
	married

	Responsibilities in the family/support (short description)
	A division of labour of about 60% household for his wife and 40% for him; not for any particular reason, just ended up like that. His wife is a children´s nurse and works full time.

	Children (number, age)
	0

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	MA and PhD in Physics

	Job history (changes, perspectives, experience of unemployment)
	Doctoral student at Univ. of Stuttgart; Post Doc (Physics) in Los Alamos Labs in N. Mexico: supervisor in small software company; software engineer in VR1; 2 months unemployed; software engineer in VR2 

	Current job

	Type of organisation (name and short description)
	VR2 – developing virtual reality applications for cooperation in industry; R&D in ICT

	Present job (job title, position, perspectives)
	Senior software engineer; no career perspectives in current company – would like to find new job

	Short description of tasks (changes due to restructuring)
	Software development and adaptation, customer company projects; meetings; training for software in companies. No major changes in job content due to restructuring. 

	Working hours
	About 40 per week

	Access to training (formal and informal)
	Informal – learning on the job and also about engineering in customer companies. Could have formal if used own funds; time would probably be allocated.

	Experience of restructuring (main changes in personal job situation)


	Would like to leave company, feels in dead-end job, worried about the future that the company could go bankrupt again, since they have to compete with more new companies and they have no time to devote to innovation. Relationship with university is continually worsening – no innovation coming from them.


	Personal information

	Name/Code 
	VR2 - 2

	Gender
	F

	Age
	24

	Ethnic origin (native, migrant …)
	German

	Family status
	Single

	Responsibilities in the family/support (short description)
	Shares apartment with 2 others – cleaning woman for common areas, otherwise each responsible for their own room. Cook separately.

	Children (number, age)
	0

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	FH Wiesbaden (applied technical college.)  - degree in media computing

	Job history (changes, perspectives, experience of unemployment)
	Internship in visualisation center of Daimler-Chrysler; Undergrad Thesis at VR2

	Current job

	Type of organisation (name and short description)
	VR2 – virtual reality application for industry

	Present job (job title, position, perspectives)
	Junior software engineer – get experience in VR 2: “I probably won´t stay here forever.”

	Short description of tasks (changes due to restructuring)
	Software adaptation on computer, documentation; customer projects as junior partner

	Working hours
	About 40

	Access to training (formal and informal)
	Informal through working with colleagues and asking questions

	Experience of restructuring (main changes in personal job situation)


	Just started in company 2 months ago


	Personal information

	Name/Code
	VR 2- 3

	Gender
	M

	Age
	31

	Ethnic origin (native, migrant …)
	German

	Family status
	married

	Responsibilities in the family/support (short description)
	Wife main caretaker; cooks, goes shopping, takes care of children after work, picks up child from kindergarten – division of household labour about 80% wife – 20% him. His wife is a director for domestic economy (for instance director of kitchen in a home for seniors and so on), but does not work now.

	Children (number, age)
	Three: 4 years; 2 years; 6 months

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	MA in Business Mathematics

	Job history (changes, perspectives, experience of unemployment)
	Direct from univ. to VR 1, after short unemployment started at VR2.

Could see changing at some point due to small size of firm and thus limited career choices

	Current job

	Type of organisation (name and short description)
	VR2 – virtual reality applications for industry. R&D ICT.

	Present job (job title, position, perspectives)
	Project leader, informal second to technical director

	Short description of tasks (changes due to restructuring)
	Software development; organisation of work tasks and assignments to software engineers; planning; acquisition of new customers; hardware applications and installation

	Working hours
	Varies, mainly 40 

	Access to training (formal and informal)
	Formal no, informal – in house

	Experience of restructuring (main changes in personal job situation)


	More contact with customers; 

more economically oriented work clmate


	Personal information

	Name/Code
	VR2 - 5

	Gender
	M

	Age
	29

	Ethnic origin (native, migrant …)
	German

	Family status
	single

	Responsibilities in the family/support (short description)
	n/A

	Children (number, age)
	0

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	MA Mathematics with minor in Computer Science

	Job history (changes, perspectives, experience of unemployment)
	2 years at other small software development company doing virtual reality; did not like work climate there and moved to VR2 in 2004

	Current job

	Type of organisation (name and short description)
	VR 2 – virtual reality applications for industry R&D in ICT

	Present job (job title, position, perspectives)
	Software engineer

	Short description of tasks (changes due to restructuring)
	Programming, developing new user interface for the software, writing documentation

	Working hours
	About 40

	Access to training (formal and informal)
	Informal in-house

	Experience of restructuring (main changes in personal job situation)


	None – too new: replaces those who left after bankruptcy

Does not work directly with customers yet – little contact with univ. – feels software has deficits and could be improved


	Personal information

	Name/Code
	VR 2 - 6

	Gender
	F

	Age
	36

	Ethnic origin (native, migrant …)
	German

	Family status
	Single; living with partner

	Responsibilities in the family/support (short description)
	Partner is free lance computer consultant – describes work distribution as 50-50. They both do everything in the household.

	Children (number, age)
	0

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	MA in engineering – machine building. As student intern worked in computing center and made computing a special field of interest

	Job history (changes, perspectives, experience of unemployment)
	Research and doctoral student at the university about 6 years. Worked on 2 EU projects on visualisation. Co-founder of VR 1 while still at univ. – had worked on original software. Came to VR 1 in 2002 as software engineer. Worked free-lance for VR 2 after bankruptcy. Asked to take regular contract in 2004.

	Current job

	Type of organisation (name and short description)
	VR 2 – virtual reality solutions for companies. ICT R&D.

	Present job (job title, position, perspectives)
	Software engineer. Few perspectives in VR 2; could imagine changing companies

	Short description of tasks (changes due to restructuring)
	Works on software optimisation, works with customers in companies on new development applications, installs and adapts software

	Working hours
	40 normal, but varies

	Access to training (formal and informal)
	none

	Experience of restructuring (main changes in personal job situation)


	Tries to work more efficiently and think about costs and profit. Tries not to have too much overtime. More projects that change faster.


	Personal information

	Name/Code
	Ben - AF

	Gender
	M

	Age
	41

	Ethnic origin (native, migrant …)
	German

	Family status
	married

	Responsibilities in the family/support (short description)
	Household and childcare mainly carried out by wife – maybe 80-20 or 70-30 division of labour. Wife has degree in archaeology, works part-time as librarian and as researcher. Would like to do more, especially with child, but too little time.

	Children (number, age)
	One, 1 ½  years

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	MA in medicine (not clinical), specialty medical technology. PhD in medicine (human biology)

	Job history (changes, perspectives, experience of unemployment)
	After completed studies, worked on project on data management in hospital administration (3 years); computer center at univ. as systems administrator 3 ½ years, Siemens mobile networks 1 ½ years; Siemens mobile solutions 1 ½ years; Siemens mobile phones 2 years; BenQ 1 year. In the time at Siemens and BenQ went through several shut downs of departments and finally the bankruptcy of BenQ. Received a settlement payment for leaving BenQ voluntarily at an early point in its crisis. Current job: received a job offer from an outsourced Siemens subsidiary to work there free-lance before he was ever unemployed. 

	Current job

	Type of organisation (name and short description)
	Siemens mobile solutions, but owned by Siemens subsidiary PSE GmbH.

	Present job (job title, position, perspectives)
	Systems engineer in telecommunications, consultant; would like to get permanent contract

	Short description of tasks (changes due to restructuring)
	Technical tasks to develop software solutions for product. Actual job since restructuring is not that different, except there is less money for innovation and trying things out, i.e. things have to be applied for and accepted based on financial criteria. 

	Working hours
	About 40

	Access to training (formal and informal)
	Informal in-house

	Experience of restructuring (main changes in personal job situation)


	Feelings of high insecurity, frequent change of firms and supervisors, less research oriented work, less pay, temporary work contract. Lost his job twice in the same company in less than 5 years.  Was lucky to get job offers from other departments before he was really unemployed. But feels the situation has made him much tougher than before. 
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