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We interviewed nine persons in total: seven of them from the same organization (called COMP A here), and two from two other organizations (called COMP B, and COMP C). All interviews were recorded and transcribed in Norwegian. Length of interviews was 1 ½ to 2 hours. Except from one interview they were all performed in the work environment of the respondents. Of the nine interviewees only one is female, and this is due to the fact that there are few female IT-researchers in Norway. 

1. DESCRIPTION OF THE SAMPLE OF INTERVIEWS

Short description of the organisations in which our interviewees work

COMP A is an information technology research and development unit of thirty-five employees located in Trondheim. It started back in 1997 as the company NOR-SEARCH Search and Transfer, but in 2004 it was integrated into the international organization COMP A, which is a web portal/search engine that offers the ability to search the entire web for specific topics. The unit in Trondheim is divided into five different teams and it’s main products/services are the search engine “Vespa” and the development of the vertical web search called “News Search”. COMP A is headquartered in Sunnyvale, California.

COMP B R & D Team is a research and development unit of somewhere between ten and twenty employees. The unit was started in Trondheim in 2005, and just like COMP A. COMP B is a webportal/search engine that offers the abililty to search the entire web for specific topics. These two companies (COMP A and COMP B) compete to recruit the best qualified software engineers in Trondheim.  COMP B Inc. is headquartered in Mountain View, California. 

COMP C,  the Norwegian Research Network, is a non-profit organization owned by the Norwegian Ministry of Education and Research. It consists of one parent organization and four subsidiaries. It supplies network and network services for universities and research institutions, but it also handles other national ICT tasks. Today the organization has 71 permanent employees, plus a considerable number of students and professionals who work on various projects.  

Short description of the interviewees

Interviewee # 1 

Male, 48 years old, originally graduated as engineer in electronics and telecommunication in 1984, but has mostly worked with internet related tasks. He has worked in several ICT companies; two Norwegian and three large, international companies. From 2000 to 2004 he was leader of the Internet Engineering Task Force, the organizations which develops standard for internet. In 2006 he started working for COMP B’s R&D Team in Trondheim as a project manager supervising a team of approx. five engineers.  
Interviewee # 2

Male, 37 old, and has an engineering degree in cybernetics from 1995. He has worked mostly with sales and customer services, but also some software programming. Before he started in NOR-SEARCH (later COMP A) he worked in two other software or IT firms in Norway. He is today a middle manager in COMP A (Software Development Manager for the Storage team). 

Interviewee # 3

Male, 55 years old, and has a degree in computer science from 1975. He has worked as a software engineer for various ICT companies in Norway. Today he is the Director of COMP A in Trondheim, supervising the unit of 35 employees. 
Interviewee # 4

Male, 30 years old. He obtained a degree in computer science in 2000 and as soon as he had finished his military service for approx. one year, he went to work for the Norwegian company NOR-SEARCH, later ADVENTURE and now COMP A. He is currently working in the research and development unit in Trondheim, as a software engineer in the Storage team. 

Interviewee # 5

Male, 34 years old. He has a degree in computer science from 1999, and started working parttime in NOR-SEARCH (later ADVENTURE and now COMP A) already in 1998. in 1999 he got a permanent full time job in NOR-SEARCH. He has worked a lot with customer relations and project management and today he hold the position of Engineering Manager in COMP A.

Interviewee # 6
Male, 38 years old. He obtained a degree in computer science in 1995. After that he worked in the department for mathematics at NTNU (the university in Trondheim) were he supervised the computer network for 3 ½ years, before he started working in NOR-SEARCH (later ADVENTURE, now COMP A). Today he works in the team responsible for the packaging and delivery of the products. His title is Senior Operations Engineer.
Interviewee # 7

Male, 30 years old. After obtaining a degree in computer science in 2000, he started working in NOR-SEARCH (later ADVENTURE, now COMP A). Here he has gradually gained more responsibility and is today working as Engineering Manager for the News Search team. 

Interviewee # 8

Female, 37 years old. She obtained a engineering degree in Electronics and Telematics in 1993 and in 1994 she started working in COMP C where she today hold the position as Manager of the technical services departement. 
Interviewee # 9

Male, 39 years old. He got an engineering degree in computer science in 1993. He has worked in two other software companies before entering NOR-SEARCH (later ADVENTURE, now COMP A) in 2000.  Untill last year he has worked as a software engineer, but now he holds the position as a manager of one of the development teams in COMP A (the Search Core team).

2. WORK BIOGRAPHIES, CAREER CONSTRUCTION, TRAJECTORIES

The general career development for the engineers we interviewed seems to be a gradual move into more senior roles overseeing a group of engineers or also supervising the completion of projects by more multidisciplinary teams within a specific time frame and a budget. Five of our respondents are now in a team leader position, one is a division manager in her organization and one is a general manager. And the last two of our interviewees are working as engineers. In all cases the career developments seem to reflect the individual engineer’s experience and working time in their current organization. The younger, less experienced colleagues learn from the “older” and more experienced and both the work-load and the responsibility increase with time. 

Another important aspect of a software engineer’s career development is the individual person’s personality and level of ambition. Not everybody is cut out for a management role and all the three companies involved in the study have created a career trajectory system with the option between two different paths: one technical and one managerial. 

In our interviewee sample there is an overweight of people in managerial positions/roles. This may be symptomatic of these individuals’ communication-and people skills. Seven of our respondents had volunteered to talk with us after a general request from our side to the company manager. And the additional two interviewees were contacted by us because they are experienced researchers and developers in the IT industry. 

Another noticeable characteristic of our group of interviewees is their relatively young age. For skilled engineers with ambitions in management and project leadership there seems to be many opportunities ready at hand. Should they also wish to build an international career this is also possible since Trondheim now has marked its position in the global software development business. All our interviewees describe their working situation as safe. None of them has been laid-off since they graduated, and an overweight of them has made some impressive career moves already; five of them are software development managers, one is a manager of one division in her organization and one is the general manager of the Norwegian unit in the global organization. They are confident of themselves and their future career prospects. They know that they represent a group of highly skilled professionals that are valuable both to society and the specific industry sector. They hold prestige jobs in some of the most advanced organizations in this sector in Norway. One of the interviewees even remarked that his colleagues probably could apply for a job wherever they wished because they are some of the most skilled engineers in their field. They also point to the fact that they belong to an industry which is in its infancy, the possibilities and challenges are enormous and the growth so far is most likely nothing compared to what lays ahead.

Our interviewee # 1 (male, 48 years old) has a quite extensive and impressive career trajectory to show to. He has worked in five different IT organisations, three of them are large, international organisations. He has alternated between various levels at different, but related fields within the IT and ICT industry. He altogether describes a career where he has had the opportunity to achieve more or less the positions and tasks he has wished for; at one point he had the title “Fellow” in one of the international organisations (the highest possible position for a technical engineer). He also worked for a period of four years as a manager of the Internet Engineering Task Force, IETF, the organisation that develops standards for the internet. Only at one point did he quit his job in a company as a result of a dispute (a wage disagreement), but the rest of his career changes has been a result of him wanting to work for a different company or him feeling the need for a change of tasks. 

This respondent’s varied and extensive career in the business is partly related to the fact that he graduated back in 1984 and therefore had the opportunity to be one of the first to work with e-mail systems and internet technology in Norway. But even though this person has had the advantage of being among some of the early experts in the Norwegian internet era, he states that the business is still so young that it is no problem for skilled software engineers to obtain good jobs. “My impression is that people are seldom kicked out of work in this business. Or more correct: competent people are seldom kicked out. Because the organisations I have worked in have more or less been in-demand. They have always needed more and more people. The hard part is going through the whole process of hiring them. You never let competent people walk away if you can avoid that”. This description fits with the OECD report from 2006 where it is concluded that the ICT industry has grown rapidly over the last ten to fifteen years, and in Norway the “employment in the industry almost trebled between 1989 and 1999, when it accounted for 1,14% of the workforce” (OECD 2006:78). 

Changes and driving forces

A major change for this occupational group has been the establishment of international search engine firms in the region. The trend has been that big international companies take over the smaller, local ones. Since NOR-SEARCH set up its company in Trondheim in 1997, the city has made itself noticed on the global software industry scene. Today four international search technology companies have a department in Trondheim, and for the city the take over from international companies has secured access to market and capital. The alternative for many of the small and middle-sized Norwegian companies would have been to close down. “Developing search engine technology for a global market is such a huge challenge that it would be unrealistic to think that a small company in Trondheim could have the capital, competence and marketing capabilities to run this by itself” the manager of COMP A stated to the newspaper. Now the competency of the engineers located in Trondheim is demanded internationally and has attracted students and workers who wish to build a career in software development and internet search technology.

The interviewees from the two international organizations in our sample describe a situation of growth and a relatively harsh competition to hire the best qualified people. Managers from both organizations have stated officially that they wish to keep hiring in the years to come. The demand for skilled engineers seems to be larger than the supply. An additional sign of that may be the fact that COMP B’s department in Trondheim has been, and is, running a quite aggressive hiring-campaign towards employees in COMP A’s department in Trondheim. 

The interviewee who is a Manager of one of the technical departments in the Norwegian owned organization also describes a situation of continuous growth since the start-up with five people back in 1993. The driving force behind their expansion has been an increasing demand for their services. The organization has also experienced that the marked has demanded additional and related services, hence the increase of one subsidiary company each 18 months since 1993. 

Several of our interviewees focus on the degree of constant change that influences the sector they are working in. Both the market and the technology are developing on a steady basis. This is “a highly innovative industry, with a fairly short timeline between invention and introduction on the market” (OECD 2006:74). One of the respondents says: “Something that has always been certain is that the work changes all the time. […] I am certain that I will work in this sector in ten years from now, but I do not know what kind of tasks I will be doing, because it is impossible to know what the sector will look like” 

Relations between restructuring and changes in career profile(s) and trajectories.

One of the organisations in our sample has been bought twice, first by the internet company ADVENTURE, and then by COMP A. However, the seven interviewees from this organization state that the restructuring has not resulted in profound changes. There were some uncertainties regarding work methodology and production in the start, just after they were bought by COMP A. But our respondents say they kept much of the organizational structure and people are doing more or less the same as they did five years ago. Now they feel they have secured their position within the international company and that they can continue focusing on developing search engine tedhnology. What have changed since the integration into COMP A are probably their career possibilities, they say. Being part of an international company with 11 000 employees world wide and a wide range of products and services, gives them some new opportunities career wise. If they wish they can work for longer or shorter periods in California. Even if no one has taken advantage of this yet, they appreciated the possibility. “There is no risk of getting stuck in a corner here” says one of our interviewees (# 6). 

The growth and expansion in the Norwegian owned organization has also created a range of new career options for the employees – especially when it comes to management positions. Until 1998 the department our interviewee worked in was organised flatly, but the growth forced the company into a more hierarchy-based organizational structure. For our respondent the restructuring has resulted in a steady increase in responsibilities and opportunities to try out new technological solutions on a continuous basis. Last year her part of the organsation restructured again, and she was promoted from a more or less team-leader position to a technical manager with three team-leaders working under her supervision.

Influence of institutional arrangements and policies on the nature and evolution of career profile(s) and trajectories.

In terms of career development all respondents reply that it is possible for them to build a satisfying career within the company they are now working for. Their organizations provide good career options, either as technical experts or as project managers or team leaders. Career trajectories depend partly on the individual employee’s own initiative and engagement, and partly on the companies’ policies regarding skill-development and promotion opportunities. 

The interviewee from the Norwegian owned organization says that her organization has a policy that is open and flexible to employees’ wishes regarding career development. She describes a culture where employees can gradually work themselves into project manager positions. If people should wish for less responsibility and workloads in periods because spouses work shift and/or they have to take more responsibility at home caring for children or old parents, that has been accepted as well. 

Similar attitudes and arrangements are reported from the international organisations in our sample. In periods, especially when people are starting to have young children, it is accepted that they put in less time and effort at work. As employees’ family situations change through their career, and also as the employees change during life, it is seen as natural that career ambitions will change. However, it is up to the individual employees themselves to negotiate these changes. 

Gender dimensions of the career profile(s) and trajectories.

Statistics show that there are few women taking a degree in software engineering. In 2000 only 16,2 % of those applying for the highest engineering degree in Norway were women. (Statistics Norway 2000/6: 6). Even though the number of women with engineering degrees is increasing, the growth is slow and the gender division for the industry in total is clearly traditional; most women employed in the IT industry are working in the administration department. This is also the situation in the organisations where our respondents are working. 

All our interviewees say that they wished it was different. When hiring people, they state that their organisations are trying to find competent women, but women have been in shortage so far. Some of our respondents say that the lack of female applicants to their unit might be related to the fact that they have a so-called hard core technological profile or a very high technology competency profile; focusing on “algorithms, and big systems, Unix and all that” (interviewee # 5).  Last year a woman was however recruited to their unit. She works with testing, documentation and is more directed to the end user. Since the incorporation into Y! the unit in Trondheim is forced to dedicate more resources and time to security issues, documentation, integration and fitness for large scale use of what they produce to the overall Y! company. They state that some of these technical areas seem to be more popular with women; hence they hope to hire several women in the year to come.  

Compared to the two international companies, the Norwegian company represents a better example when it comes to women in the technical staff. Several women have been employed over the last few years. And the experience is that as soon as some women start working in an IT company, more women will see it as attractive. Our female interviewee works as a manager of a department of 18 men and 5 women, and she especially appreciate the company of an increasing number of women “on the technical side”, as she puts it. She hopes that she will manage to encourage these women in their work and career just the way she was encouraged by the older, more experienced male engineers and managers in the company when she started 13 years ago. However, she says it has been a struggle to obtain equal pay for men and women in same positions. When she started working as a manager she earned 80 % of what a male manager did - for the same type of job. This experience has taught her that there are still some struggles left for women in her company and she encourage her female co-workers to ask for a raise each year, just like men usually do. 

3. CHANGES IN OCCUPATIONAL IDENTITY

This group of workers represents a highly skilled and educated work force. With the increasing importance of ICT and knowledge work in the society at large, people in this occupational group experience a general growth of interest from society. Software engineers are needed in a wide range of organisations; banks, law firms, universities, telecommunications/electronic companies, government offices, manufacturers, art organisations and charities. Their social and economic position is of course strong as a result of this. However, all our interviewees work in search engine and internet companies, and they say that the acknowledgement they receive from co-workers and colleagues in the business and industry is the most valuable to them. They belong to a professional field and industry with high demands for entry (a degree in software engineering or something similar), and as soon as they enter it is quite easy to get a well paid job and start building a career with gradually more responsibility and also international profile. Many of our respondents say they enjoy their work because they have the opportunity to work in a professional environment with knowledgeable people.

Several researchers studying knowledge intensive work emphasize that this type of work depend very much on social interaction and contact with knowledgeable others (Alvesson 2004:98). Expert groups in knowledge intensive firms depend on “significant others for validation – the relational character of knowledge-intensiveness – involves a) (being perceived as) having links with bodies that confirm one’s knowledge-intensiveness, b) forming and maintaining specific ties with specific clients and customers, and c) orchestrating the interactions involved in carrying out work in socially and politically fine-tuned ways” (Alvesson 2004:99). For COMP A an important sign of recognition comes from the number of clients or customers who actually use the products they are developing. The number of users/clients is the most important indicator of one’s worth. Convincing other units in the global company to use their products involve building and maintaining strong relations with the different units and with top level managers in the whole of the COMP A company.

Highly relevant in this regard is also the fact that we are dealing with research and development units that can not directly show to a flow of income. They are cost centers; hence their existence relies on their reputation as an innovative expert community within the whole of the company. Good relations with clients and head quarters are just as vital for their continuous existence as the product and services they provide. Being part of a community of experts is therefore important both at the individual and group level. 

In addition interviewees also emphasized the importance of the international profile of their occupational group. “What we do today may have an effect on China tomorrow. For those who want to there are good opportunities for working internationally”. Their work, the technology and their career have this international profile to it, and many of the respondents see this as essential to their occupational identity. To some of them it is also important to make a positive impact on the world, hence working in the right company reflects on their own identity. For our female respondent her choice of organization is also a clear idealistic statement: “It is a degree of idealism in working in this company because you are involved in building something that is valuable for the society. You do not work here if what you wish for in life is to get rich […] That means that we are filtering out some of the people that, if they do not want to do something constructive for society, then they work some place different”.

Changes in occupational identity

In Norway this occupational group has been relatively homogenous; young, male engineers of Norwegian origin, with a degree from a Norwegian university. This has probably had an influence in developing a certain occupational identity. However, the situation is changing and the occupational group is getting more diversified when it comes to age, gender and ethnicity (OECD report 2006) . The growing specialization in the industry is also dividing the group of engineers into different specialized groups who may relate more with each other despite the fact that they belong to different departments or even different organization; hence system architects may in some situations identify more with other system architects in the global company or world wide, rather than with regular software developers within the specific unit. 

The Norwegian organization provides two types of services/products; one division is dedicated to research and development, while the other is responsible for the maintenance of large internet systems. The divisions work differently and this also creates a dividing line in the organization that from time to time becomes very marked. The maintenance people have to be available 24-7 in case of emergency (internet break-downs for instance), while the R&D people can manage their own time to a much larger degree. According to our respondent this has resulted in returning conflicts and disputes about payment, office hours and resources. She also says that the company and its employees have to live with this level of conflict and deal with it because it is just the way it has to be. 

In all organisations in our sample there is a growing focus on customers and clients, and in some respects or situations this will weaken the common feeling of identity within the occupational group. When production and services are increasingly becoming more customer-driven, recognition and acknowledgement may to a larger extent come from the receiving end of the production process, rather than from colleagues. This is especially the situation described to us from the Norwegian organization. Our respondent from the Norwegian organization says that during her working day she is in contact with a lot of customers, and these customers provide her with the feedback that is most valuable to her. She also says that she finds a lot of inspiration and fun from working in an environment with professional engineers. However, she feels somewhat estranged from the management team and her supervisors. “Those who are over me…I receive a lot of respect from them, but…[…] they are much more reserved. I am somewhat a-typical within the management team because I am outgoing, lively and I talk a lot. All the others are quiet, have few facial expressions, and not a lot of feedback”. 
On the other hand, there is also the situation where there seems to be a relief to gather and talk about hopeless customers. In such situations there is a feeling of us (the whole department of engineers) against them (the customers, users, clients). 

Our interviews show us that the case of occupational identity is complex; who you identify with will change from situation to situation. With the increasing focus on customers and market relations and a growing specialization, new relations are established and new groups are formed that cut across organizational boundaries. But transcending the situational identities is after all, or in the long run, this common feeling of belonging to the specific organizational unit. 

Relations between restructuring and changes in occupational identity

Competition for resources and attention has of course grown fiercer after entering a large international firm. The search engine departments in Trondheim have experienced that. This has in some situations led to a stronger feeling of solidarity among the employees in Trondheim. But on the other hand the department is divided into five different teams which on some occasions have to compete separately and against the rest of the teams for money and attention from the head-office in California. Who will get priority next? Which team can hire and so forth. Those are issues that can split the department in Trondheim from time to time. On the other hand many of them say that they are located so far away from headquarters that this automatically give them a feeling of being one separate and whole team that has to keep together to secure their existence within the global company. They also say that they are lucky to have a manager who keeps the community spirit up, is concerned for his workers and who wisely protect them against some of the “noise” coming from the top. 

A couple of our interviewees mention the off-shoring and out-sourcing of the software industry. Development units are moved to low cost countries like India, Bangladesh and Pakistan. But our interviewees were not too worried about their future prospects even though they are an expensive post on the global company’s wage budget. Due to the innovation and research required for the type of work they are doing, they claim they need not to worry. This is a type of work that so far has not been moved out of Europe and USA. The creative and innovative development departments will, according to them, most likely remain in this part of the world. 

4. QUALITY OF WORK
Working conditions for this occupational group have to be regarded as safe since work is office based, although long hours in front of a computer may have health implications such as backaches and hand and wrist problems. 

All interviewees have a specific number of hours pr week that they should devote to the job (typically 37 ½ to 40 hours a week), but they are granted some flexibility in the choice of which hours to work. Some report that a few of their colleagues work non-traditional hours. However, since much of the research and development and managerial tasks involve cooperation with team members, most of these employees typically work from eight to four. Respondents from one of the international companies in our sample report that they are often asked to work later hours, especially when there are telephone conferences with people located in the United States. On many occasions this can also be done from home. 

From time to time our interviewees report that they are asked to travel abroad for courses, conferences or to build relations with the management group at head quarters. Our female interviewee from the Norwegian company says she has supervised several conferences and workshops, both in Norway and abroad. She enjoys sharing experiences and knowledge with people working in the same technical field as she does. But after she got a child she has limited her traveling to a minimum, even though she says the amount of international cooperation and exchange has increased over the years. 

For our interviewees in the international companies, the workload averages out to between 40 and 50 hours a week. Many of them report that workloads were heavier when they were employees in the company called NOR-SEARCH, since this was more of a start-up company. Even though the American management from time to time comments on the lower amount of hours the Norwegian workers put in at the office, they can not escape the Norwegian laws and regulations that form the basis for employment contracts in this unit. Working overtime and attending evening meetings are voluntary; however, it seems to be very much an expectation they cannot say no to. A lot of their work simply needs to be reported to and coordinated with product managers and customers on the other side of the Atlantic. 

Management of working time

Computer based systems such as for instance databases to which everybody has easy access, group calendar systems, intranets and computer based project management systems are all tools that make it possible to increase the flexibility in larger projects. People can follow up on things happening and changes taking place in projects when they are away from the common office. 

The employees of all the three organisations in our occupational group study say they are to a certain extent free to manage their own working time. They can work from home, and many of them do so on evenings. However, in reality the type of work they are engaged in require quite extensive coordination through face-to-face interaction with co-workers. They all work in teams where they are doing an incremental part of the total task, or they are supervising team members’ work, and the coordination of the individual tasks becomes a very crucial factor. Electronic communication, despite steady improvements in bandwidth and groupware computer systems, does still not measure up to face-to-face contact. The fostering of team spirit through frequent communication, sharing of information and views, and building a common understanding of problems and goals are all critical factors in team based work. And so far tele- and computer based communication systems have not been able replace the need for physical contact.  

In one of the international organisations the work contract says that the core office working time is between one and three in the afternoon. However, the project management methodology and the work flow process is such that employees are needed in the office from at least ten in the morning when everybody give a short status report at a common meeting. There are several additional coordination/planning meetings at all levels, and these meetings seem to structure the workforce in to being present at the office from eight to four every week day. So even if workers seem to be free to manage their own working hours, in reality the type of work they are doing does not allow for much flexibility. 

Gender dimensions of the approach of working conditions

We have already stated that we are dealing with a sector that is heavily male dominated. Our female interviewee (# 8) has reached a high position in her organization; she is not yet forty years old, but holds the position as a technical manager. She describes a working environment that is fun, challenging and flexible when it comes to employees’ wishes and aspirations. When she is asked how she experiences working in a male dominated organization, she replies that the biggest difference between her and the male part of the work force is communication. 

Our interviewee probably points to something important here. The official policy in all companies is that of equality between the sexes, and women are not openly discriminated against. However, there are certain differences in how women and men communicate and behave, and our interviewee describes how she had to change her ways of behaving so that it fitted the male dominated environment. She also mentions the fact that women seldom ask for higher wages, which results in women being paid less for the same type of work as the men do. She also says that she, as a female manager with experience, tries to encourage other women in the company. She encourages them both to take on greater employment opportunities and responsibilities and to ask for the same level of wages as men in similar positions receive.

With an overweight of male employees one can imagine that this also will affect the profile on social activities offered to the employees after or during office hours. In one of the international organisations for instance they have a relax room on the premises with a huge Fussball table. On the intranet they keep track of the games played and the winners of each match. We don’t know whether or not this is popular with the female employees in the unit, but from the names figuring on the top ten list we could see it was popular with the male part of the work force. 

When it comes to all other types of social happenings and parties, at least two of our organisations had dedicated committees where membership circulated between the employees.  

5. LEARNING AND SKILLS DEVELOPMENT
People in the industry are normally hired based on their formal education in software engineering; most of them have either a Masters or a Phd Degree. Our interviewees say that the normal praxis is that young engineers learn by working with more experienced engineers and there is not a lot of training and education through external courses. Interviewees from one of the international companies follow H&R policies with structured performance reviews where they sit down and decide on skills and learning development with their nearest supervisor (normally team or project manager). Typical goals can be to read a book or hold a lecture about one’s own area of research and development or to improve one’s English skills. One of the teamleaders in this organisation has also been active in attending courses in Agile project management (a software development methodology using small cross-functional teams who attempt to develop software iterations with new functionality within short time frames, usually one to four weeks. This methodology was developed as an alternative solution to the traditional Waterfall methodology which is seen as bureaucratic, slow, demeaning and inconsistent with the ways software developers actually perform effective work) (http://en.wikipedia.org/wiki/Agile_programming). But this was the only example of external courses that were reported to us from this company. 

Our interviewee from the Norwegian organization says she sits down once a year and makes her own upskilling plan. She can ask her supervisors for permission and money to attend external courses, but it is her responsibility to plan this and make arrangements. Employees in her company have 1 ½ weeks set aside for personal development and upskilling. 

Keeping yourself updated on the advancements in the field require that you speak and write English more or less fluently. The technical language is also English, so already during their education engineers are getting quite familiar with the English language. However, working in an international company requires relatively advanced skills in English. Weekly telephone conferences, sometimes with bad telephone lines, are a challenge for all involved in this communication act. The employees have come to view this as a natural part of their job, and none of them say this is difficult to handle. It is the prize to pay for being part of a prestigious technological milieu. 

Since work is getting more and more project and team based every engineer need to be able to work closely with other people, sometimes from all over the world. They need to take responsibility for their own tasks, manage their own working schedules and make sure to deliver on time. Self management and communication skills are to a larger extent becoming a critical part of the total work performance in this type of job. 

In general, software engineers must be able to update their knowledge and skills on a regular basis in order to keep up with the rapid advancements of computer technology. This is even more critical for those developers who work with research and development. Both the organisation and the individual employee are eager to follow up on what is going on in the field. But in the end it is a demand that is put on the individual’s shoulders. Even though the organisations in our sample make it possible for employees to attend courses and conferences, the employees have to arrange for this individually. The general rule seems to be knowledge transfer from older to younger developers and a company culture that focus on learning by doing. We also have to keep in mind that knowledge is mediated between individuals and groups in many ways in the day to day work. Processes of learning are embedded in interactions between people internally and with users and clients. 

ICT in the skill process

All workers in this industry rely heavily on ICT in their work. Communication, coordination and planning are to a great extent done over the intranet in the various companies. This is a way of communicating over distance and also a way of centralizing the information flow. One of the respondents says that the company’s collective memory is in their e-mail archives. “If we loose these, we die”, she claims. She also tells the story of a customer who could not manage this way of working – relying so much on communicating through e-mail. The cooperation with him broke down “because we couldn’t manage to relate to the fact that this person didn’t read his e-mail”. 
Our interviewees rely on ICT for keeping themselves updated on what is happening in the company and in the field of research and development to which they belong. In the international companies employees can download technical lectures and research papers. But they claim that this does not suffice. They wish for more money so they could travel and be present on some of the most prestigious conferences. 

6. WORK-LIFE BALANCE
The manager of one of the international organisations in our study says: “People should have a life besides work as well. So the pioneer period when everybody worked around the clock – that period is over now. This is starting to become a normal organization where those turning thirty are starting to have families and kids who need to be delivered and picked up from kinder garden. Things need to work out for them. They need to be able to get their work done during normal office hours. I was criticized when I started out in NOR-SEARCH and said that the sustainable development in regards to working hours is a forty hour week. In the long run. […] And the Americans, they just laugh. But it has to be this way, I say. I have done it myself. If you work fifty hours a week for half a year, you don’t have any social life. Therefore we are rock hard in such issues. So the team leaders are not just responsible to get people to work up to the point they can possibly handle, but also to make sure that people go home, and hint to them when necessary “You haven’t had vacation. You have to take care of yourself”.

This manager had experienced “burn out” when he worked as a software engineer, and since then, he says, he is conscious of signs of stress and exhaustion among his workers. When hiring people he also states that they do not look for the so called software “nerd” who has spent his or her whole youth programming, studying and reading. “Those are too tired when they come here, I think”. He sees it as an advantage if his highly skilled workforce has some interests or passions besides their job because this will keep them from being too caught up in work. His philosophy seems to have influenced the rest of the unit in Trondheim. Some of the interviewees made similar statements in regards to healthy working hours. And they give the credit to their concerned manager. However, some of the interviewees from this organization say that their improved work-life balance policy also comes as a natural result of people turning thirty, getting married and starting to have children. As our female interviewee from the Norwegian organization stated earlier; having children force you to divide more sharply between work and spare time. 

Like professionals everywhere, many of our interviewees find their work to be engrossing. At work they find fun, good opportunities for learning and self development. They all communicate a deep interest in their work and they appreciate very much working in expert communities. Having managers who carefully look out for them and keep them from working too much is important in such environments. According to our interviewees this is at least crucial for those who not yet have children. As soon as they have children, the balance between life and work becomes healthier. In Norway it is expected that men share more of the work and responsibilities at home. Even if this is not the situation in all Norwegian families, it is truer for the younger, more educated generations of the work force. Our female interviewee describes a family and home situation where she and her husband share responsibilities equally. 

Several of our interviewees report that there is more or less a “baby-boom” situation going on at their workplace. This seems to be the situation at least in two of the companies involved in our study. A major part of the work force has reached the age where it is natural to start having children. One of the male interviewees says: “It has been a baby-boom here the last two years. And that is only natural when people are starting to reach the age of thirty. But I feel that we have really managed that well. You have those who have to leave everyday at four o clock to pick up their children. And then you have those who want to work a bit longer and have more flexible working hours. But that is really up to the individual person. I think that is good. I think we have few of those who are heading for a wall because they are working too much. Or, we have those as well, but we are trying to work with them. But we have been clever in focusing on that balance I think”. This respondent is working in one of the international companies where they only have one woman working as an engineer. The baby boom effect on work would probably have been different if half of the new parents were women. In Norway statistics show that three out of four women giving birth to children take 52 weeks paternity leave, while men only use their earmarked four weeks to stay at home with their new born children (a number that has been stable since 1994) (Statistics Norway). 

All respondents who have children say that even if they work regular hours at the common office, from eight to four, they often take the opportunity to work after children are put to bed. So even though children are forcing them to work regular hours at the office, this can also result in having to work extra at night to do whichever tasks they couldn’t manage within the regular timeframe.  

7. CONCLUSIONS

The occupational group of this study represents a highly skilled and professional workforce. Opportunities in the job market are many and for those who have ambitions it is possible to build good careers. None of our interviewees have been laid-off so far in their career and they all communicate optimism regarding their future career prospects. The restructuring of our respondents organisations have improved the workers opportunities career wise. The industry is growing steadily offering improved and new services and products to the marked. The region of Trondheim has over the last ten years experienced a growing interest from international search engine companies. Today three of the biggest search engine companies are located here (COMP A, COMP B and Sun). International capital is flowing in and creating more jobs for professionals and students. The competency of the Norwegian engineers in the search engine business seems to be so valuable that this type of research and development is not moved to low cost countries. Our respondents in the industry do not fear that this will happen either. 

When it comes to occupational identity our interviewees communicated to us that they identify most with the people they interact and communicate with on a daily basis. They appreciate very much working with people who have the same professional backround and interests as themselves. In fact when asked why they work in their current organisations they universally claim that they work there because their colleagues are so clever at what they do. The opportunity to learn from co-workers means a lot to all of our respondents. A tendency of change in this regard is the increasing focus on customers and clients in the software and internet industry. Engineers have to have the end user in mind through the whole development process, and therefore the customers are included in more or less all stages of the work process. Stronger external relations (that is with clients both from inside and outside the research and development group/unit) is therefore to some degree influencing the feeling of identity within the specific unit. One of our interviewees even says she feels she get more valuable and frequent feedback from customers than from colleagues in her departement. 

As for the quality of work our interviewees communicate feelings of appreciation and satisfaction. They place considerable value on their work. All of our respondents say they bear much of the responsibilities for deciding when to work and how much to work. But in reality, being involved in the kind of project or team based work they are force them to be present at the office during normal office hours. Those of our interviewees who have young children also say that having family responsibilities very much structure their working day and helps them create sharper boundaries between work and leisure. 

The individuals of this occupational group has to keep themselves updated on a continous and frequent basis on the advancements in the field. None of our interviewee were sent on regular courses for upskilling. To a large extent the responsibility for learning and skills development was put on the individual workers’ shoulders. A lot of the updating is done by reading papers, technical magazines and books. Our respondents also point to the fact that there is a lot of knowledge transfer during the day to day work with colleagues and clients. 

Even though our respondents enjoy their work they also seem to make shure to devote time to family and leisure activities. During recent years several of our respondents and their colleagues have reached the age where they start having children, and they say that this has changed the work-culture in their organisations. Whereas before many used to work at untraditional hours and spend a lot of time socializing with co-workers, they now leave the office at four in the afternoon to spend time with their families. However, their workload is from time to time more than they can manage during normal office hours, hence several of them work from home in the evenings. For the respondents in the search engine companies the evening work also include regular meetings with managers in the main office in California. 
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Annexes

	Personal information

	Name/Code
	Harald Alvestrand – Interviewee # 1

	Gender
	Male

	Age
	48

	Ethnic origin (native, migrant …)
	Native Norwegian

	Family status
	Married

	Responsibilities in the family/support (short description)
	Shares household and family responsibilities with his spouse

	Children (number, age)
	3 

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in Electronics and Telecommunication

	Job history (changes, perspectives, experience of unemployment)
	Has worked in six different companies in the ICT industry (4 of them international). Has not experienced unemployment

	Current job

	Type of organisation (name and short description)
	Google Nordic R & D Team in Trondheim (opened in 2005). The organization is a search engine and internet brand headquartered in Mountain View, California. The unit in Trondheim has between ten and twenty employees

	Present job (job title, position, perspectives)
	Project manager of a R & D team

	Short description of tasks (changes due to restructuring)
	Supervising a team of engineers where he himself is also engaged in software programming. 

	Working hours
	On average approx 40 hours a week

	Access to training (formal and informal)
	No regular courses, except one initial training in Google’s headquarters in California (4 days for him, but normally it is a 4-8 weeks course for all new beginners in the organisation) 

	Experience of restructuring (main changes in personal job situation)


	Has experienced restructuring processes in a number of the organisations he has worked in, but he says that such processes normally has effected the management level more than him as a software developer. The only marked change of restructuring he says, is who you report to. 


	Personal information

	Name/Code
	Kristian Aune – Interviewee # 2

	Gender
	Male

	Age
	37

	Ethnic origin (native, migrant …)
	Native Norwegian

	Family status
	Married

	Responsibilities in the family/support (short description)
	Shares household and family responsibilities with his spouse

	Children (number, age)
	1 (aged 4)

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in Cybernetics. 

	Job history (changes, perspectives, experience of unemployment)
	Changed work organisation three times. Has never experienced unemployment. 

	Current job

	Type of organisation (name and short description)
	Yahoo Technologies Norway is an information and technology research and development unit of thirty-five employees in Trondheim. Yahoo! is headquartered in Sunnyvale, California. 

	Present job (job title, position, perspectives)
	Engineering Manager of one of the five R & D teams in YTN (Storage team)

	Short description of tasks (changes due to restructuring)
	Supervising the Storage team which is a team of 6 engineers 

	Working hours
	On average approx 40 hours a week

	Access to training (formal and informal)
	No formal training, but there is a lot of informal training embedded in the day to day running of the different projects. Has to update himself through reading books, papers and magazines. 

	Experience of restructuring (main changes in personal job situation)


	Says that the restructuring process has not had much effect on his current unit. But for him it involved a change in position. After the incorporation into Yahoo! he went from being one of two project managers in the unit, to being a team leader for a more specialized team of six (devoted to storage technology).  


	Personal information

	Name/Code
	Harald Botnevik – Interviewee # 3

	Gender
	Male

	Age
	55 years old

	Ethnic origin (native, migrant …)
	Native Norwegian

	Family status
	Married

	Responsibilities in the family/support (short description)
	Shares household and family responsibilities with his spouse

	Children (number, age)
	2 (aged 32 and 27)

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in computer science

	Job history (changes, perspectives, experience of unemployment)
	Has worked in six different organisations in Norway. Has never experienced unemployment

	Current job

	Type of organisation (name and short description)
	Yahoo Technologies Norway is an information and technology research and development unit of thirty-five employees in Trondheim. Yahoo! is headquartered in Sunnyvale, California.

	Present job (job title, position, perspectives)
	He is the Director of Product Development

	Short description of tasks (changes due to restructuring)
	He supervises the unit of 35 employees in Trondheim. After the incorporation into Yahoo! he has to report frequently to the management group in Sunnyvale (telephone conferences once a week plus written weekly report to his supervisor in California).  

	Working hours
	On average approx 40 hours a week

	Access to training (formal and informal)
	No regular formal training offered, but attend conferences in the United States from time to time.  

	Experience of restructuring (main changes in personal job situation)


	The restructuring of the unit in Trondheim has resulted in more long-distance meetings and heavier “bureaucratic” burdens in his day to day management (i.e.negotiating for resources)  


	Personal information

	Name/Code
	Thomas Gundersen – Interviewee # 4

	Gender
	Male 

	Age
	30 years old

	Ethnic origin (native, migrant …)
	Native Norwegian

	Family status
	Not married, but living with girl friend

	Responsibilities in the family/support (short description)
	Shares household responsibilities with his girlfriend

	Children (number, age)
	No

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in computer science 

	Job history (changes, perspectives, experience of unemployment)
	Since graduation (after mandatory military service) he has worked in Fast (later Overture, now Yahoo Technologies Norway)

	Current job

	Type of organisation (name and short description)
	Yahoo Technologies Norway is an information and technology research and development unit of thirty-five employees in Trondheim. Yahoo! is headquartered in Sunnyvale, California.

	Present job (job title, position, perspectives)
	Works as a software engineer (title: Engineer II) in one of the five team in the unit (the Storage team).

	Short description of tasks (changes due to restructuring)
	Programming and research and development in storage technology

	Working hours
	Approx 40 hours a week

	Access to training (formal and informal)
	No access to regular formal training, but says there is a lot of learning and upskilling embedded in the project work they do. 

	Experience of restructuring (main changes in personal job situation)


	Says that the restructuring has not involved many changes for him. He is doing the same as he has always done in the organisation. The only difference is that he can work in California from time to time if he wishes to. He also says he appreciate working for such a large and well known internet brand like Yahoo.  


	Personal information

	Name/Code
	Kim O. Johansen – Interviewee # 5

	Gender
	Male 

	Age
	34 years old

	Ethnic origin (native, migrant …)
	Native Norwegian 

	Family status
	Married 

	Responsibilities in the family/support (short description)
	Shares household and family responsibilities with his spouse

	Children (number, age)
	1 (1 month old)

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in computer science 

	Job history (changes, perspectives, experience of unemployment)
	Has only worked in this unit in Trondheim (former Fast, then Overture and now Yahoo Technologies Norway)

	Current job

	Type of organisation (name and short description)
	Yahoo Technologies Norway is an information and technology research and development unit of thirty-five employees in Trondheim. Yahoo! is headquartered in Sunnyvale, California.

	Present job (job title, position, perspectives)
	Engineering Manager of the Delivery team. 

	Short description of tasks (changes due to restructuring)
	He supervises of one of the five teams in the unit (Delivery team) with 9 engineers. He is also the one who coordinates the work of four of the five teams (those who develop the search engine platform “Vespa”).

	Working hours
	Approx 40-50 hours a week

	Access to training (formal and informal)
	No access to regular formal training, but says there is a lot of learning and upskilling embedded in the project work they do. Has taken courses in project management

	Experience of restructuring (main changes in personal job situation)


	After the incorporation into Yahoo! he went from being one of two project managers in the unit, to being a team leader for a more specialized team of nine (Delivery team). However, he says that in reality he is having the same over-all project manager role as before.  

	Personal information

	Name/Code
	Arne Juul – Interviewee # 6

	Gender
	Male 

	Age
	38

	Ethnic origin (native, migrant …)
	Native Norwegian 

	Family status
	single

	Responsibilities in the family/support (short description)
	

	Children (number, age)
	No

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in computer science 

	Job history (changes, perspectives, experience of unemployment)
	Has worked in one other organisation prior to his job in YTN. Has never experienced unemployment. 

	Current job

	Type of organisation (name and short description)
	Yahoo Technologies Norway is an information and technology research and development unit of thirty-five employees in Trondheim. Yahoo! is headquartered in Sunnyvale, California.

	Present job (job title, position, perspectives)
	Works as an engineer in the team responsible for the packaging and delivery of the products related to the search engine platform. Title: Senior Operations Engineer

	Short description of tasks (changes due to restructuring)
	Testing programming and research. 

	Working hours
	Approx 40 hours a week 

	Access to training (formal and informal)
	No access to regular formal training, but says there is a lot of learning and upskilling embedded in the project work they do.

	Experience of restructuring (main changes in personal job situation)


	The restructuring has not changed his work a lot. The only thing different is that his work (testing, packaging) is more important and critical in a large international company with so many users. He says that there may be more opportunities to learn different things in a large international company as well, and this he appreciate. 


	Personal information

	Name/Code
	Frode Lundgren – Interviewee # 7

	Gender
	Male 

	Age
	30 

	Ethnic origin (native, migrant …)
	Native Norwegian

	Family status
	Married 

	Responsibilities in the family/support (short description)
	Shares household and family responsibilities with his spouse

	Children (number, age)
	0 (but expects baby end of March 2007)

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in computer science 

	Job history (changes, perspectives, experience of unemployment)
	

	Current job

	Type of organisation (name and short description)
	Yahoo Technologies Norway is an information and technology research and development unit of thirty-five employees in Trondheim. Yahoo! is headquartered in Sunnyvale, California.

	Present job (job title, position, perspectives)
	Engineering Manager of the News team

	Short description of tasks (changes due to restructuring)
	Supervises the News team of 4 engineers. After the incorporation into Yahoo! he has to report to a Product Manager in Sunnyvale (this Product Manager actually ownes the News team)

	Working hours
	Approx 40-50 hours a week

	Access to training (formal and informal)
	No access to regular formal training, but says there is a lot of learning and upskilling embedded in the project work they do. Has taken courses in project management

	Experience of restructuring (main changes in personal job situation)


	Says that the restructuring has not involved many changes for him. He is doing the same as he has always done in the organisation. The only difference is who he reports to (in addition to the Director in YTN). And he has to lead telephone conference meetings with people in Sunnyvale weekly. 


	Personal information

	Name/Code
	Ingrid Melve – Interviewee # 8

	Gender
	Female

	Age
	37

	Ethnic origin (native, migrant …)
	Native Norwegian

	Family status
	Married

	Responsibilities in the family/support (short description)
	Shares household and family responsibilities with his spouse

	Children (number, age)
	1 (aged 3)

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in Electronics and Telematics

	Job history (changes, perspectives, experience of unemployment)
	Started working in her current work organisation after graduation. 

	Current job

	Type of organisation (name and short description)
	UNINETT is a non-profit organization owned by the Norwegian Ministry of Education and Research. It consists of one parent organization and four subsidiaries. It supplies network/network services for universities and research institutions, plus other national ICT tasks.  



	Present job (job title, position, perspectives)
	Manager of the technical services departement

	Short description of tasks (changes due to restructuring)
	Supervises a department of 23 employees 

	Working hours
	Approx 50 hours a week 

	Access to training (formal and informal)
	1 ½ week pr year is set aside for personal upskilling. Employees can suggest to their supervisors what courses or classes they wish to attend. 

	Experience of restructuring (main changes in personal job situation)


	The restructuring processes in her company has taken place as a result of extensive growth. This has given her opportunities in the direction of Management. 


	Personal information

	Name/Code
	Yngve Aasheim – Interviewee # 9

	Gender
	Male 

	Age
	39

	Ethnic origin (native, migrant …)
	Native Norwegian 

	Family status
	Married 

	Responsibilities in the family/support (short description)
	Shares household and family responsibilities with his spouse

	Children (number, age)
	1 (aged 6 months)

	Skill profile and trajectory

	Skills profile (degrees, set of skills…)
	Engineering degree in computer science

	Job history (changes, perspectives, experience of unemployment)
	Has worked in two other organisations prior to his current org

	Current job

	Type of organisation (name and short description)
	Yahoo Technologies Norway is an information and technology research and development unit of thirty-five employees in Trondheim. Yahoo! is headquartered in Sunnyvale, California.

	Present job (job title, position, perspectives)
	Software Development Manager

	Short description of tasks (changes due to restructuring)
	Supervises the Search Core team (one of the five teams in YTN)

	Working hours
	Approx 40 hours a week

	Access to training (formal and informal)
	No access to regular formal training, but says there is a lot of learning and upskilling embedded in the project work they do. Other than that he reads papers and books to keep himself updated

	Experience of restructuring (main changes in personal job situation)


	Says that the restructuring has not involved many changes for him, except that he is now the manager of one of the teams. However, this is more a result of a natural career development rather than a direct result of the restructuring. 
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