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ABSTRACT
Several studies (e.g. Marks and Lockyer, 2005; Marks, Scholarios and Lockyer, 2002; Barrett, 2001) have attempted to bridge gaps in our knowledge on the experiences of software professionals and the nature of work through examining teamwork, identity and control.  However, despite these contributions, there continues to be a lacuna in research on work intensity amongst software professionals, which this PhD student research will attempt to address.  A taxonomy of generic software roles (systems/business analyst; designer; developer; consultant) has been developed within this PhD research as a framework for understanding professional software job types, variations in work experiences and relationships to work intensity.  This research utilises a contextual-based analysis of two firms, Company A, a specialist software firm and Company B, an in-house IT department in a large firm.  This paper aims to draw comparisons between these two companies in respect of a number of variables.  

Market dynamics, in terms of regulation, the need to constantly keep up with changing technology, competitive markets and economic concerns appear to have implications at Companies A and B for work organisation and structure, the type of work software professionals are engaged in and experiences of work intensity.  Organisational type also appears to lead to a differentiation in responses to these market conditions.  The nature and complexity of work tasks, as well as the organisational type, appear to be factors dictating the physical proximity and the nature of interactions within project teams and experiences of intensity.  Work intensity can therefore be best understood as operating at four stratified layers: the external environment; the institution; the project team and work organisation; and finally down to the micro-dynamics of work.  The external environment emerges as the most fundamental layer determining experiences of work intensity, whereby market dynamics and the wider political economy set an over-arching framework which organisational strategies and responses are based around.  The institution itself, through influence from the external environment, appears to be the outermost layer determining the nature of work and resulting experiences of intensity.  In essence, the four layers interact to shape, determine and influence organisational strategies and responses, the nature of work organisation, the roles that software professionals perform, the nature of interactions, the volume of work and the micro-dynamics of work.  This multi-layered analysis therefore makes an important contribution by explaining the complex nature of intensity.
THE STUDY OF WORK INTENSITY

Common to both ‘work intensity’ and ‘work intensification’ is the emphasis on the “effort that employees put into their jobs during the time that they are working” (Burchell, 2002: 72).  Both ‘work intensity’ and ‘work intensification’ relate to two aspects of an individual’s workload: qualitative, being the difficulty and complexity of work, and quantitative, relating to the amount of work an individual actually has to perform (Wichert, 2002).  However, the focus on ‘work intensity’ as opposed to ‘work intensification’ emphasises the acute but nevertheless important distinction between these terms and the resulting approach deriving from this research.  Closer examination of literature (Green, 2001, 2004, 2006; Gallie et al, 1998) suggests that temporal factors underpin the essential differences.  Crucially, work intensity considers the experience and condition of work at a moment or stage in time, whilst work intensification takes into account the evolutionary nature of work.  Whilst the development and changes in the software occupation are important considerations, a study into work intensification would entail a longitudinal research study, with the emphasis on how work organisation has changed and thus affected work experiences over the years.  This research is primarily concerned with understanding and explaining how present forms of work organisation and institutional factors impact on workers, as well as considering how work has changed and impacted on individuals.

A CONTEXTUAL ANALYSIS OF WORK INTENSITY

Currently, much of the research on the software industry remains de-contextualised, tending to diminish the relationship between the software labour process, institutional factors and how these relate to work.  The importance of a contextual analysis is highlighted by Green (2001) who suggests the impact of work pressures may be affected and mediated by differing organisational contexts.  Similarly, Wichert (2002) argues that personal, social and environmental factors can influence vulnerability to factors contributing to work intensity.  A Critical Realist approach clearly fits with this research.  This paradigm advocates a more holistic, balanced approach to research, in terms of viewing the identification of causal linkages as important but equally emphasising the importance of further exploratory work to explain what produces particular states, changes and situations (Ackroyd, 2002; Ackroyd and Fleetwood, 2004).

CATEGORISING PROFESSIONAL SOFTWARE WORK AS A FRAMEWORK FOR UNDERSTANDING EXPERIENCES OF INTENSITY

Professional software work is considered to be intellectual, abstract and creative in nature, encompassing the design, development, testing and installation of software.  Conventional wisdom and stereotypes of professional software work suggests that workers tend to be typically in their twenties or thirties (Key Note Market Review, 2004) and predominantly male, with approximately twenty per cent of females in the software workforce (Key Note Market Review, 2004).  Professional software work can be classed as ‘knowledge work’ as these workers tend to be engaged in demanding and challenging work which place an emphasis on autonomous working conditions, lower bureaucracy and flatter, more fluid working structures (Alvesson, 1995; Kunda, 1992).  As argued by Deetz (1995), software professionals often require minimal managerial supervision as they may derive their identity from their occupation, which in turn can motivate them and act as a form of normative control.  Work often tends to be organised around project team structures, bringing together individuals with different skills and knowledge.

Work is typically structured around the development life cycle, comprising of Requirements and Analysis – initial discussions and negotiations with clients concerning specifications, needs, budgets and deadlines; Design – what the software should look like and the best way to bring together time, resources and finances; Development – work to make the software; Testing – checking the software for errors and bugs, as well as adding value to the finished software; and Installation – installing and maintaining the software (Andrews, Lair and Landry, 2005).  The software profession is extremely heterogeneous, with varying job titles and roles, depending on organisational size, business type and project nature.  A taxonomy of four generic software job types (systems/business analyst; designer; developer; consultant) has been developed within this research as a framework for understanding professional job roles, variations in work experiences and relationships to work intensity (Reid, 2007).  As highlighted by Leal and Powers (1997), taxonomy can enable researchers to classify groups and identify commonalities between individuals, as well as key differences.  The following section will provide a classification of professional software work, with a brief overview of the generic title ‘software engineer’ and the four job types which stem from this.

Software engineer can be seen as a ‘catch-all’ title for professional software job roles, in that this title area comprises the duties and activities encompassed in each of the four job roles.  Software engineers tend to research, gather requirements, analyse, design, develop, test, implement and install software (Careers Scotland; Hobson 2007 Get Science and IT; Prospects AGCAS Occupational Profile; Plan IT Plus; Target IT, 2007).  The scope and breadth of software engineering activities can vary considerably, depending on organisational size, type and project nature, with involvement in some or all stages of the life cycle (Careers Scotland; Hobson 2007 Get Science and IT; Prospects AGCAS Occupational Profile; Target IT 2007).

Systems/Business Analysts work with their employing company, project leaders and clients to discuss IT requirements, in order to design and produce IT specifications for software projects.  Analysts often start in more technical areas before becoming actual analysts and this job role tends to involve a mixture of business, technical and sales areas.  They liaise with other software professionals, sales teams and clients throughout the life cycle and tend to be the point of contact between the software team and customers.  This requires both interpersonal skills for client interactions and technical knowledge for software team interactions (Careers Scotland; Hobson 2007 Get Science and IT; Jobs 4U Careers Database; Plan IT Plus; Prospects AGCAS Occupational Profile; Target IT 2007; Yardley, 2004).

Designers take specifications for new systems and design them completely, which requires extensive technical knowledge and interpersonal skills for client and project team interactions and research into possible technical and design approaches (Careers Scotland; Jobs 4U Careers Database; Plan IT Plus; Prospects AGCAS Occupational Profile; Yardley, 2004).

Developers translate requirements and design specifications to make software programs.  They may also write specifications, design, develop, test, implement and support software.  Developers tend to work closely with analysts, designers and sales teams to discuss IT problems and requirements.  At a junior level, developers may write and test smaller parts, whilst more experience developers may write the main parts of software (Jobs 4U Careers Database; Prospects AGCAS Occupational Profile; Yardley, 2004).

Consultants develop software and IT solutions for clients.  The term ‘consultant’ covers those working as company-employed software professionals with ‘consultant’ as a job title or those self-employed as a traditional consultant.  Consultants can be involved at any stage in the development life cycle, such as: achieving contracts; devising specifications; forming project teams to make software; design; project management; development; testing and support.  Consultants may liaise with all levels of the client organisation and project teams, requiring extensive technical knowledge and interpersonal skills (Prospects AGCAS Occupational Profile; Target IT 2007).

CASE STUDIES

This PhD research has applied this taxonomy to the concrete setting of a specialist software firm (Company A) and an in-house software department of a large telecommunications firm (Company B), in order to provide an in-depth understanding of work intensity.

Company A was established in 1988 and employed 140 individuals, with the main office in Glasgow and three other offices in the United Kingdom.  The firm focused on niche markets based on industry sectors and was split into five divisions: energy and utilities; telecommunications; oil and gas; transport; and the public sector.  The firm had a large variety of clients across these sectors and delivered a range of software solutions, including consultancy services, applications development, training and support.  In 2006, the firm was bought by a large global company but was still able to operate largely independently.

Company B was a leading provider of communication solutions and services and operated worldwide, with services including networked IT services, telecoms services, broadband and internet products and services.  The company was split into six lines of business dealing with different areas, one of which covered the in-house IT software section.  Two internal divisions existed within the in-house IT section, one which dealt with the design and delivery of technology and the other with the running of systems.  The main functions of the in-house IT section included: business analysis and requirements gathering; services to drive design and development; security; and the customisation of packaged software.  The client base covered mainly the internal business, as well as some external customers.  The in-house IT section had originally been separate from the rest of the company, operating as a largely autonomous software centre, with offices in Glasgow and the rest of the United Kingdom.  These software centre sites had competed for company projects, largely as a software house would compete for external contracts.  In 1998, as a result of company restructuring, these software centres had moved to the central Glasgow office to amalgamate with the rest of the company.

Project Overviews

Company A

Research at Company A followed two project teams, one working within the travel and transport sector and the other in the telecommunications sector.

Project Team One comprised fourteen team members (not including one development team lead who left at the beginning of fieldwork and one team member located in Aberdeen) and one project manager.  This team was engaged in a large-scale project in the travel and transport sector which had been running for seven to eight years.  The overall project had been accepted, with a number of related projects running at the time of research.  Project X involved extra functional enhancements on top of the original code and had been running for the past year, whilst Project Y involved support and was on-going.  Project X was broken up into phased sections (Releases), in order to make it more manageable.  This meant that customers were able to receive information fairly regularly to view the work in stages, rather than waiting until project completion to make changes.  Project Y was split into four releases following the development life cycle.  Different releases and life cycle stages occurred simultaneously and overlapped.  For example, when Design on Release 1 finished, it moved to Release 1 Development.  Part-way through Release 1 Development, Release 2 Design then started.  The following diagram illustrates the Releases and the overlapping of stages:
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Release 4
Project Team Two comprised fifteen individuals, one overall project manager and was engaged in various projects in the telecommunications sector.  Ten out of these fifteen individuals were engaged in fieldwork.  During field research, two individuals from the energy and utilities sector also worked on projects in the telecommunications sector and are included in the ten mentioned above.  At the time of research, the telecommunications sector had twelve different projects running for three main clients.  Project duration was highly variable, with projects lasting anything from a few weeks, to several months, or even a couple of years.  Individuals could be working on a number of projects at the same time, whilst project team size and composition was dependent on project nature, skills and availability of individuals.  The projects largely followed the development life cycle but it was highlighted during the interviews that the teams were trying to move to a more iterative approach, similar to Project Team One.  It was stated that this iterative approach would assist individuals in distributing and managing their workload and work effort across smaller regular deadlines, rather than one major customer deadline.  This approach was highlighted as providing clients with regular information on project work and allowing for frequent assessment of necessary changes, rather than carrying this out on project completion.

Company B

Project teams at Company B were dispersed geographically across the United Kingdom and India, with only some team members located in the central Glasgow office.  Due to this geographical dispersion, participants from teams had to be secured individually through a ‘snowball’ approach, rather than on a team-wide basis as at Company A.  Participants working in business analysis and requirements gathering, performance and architecture, development, creating tools aids, delivery management and application support were secured, as well as two project managers.  It was discovered in the latter part of field research that some software work had been offshored to India, therefore additional fieldwork is currently being carried out with these Indian workers to provide a complete picture of software engineering at Company B.  The majority of projects were on-going and long-term in nature.  Each development life cycle section (Requirements and Analysis, Design, Development, Testing) had its own individual team, with areas and roles further embedded in these.  In addition, the work from one project was essentially only one amongst a wide range of projects which fed into one overall project area, as this diagram demonstrates:












Most of the projects at this company were structured around the Agile methodology, an iterative approach involving phased, overlapping releases and regular feedback to clients.  For example, the Business Analysis section highlighted that releases tended to be structured around a number of releases in sixteen week sections.  At particular times, these sections would intersect and could be experienced as pressure points (shown as circles in the following diagram) by Business Analysts.  The following diagram illustrates the use of phased releases and the overlapping between stages for the Business Analysis teams:
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BUSINESS ANALYSIS TEAM
It was highlighted by various individuals that the Agile methodology had been adopted by the company in order to release products and services into the market more quickly and to reduce the time spent resolving faults.  In addition, the Agile method was considered to improve customer feedback and action, enable more flexibility in responding to changing business needs and enhance customer experiences.

Project Team Structures

Company A

Project Team One had an overall project manager, five team leads (one design lead, three development leads and one test manager), who reported to the project manager and team members in Design, Development and Testing, who reported to the appropriate team lead.  The project manager was responsible for reporting to the client, upper management and managing the project team.  Team leads were given the tasks by the project manager to divide and allocate to themselves and team members.  They were responsible for their team, in terms of monitoring the progress of work, any problems that arose, checking the quality of work, ensuring team members met targets and timescales and reporting this information to the project manager.  This reporting took the form of weekly team meetings with the project manager and the submission of progress reports.

Project Team Two was split into three main areas: Software, Consulting and Service Management (Support), with an overall project manager presiding over all three areas.  The project manager was also involved in the Consulting section as a domain consultant with industry-specific knowledge.  Individuals could also be performing several roles across three main areas.  The Software section dealt mainly with software creation, whilst the Consulting section focused on traditional consulting areas of management, delivery, analysis and specialisms.  The Service Management section was essentially the dedicated support function for clients.  Due to variability in project size and length, individuals tended to report directly to the project manager.  Projects had designated technical leads acting as the main technical authority, with responsibility for monitoring work tasks, targets and checking work quality.  The individual performing the technical lead function could vary from project to project, depending on project nature, technical knowledge and expertise.  The project manager highlighted that due to project variability, meetings tended to take the form of informal discussions between team members.  It was stated in the interviews that a weekly progress meeting also kept division members updated on projects and progress. 

Company B

Project teams at this company were geographically dispersed across the United Kingdom and India and were much more fragmented in nature.  Teams did, however, appear to fit traditional project team structures common to software engineering, with project managers, team leads and software engineers.  The roles of project managers and technical leads were very similar to those at Company A.  Project managers were responsible for reporting to the client (often internal in this case), setting the direction of the team and ensuring work was on target.  Technical leads often acted as the point of contact between the team and the project manager and had responsibility for allocating tasks to team members and monitoring progress.  Individual project teams tended to have conference calls for meeting purposes due to geographical dispersal of team members, as well as making use of emails, instant messenger and phone calls to maintain contact.  It was also highlighted that project teams would periodically set up workshops for team members to meet face-to-face every six to eight months.  The following two diagrams provide an example of the dispersed nature of teams:
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EXAMPLE OF ONE PERFORMANCE AND ARCHITECTURE PROJECT TEAM STRUCTURE
RESEARCH METHODS

Informal Discussions, Observations and Documentation Analysis

Studying archival information, documentation and internet company information on terms and conditions, policies and practices provided insight into organisational approach and how this related to the actual experience of software professionals.  Initially, an understanding of the working environments in Company A of Project Teams One and Two was developed through a continual presence in the office, general observations and informal discussions with team members.  The project manager in Project Team One allowed extensive access to project documentation information which provided valuable insight on project nature and the roles and responsibilities of project teams and clients.  The project manager also permitted researcher access to attend progress meetings and team lead meetings.  Project documentation available in Project Team Two was constrained to an extent, in that the project manager provided the researcher with selected documents to analyse.  Extra documentation and information on the division was accessed via the company intranet pages.  Informal meetings on the normal office floor were observed.  However, the researcher was not invited to attend formal meetings which occurred, such as the weekly progress meeting to keep sector members updated on progress.

Access to Company B archival information and documentation and the general office floor was heavily constrained due to bureaucracy and confidentiality procedures.  The company did not permit the researcher to have a continual presence in the office, apart from permitting entrance to the in-house software office floor for discussions and meetings which had been set up with employees.  Observation of the workplace therefore occurred when attending these appointments.  Company B did not provide access to written company archival information and documentation or intranet pages, therefore general company information was attained through internet company sources and informal discussions.  Informal discussions permitted the researcher to generate insight into the company in general.

Work Diaries

Work diaries have been utilised in this research to provide a deeper understanding of the activities software professionals may be engaged in and associations with work intensity, due to the tacit nature of professional software work.  Diaries can be used to obtain information at the individual level; gain an understanding of activities and their duration; explain particular processes of phenomena over time; enrich understanding of the relationship between activities and phenomena under study; and allow for the analysis of differences between individuals and their responses to phenomena (Bonke, 2005; Gershuny, 2004; Bolger, Davis and Rafaeli, 2003; Conway and Briner, 2002).

Each diary pack contained detailed instructions for completing the diary, a ‘Tasks and Activities’ code list, the diary itself and an ‘About You’ page to provide some contextual information for the data.  The ‘Tasks and Activities’ list contained a list of activities with a corresponding code for participants to place in the relevant timeslot.  The diary itself was filled in over a seven-day, twenty-four hour period for any work activities performed.  The diary also contained two other boxes, ‘Intensity of Day’ and ‘Main Causes of Intensity’.  Participants were asked to use a scale of 1 to 4 (1 being ‘Not At All Intense’ and 4 being ‘Very Intense’ and place the relevant number in the ‘Intensity of Day’ box to show how intense they found the day.  Participants were advised that each day, if they experienced a particular activity or activities as causing intensity (fitting the definition and descriptions provided), they should place the code(s) for the relevant activities in the ‘Main Causes of Intensity’ box.  On the ‘About You’ page, participants were asked to provide information on their current job role; select a job description from a choice of five which best fitted their role; tenure; gender; employment status; how typical the week was; and events which may have impacted on work that week.  The diaries were therefore designed to measure more than one activity and to address factors in different ways.

The data from each diary was transformed into pie chart form, with a pie chart for each individual day and information on the ‘Intensity of Day’ and ‘Main Causes of Intensity’, as well as one pie chart detailing activities from the overall week.  This information was then used to create an overall spreadsheet of results, with information on job title; tenure; number of daily activities logged; ‘Intensity of Day’ ratings, ‘Main Causes’, how typical the data was; and events or impacts on work for that week.

In Company A, all fourteen members in Project Team One completed a work diary.  In Project Team Two, ten individuals were provided with work diaries to complete, with six returned fully completed.  In Company B, participants were generated through snowballing techniques and were on an individual basis, due to the fragmented nature of teams.  Ten diaries were completed by software engineers at Company B working within Business Analysis, Performance and Architecture, Application Support, Development, Engineering and External contracts.  Diaries are planned with offshore Indian software engineers, in order to provide an understanding of software engineering at the company as a whole.

Semi-Structured Interviews

Semi-structured interviews were appropriate through increasing understanding of perceptions of work intensity and work experiences.  Crucially, the data gathered from the work diaries enabled the researcher to break software work down into constituent activities and possible determinants of work intensity, resulting in an index of possible factors.  Possible determinants of work intensity were split into categories and sub-categories under the headings of: Work Organisation; Culture and Leadership Style; Teamwork; Individual Factors; and Contextual Factors.  This index was used to inform interview questions.  From Company A, six out of the overall fourteen project team members and the project manager were interviewed from Project Team One and five out of the six work diary participants were interviewed from Project Team Two.  In addition, short interviews were conducted with the two directors for each sector, one of whom was the acting company director.  From Company B, interviews were conducted with seven software engineers working across the various areas discussed earlier, as well as two project managers.  Two more interviews are scheduled to be carried out, one with a remote software engineer and the other with the head of the in-house IT section.  In addition, negotiations to secure access to offshore Indian software engineers is currently underway, in order to compare and contrast experiences with software engineers from the United Kingdom.

SOURCES AND EXPERIENCES OF WORK INTENSITY

Market Dynamics

At Company A, the project manager of Project Team Two highlighted that telecommunications was an extremely fast-moving industry, as a result of regulatory changes and the need to constantly keep up with new technology.  This meant that clients had to make constant changes to products and react quickly to be competitive, causing difficulties with planning their workload.  The project manager stated that this impacted on the telecommunications division, in terms of the need to react quickly, adapt constantly to new technologies and situations, manage several projects at the same time and constantly change work priorities.  Project team members were all located in the same office and with set team structures (project manager, technical leads, team members), as this aided work interactions and the overall work process.

At Company B, one of the project managers stated that the telecommunications industry was a fast-paced and intense industry to work in, echoing the comments of the project manager in Company A.  It was highlighted by individuals throughout the interviews that market dynamics and competitive issues, such as deregulation of the telecommunications industry, economic issues and financial concerns, had led to a changing work orientation, moving the company from a quality to a quantity focus and an emphasis on quicker, faster and cheaper processes.  It was highlighted by one project manager that these trends were applicable to issues in modern day society, in terms of the desirability for products and services at lower costs and in the same or less time.  Market dynamics had also led to the IT division becoming amalgamated with the rest of the firm and the separation of software engineering into ‘high value’ and ‘low value’ work.  This separation of software work therefore had implications for the nature of software engineering activities, team members’ locations and the way individuals communicated and interacted.

Organisational Size

At Company A, individuals in both project teams perceived that smaller organisations were more profit-centred and more intense as a result.  Both project teams also stated that individual visibility in a smaller firm was greater, staffing resources may be tighter and individuals may have to perform a greater variety of roles as a result.

At Company B, it was perceived by some individuals that organisational size had an impact on general decision making, ways of working and on intensity.  For example, it was highlighted by one individual that working in a smaller organisation could be more intense, due to greater individual visibility.  This comment was further emphasised by another individual, who stated that smaller organisations could have fewer resources and less bureaucracy, meaning that individual software engineers could be responsible for a wider array of tasks and thus have greater accountability if difficulties arose.  It was also stated by one individual that there could be high levels of bureaucracy in large firms, with “red tape for red tape”, meaning that it could be more difficult to introduce ideas.

Clients

The role, influence and power exerted by clients and the subsequent impact on intensity appeared to be affected by whether the client was external (as in the case of Company A) or internal (as in the case of Company B) to the company.  In addition, the impact of clients was also dependent on the level of technical and business knowledge possessed by clients and software engineers.

At Company A, individuals and project managers in both Project Team One and Project Team Two stated that clients impacted on intensity of work, through indecision, lack of clarity, constantly changing priorities, often resulting in sudden changes in work when it had already started or unwillingness to compromise over deadlines.  As summarised by two individuals:


…they have a huge influence…in the design process, it can be extremely frustrating because…well, the most recent design process that we went through, we had a number of requirements that the client had stated “these are the ones that we want for this release”, so we did a bit of initial work saying “this is what we’re going to do for each of these requirements” and went into the first design meeting with that document, presented each one of the requirements, talked them through and in each case, got a sort of “that’s good, that’s bad”, you know “we need to make changes to this”.  So, that was all quite good.  But then, there was also the fact that at that meeting, they said “Well, we also want to talk about these requirements”.  Em, so, throwing these in at that point, when we’re already two weeks into the design process, and then what you get at that point is you get an awful lot of…you have timescales to develop your initial things, but in those same timescales, we’re also having to design the extra requirements and they won’t decide which ones of the original requirements they want to drop.  So, it leaves you in a difficult position of having to design everything, including these extra things…

and:


Yes.  I think they do, but I don’t think it’s, um, confined to the project and the client, this particular client.  I know from friends of mine who work in the same, who work in IT and meet clients – exactly the same thing happens to them.  It just seems to be an industry-wide thing, that clients don’t know what they want until you’ve delivered a system and then they say ‘We wanted it slightly different’.
Some individuals within Project Team Two stated that the influence and role of clients could decrease over time on certain projects within the division, as the project team members retained more knowledge of the system created over time.  However, Project Team One members highlighted that clients did have significance influence and this was a result of the amount of technical knowledge clients themselves possessed on the systems and software being created.  It was emphasised by a Project Team Two member that if clients had significant technical knowledge, this could create further difficulties, in terms of tensions between a client’s preferred approach and that of the team members involved in the project.  It was suggested that some factors could help alleviate the pressures exerted by clients.  Project Team One members highlighted that the level of intensity exerted by the client was dependent on the relationship established with the client.  Thus, if a good relationship existed, it was suggested there could be room for compromise or discussion on issues, whereas if this relationship was poor, discussions could be more difficult.  Project Team Two stressed the team was taking decisive action to force clients to stick to agreed specifications, in order to avoid future problems.  In terms of individual coping strategies, an individual with a lengthy tenure stated that even though clients impacted on intensity of work, the negative impact on individuals could be managed more effectively with experiences, as well as realising that ‘it wasn’t the end of the world if things didn’t always go to plan’.

Within Company B, individual responses varied regarding the impact of clients on intensity.  Internal clients were highlighted as the group which dictated priorities and project importance and could therefore impact on intensity, especially if clients were too involved, though impacts were not as pronounced as at Company A.  It was also suggested by two individuals that client involvement could enable software engineers to have an understanding of client requirements.  In addition, whilst clients could influence priorities, a good relationship with the client could help manage interactions and priority setting.  It was further emphasised that those working as Business Analysts with higher levels of experience could make the business case for requirements and dictate priorities to internal clients, due to an in-depth understanding of the internal business and its requirements, as this comment illustrates:


when I took over the XXXX area, my boss basically said, ‘it, it’s yours, do with it what you want’.  So, I control my work, to, to the extent that, when I was explaining, you know, I have the customer that I work with, it’s normally the customer tells the BA what requirements they want; it’s the other way around with us, to be perfectly honest – I’m telling the customer what I think we should be doing.  It’s a good relationship, but, I’ve got a lot of, I’ve got a lot of scope in there.
Deadlines
At Company A and Company B, overall deadlines tended to be set in place, with some influence over estimates and timescales, according to the individual’s level of experience and responsibility.  However, the organisational type and the nature of clients (whether external or internal) appeared to determine the extent to which deadlines impacted on intensity and affected experiences of work.

At Company A, all individuals in Project Team One and Project Team Two stated that deadlines had an impact on work intensity.  It was highlighted that a greater expenditure in work effort was necessary as deadlines approached.  All individuals emphasised that they had autonomy how to plan out their work; set the pace of their work; provide estimates for how long work would take (according to experience) but that this operated within the context of set deadlines.  Tight deadlines greatly contributed to intensity and meant that individuals had to manage competing work tasks.  As stated by one individual:


I mean, um, if you were working on something and you’ve got a deadline for the end of the week, but then every single day you’ve got people asking you questions about their, their problems and they have deadlines as well, so they’re pushy, em, then it means that…it can really affect the intensities of your days because you’re still trying to meet that Friday deadline, even though you have less time to do it in, which may mean then that I’d work late on a Wednesday, work late on a Fri – a Thursday – to try and get that deadline…
A discussion with the project manager of Project Team One further supported these findings, with the statement that deadlines were constant and unrelenting throughout, contributing to intensity.  The project manager in Project Team One also perceived his role to be a source of intensity for team members, due to the need to monitor work progress and timescales.  The presence of deadlines and constant juggling of work tasks was summed up by a Project Team Two individual who stated that “I had a deadline for Friday, so the intensity increased as that approached” and that intensity was caused by “…the approaching deadlines, as at that point, it was less certain I was going to hit it”.

At Company B, there were a variety of responses from individuals on the use and impact of deadlines, depending on the type of role and area in which they worked.  For individuals working within Support and Engineering, deadlines were considered to be a key dimension to producing software for public customers and therefore impacted on intensity.  Another individual working on external contracts stated that the impact of deadlines could depend on the software life cycle stage and crucially, project leadership style, in terms of whether individuals were engaged in discussions or able to influence estimates or deadlines.  One individual within Business Analysis stated that greater influence over deadlines often developed through increased experience and level of responsibility.  However, one of the project managers perceived that it had become slightly harder to influence targets and deadlines under the Agile methodology, due to overlapping releases requiring many tasks to be carried out and managed at the same time.

Leadership
At Company A, leadership was highlighted by several individuals as potentially affecting work intensity.  One individual stated that experiences of work intensity could be dependent on the extent to which a leader (technical lead or project manager) was supportive and willing to consider individual perspectives and opinions on work.  It was emphasised by another interviewee that decisions made by leaders which neglected to consider the reality of situations and work for software professionals themselves could contribute to work intensity.

At Company B, many individuals mentioned the change in leadership style and a change in approaches as having a link with intensity.  It was perceived that the company had moved to a more “dictatorial” leadership style and also placed more emphasis and importance on managerial software-related functions, as opposed to technical areas of software engineering.  One individual perceived that competitive pressures, such as the saturation of the telecommunications market and concerns to manage costs and resources, had largely prompted these changes in leadership style.  It was also emphasised by many individuals that the changes in leadership style, as well as concerns to manage costs, had led to the distinction between ‘high value’ and ‘low value’ work.

Software Engineering Roles
The nature and type of software engineering activities which individuals were engaged in at Company A and Company B were very different, as well as the emphasis on technical and/or interpersonal areas.  Experiences of work intensity at these companies appeared to vary, as a result of the difference in the nature of activities.

In Company A, in both Project Team One and Project Team Two, individuals tended to be involved in a variety of design, development and testing tasks.  Overall, individuals were engaged in a great variety of tasks, covering the work of a systems/business analyst, designer, developer and consultant, as outlined in the taxonomy.  Many individuals in both project teams stated that they had to be a ‘jack of all trades’ to perform the variety of tasks and responsibilities required.  Thus, job types did appear to exist but individuals seemed to perform multiple job types, rather than working within distinct areas.  The number and variability of tasks also appeared to increase through experience and contributed to work intensity.  At the beginning of their careers in the company, members of both Project Team One and Project Team Two appeared to perform traditional ‘programming’ functions, such as development.  However, with more experience, roles expanded to include a variety of areas, such as business and system analysis; design; client interactions; development; documentation; testing; support; training for users; coaching; and recruitment and selection.

At Company B, it was highlighted by individuals that originally, the in-house software engineering role had been varied, with work carried out across the development life cycle areas of requirements gathering, analysis, design, development and testing.  However, due to company restructuring, competitive pressures and financial concerns, the company had separated software engineering functions into ‘high value’ and ‘low value’ areas, which had implications for activities performed by individuals.  The ‘high value’ planning software engineering areas, such as business analysis and requirements gathering, documentation, design and customisation of software had been retained on-site, whilst the ‘low value’ technical execution areas of development had been offshored to various Indian vendors.  It was highlighted by all individuals, especially those few still working in technical areas, that software engineering at the company in its traditional sense was a ‘dying breed’.  It was stated that there were very few routes for software engineers interested in development and programming to follow and that those in higher ranks tended to be more managerially orientated.  In order to progress, software engineers had the option of moving into business analysis, planning or managerial roles or had to ensure they were a ‘guru’ in their chosen software engineering area.  It was emphasised by one individual that the core of the business could determine the perceived importance of technical skills.  Thus, it was perceived that whilst technical abilities may be the area of expertise in software houses, technical skills may not be the core area of expertise at firms with in-house IT departments and may not be given the same level of importance.  Crucially, it was also highlighted by one individual that whilst in the past in-house IT departments had to devise requirements, design, develop and test software themselves, the software industry had since matured and expanded, allowing in-house IT departments to purchase these products and customise them, thereby reducing costs.

Individuals at Company B also appeared to be much more specialised in their work roles than at Company A.  Rather than performing a variety of roles across the requirements gathering and analysis, design, development and testing stages, Company B individuals tended to be wholly focused on tasks based around a specific job type, as detailed in the taxonomy.  For example, tasks for those working within business analysis tended to be mainly based around emails, meetings, phone calls, obtaining understanding of client systems and interacting with clients and other software engineers.  Those involved primarily in development and engineering areas tended to deal with specific tasks related to that particular job type.

Team Organisation and Physical Proximity
Market dynamics, organisational type and the nature and complexity of work tasks appeared to be factors dictating the resulting organisation, physical proximity and nature of interactions within project teams at both Company A and Company B and experiences of intensity.

In Company A, Project Team One members and the project manager were all seated in the same open plan area in desk clusters of four and interspersed with other members of the travel and transport sector.  Team members had been interspersed in order to improve interactions and communications in the overall sector.  The office atmosphere was fairly quiet and informal.  Individuals seemed to work individually at their desk and also with other team members, engaging in informal work-related and non-work related discussions.  Project Team Two members and the project manager again were all seated in the same open plan area in clusters of four, with close physical proximity.  There were low partitions between clusters but people could be easily seen over these.  The atmosphere of Project Team Two was also informal but with more audible noise than was witnessed with Project Team One.  In the initial meeting with the Project Team Two project manager, it was highlighted that this division had quite a ‘macho’ culture, with joking, ‘ribbing’ and an element of bravado, perhaps used as a coping mechanism to alleviate pressure.  It was also stated that the telecommunications division tended to attract a particular type of individual; that is, individuals who were willing to work to the fast pace and constantly changing work nature.  These reasons could explain the slightly different interaction in this business sector, compared to the first project team.  It was emphasised by both project teams that close physical proximity of team members could aid work, in allowing individuals to discuss work tasks and come up with solutions more readily, which could be difficult if members were located elsewhere.  Furthermore, it was stated that if individuals were dispersed, this could create difficulties in effectively monitoring work for meeting targets and deadlines and could thus affect intensity of work.

At Company B, project teams were extremely fragmented and geographically dispersed, with team members located across the United Kingdom and also in India.  Most teams had very few members located in the central Glasgow office, with the rest of the team located elsewhere.  Individuals were spaced out across a large open-plan area in rows of desks with sections of six, split into three desks facing at each side.  Flexi-desking (or hot desking) was in practice for half of the office floor, whereby individuals shared the same desks and had to clear these at the end of each day, storing work belongings in trays.  However, some individuals highlighted that they continued to use the same desk every day.  There was a constant low noise evident on entering the open plan office floor which seemed to come from phone calls, conversations and lifts.   Company information stated that the firm had introduced flexible working practices, such as home and remote working, in order to improve competitiveness, make the most of people and resources and to enable employees to achieve a more effective work-life balance.  As stated in company information:


“From time to time, it will be essential that teams are based together – but our priority is simply to have the right people on a project working in harmony.  That doesn’t necessarily require them to physically be in the same place, as long as they’re networked and communicating”.
However, at Company B, the two project managers interviewed stated that the geographical dispersion of team members could make managing work difficult.  When individuals were asked to describe their team structures and geographical location of members, many had difficulty in explaining structures due to their complexity and, at times, found it hard to identify the actual number of individuals within the teams.  In spite of these factors, individuals perceived that management of teams and interactions could be achieved through the application of well organised communication, guidelines and procedures.  For example, two individuals with team members located elsewhere in the United Kingdom and India stated that team interactions could be managed through setting regular fortnightly face-to-face meetings (if team members were all based in the United Kingdom), conference calls, emails and following guidelines, rules and procedures, depending on the level of experience and confidence in abilities possessed by individuals.  At the same time, however, it was also highlighted that if team members did not possess high levels of experience, knowledge and confidence, the dispersal of team members could increase intensity of work, due to the need to interact with team members more frequently, in order to fill in gaps of knowledge.  Due to the lack of variable tenure in the company, it was difficult to identify how geographical dispersal impacted on the intensity of work for those with shorter tenures.

Retention of Software Engineering Tasks versus Offshoring
At Company A, all software engineering work was retained in-house and project teams were based in the same office, as this aided work interactions and the overall work process.  Contractors were used from time to time to fill in particular gaps in specialisms or to address staffing issues.  Contractors tended to be hired for their specific knowledge and were expected to work on a specific task, rather than the project team having to train a permanent member of staff in that area.

At Company B, however, the picture was very different.  Company B had offshoring contracts with Indian vendor companies.  Whilst work was offshored to India in Company B, it was stated that overall control remained in the Glasgow office.  Discussions with individuals and project managers suggested that offshoring made work difficult, in terms of cultural differences, approaches to work, differences in time zones and the actual management of offshoring.  It was emphasised by individuals that language barriers and differences in cultural understanding could cause communication problems during discussions and also extend the work process as a result.  Individuals perceived that working styles were different, in that Scottish workers were believed to favour more problem-solving, logical approaches to work, whereas Indian workers were considered to be more short-term in their planning and organising.  The project managers interviewed stated that Indian workers often appeared to work long hours with no breaks, had difficulties in prioritising work or highlighting when they were experiencing difficulties, often changed jobs and considered status and success in different ways.  Scottish workers were perceived to have a strong work ethic and work hard but still attempted to take breaks and maintain a work-life balance, as well as having a longer-term view of work and being more likely to stay longer in a job.

At Company B, it was also highlighted by individuals and project managers that the time difference with offshore workers contributed to intensity.  A four-hour time block existed at the beginning of each day in which UK-based workers could speak to offshore Indian workers, meaning that this time could be very intense.  One of the Indian contractors stated that this time gap was manageable through having structured conference calls and emails.  This individual, however, was the only one who did not experience difficulties with offshore interactions, which may have been due to this individual sharing the same nationality and cultural background as offshore workers and therefore having an increased understanding of culture and work processes.  It was also suggested that the actual management of offshoring was one of the main things which made it intense.  One individual commented on this in a work diary, stating, “Extra development, design and production fault finding has added to my workload.  Designer for the team is now offshore and it is hard to manage them”.

Volume of Work
Findings at both Company A and Company B suggested that work intensity may be based on the volume of work and the number of responsibilities, as opposed to the intrinsic difficulty and complexity of the work itself.  At Company A, Project Team One individuals who were more experienced were often working at different life cycles stages on different releases simultaneously.  The work diaries for Project Team One demonstrated that those working as team leads/test manager tended to have more and a greater variation in tasks carried out in total across the overall week period, compared to those working in team member positions.  For Project Team Two, one individual positioned as Technical Architect had the highest number of total activities across the overall week period, with twenty-five activities logged.  This fitted a statement by the project manager that Technical Architects were individuals with the most technical knowledge and often ended up involved in a number of different activities as a result.  This individual also cited one of the two highest ‘Intensity of Day’ rates out of the six participants.  An interviewee from Project Team Two with a short tenure stated that intensity was much more likely to be experienced by those in more senior positions with a greater variety of responsibilities, emphasising that less experience meant more protection and buffering from pressures, resulting in a decreased level of intensity.  It was also stated by Project Team Two members that a greater level of responsibility necessitated greater management and juggling of roles and responsibilities.  There was a slight variation in the tenure to task ratio, as even though one participant had a shorter tenure of three years and four months, this participant had the second highest rate of overall activities logged at twenty-three in total.  This was largely due to the number of different roles performed by this individual.  This individual commented that the main causes of intensity at three points in the week had been caused by “carrying out many different tasks and constantly being distracted onto other tasks”.

From the interviews conducted at Company A with Project Team One and Project Team Two, intensity therefore seemed to be essentially located in the sheer volume of tasks and differing responsibilities, as opposed to the difficulty, complexity or nature of tasks.  Individuals appeared to have a high volume of different tasks and competing tasks, with differing levels of importance.  The following diagram depicts the juggling of tasks by individuals:









At Company B, in the work diaries and interviews, it was highlighted by individuals that a high volume of work and changing priorities could contribute to intensity.  Some comments in the work diaries referred to the volume of work and its impact on intensity: “For Mon, Tues, Thursday, it was really just the volume of work, as opposed to one thing that was causing the intensity” and, “Time pressure.  Too much to do in time available, so didn’t get done what I’d planned”.  Work volume was also highlighted to increase as individuals moved through the different release stages and cycles as part of the Agile approach.  One individual stated that at the beginning of a stage, individuals would complete work and then submit this to the test team to carry out overall testing.  At the end of this, the test team would then give individuals the first drop of bugs to fix when starting the next work cycle and again, at the end of this cycle, a second drop of bugs would be given.  It was highlighted that at the beginning, there was not too much intersection between stages but that as they progressed, work tasks would escalate and impact on intensity, as demonstrated by the following diagram:






In addition, whilst the Agile methodology was considered to be an effective way of managing work from a software engineering point of view, it was also regarded as being challenging, due to overlapping releases requiring many tasks to be carried out and managed at the same time, as this quote highlights:


So, what tends to happen is that, you get spikes of work, eh, and the, em, the worst points are when two spikes – one from this release and one from this release – coincide…Eh, and that happened on our last release, where, we were in the middle of the most important set of demonstrations, final set, and, were doing some major analysis work – and it all occurred within the same week…

Those working as the few traditional on-site software engineers were the main individuals who highlighted tensions between managing their workload and juggling tasks.  It was stated by two individuals that variety in work tasks was enjoyable but could also be frustrating, as changing priorities required constant changes in focus.  The difference in experience between those working in more traditional ‘programming’ areas of software engineering, as opposed to requirements and analysis areas was evident, whereby even though both groups emphasised volume of work as impacting on intensity of work, those working in Business Analysis and less technical roles did not seem to emphasise the juggling of work tasks as much.  In some cases, whilst project managers were responsible for ensuring work was on target and monitoring progress, they were also able to act as a buffer in helping team members to manage pressures from stages which coincided, as this comment illustrates:    


(while discussing pressures from spikes which coincided)…because the next release, em, we don’t have a direct influence on the timeline, so, it’s going to start, em, at the same, eh, point, so, the same two spikes of work are going to happen at the same time, again, for the next parallel release.  Em, so, what I have said, this time, is that, well, which tasks do you want the Business Analysts to do, is my question…to the delivery manager, who effectively owns this particular release.  The answer is, ‘Do it here.  I want you to be working on this particular area, eh, and here, the particular task that they were going to do will go to a different team, will go to the design team…So, they’re going to spread the load.
Interruptions
At both Company A and Company B, interruptions were present and impacted on intensity of work, albeit in different forms due to the differing structure of project teams.  At Company A, constant interruptions from colleagues, clients and support calls were emphasised by both Project Team One and Project Team Two, in terms of reducing work time, impacting on work and deadlines and contributing to work intensity, as summed up by this team member:


Well, ‘cause they’re trying to concentrate on their own task.  If they’ve got 
their own task to get complete and, again, this comes back to the thing about being able to concentrate on fixed chunks of work for extended periods of time, uninterrupted.  If they’re trying to do a chunk of work, concentrate on it and they keep getting interrupted, ‘how do you do this?’, ‘where, where would you put this?’, ‘how is that done?’, then, they can’t help but interrupt their own work and that can’t help but affect those people…
At Company A in Project Team One, ‘Informal Discussions With Colleagues’ was one of the other most frequently cited activities as contributing to work intensity.  Project Team One members identifying ‘informal discussions’ as contributing to intensity, along with other activities, gave either a three or four on the ‘Intensity of Day’ scale.  Two team members provided the comments “Continuous questions by team…Colleague making things awkward! More annoyed!” and, “That week was really bad due to a number of blocking issues and amount of time investigating these and helping others with their work”.  These informal discussions to provide clarifications or answer questions appeared to be detracting individuals’ attention from their work by way of constant interruptions, contributing to work intensity.  ‘Informal Discussions’ was not present so much in the work diaries for Project Team Two but the impact of constant interruptions did come through, in terms of constant interruptions from phone calls, clients and support calls.  One team member highlighted the impact of constant interruptions and subsequent juggling of tasks, stating “Regular customer interruptions, colleague support and recruitment activities have all meant spending less time on development than hoped”.

At Company B, individuals at the main company office were often working on different tasks and projects from each other, due to the geographical dispersal of teams.  Informal face-to-face discussions were therefore not commonplace and did not emerge as an issue contributing to intensity.  Interruptions came mainly from technological mediums such as emails, phone calls or instant messenger, which were used to communicate with dispersed team members.  Some individuals stated that emails and messenger were the least intrusive of methods and helped them to manage intensity as they could choose when to respond. However, other individuals highlighted they felt the need to respond to emails and instant messenger promptly and this impacted on intensity.  Phone calls were considered by one individual to be the most intrusive form of interruption, requiring an immediate answer and resulting in loss of ‘train of thought’.  This individual highlighted that in the past, individuals had attempted to devise a priority system for responding to calls but this had been unsuccessful, as most individuals prioritised their own work as important.  Emails and instant messenger had therefore become the more common methods for maintaining contact with other project team members.

Orientations to Work
At Company A and Company B, orientations to work and approaches to taking breaks were quite different.  At Company A, individuals in Project Team One and Project Team Two appeared to be intrinsically motivated by their work.  When asked what they liked and disliked about their work, all individuals in Project Team One and Project Team Two appeared to like the problem-solving, analytical and technical side of professional software work, especially writing code, as stated by this individual:

Em, but in general, I, you know, I really enjoy solving technical problems, I get an awful lot of, eh, satisfaction from, from doing that and just writing, you know, if you write something that’s technically difficult and then you get to the end and you see that the end result and it works well and the client’s happy, that’s great…I even enjoy testing of code because, you know, sometimes if you see something that’s really good, you know, you just get a great feeling about it, which I had fairly recently.
All interviewees in both project teams appeared to value the importance of quality, commitment, pride in one’s work, willingness to ‘go the extra mile’, supporting work colleagues and enthusiasm for work.  These characteristics seemed to instil an internal motivation on individuals to perform and undertake work to a high standard.  Appraisals, status reporting and code reviews, the only forms of metrics applied, were viewed and utilised by individuals as part of their normal work routine.  In addition, Project Team Two members had initiated an informal workshop session themselves to examine performance at the end of projects, identify what had been effective and what could be improved, demonstrating the internal motivation to work.

Individual approach to taking lunch or tea breaks and the impact on work intensity at Company A was similar in both Project Team One and Project Team Two and was two-fold.  All individuals across both project teams stated that when working on something challenging and intellectually stimulating, they could be less likely to take a lunch break or other breaks, as this could interfere with their ‘train of thought’.  It was emphasised that taking a break in this situation could increase intensity, due to the amount of time needed to access the same thought processes.  However, at the same time, individuals equally emphasised that taking lunch or other breaks were important, in terms of allowing time away from a problem or creating a fresh outlook.

At Company B, individuals highlighted that they liked variability in work, gaining recognition from clients for work completed, whilst those working within more technical areas appeared to enjoy technical challenges.  Metrics were used in the form of performance appraisals and personal targets which individuals were then assessed against.  It was emphasised by many individuals that the structure of performance appraisals often changed, with constant management ‘fads’ being implemented.  These metrics were not perceived to cause intensity but meant that individuals had to put in more effort and place more internal pressure on themselves if they were seeking promotion, requiring additional work to fill in appraisal forms.  However, at Company B, work did not appear to be as much of the identity of individuals or act as much as normative control as at Company A.  Individuals were pragmatic about the need to take breaks, especially lunch breaks and tensions between taking or not taking breaks were not as evident as at Company A.  Many individuals commented that although breaks could reduce the time in which to complete work, they were necessary in order to have time away from work and also, that breaks were part of their work contracts.  It was further emphasised by one individual that if work could not be completed in the allotted time, this could imply that the workload was too sizeable and it would be necessary to speak to a manager to deal with this.  One other individual stated that the experiences of work and intensity could largely depend on individual perception of work and non-work priorities.  It was emphasised that work was not experienced as intensely by this individual, due to the prioritisation of home life over work and that so long as work was performed well and within contractual hours, work would not be experienced negatively and impact in the same way.

Staffing Levels
At Company A, both Project Team One and Project Team Two members highlighted that staffing levels were under the level needed and impacted on work intensity, through increasing responsibility and volume of work.  It was stated by both project teams that more resources could help greatly in terms of managing the workload.  However, equally, it was emphasised that this could cause other difficulties, as new team members may require coaching and clarifications, interrupting normal work activities.  This point was accentuated by the project manager, who stated that whilst more resources could help greatly in terms of managing the workload, this could cause other difficulties, in terms of new team members requiring assistance, clarifications and time to fully understand the system.
At Company B, staffing levels were perceived to impact on intensity of work, even though present staffing levels were considered to be appropriate.  It was highlighted by one of the project managers and individuals that large project teams could be difficult to manage but conversely, having too few team members could increase workloads, reduce available resources and impact on intensity of work.  However, if new individuals were introduced, this would require training in terms of understanding the business, functions and the coordination of services, impacting on workloads and intensity.

DISCUSSION
The contexts of these two companies demonstrate how companies may be affected by and respond to market dynamics, competitive pressures and economic concerns.  Responses to these factors, as well as the core business nature, appeared to influence experiences of intensity, through determining the nature of work performed, team structures and the nature of interactions.  For example, whilst Project Team Two in Company A and Company B and cited market saturation, competitive pressure and the fast-paced and changing nature of telecommunications as external pressures impacting on business, the two companies responded in very different ways.  Project Team Two in Company A responded by managing and juggling several short-term projects at the same time but still retained the same project structures and team members being present in the same office, as this aided work interactions and the overall work process.  Company B, however, responded by amalgamating the IT division with the rest of the firm and separating software engineering into ‘high value’ and ‘low value’ work.  This separation of software engineering therefore had implications for the nature of software engineering activities and team member locations.

The nature and complexity of work tasks, as well as the organisational type, appear to be factors dictating the physical proximity and nature of interactions within project teams and work experiences.  For example, at Company A, physical proximity appeared to be important for project team effectiveness, in terms of allowing for work-related discussions, knowledge-sharing, brainstorming and aiding work coordination.  At Company B, however, project teams were geographically dispersed and interacted via technological mediums such as email, instant messenger or conference calls.   Professional software work can therefore be viewed as largely a collaborative activity, with project teams providing the opportunity for knowledge sharing and acquisition, as well as allowing for the integration of work activities (Walz et al, 1993; Marks and Lockyer, 2004).  However, whilst project teams at Company A clearly played a role in developing skills and knowledge, aiding discussions and brainstorming between individuals, the findings from this case study suggest that project team interactions and constant interruptions can reduce work time and affect the management of work tasks, impacting on deadlines and contributing to work intensity.  At Company B, the geographical dispersion of teams meant that constant interruptions from project team interactions were not so commonplace, due to the lack of face-to-face informal discussions.  Interruptions did come from technological mediums; however, the impact of these methods on intensity at work appeared to be dependent on personal styles in utilising these methods.

The nature of software engineering activities which individuals are engaged in appears to have an impact on levels of intensity experienced at work.  The type of activities Company A and Company B individuals engaged in were very different, as well as the emphasis on technical and/or interpersonal areas.  As highlighted by Beirne, Ramsay and Panteli (1998), roles may be highly specialised and focused in some companies, whilst in others, software professionals may work on various types of applications.  Individuals in both project teams at Company A were engaged in a great variety of tasks covering the four job roles set out in the taxonomy, the quantity and type varying with experience and knowledge.  Individuals tended to be engaged in a variety of technical, interpersonal and business-related areas.  This was attributed to the small-medium size of the company and resourcing issues.  The expansion of work roles and responsibilities, often with experience, clearly appeared to impact on the intensity of work for individuals.  At Company B, however, individuals were much more specialised in their roles and tasks tended to be focused on a specific job type, as detailed in the taxonomy.  This was attributed to the large size of the company and the separation of planning and execution areas of software engineering.  Many individuals tended to be involved in less technically orientated areas and whilst some individuals were engaged in technical areas, the constraints and issues experienced by Company A individuals, especially relating to the impact of clients and deadlines, did not appear to be as prevalent.

Client involvement is increasingly an aspect of professional software work and is necessary for ensuring software meets requirements (Beirne, Ramsay and Panteli, 1998).  However, this means that clients can become an integral part of a firm’s internal work organisation, placing clients in a position to exert considerable influence over the labour process (Voss-Dahm, 2005).  Clients therefore have the potential to destabilise and undermine the consistency of work and efficiency.  Individuals and project managers in both teams at Company A clearly stated that clients impacted on intensity of work through indecision, lack of clarity, changing priorities and unwillingness to compromise.  At Company B, whilst client involvement had become more prevalent through the use of Agile, the impact varied according to job type.  For example, clients could impact on intensity for those in technical areas through increased involvement and interruptions to the work process.  However, in areas such as business analysis, software engineers possessed an in-depth understanding of the internal business and its requirements and therefore had the ability to dictate priorities to the client and make clear business cases for clients.   The role, influence and power exerted by clients therefore appears to be dependent on the level of technical and business knowledge possessed by clients and software engineers, as well as whether the client is external or internal to the company.

Work intensity in the context of professional software work therefore appears to be influenced, shaped and determined by multi-causal, multi-layered factors.  Experiences of intensity can be best understood as operating at four stratified layers: the external environment, the institution; the project team and work organisation; and finally down to the micro-dynamics of work.  The most fundamental layer determining experiences of work intensity appears to be the external environment, in terms of political economy and market dynamics.  Changing regulations, competitive markets, economic concerns and the need to constantly keep up with technology seem to set an over-arching framework which organisational strategies and responses are based around.
The institution itself is influenced by the external environment; however, it is also distinct in that it is the outermost internal environment layer determining the nature of work organisation and resulting experiences of intensity.  The type of organisation and size of company are key here in shaping institutional approaches.  In addition, depending on organisational type, clients, deadlines and leadership style are further dimensions which can influence experiences of work intensity at the lower levels.  Thus, as highlighted earlier, the level at which clients impact on the work intensity of software professionals can be largely determined by whether the client is internal or external and the level of technical and business knowledge possessed by both groups.  In addition, the nature of clients and temporal controls exerted by project managers or team leads appear to determine the extent to which deadlines may impact on intensity.  The type of leadership style adopted can also potentially affect work intensity.

This institutional layer impacts on a further layer, concerning the project team and work organisation.  The type of organisation appears to shape the nature of software engineering roles, the organisation of project teams and the nature of interactions between project team members, thus shaping experiences of work intensity.   Attached to this are three key areas, volume of work, juggling of work tasks and interruptions, which appear to be sources of intensity for software professionals, arising from the nature of professional software work.

This explanation of the inter-relationships between the external environment, the institution and the project team and work organisation provides a setting to further understand the micro-dynamics of work, which can additionally influence experiences of work intensity.  These micro-dynamics are factors which appear to have varying impacts on the intensity of work for software professionals, largely depending on the approach of individuals and institutions.  These relate to breaks, staffing levels, level of responsibility, intrinsic motivation and iterative (Agile) approaches to work.
CONCLUSION
This paper contributes to existing research on professional software work empirically and theoretically by providing insight into the phenomenon of work intensity, its incidence and its impact on professional software workers.  The utilisation of a contextual-based analysis has drawn attention to the number of levels and variables influencing and contributing to work intensity and differences in individual responses.  At the simplest level, this research has found that professional software work is experienced as an intense working process by software professionals.  Whilst intensity can relate to two aspects of workload, qualitative - the difficulty and complexity of work - and quantitative - the amount of work an individual has to perform (Wichert, 2002), software professionals attribute the volume of work, as opposed to the complexity of work, as being the main workload dimension contributing to intensity.  

The level at which intensity is experienced appears to vary, depending on the type of role individuals perform, level of responsibility and career stage.  Those performing a greater variety of software roles and tasks, with greater levels of responsibility, may experience higher levels of work intensity than those more specialised and with fewer responsibilities.  In addition, this research makes a contribution to existing debates on project teams by suggesting that whilst project team structures and interactions are an important part of professional software work, through aiding discussions and brainstorming, these structures can also have a negative impact, through encouraging greater interruptions, reducing work time, affecting the management of work tasks, impacting on deadlines and contributing to work intensity.    
Various types of autonomy appear to be necessary for software professionals to utilise, as a result of project-based structures and the nature of work.  As highlighted by Voss-Dahm (2005), these include: operational autonomy (the freedom to deal with a set of problems through self-determined means within resource constraints), technical autonomy (exercised over the task) and time autonomy (the power to set goals and the means to pursue them, with the ability to influence duration, scheduling and distribution of individual work time).  However, with this framework of autonomy, this research contributes to labour process debates by drawing attention to elements which govern over the work process of software professionals.  These relate to: market/client controls (the need to remain competitive, deadlines, adapting to client demands, flexibility); temporal controls (project managers; team leads, deadlines); bureaucratic controls (performance appraisals, status reporting, code reviews) and normative controls (work orientation, intrinsic motivation).
Finally, professional software work can be viewed as an intense work process where experiences of intensity are determined, shaped and influenced by four multi-causal, stratified layers, namely the external environment, the institution, the project team and work organisation and the micro-dynamics of work. These four layers interact to shape organisational strategies and responses, the nature of work organisation, the roles that software professionals perform, the nature of interactions, the volume of work and resulting experiences of work.  This multi-layered analysis therefore makes an important contribution by explaining the complex nature of work intensity.
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