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Working Conditions and “Sustainability”:
Converting Knowledge into Action

SUMMARY
This report synthetizes - and converts into guidelines for action - available knowledge, mainly in
ergonomics, in order to characterize “sustainable” working conditions and find out several avenues
for improvement. This synthesis has been asked for by Eurofound 1 to CEE 2 and Creapt 3.
Here the issue of “sustainability” refers back to the following questions: do these conditions enable
people to remain healthy, fully integrated and efficient employees throughout their career? If this is
not the case, what types of obstacles do these workers encounter? What are the consequences for
them personally? What are the results in terms of their occupational health, skills development and
economic efficiency?
Starting with the major changes in working patterns, as presented in a large number of research and
statistical studies (including the European five-year survey), the aim of the report is to ask whether
these changes are compatible with the demographic trend of an ageing working population
The authors first specify the angle from which they intend to address the issue of "sustainability",
and its links with the ageing of the workforce. Next, they examine four major changes (or "nonchanges"), setting out the challenges they pose in relation to the changing age profiles: significant
on-going physical constraints in the workplace; the slow but continuous rise in shift work, in particular night work; the growing prevalence of time constraints; and increasing pace of change in the
workplace. In the end these analyses lead them to re-examine the overall approach to "sustainability", highlighting how and why this preoccupation deserves to take centre stage in economic and
social policy at every level.
Given the diversity of working environments, and the corresponding diversity of "sustainability
challenges" which depend on the specific situations, this paper is supplemented by five short example cases, illustrating how these general ideas may be deployed in specific professional contexts:
repetitive work (example of assembly lines in the automobile industry) ; high-risk industrial processes (example of steel workshops) ; work in open-air settings (example of collection of household
waste) ; care professions (example of hospital departments) ; IT changes (example in administrative
services).
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In terms of working conditions, the issue of “sustainability” refers back to a number of simple questions: do these conditions enable people to remain healthy, fully integrated and efficient employees
throughout their career? If this is not the case, what types of obstacles do these workers encounter?
What are the consequences for them personally? What are the results in terms of their occupational
health, skills development and economic efficiency?
In the context in which the proportion of "older" workers in the workplace continues to rise, for
reasons linked both to general demographic trends and to policies aimed at extending our working
lives, social stakeholders continue and will continue for some time to be confronted with these issues. This requires us to gather, review and if possible summarise the available knowledge on these
issues. This was the intention of the seminar hosted by Eurofound in November 2013, and of our
own contribution to this seminar, which this paper takes up, develops and extends. Starting with the
major changes in working patterns, as presented in a large number of research and statistical studies
(including the European five-year survey), we ask whether these changes are compatible with the
demographic trend of an ageing working population.
This question finds a partial response in the results of existing studies, which means we can now
focus our attention on public policy measures and issues for negotiation. However, most of the answers do not come ready-made, and the different areas for further research are also worth consideration.
Before examining the state of play in this area, we must first specify the angle from which we intend to address the issue of "sustainability" [1], and its links with the ageing of the workforce [2].
Next, we examine four major changes (or "non-changes"), setting out the challenges they pose in
relation to the changing age profiles: significant ongoing physical constraints in the workplace [3],
the slow but continuous rise in shift work, in particular night work [4], the growing prevalence of
time constraints [5] and increasing pace of change in the workplace [6]. We conclude by returning
to the overall approach to "sustainability", in the light of the analyses presented throughout this paper, highlighting how and why this preoccupation deserves to take centre stage in economic and
social policy at every level.
Finally, given the diversity of working environments, and the corresponding diversity of "sustainability challenges" which depend on the specific situations, this paper will be supplemented by five
short sector-based examples, illustrating how these general ideas may be deployed in specific professional contexts.

1. "REGENERATING HUMAN AND SOCIAL RESOURCES"
Thinking in this field was initiated, if not explicitly driven, by a work produced by a group of Swedish researchers in 2002, with contributions from various other countries 4. The authors contrast
"sustainable "systems with "intensive" ones. They analyse the expansion of the latter and their negative effects in the long term, both in terms of workers’ wellbeing and the quality of the goods and
services produced. They call for alternative approaches, based on the idea of the "regeneration of
human and social resources".
A number of themes developed in this research work naturally relate to this paper: the intensification of working practices, what forms this takes and what criteria determine the outcomes and consequences; the complex nature of work tasks and their relationship with the cognitive resources
available to workers; the challenges posed by technological and organisational change from the
point of view of workers' individual career pathways; potential ways to generate discussion on work
strategies at local level; methods of appraising work performance; etc.
4
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Given the scope of the subject area, it is not easy to limit this reflection, nor moreover to propose a
conclusive definition of what "sustainability" is. During a seminar held at the Centre d’études de
l’emploi (Employment Research Centre) 5, an attempt was made to produce this definition. A work
system would be considered sustainable if the following criteria were satisfied: It must be "biocompatible", which means that the work is adapted to the functional capacities of the human body and
to the changes that occur with age; “ergo-compatible”, supporting the development of effective
work strategies; and "socio-compatible", allowing self-fulfilment both within family and social
spheres, and allowing people control over their life aims. These criteria provide a useful initial
framework, but it is clear that they need to be fleshed out. Furthermore, these dimensions interface
with each other, diversifying both how we understand them and the potential avenues for taking
action. With regard to working conditions which form the focus of this paper, we have identified a
number of key ideas outlined herein.

2. "SUSTAINABILITY" AND AGEING OF THE WORKING POPULATION
Research into ageing, conducted on people of working age, reflects two main types of approaches 6.
"Functional" approaches focus on the age-related decline of the main physical and cognitive functions (lung capacity, muscle strength, powers of attention and memory etc.), whereas "developmental" approaches – to which we will refer here – take into account individual people's pathways in all
their multiple dimensions (physical, cognitive, social and mental).
Functional approaches, based on experimental evidence, relate age to a downward trend in performance in separately assessed functions. Developmental approaches, often based on observations
carried out in real-life situations, pay attention to these functional declines but stress their variability
depending on the individuals in question and the impact of the environment – which includes the
work environment. The work environment may speed up or delay these functional declines; it may
accentuate or mitigate them. It may or may not bring them to light, as some impairments are only
perceptible when the demands of work are extreme. Furthermore, research conducted in real-life
situations, particularly in the field of ergonomics, has observed a process whereby workers develop
new resources as they acquire experience 7. Experiences throughout their lives, in particular in their
working lives, enable workers, providing they are able to draw lessons from them, to acquire skills
relating to their job, themselves (what causes aches and pains, fatigue, what they find easy or difficult etc.) and other people (identifying beneficial forms of cooperation). This may lead to the deployment of new strategies in order to be able to continue to perform a task, or even extend it further in some circumstances, and to implement efficient work strategies.
This knowledge supports the adoption of a "conditional approach" to ageing, and to its challenges in
terms of occupational health and efficiency. 8 The difficulties experienced by older workers will be
more or less pronounced and more or less visible, while the benefits of experience will be more or
less recognized, depending on the choices made in terms of working conditions: work schedules,
training, managing work groups, managing career development, social representations on the effects
of ageing.
Two questions can be posed to determine "sustainability" in any work situation: Do the demands of
the job require basic capacities for which there is a correlation between age and progressive decline
(joint flexibility, quality of eye sight and hearing, quality and stability of sleep cycles, short-term
memory performance under intense time pressure, etc.)? Conversely, does the accumulation of
5
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knowledge and experience acquired throughout their career enable workers to be more productive
and achieve good results without becoming physically or mentally exhausted?
These two overarching questions must be examined in detail, looking at multiple aspects of working
life and taking into account the changes throughout the world of work, to which we will now turn
our attention.
We should first of all note that "sustainability" of working conditions would not pose a major problem for social policy if this was subject to a natural process of improvement driven by technical
progress, growth of the service sector and improved skills levels. This would be a "solution" both to
older workers becoming worn out and to the new expectations of young people. However, this does
not correspond to the findings of the field studies and statistical surveys carried out, including the
European working conditions surveys conducted by Eurofound 9.
What these results highlight in particular, as evidenced by employee feedback, is that physical demands are still an issue for a high proportion of the workforce. The fall in the number of industrial
workers, which has been slower than widely believed, has not produced a sufficient reduction in
strenuous manual work, as occupations frequently classified as "white collar" (non-manual) include
positions in the health, hotel and cleaning sectors for example, which involve significant physical
strain. Moreover, although the mechanisation and automation of certain tasks has eliminated some
repetitive or strenuous tasks, this is not the case in all workplaces and the resulting improvements
are not always as significant as might have been hoped for.
In addition, in terms of work organisation, the dominant model is that of "reactive productivism" 10,
which seeks to instantly adapt working resources to the object (or service) to be produced, and in
turn adapts this to external demand. The predominance of this model is reflected in particular by an
upsurge in shift work, increased time pressure in the job 11, and the proliferation of different forms
of instability in the workplace: frequent changes in the products or services supplied by the company, working goals, techniques, composition of work groups, supervision, performance indicators,
etc. 12
The purpose of this paper is not to highlight or analyse these changes, which are already well documented. Instead, its aim is to examine each of these trends, in the light of the problems it raises in
terms of "sustainability", which means maintaining workers in employment throughout their working lives, especially as these get longer. For each aspect relating to working conditions, we will try
to adopt the overall method of analysis briefly presented at the start of this paragraph, taking into
account both the factors involved in decline and the building processes that accompany ageing.

3. "AGEING WORKERS", FACED WITH SIGNIFICANT PHYSICAL CONSTRAINTS
The human body's muscular and cardio-respiratory systems evolve throughout our lives, including
our working lives, even though these changes are not as marked as those that characterise "old
age" 13. The impairments that can result are neither considerable, nor are they negligible. Most importantly, they are not the same across the board: the pace of ageing is unique to every individual,
and this decline varies enormously depending on the person's job. In this respect, the differences
between individuals increase with age. This means that a position that would be virtually untenable
for the majority of elderly workers has every chance of proving difficult to and impacting negative9
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ly on a large proportion of young workers too. That being said, there is one other important statistical observation that must be taken into account given the aforementioned demographic changes:
when exposed to strenuous physical demands, the probability of experiencing difficulties increases
with age.
This is particularly true in the case of joint mobility: jobs that require prolonged or repeated movements – bending, stooping, twisting, elevated arms etc. – are detrimental to large numbers of older
workers. This is very clear in the case of lower back or shoulder strain – whereas for other upper
limb joints (elbows, wrists), the differences between age groups are less marked. It has also been
proven that a combination of two types of physical constraints (for example: a strenuous posture
and a heavy load) creates additional problems for ageing workers, leaving them little room to adopt
coping strategies.
However, according to successive editions of the European working conditions survey, it appears
that mechanisms for "sheltering" workers from extreme physical constraints – and strenuous postures in particular – are very limited, or even non-existent at the present time 14. In many companies,
the demographic ageing of the workforce, and continuing high overall level of physical constraints,
mean there are not (or are no longer) enough "non-strenuous" positions for employees no longer
capable of coping with a more demanding job. It is becoming increasingly difficult for workers to
avoid lengthy exposure to significant physical stresses, including at the end of their working life;
otherwise, they are quite simply at risk of losing their job. The older the worker, the more likely
they are to require sick leave due to back pain and work demands. They are also more likely to request adjustments to their workstation ‒ however this is not always possible.
Figure 1 below, which is taken from a study conducted by occupational health doctors in an aeronautical construction company in France 15, clearly illustrates these difficulties.
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If we now examine this issue from the point of view of experience, it has been shown that more
senior employees, through their knowledge both of the job and of themselves, are able to devise
strategies (choosing their gestures / preparing their actions) that enable them – to a certain extent
and when the work organisation permits this – to avoid exposure to the most physically strenuous
constraints 16.

Here, by way of example, we can compare the work of a young worker with that of a more senior
colleague in tyre manufacturing 17. Part of their job consists of cutting, then weighing blocks of
ingredients used to make tyres. The blade becomes hot during use and must therefore be dipped in a
bucket of cold water at regular intervals. However, it is observed (figure 2, first line of table) that
the older worker performs this dipping action much more frequently than the younger person.
The first advantage of this operating method is that the dipping action provides an opportunity to
relax the arm and shoulder. However, another benefit is that it enables the employee to make cut
with better precision, which reduces both the duration of this task (figure 2, second line of table)
and consequently the effort required. In this example, which we can consider as demonstrating "experience of the task", the strategy employed by the senior worker was clearly preferable. Initially
intended to protect the worker's health, it is also efficient for the company and following the study,
was recommended to the younger workers.
Another significant example of a gesture or posture-related strategy employed by senior workers,
this time more indicative of "self-knowledge", was included in a study of the postures adopted by
carpenters 18 (figure 3).

16
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It is observed that older carpenters adopt a more stable posture than younger workers by creating a
larger supporting surface, irrespective of the task to be performed; they achieve this by spreading
their legs wider or by using their hand or knee to provide additional support. This observation is
consistent with what we know about the relationship between age and balance control, where the
body experiences more difficulty in maintaining balance when certain sensory or sensory-motor
functions deteriorate due to age. Because of the need for precise gestures and occupational safety,
workers must be allowed (particularly in terms of space) to adopt the posture most suited to their
physical ability and to their awareness of their own capacities.
Thus a variety of "postural strategies" are available, and it is impossible to say that any are generally preferable to others. Examples of this nature from different sectors (automobile assembly – see
the first sector-based example below - postal delivery, hospital care services, etc.) would suggest we
need to adopt ways of thinking about work resources – space, equipment, tools, etc. – that allow for
differentiated usage, depending on workers' specific circumstances and preferences; these in turn
are linked to the state of their joints (and therefore, statistically speaking, to their age), and to their
skills in terms of the gestures they adopt to perform their work (and therefore linked to their experience too).
The examples above illustrate the existence of individual strategies, adopted by workers in order to
cope with the physical demands of their work. It should also be noted that collective strategies are
also found, whereby workers draw on "each other's skills". In this respect, the methods and stratagems by which cooks in a large canteen help each other is an interesting case in point 19 (figure 4).

19
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An assessment of the operations performed by the different cooks shows that the oldest workers, in
this case women with musculoskeletal problems, occasionally receive assistance from younger colleagues with tasks they find painful (lifting and tipping a large cooking pot, removing a large baking tray from the bottom of the oven etc.). Such help is not organised by the restaurant's line managers, nor is it requested by the cooks. It is based on a collective modus operandi, in which the cooks
without health problems identify in advance the times when their older counterparts will need support.
"In return" for this support, the older workers provide their younger colleagues with useful advice
on scheduling meal preparation tasks and making recipes. This is a comprehensive and revealing
approach towards "sustainability". Experienced older workers will retire in the next few years.
Their duties will be taken over by middle-aged colleagues, who in turn will begin to age and may
also be exposed to joint pain. By that point in time, it will be important for them that today's young
workers have acquired the vocational skills required to play a pivotal role in the "collective activity". It is precisely this knowledge that the senior workers are now passing on to them.
To conclude this section on "sustainability" in the face of physical demands, we should first of all
remember that the persistence of such demands means it is essential to pay heed to their consequences for workers' health in the long-term. This includes their health in retirement, which could
form the basis of an investigation within the context of the announced extension to working life.
Epidemiological research linking exposure throughout one's working life and health post retirement
is not yet sufficiently advanced, but it is already establishing close links between constraints due to
physical effort and posture at work and limited physical capacities and mobility in old age 20.
In addition, it is important to clearly identify to what extent health problems due both to advancing
years and to exposure throughout working life, are likely to result in reduced efficiency at work
during the latter part of one's career. To take just one example: many jobs involve gestures requiring
a high degree of precision in order to meet quality objectives; however, it has been established that
these precise movements are more difficult to perform for older workers, if (and only if) they suffer
from back pain which prevents them from placing their body in the correct position to perform the

20
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movement properly. 21 In this case, as in many other instances, there are points of convergence between the occupational health issues for ageing workers and the issues relating to the efficiency of
the production system.
We have also seen that the problems partially "resolve themselves" via a range of mechanisms
which allow older workers to benefit from a lower level of exposure. However, on the one hand,
assignments that are differentiated according to age are only tenable if the overall level of constraints and the respective weighting of the age cohorts lend themselves to this 22. There is no guarantee, within a given company, that they can continue indefinitely. On the other hand, this is not a
sustainable solution to the problems outlined in this section, since the corollary is that younger
workers have to contend with over-exposure, and the risk of premature ageing.
Finally, it has been noted that protective mechanisms, both individual and collective, have an important role to play if the working arrangements and organisation make them possible. This type of
possibility may at times depend on inexpensive adaptations being made to workshops; these simply
require careful consideration of where potential improvements could be made. "Sustainability" in
this sense can be achieved with the help of careful deliberation on certain material or organisational
aspects of work situations.

4. "AGEING WORKERS", FACED WITH SHIFT OR NIGHT WORK
Work schedules are an area in which the question of sustainable working has long been considered.
Current knowledge on this subject confirms the difficulty of living a full life whilst working unsociable hours. According to experts, large numbers of shift workers cannot cope with these working
time arrangements and abandon them in the shorter or longer term. A national survey carried out in
France highlighted that the average length of exposure to night work over the course of one's working life was fifteen years 23.
The issue of the "sustainability" of a job involving shift work is complex, as it can be understood
according to different non-exhaustive criteria. A work schedule is considered as unsustainable: if
large numbers of employees try to remove themselves from this situation; or if they continue to be
employed in this role but suffer adverse or detrimental effects; or if they develop objectivelyassessed health problems.
These viewpoints are not always divergent, but can be. They require feedback from those involved:
an expert, the employee themselves and their family circle. For example, an expert may consider
that a work schedule system is not sustainable because it causes health problems, whereas the employee in question may feel that the benefits of the situation (salary, career progression, rest days,
work environment etc.) are more important than the disadvantages, making this regime relatively
sustainable in their opinion; for their part, their spouse or partner may find this situation untenable
for reasons linked to their life as a couple or time spent with the children. Moreover, the nonsustainability of a work situation may arise or be fully apprehended only after a period of exposure
to this situation, which may vary in length. Nevertheless, the data from surveys draws out a number
of key points: 24
• The onset of early health problems is earlier for shift workers than for other employees: according
to an Italian study carried out in the textile industry, early problems – nervous complaints in parti-
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cular – appear after three years for employees with alternating or set shifts, whereas for employees
who work a normal day, the figure is ten years.
• In some circumstances, certain shift workers enjoy "better" health than those who give up this type
of work in favour of normal daytime hours. This observation dates back to Danish studies conducted in the 1950s and verified at regular intervals since, in other national contexts. It points to
important selection mechanisms in relation to health: employees who work night shifts tend to return to normal work schedules when major health problems become apparent.
• There is a non-systematic relationship between the age of employees and the length of time they
engage in shift work. Patterns vary across individual countries and occupational sectors. Generally
speaking, in the United States and some European countries, work constraints are shared between
employees based on their seniority. This means employees begin their careers with the most difficult work schedules, such as night work, with access to more convenient shifts, for example afternoon shifts, following later. However there are numerous, and increasingly frequent, exceptions
to this rule, as seen in security services or hospital care services for example. Overall, the European
working conditions survey shows a reduction in night work the older the employee gets, though this
reduction is relatively small 25.
• A range of factors that may influence the choice of work schedule system. The example of the hospital sector, which is marked by its highly atypical work schedules (diversity of sector-specific
work schedules: set morning, afternoon and night shifts; alternating day/night schedules, with 2day, 5-day or 1-week rotation patterns, etc.) and their organisation is a case in point. Schedule rotation choices depend on a number of factors: the context and geographic location of hospitals; the
organisation of their work schedules; options to negotiate work schedules on the basis of their professional demographic; and, of course, the age of the care personnel.
• The importance of work content in evaluating the sustainability of a work schedule and the length
of time this can be tolerated. We know, for example, that a high cognitive workload is particularly
difficult to manage at "peak fatigue times" in the middle of the night; that a tense confrontation,
either with clients or users, is difficult to cope with at the end of the night, etc.
It is in this last area that experience-based work strategies are forged and implemented, if the organisation of the production system allows. Taking by way of example a group of workers responsible
for quality control of output of steel coils from a rolling mill 26, it is observed that work-related discussions with colleagues are more frequent among older rather than younger workers, irrespective
of the time of day. However, this difference is particularly apparent at night. Young people respond
to night fatigue by adopting an autonomous mode of operation and avoiding interactions with others; older workers, on the other hand, are keen to avoid or at any rate limit incidents due to hazards
in the production process; they continually anticipate how the equipment will operate, in particular
by exchanging information with the technical personnel in the event of any qualitative glitches.
Both methods of operation are productive, but the one adopted by the older workers is more conducive to their desire to limit crisis interventions during the night.
This concept of work strategies tailored specifically to night work is also seen in experienced nurses 27 (see sector-based example No.4). One of the most noticeable modes of operation is slight shifts
in treatment times (providing this does not compromise the quality of patient care), in order to
group these operations together and create rest periods for themselves, even if these are only short.
It is observed that certain tasks requiring a high level of basic cognitive function (counting out medication after distribution, writing handover reports for the morning team) are more likely to be performed outside "peak fatigue times", which often occur at around 4am. Highly precise mechanisms
25
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for anticipating the night tasks are also observed, including ways of providing more or less intensive
monitoring of a particular patient's room, gathering important information from the nurse on the
afternoon shift, etc.
Overall therefore, the current trend towards a progressive shift away from regular, daytime working
hours does not equate to a universal decline in living and working conditions. Shift or night work
may be offset by compensations which make the situation acceptable to employees. However, a
great deal of research has documented its negative consequences over the long term, both for the
human body 28 – poorer sleep, digestive and cardiovascular problems, general fatigue – and for
family and social life. These negative effects accumulate in addition to the effects of ageing and
may even interact with them. Both the form and scale of these effects must be examined, in particular for employees in their 50s who would have liked to change work schedules but for whom this
has not been possible.
For employees who must therefore continue to do shift work, and night shifts in particular, there are
a range of potential working arrangements that are worthy of consideration: precise implementation
of the work schedule (start and end times, rotation methods); allowing and facilitating short breaks
for night teams; seeking the best way to allocate tasks on an hourly basis; and, as we have seen,
acquiring experience of night work (including training), which modifies the conditions and content
of the job.

5. “AGEING” WORKERS, FACED WITH INCREASED TIME CONSTRAINTS
Many analyses consider the intensification of working practices to be a major development of production systems in industrialised countries. This development, which is based on a downsized
workforce, can undermine the beneficial effects of technical progress on the quality of working life.
It is characterised both by an accumulation of various time constraints (production standards, shorter lead times, urgent requests from customers, etc.) and, consequently, by an increased sense of urgency in performing the work 29. This trend is clearly problematic in light of the workforce's ageing
profile.
Demographic studies – including the results of the EWCS survey 30 – have shown that a job performed under intense time pressure, particularly if it is repetitive, cannot be sustained in the long
term in any age cohort, and results in younger workers being over-exposed to pressure. This observation must be considered in relation to what we know about physiology and work psychology31.
Evidence from extensive research into individuals' reaction times during laboratory tests and their
behaviour under intense time pressure has revealed a slight slowing of all sensorimotor processes
and decision-making mechanisms in the central nervous system in older workers. However, these
findings, based on experimental evidence, cannot be directly transferred to real life situations, particularly in terms of work performed, for two reasons: firstly, the high degree of individual and intra-age cohort differences and secondly, the impossibility of distinguishing between mental and
basic gestures performance on the one hand, and strategies based on careful attention and verification, on the other.
Results, obtained from studies conducted in real work situations, offer the most relevant information in this field. Studies by ergonomists have produced qualified evaluations about the relationships between age and speed of task performance, under the combined effect of functional declines
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and acquisition of experience 32. It appears that time pressure management strategies are not used
exclusively by the oldest workers, but are clearly used more in this age group. Strategies relating to
experience, which enable optimal management of tight time constraints, have been analysed across
numerous professions. One of many such examples is that of domiciliary help for elderly people
(provided by home care personnel who are themselves ageing) 33; their strategies for manageing
time constraints are reflected in the way they screen health problems in patients (whereas this task is
not part of a home carer's remit), and in the very precise way they develop a relationship with patients in order to secure their cooperation. By implementing these working practices, home carers
come to adjust the order in which they make their visits in their daily schedule.

This being the case, are these strategies always achievable and effective? Are they sufficient to enable ageing workers to overcome difficulties linked to tight time pressures, maintain the required
pace and manage emergencies, while at the same time protecting their own health? Unfortunately
this is not the case, as is confirmed by results such as those presented in Figure 5, based on a survey
conducted by French occupational health doctors into health, work and ageing 34.
This result reveals the benefit of comparing ages when evaluating excessive consumption of psychotropic drugs by employees – in this case, women in administrative jobs – who state whether or
not they regularly have to perform their work under time pressure. It is significant that the gap widens considerably at around the age of fifty, whereas there is no deviation at the 40 year mark; it is as
if some of the negative consequences of intense pressure only become apparent in the final decade
of an employee's working life.
Apart from general problems caused by the intensification of working practices for all workers, and
for ageing ones in particular 35, the issue of "sustainability" in this context hinges on whether or not
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it is possible to draw on specific experience (made increasingly necessary yet also compromised by
having to rush the work); on the trade-off between time pressure and work benefits (a "lesspressured" post may also be less interesting); and on the conditions for professional knowledge
transfer between generations – which may be fragilised if both young and older workers are continually caught up in emergencies.

6. "AGEING" WORKERS, FACED WITH INCREASING PACE OF CHANGE IN THE
WORKPLACE
For the past twenty years in industrialised countries, it has been considered a gauge of success in
both the business and administrative world to demonstrate "responsiveness" by seeking to make
regular changes to techniques, organisational structures or work objectives. This corresponds to the
image of a "dancing giant" as used, for example, in 1992 by Rosabeth Moss Kanter (it is the title of
her work, a best-seller of management literature of that era 36) to characterise a company's capacity
for responsiveness and adaptation, and therefore a requirement for its employees, too, to be perpetually called upon to change their post, task or skills.
This requirement, or supposed requirement, can put older workers in a difficult situation 37, not because of any loss of basic mental capacity (this aspect is increasingly contested). Rather it is because of corporate practices that reduce the opportunities for apprenticeships over the course of career pathways, reticence on the part of management when it comes to offering older workers training, and doubts on the part of the workers themselves who, when changes occur, fear they will find
it hard to transfer their skills – the very skills outlined in the preceding paragraphs –, and makes
their status vulnerable in relation to younger workers just out of school.
However, it is not possible to settle for a model which excludes older employees, to a greater or
lesser extent, from situations of change or learning for two reasons: firstly, as we have seen above,
these situations are ubiquitous and being excluded from them could be harmful to the employee's
professional development; secondly, the concept of "sustainability" directly relates to the idea of
work which, beyond the commitment of resources from the individual, also allows them ‒ as proposed by Shani and colleagues in their work cited at the start of this paper ‒ to create and generate
new resources to be (re)used in similar situations of production or, conversely, in different contexts.
In short, the work should provide opportunities for development and learning and offer the employee experiences by which they can develop or transform, regardless of their age, seniority or previous career path.
Recent research into work psychology has also shown that the dynamics of an individual's career
path and a depth of learning can mitigate the strenuousness of certain tasks for older employees;
encourage re-assignments where required; and delay or prevent the decline in cognitive capacities 38.
This research has also shown that the range of content within the job, the variety, and the learning
opportunities provided are an essential factor in the employee's desire to pursue their professional
activity late into their career 39. If we look at the results from the EWCS survey in this area, the
overall trend is towards an increase in the number of negative answers to questions such as: "Does
your work involve learning new things?" 40 However, a model which bars a majority of employees
from any further career development as of the middle of their career is also unsatisfactory. Im36
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provements in "sustainability" will therefore depend on both a collective ability to identify - and
subsequently mitigate or eliminate - the stress factors relating to changes in tasks (regarding mobility, multi-tasking, reorganisation or any change to the job content) for older employees. This should
also serve to promote meaningful changes which offer coherent career progression, create a climate
of trust within the teams, and progressively build up an "experience of change".
This objective can only be met if the notion of different ways of learning is taken into consideration
in the same way as different ways of working. This diversity should form an integral part of a company's thinking when designing training schemes or change management approaches.
In companies, expertise and skills are often considered as an accumulation of capacities and aptitudes whose transfer and development is the sole responsibility of the individual themselves. However, it has been found that these are built up through an encounter with a task or a working environment which facilitates (or not) training and stimulates (or not) the production of protective experiences or increasing precariousness. According to the research in these areas, certain conditions
would appear to be necessary to support the acquisition and development of these resources and
contribute to the "sustainability" of career pathways. 41
One essential condition relates to the use of time. Learning in working situations or within the
framework of formal training requires having some "time ahead of yourself" to "implement" the
knowledge acquired from this learning and to develop links with previous skills acquired. However,
it also requires "time to yourself" with no constraints, free from production pressures to construct
the significance of the task.
Field observations show that in reality the situation is rather different. When employees are able to
access training, it often takes the form of short courses, closely grouped together. There is very little
or no time to breathe between training courses, which limits the possibilities for each individual to
equip themselves with individual learning strategies which correspond to their personal way of
learning and to reach the expected level of efficiency. The "experiences" in a given position are
often too short-lived to allow workers to develop detailed knowledge of the different aspects of the
job, beyond the most basic tasks.
This much-needed additional time is seen as incompatible with models of economic efficiency. It
sometimes goes against the trainers' interests in terms of training engineering and against certain
managers' conception of time by which managerial rationalization is a gauge of efficiency. It is a
period of time which cannot be quantitatively assessed. The duration may vary between individuals
and learning contexts, as well as according to the work processes involved: when confrontations
with specific situations take place over a short time, the employees are rarely aware of the results of
their actions. If they do not benefit from this "reality shock" they do not take the learning process to
its conclusion by correcting their practices according to the observed effects. For the most experienced employees the lack of time means they cannot reconfigure their professional skills.

CONCLUSION
If we look again at the model of ageing in work proposed in our introduction, work which allows
strategies resulting from the decline/construction pairing to develop, and to become efficient (in
terms of results) and transferable in situations of change, can be considered as "sustainable". To this
end it is important that these strategies are "acknowledged" which does not mean that management
should be aware of every detail of these ‒ that would be both unrealistic and hazardous ‒ but that
they should know where they exist and adopt organisation and project steering methods which respect them.
41
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Where these strategies fail or are impossible to build or deploy, certain experienced employees are
designated, or self-designated, as "old workers". This is an unenviable position to find oneself in
and creates an entirely legitimate preference for the status of a "young pensioner". 42 The considerations presented herein therefore have a direct influence on the debate within society surrounding the
issue of the duration of working life.
It can therefore be said that thinking and actions regarding the "sustainability" of work should adopt
a longitudinal, evolving approach to the relationships between work, health and experience. This
approach suggests enhancing the concept of "sustainability" itself by combining three perspectives:
• Sustainable work should be exempt from constraints or harms which can ultimately lead to the
onset of long-term, or even permanent, pathologies. It should be remembered that detailed analyses
of differential mortality which show, not only the extent of persistent variations between social categories, but also the key role of mobility between categories, form the backdrop to the concerns
presented herein. 43 In this area, two vital issues need to be further investigated: the cumulative effects of multiple exposures, and the future consequences of current development, notably the intensification of work.
• Work is only sustainable if it tolerates broad diversity between individuals. It should not require
narrow prior selection or systematically exclude employees who are suffering from joint pain, coping with the after-effects of an accident, fragilised by psychological stress, burdened by the demands of family life... or getting older.
• Finally, sustainable work should be supported by giving a free rein to human activity. This means
allowing employees a certain flexibility in terms of deadlines (compatible with quality requirements), of adapting movements and operating methods and of seizing opportunities for cooperation.
The organisation of the work plays a dominant role in this context, along with the employment systems. Indeed, the building of efficient strategies can be compromised by human resources management which restricts the sharing of ways to work more carefully, or by job insecurity which, as the
EWCS survey clearly shows, also applies to older employees 44.
This gives us an insight into how closely interwoven the health and skills dimensions are ‒ they
cannot simply be juxtaposed. Failure in a professional context is a risk factor for health, and this
does not only apply to people who are made redundant or who cannot find work. If an individual
only masters some of the constitutive elements of their work, this causes mental fatigue which can
have extremely harmful long-term consequences. Furthermore, knowledge which is accumulated,
developed, and contextualised by each individual increases their ability to change their work at the
right moment and improve their working conditions (less strenuous, more interesting position, etc.).
Conversely, health problems, whether work-related or not, can fragilise the individual's position in
the production system and reduce the opportunities they have to consolidate their professional experience or undertaken training.
Determining the sustainability of an individual's work based on the individual themselves would
therefore not take into account very influential determining factors relating to the context. From the
outset, the organisation of a company sets out internal limits on which the "sustainability" of the
work may or may not be built. This organisation can be a constraint, for example when there is a
42
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lack of technical resources, or when the mechanism for setting objectives means workers are discouraged from taking responsibility for their work and their career. In companies, as in the different
countries across Europe, "sustainability" is an issue with a political, economic and social scope.
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Five sector-based examples
As explained at the beginning of this paper, we are finishing with five short "examples" to illustrate how these general ideas can be used in specific professional contexts. The diversity of working environments has been taken into account, as has the
diversity of the "sustainability" issues in different situations.
Each example refers to a type of task or professional environment, with a single profession used as an example of a given type of situation. In keeping with the approach
adopted throughout this paper, the elements presented herein aim to draw attention to
certain developments or ongoing situations regarding work constraints and their likely impact on "sustainability", taking into account the strategies that experienced
workers can, or cannot, implement.
For the purposes of accuracy the examples have been selected from situations that the
authors of this paper, or their research team, have studied directly. Furthermore, each
situation is very different from the others but also corresponds to a widespread situation.
These examples cover (in order):
* repetitive tasks and production rates (example: automobile assembly)
* high-risk industrial processes (example: workshops in the steel industry)
* work in open-air settings (example: the collection of household waste)
* care professions (example: care services in hospital departments)
* situations involving IT changes (example: administrative services)
The examples aim to give an overview of each situation. The references listed in the
bibliography can be used to investigate each of these elements in more depth.

Example 1
The issue of "sustainability" in repetitive work to a production rate
Sector-based example - assembly lines in the automobile industry

Assembly lines are a widely used process in the industrial sector, although these processes may apply to very different realities. Assembly lines operate using the principle of dividing the product
into distinct units for assembly. However, the rate or complexity of these procedures can vary greatly between, for example, a car and an aeroplane. It is nevertheless possible to describe some key,
shared developments.
Repetition, flexibility, vulnerability

The traditional Taylor and Ford models of organisation have been succeeded by models created to
respond to and adapt to more varied demands. These models integrate traditional working characteristics in this sector, along with the existing commercial constraints of the service sector 45. The resulting organisational structures are still based on the principles of repetitive gestures (varying according to the production rate), and the standardisation of procedures, with the later addition of the
principle of increased flexibility in terms of both production tools and workforce. Increased workforce flexibility is obtained externally (by building up a workforce on short-term contracts) and internally (by increasing versatility). The other key characteristic of these models, marking a clear
departure from previous models, is the principle of responsibilisation of individual staff members,
as well as the continual improvement of the process, through "kaizen projects" for example.
In the 1990s, this type of organisation was shown to render one section of the production workforce
more vulnerable, notably older employees. 46 In the automobile industry, process standardisation
("one man - one job - one minute") has reduced the number of jobs off the production line, which
were previously assigned to older members of staff and machine operators with health concerns. At
the same time the population has begun to age. Greater diversification of products has multiplied
the traditional constraints in production line work, thereby raising the cognitive workload and the
risk of error. Operators find themselves held directly responsible for non-quality. Adjusting production volumes to match demand leads to a regime of permanent change where proven versatility is
constantly tested. Versatility falls off at 40 years old making this section, the majority, of the population a vulnerable category which struggles to adapt to this new management regime. In this context, being found unfit for work in order to escape these situations is used as a last resort, although
this is obviously unsatisfactory both for the operators themselves and for management, who find
themselves facing serious performance issues.
However, an understanding of how operators of different ages work reveals a more nuanced reality:
The strategies deployed by older workers may be aimed at avoiding the most strenuous aspects of
the work, however, they clearly also demonstrate these workers' commitment to doing their jobs
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"well", i.e. by blending the performance and quality requirements with their own resources and vulnerability. 47
Personalised actions

Let us examine the example of a mechanical production unit. Within the unit, real cycle times can
be elastic for younger workers: in the most extreme cases they take anything from half to twice the
allotted time. The time taken by older workers also differs from the allotted amount but the difference is not so great: these workers know that successively speeding up and slowing down can
prove to be costly in physical terms, and so they reduce the differences where possible. Greater consistency in cycle times is also a sign of their experience. Each cycle is organised in space and time
so as to reduce the difficulty of the work, in particular the time spent moving from one place to another or in strenuous positions. From 40 years of age, operators stray from the prescribed operating
methods by grouping together the parts they need at the beginning of the cycle: for example, they
grasp a pendulum arm with one hand, screws in the palm of the other and bolts between their fingers. Then, intelligently using both space and time, the boxes of spare parts are available when
needed; hence the aim of obtaining the greatest possible regularity in terms of cycle times. Reducing the time spent moving from one place to another by a few seconds per cycle also makes it possible to anticipate future developments; an incident or disruption could occur in the next cycle and
they may need more time.
In this context, versatility (i.e. learning other jobs and changing jobs according to need), adds a factor of uncertainty: will it, or will it not be possible for each worker to use the resources that they
have acquired through experience? 48 In the same job, a younger person, for whom preservation is
less important, would move around according to the need for parts, anticipating less from one cycle
to the next: working just-in-time.
Rather than purely being a question of age it is a question of using strategies acquired with experience (which clearly correlates with age in statistical terms.) On the same production lines, an accident leading to injury that occurs during or outside of working hours, can lead to the adoption of
similar self-preservation strategies. 49 These strategies reveal the workers' desire to create time for
themselves, time in which they can get their bearings. Versatility is not therefore simply about an
ability to assimilate new technical actions. Nevertheless, these strategies are fragile when confronted with organisational changes.
Rethinking learning, integrating diversity

What about sustainable work on production lines? With reference to the characteristics of "sustainability" set out in this paper, several options can be drawn out.
Since the 1990s, the organisational forms described have been accompanied with policies for improving working conditions, although these are not always the same from one country to another.
Actions have been taken to reduce the number of strenuous positions carrying heavy loads. Systems
for mistake-proofing ("poka-yoke") have been created, reducing the amount of vigilance required to
avoid errors. These improvements still have their limits. The constraints introduced by the products
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themselves can restrict improvements; and the mistake-proofing mechanisms - although they reduce
errors - increase the automation of tasks and reduce their complexity.
In addition, the potential improvements cannot be made without some thought on what was termed
a free rein for human activity in the conclusion of the main text above. The key concern remains the
possibility for enhancing, and even encourageing, the construction of effective experience, i.e. experience that is reliable from an economic and social point of view and in terms of individuals'
health. In this way, periods of learning ‒ too often subjected to the dictate of immediate performance ‒ are a key period of time. 50 The conception of versatility which integrates this experience
and its demands, rather than as a "stop-gap" measure, is also another avenue to explore. 51
It is clear that these same paths to improvement may even lead to a deeper ‒ and more subtle ‒ reflection on the third characteristic of sustainability: the tolerance of the diversity between individuals within production models. Is a production model that considers most of its population to be vulnerable, particularly in terms of production constraints 52 socially acceptable and economically sustainable? If we are to get beyond a model that leads to local management saying that "a temporary
worker measuring 1m72 and weighing 72kg, is a lifeline for the unit" it is important to investigate
the value of this vulnerability53, not as an individual incapacity to work, but more as an ontological
vulnerability, an inherent characteristic of men and women, which harnesses creativity.
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Example 2
The issue of "sustainability", in high-risk industrial processes
Sector-based example - steel workshops

The steel industry has been subject to profound industrial, economic and social changes since the
end of the 1960s. We will not cover these changes in detail here, as they have been the subject of a
number of sociology and management sciences publications. 54 However, it should be noted that this
period marked the beginning of a drastic reduction in headcounts in the industry. In France, this was
mainly implemented through early retirement of workers aged 50 and over and an almost total
freeze on the recruitment of younger staff. 55 In 1991, a bill on the funding of this system forced the
sector to invent new ways of manageing human resources in the context of an ageing population,
and of transforming production tools in the face of increasing competitiveness, while the "crisis"
showed no signs of abating. Although the French situation cannot be generalised, it still reveals
some issues common to this sector in other so-called "industrialised" countries. The French situation sheds light on the demographic and organisational problems that may play out elsewhere on a
smaller scale. Furthermore, the system for manageing human resources implemented in French steel
industry in the 1990s was organised according to reasoning based on "ability". This was considered
to be a major innovation at the time, offering a model for career progression that broke with the old
Ford model and the qualification grid. In light of its exemplary nature, the French case will be examined from a "sustainability" standpoint. It shows that risks in the sector do not just come from the
dangers in the process or the difficulties of very high-risk professions, but also from the organisational choices that are made at management level.
A new “underlying agreement"

Let us examine the problems that arose following these early retirements in more detail. In addition
to the ageing demographic, which was further accelerated by lengthening careers, career progression was cut brutally short: "the vacuum effect", through which the mass departures of older workers had led to rapid promotions, stopped. This stoppage caused serious human resources problems,
further exacerbated because industrial sites carried out rapid re-organisations to improve competitiveness. Sites began to reason in terms of quality and product diversity, rather than output in tonnage, and at the same time modernised their installations and the organisation of work. A draft
agreement was proposed and signed by all sides 56 to support the changes. It was seen as a way of
overcoming the crisis and a means for developing staff skills in a new context. Its stated objectives
were: to promote a qualification policy that recognises individual skills; to define career paths enabling each individual to progress according to their skills; to put in place a scheme enabling each
staff member to determine their position at any point in their professional career. There was, therefore, a new, “underlying agreement” 57 between the staff and the company.
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On reading the draft agreement, it would be reasonable to think that it set up "sustainable" working
conditions. However, in practice it moved further away from them. There was gap between the
skills acquired and those required, and the collective dimension of the work was no longer taken
into account. This gap could be attributed to the long-term crisis, but ergonomic studies 58 have also
highlighted a lack of consideration for the "work perspective", which led to simplistic visions of the
work and to organisational decisions being implemented which had damageing consequences in
terms of the viability of the system and workers' health.
Human Resources Management (HRM), skills and safety

These comments can be illustrated by the results of an ergonomic analysis carried out on foundry
workers who were responsible for the functioning of blast furnaces where cast iron was made, notably for carrying out botting and de-botting (or plugging and unplugging in the funnels) 59. Key technological changes occurred on the site during this period, including the reconstruction of one of its
blast furnaces, while at the same time new HRM strategies were being implemented requiring
greater mobility, flexibility and versatility. Alongside the older, experienced staff, still the majority,
younger staff appeared who needed to be trained according to new inter-team procedures, as well as
"older novices": old coke oven workers who were required to re-train under a policy of focusing on
"core business". The organisational structure could not cope with changes of this scale, and the
management requirements came into conflict with the production requirements. The "underlying
agreement" was broken. Minimum levels of safe staffing, three foundry workers per blast furnace,
were not met: there were often only two members of staff, or just one, even though two funnels had
to be monitored simultaneously. This understaffing coincided with the introduction of a rotation
system across several teams for the younger staff, which destabilised the teams and the transmission
of skills. Mentoring functions were not clearly identified and training was provided on an ad hoc
basis. The most experienced workers feared for the safety of their teams, for the installations, and
also for the future of their profession: as well as feeling that there was a poor transmission of skills,
they often remarked that some "older novices" (coke workers converting to new positions) would
retire before their mentors.
If the organisational structure in this context did not constitute a resource, this was not only due to
the economic factors which limited the possibilities for hiring new staff, but was also down to management and the engineering staff's representations of risk and of the profession. The risk of accidents was seen as a failure to follow procedure. The real work, i.e. the work as it was actually done,
was therefore a deviation from recommendations that needed to be eliminated. The possibility that
this work responded to the variability and complexity of situations and the diversity of foundry
workers experience and their health, or in other words, that it played a part in the foundry's viability
was not taken into consideration, and the inherent collective approach to dealing with risk even less
so. In the guidelines based on the agreements, the profession of foundry worker was reduced to
monitoring installations and the foundry worker was reduced to a manual means of doing what the
control room could not do automatically. It should also be noted that there was a requirement to be
in good physical condition, in order to cope with a strenuous work (carrying heavy loads, noise,
extreme variations in temperature, etc.). In fact, the coke workers were offered positions as foundry
workers, presented as a career development, due to their ability to withstand heat. However, analysis of the work showed that, on the contrary, the experienced foundry workers were actually cosupervisors of the process and actors in risk management.
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The acquisition of know-how

For these foundry workers, the blast furnace is an "unpredictable cauldron" that must be tamed.
Foundry workers know how to contain this unpredictability with the tricks of the trade: strategic
actions aimed to pre-empt risk, constant assessment of indicators to determine the state of the process, and ways of moving about in a high-risk space. Other considerations include watching over
each other, the transmission of the trade and self-preservation. Observation of teams of foundry
workers, composed of young or experienced workers, or of a mix of the two, shows how this knowknow is transformed through practice, and that the increasing complexity requires several years to
master (10 years according to the experienced workers). Safety know-how is acquired and alters
over time, providing that it is made the object of collective regulation, i.e. that it can be debated and
adjusted and that it is recognised as the rules of the trade by the workers' peers and line management. Time is also required so that it can be handed on. However, lack of time, linked to the instability of teams, can lead to the oldest workers refusing to expose novices to dangerous situations.
This emergency strategy is worrying in the long term. Massive departures of experienced workers
are expected in the coming years. The inadequate quality of the transmission of skills, due to lack of
resources and limited time periods for training, is a concern for older foundry workers, worried
about how the trade can continue reliably when that time comes.
This example points to two of the characteristics of "sustainability" as defined above. The first, examined above in the main body of this paper, is a clear argument for giving this work visibility
when manageing change projects. It should help, amongst other things, to debate the partial or simplified representations of work, and of the workers'. If these are not discussed, numerous technological and organisational decisions are made based on these representations which can be harmful, as
we have already seen. The second characteristic, which is clear in the example cited, refers to the
long-term picture. A sustainable project is one that possesses the characteristics shown in the previous example (example 1), but also one with the means to ensure these characteristics last. Hence,
the transmission of know-how between older and newer workers becomes crucial. It enables working groups to remain open to their past (the older workers in the profession who are still present or
who have left) and their future, with the arrival of new workers.
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Example 3
The issue of "sustainability", in work undertaken in open settings
Sector-based example - household refuse collection

General opinion would not hesitate to class the profession of refuse collector as one of the most
unpleasant jobs and, hence, as "not very sustainable". As this job is carried out under the eyes of the
surrounding populations and in contact with them, the typical constraints and difficulties of the
work would seem to be obvious to everybody. But this "obviousness" is fundamentally of little interest in terms of preventative policies. It certainly only takes a rapid assessment to see that a refuse
collector does manual work, that it is strenuous, that they work in the open air in all weathers, work
restrictive hours and partly at night, and with dirty or dangerous objects. However, an equally rapid,
but more optimistic evaluation would note that the equipment is modern, that fresh air is not harmful in itself, and that the refuse collectors have a socially useful role and are in direct contact with
the beneficiaries of their work, all of which are conditions that apparently favour "sustainability".
This is why careful investigation is of value, and there is a need to use a variety of observation
methods. 60
Progress in equipment

An analysis of the work of refuse collectors shows above all the importance of the equipment used,
and, in particular, the type of container 61. One study showed that in comparison with wheeled containers that the truck can self-load (which is clearly the least difficult container to handle), dustbins
with handles mean the arm has to be lifted over the head three times more often, bin bags require
seven times more twisting of the torso, coupled with "punches to the kidney" if the bag is large, and
large bending motions are needed to pick up small bags, etc. 62 Significant progress has been made
overall in terms of equipment, but the older workers did not benefit from this progress at the start of
their professional careers. According to the older workers, the trucks used today are more comfortable than in the past, the working clothes are more practical, the re-surfacing of roads has reduced
jolting and above all the replacement of bins by containers has reduced the total amount of physical
effort required 63.
It is nevertheless still necessary for the use of containers to be properly established and used everywhere (which is far from the case) and to ensure time pressures do not lead to the refuse collectors
lifting and tipping the containers manually: some observers have found that the average time for
manual emptying is 4 seconds compared to the 12 seconds taken by the machine 64. If these figures
are multiplied by the number of containers per round, it is clear that the method chosen has a signif60
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icant impact on the total time for the round. This is how time constraints come to play an essential
role, and their effects differ according to age (see above §5 in the main text).
Hurrying - for colleagues and end customers

In the professional environment, this question of time pressure is a particularly delicate one because
in the day-to-day it seems to come from the team itself. Theoretically, the truck driver "decides"
how quickly to drive and the duration of each stop. It is the refuse collector who "chooses" to walk
or run, to handle a container himself or to use the machine, to grab the bags in twos or fours, to put
them down nearby or to throw them, and to pay more or less attention to traffic when crossing the
road.
However, these decisions are taken within the framework of higher level constraints. An initial
analysis seems to show that the team and its members go faster out of a desire to finish the round as
soon as possible, because of the very widespread "go-when-you're-done" system used in this sector:
the refuse collectors can go home when the round is finished. The complicity or tension in the
groups reflects this pressure; the desire not to hold up the others arises from a feeling of solidarity,
or a fear of being ill-thought of - of garnering reproaches, even "friendly" ones, such as: "You're a
bit slow today...showing your age, mate!!" Older refuse collectors are very sensitive to this accusation because on the one hand their relative "slowness" is indeed often due to health problems (general tiredness, high blood pressure, or knee pain, for example) which are often the result of their
work history, and which their greater practice cannot fully compensate. 65 On the other hand they
find it difficult to convince their younger colleagues of the risks they run in the long term if they do
not pace themselves. They also know the routes and their lengths are adapted at regular intervals,
based on the teams' performance.
The multiple ways in which their work is dependent on residents and the associated pressures are an
additional factor. There are direct pressures such as the impatient behaviour of motorists stuck behind the truck. This is sometimes means the refuse collectors decide to run, because even if running
gains very little time, it shows the car drivers that they are doing their best. There are also other
forms of indirect, but targeted pressure, for example when a resident calls the truck back, sometimes
forcing it to make a long detour, because it passed by a little early and they had not yet put out their
container. There is also indirect and group pressure from the local authority, whose requests for
proposals aim to implement spending cuts, and who are trying to satisfy the many demands of the
electorate. All in all, it is a field in which all older workers consider that the circumstances are getting worse, reflecting changes in behaviour in the population. According to them, there are more
and more motorists and they are increasingly less mindful of refuse collectors' safety; residents
throw away more and more excessively heavy objects, do not respect the sorting guidelines and are
less friendly.
Sparing yourself, and/or driving

In this context, refuse collectors, and in particular the more experienced, try to create and implement ways of doing the job that will spare them a little. When handling bags, they save on physical
effort by reducing their movements, and showing greater dexterity in handling them. They limit
their use of the step on the truck to reduce the number of times they need to get down, a motion that
causes injuries in the long term. They allocate tasks between themselves carefully - notably, according to the weight to be moved. They may even get involved in the task rotation systems that the
management often implements to a greater or lesser extent 66. These strategies are precious, and
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communicating them through well-adapted training schemes has long been recommended in order
to meet safety objectives. 67 However they provide only limited room for manoeuvre for the reasons
stated above. The main action points for "sustainability" are therefore situated at a higher level.
As some of the constraints specific to this job are unavoidable in the short term, one path towards
"sustainability" is to look at people's career paths and in particular the move from refuse collector to
truck driver. This job also has its own constraints, but is less physically demanding. It is clear from
one study, quoted above, 68 that within the same refuse collecting company, the drivers are of an
"older" demographic than the refuse collectors. The annual rate of transfer from refuse collector to
driver is relatively high: 5% of refuse collectors under 30.4% around forty, and 2% more over
50 years old. Furthermore, interviews confirmed that the inherent strains of refuse collecting had
pushed some of them towards taking this route out, by transferring to a driving role.
"Sustainability" specifications?

However, this option is not open to everyone because there are a limited number of positions and
you need a special licence. It is still essential to improve refuse collectors' working conditions, and
facilitate the strategies they adopt with experience. From this point of view, there is the well-known,
but unevenly applied, recommendation for mechanising refuse collection through the use of
wheeled household containers and special vehicles. Many years after this equipment first appeared
on the market, we should be asking why these containers are not used for refuse collection across
the board. The reasons include the residents' habits, local authority decisions on parking, shop owner preferences, and the resolution with which refuse companies defend the working conditions of
their own staff which is highly compromised when faced with stiff competition in the market.
However, it has been found that this mechanisation is not the answer to everything. The main challenge is the need (or not) to hurry, which also highlights the fact that this rushing varies between the
towns and areas where the observations are carried out. We have noted the importance of the negotiations which take place between the refuse collection employer and the local authority that is his
client, or that he hopes will become his client.
Drawing up specifications is therefore of key importance, because it can serve to show how much
attention is paid health and safety at work, particularly in terms of whether it contributes to increasing or relaxing time constraints. It is important to set up an adapted organisation that anticipates the
safest working rates, time for recovery, reasonable workloads, and facilitates greater cohesion in the
teams. This shows that "sustainability" in this type of situation depends on a whole raft of decisions
which largely go beyond the internal negotiations in the companies affected. The term "open settings" therefore reflects both the concrete aspects of working life (in the open air) and the scale of
the very open decision chain governing this work.
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Example 4
The issue of "sustainability" in the care professions
Sector-based example - health care provision in hospitals

In many countries, hospital organisations are being affected by in-depth restructuring programs effecting political, social, economic and management changes that across the health sector and its
environment. 69 The ageing population means that how care is paid for must change, given that this
population (?) often suffers from multiple pathologies. Increasingly, the main challenges focus on
the care management of chronic diseases. At the same time, there has been substantial and permanent progress in techniques and technology which has reduced the average length of hospital stays.
Changing organisations

In each establishment, change often results from decisions taken higher up in the organisation. This
can lead to uncertainty regarding the future, or even contradictions between decisions taken by different organisational units. The staff in place when these changes take place then have to deal with
situations in their work in which these contradictions manifest themselves. These uncertainties, the
constant changes and the movable nature of the organisation, reduce any leeway in terms of time at
all levels and for both more experienced and more recent employees. However, the challenges involved can depend on where each staff member finds themselves in terms of their professional career path and, therefore, in terms of their age.
Another characteristic of these developments is the increasingly central role occupied by patients
who are often "co-decision makers" in the medical choices that concern them. They are no longer
just ill people who need to be cared for, but also customers who must be satisfied. Legal proceedings brought by patients are increasingly common. Furthermore, the customer service dimension is
an increasingly visible part of the nursing staff's remit. However, due to the impact of budgetary
constraints, these developments are not necessarily supported with new resources, or with any
thinking on the practical implications of these objectives. 70
At the same time, perhaps in a somewhat contradictory fashion, the priority given to risk management has led to an increasing number of procedures that must be followed. This means more work
for the nursing staff ‒ filling out traceability documents, for example. The writing of protocols, and
procedures, in particular for nurses, offers a standardised way of reporting on their care actions,
often pre-printed forms. This is despite the fact that the "customer service" stance calls for a patientadapted approach, and therefore for greater diversification in professional behaviours.
The role of older staff and their methods

Within this context, the singularity of older nursing staff is that they know what went before: less
patient rotation, for example, less financial pressure, less demanding administrative tasks, and
clearer working objectives. The wealth of new constraints is a key contributing factor to the early
departure of certain sections of nursing staff (departures which have been the subject of a specific
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European study 71) for two reasons: firstly, the perception that these constraints call the values of the
profession into question ‒ values which the nursing staff, particularly older members, believe in;
and, secondly, because the constraints compromise the forms of collective regulation which previously allowed each nurse to construct a career path that took into account their abilities and difficulties at each period of their professional lives.
The professional career paths of nurses and care assistants, in particular, can be largely explained by
looking at how they deal with various forms of work constraints 72. "Younger" units, i.e. those that
employ a lot of young nursing staff, tend to require more shift work and night work solutions, a
higher level of psychological strain linked to patients' states of health, unpredictability in the work,
time pressure, the use of new technologies and a requirement for versatility ‒ precisely the characteristics of work previously seen in this paper to be becoming more important. Other "older" care
units (consultation units for example) provide a place for staff (?) who have had difficulties coping
with these high-level constraints. It is clear that, in the context of an ageing population of nursing
staff, an increase in the constraints usually dealt with by younger staff poses serious problems in
allocating personnel to different units, and in terms of the "sustainability" of career paths.
Nevertheless, there is, yet again, no reason to underestimate the resource of experience, which offers numerous possibilities for regulating the constraints encountered through individual and collective working strategies. 73 Collective strategies are supported by multiple forms of mutual assistance
with moving patients, reading prescriptions, or calibrating equipment and so on, all of which take
into account each person’s physical condition, which is in itself age-dependent. For example, we
have identified individual strategies which include different methods of personal organisation that
allow staff to better identify and rank priorities within the available time, as well as methods for
"taking a step back" from patients to preserve staff members’ own psychological health.
We have also been able to closely study the specific role experience plays, and how it develops in
nursing staff working nights 74 (see #4 above). Older nursing staff, in particular, organise their tasks
to deal with the tiredness and dips in alertness, both very familiar phenomena in this professional
environment 75, often felt at around 3 or 4 o'clock in the morning. As a result they may dispense care
or medication a little earlier than planned (when it is not prejudicial to the patients’ health), in order
to leave some time for themselves to rest in the middle of the night. They are also particularly attentive to the information that the evening team gives them and plan their protocols and patient observations accordingly in a very forward-looking way.
Nursing staff working in groups and sharing know-how

All this know-how is built up on an ongoing basis with age and throughout the nursing staff's careers. It is based on extensive professional practice, increasingly acute self-awareness, and discus-
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sions and exchanges with colleagues. We re-investigated the effects of the aforementioned changes
in the health system on these exchanges.
Increasing time pressure, the rotation of patients, and the rate of organisational changes did indeed
create complications for circulating professional know-how, even though this practice has become
even more indispensible. 76 Within the context of permanent change, each member of staff becomes
a "new" employee, regardless their career path. This raises the question of how each person's knowhow contributes to the "sustainability" of the work. Which piece of know-how enables the new objectives to be met? What changes should be carried out to adapt the know-how and existing practices? In what ways do these remain valid? This is an important question, in particular for older members of staff: they are sources of know-how and working strategies that can be "passed on", but their
own know-how may be considered to be obsolete. It is even possible, and has been seen, for older
members of the nursing staff to adopt a position of "resistance" to the changes themselves: because
of their experience of the profession, and of the hospital and its operating procedures, they directly
question these changes in a concrete way. When they feel alienated by the changes, it is difficult for
them to implement these, and to "pass on", practices or objectives they do not adhere to.
In terms of actions to be taken to promote the "sustainability" of nursing staff's work, it is clear that
the usual tried and tested methods of, for example, reducing physical strain 77, or reorganising shift
times and lengths, 78 do not provide a full picture. A close examination should also be undertaken to
look at how nursing staff work together and function in groups, taking into account these groups'
heterogeneous nature in terms of age and professional experience. The transmission and discussion
of professional know-how amongst nursing staff deserves to be considered as a work activity and as
a construction linked to the history of the different collectives and the different individuals' career
paths throughout their professional lives. For this reason it would be reductive to broach this subject, as is so often the case, in terms of relationships between generations, often seen from the perspective of two age groups, with the young on one side and the "old" on the other. It would be better
to take into account the fact that the working population is made up of people with diverse ages,
experience and career paths, each of these components working concurrently, in its own way towards the "sustainability" of the whole.
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Example 5
The issue of "sustainability" in IT changes
Sector-based example - administrative services

Work in administrative services has characteristics that would theoretically categorise it as a "sustainable" profession: a seated position that is generally comfortable, no great physical effort, not
exposed to a harmful environment, and a working day that is generally diurnal and regular etc. This
reassuring assessment is, however, called into question by certain changes, similar to those observed in other sectors, and two in particular which are closely connected: firstly the intensification
of office work; and, secondly what we have termed "IT changes", which covers the establishment of
new technologies, and the regular minor or major modifications to existing ones.
Workload and checks and controls on work

Research in a variety of disciplines has indeed analysed the "manifest complicity" 79 observed in
these sectors, between modernisation and "a globalised market of managerial solutions leading to
increased pressure on people in work" with new forms of time and cost controls that are facilitated
or even promoted by new tools. Previously un-assessed business activities, have become "measurables". These measures are used as a point of reference by the management to make comparisons
between departments, teams and even employees. However, in general, they pay very little attention
to the inevitable and permanent gaps between the prescribed task and the real work activity ‒ or
consider these gaps as anomalies to be corrected. Continuous mechanisms for monitoring work and
its results are an integral part of these schemes, and can increase anxiety, for example, when faced
with the risk of errors in coding or inputting.
This has been aggravated, particularly in recent times, by the widespread use of the Internet and
Intranet, and forms of "information overload" 80: a mass of messages that need a rapid response more
or less urgently, a mix of important and irrelevant information, and the complexity of determining
priorities. This feeling of overload can also come from an excessive sollicitation of the memory.
Although one of the main strengths of computers is their ability to "remember" enormous amounts
of information, the memory of the user has not become entirely redundant. Information is not all
presented on the screen at the same time; the path to the information is not always straightforward,
or easy to memorise; taking up a task again after interruption means re-establishing a mental picture
of how to do it, and of the step at which one stopped; and the modification of data on the screen can
definitively erase ("delete") the previous version, etc.
Impact on health

As is often the case with the intensification of work, its effect on health differs from one employee
to another, and for the same employee may differ from one period to another. 81 Some people find a
certain professional satisfaction, at least for a while, in using quick, modern, high capability tools.
Others (or the same people at different times) primarily feel a huge amount of pressure, and a sense
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of being less in control of the determining factors in their own work, now managed by a more centralised, abstract system, developed at a distance from the work as it is actually carried out, a system
that is costly and whose development time, often lengthy, means it cannot be modified for several
years.
These overarching trends in the development of administrative work lead to the conclusion that
their impact will depend on age and experience, which is why they require specific consideration
with regards to the issue of "sustainability". This paper has already referred (see Figure 5 above) to
the age-dependent effect of increasing haste in work on the consumption of tranquilisers and sleeping pills amongst women working in administrative positions. Harmful "physical" health consequences have also been observed, such as neck pain 82. IT changes, whether linked to this feeling of
haste or not, can also pose specific problems for older workers, even if there is no systematic pattern 83. For some time, studies have reported a general reluctance in certain older employees towards
such changes, based on various concerns 84: anxiety at the idea of damaging the equipment or systems, a fear of learning something new and of competing with younger employees whilst doing so,
the feeling of not having enough time to get used to new software 85, difficulties in understanding
terminology and finding their bearings in user manuals etc. Additionally, as previously mentioned,
the standardisation of procedures is sometimes reinforced by the introduction of new software applications, which can compromise older employees' work strategies 86 and can reveal the frailty of
their knowledge, unless further back up and consolidation is offered at that time.
The same work with different tools?

When learning a new system, these difficulties are exacerbated, because this process is about remembering or "learning how to find", working principles with which the employee is not familiar.
For older workers in particular, the plethora of written aids they have created over time during work
or training courses (notebooks, summary lists, or post-it in user guides) demonstrates the sheer
amount of information that needs to be acquired. This cannot be done so by merely mastering a
keyboard and there is a clear need to personalise this information to overcome the specific difficulties met by each individual. It should also be noted here how useful it is to create practical, simple
and user-friendly "manuals", which correspond as closely as possible to the reality of work and experienced acquired ‒ such manuals do exist, but are not systematically created.
In this type of context older staff may or may not receive support from their team, and this ‒ as can
be seen in the previous examples ‒ is one of the keys to "sustainability". Each employee works
alone in front of their screen, but numerous collective strategies come into play: mutual assistance,
sharing tasks and scheduling across time, "traces" left on the system for a colleague who is to take
over a given file, etc. Failing to understand these collective aspects, or under-estimating their value,
can lead to design faults in the software program itself, or insufficient time being allocated to exchanges between colleagues during the learning process and its practical application.
It is therefore clear that, when adopting a new system or rolling out a major modification to an IT
system, this change, and any accompanying training, should not be managed as though it was merely a case of doing the same work with different tools (as trainers so often seem to believe). The vi82
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sion, which should be clearly outlined, is always about "working differently". 87 This is why there is a
need to start from how employees, in particular the most experienced, actually work, in order to
make them actors in their own change, to enable them to develop against the backdrop of the work
activity, as practiced by each individual, marked by their own experience and their career path up to
that point. This requires abandoning the idea of standardised training, making trainers aware of variability, and ensuring training programmes have a modular design which takes into account and
adapts to individual difficulties and different learning speeds.
The role of experience in change

In this type of context, it is clear that the training process is not limited to the official length of the
training course, but spills over this period to a large extent. Even in large administrative organisations, where the designing of IT systems takes a long time and mobilises numerous experts, the employees, and older staff in particular, should be involved in the change process as soon as the project is defined. They should then continue to participate in the development of the tools in order to
ensure that a working point of view is taken into account. This is beneficial not only in terms of the
use of the system but also for the training to be implemented. For the same reasons, it is of vital
importance that they are then supported throughout the training process, up to when the go-live
phase is ramped up in-situ, in order to consolidate their learning. The months following training, are
therefore of strategic important and require support, which is all too often not provided. This gap in
provision causes experienced staff in particular critical difficulties in terms of meeting their objectives.
This type of approach is not only indispensible for taking the variability and diversity of employees
and their experience into account, but is also about adopting methods for designing tools and organising work that respect individuals and the skills and the meaning of the work that they have been
doing to date - and that they perceive these methods in this way. With this approach, the introduction of new technologies and new techniques would not mean making previous skills obsolete, nor
that the administrative employees themselves become "obsolete" as they get older.
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