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Abstract: The growth of the wind power sector has been marked by environmental, economic,
and political drivers. Its starring role is also visible in the emergence of the so-called “green jobs”.
Notwithstanding, its evolution ought not to compromise issues related to occupational risks. This
exploratory study examines psychosocial risks in the operation and maintenance of onshore wind
turbines in a leading Portuguese company. We conducted interviews with main stakeholders (human
resources, OHS professionals, and team leaders); developed an “activity diary” for the operation and
maintenance technicians to describe their activity and perceived impacts on health, complemented
with collective interviews; and applied the Work and Health Survey. The results revealed the
following particular risks and health impacts: working under adverse weather conditions, working
at heights and in confined spaces, spending long work hours inside of the nacelles to achieve an
optimum balance between favourable wind slots to intervene and avoiding additional trips up and
down the wind turbines without lifts (70–120 m), and the feeling of early ageing. At a time when
these workers are striving for recognition of their profession as a “rapid wear profession”, it is a
pivotal moment to discuss these results to guarantee sustainable conditions for future generations
of workers.
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1. Introduction
1.1. Green and Sustainable Purposes for the Environment, but What about the Workers?

Combating climate change and investing in renewable energy is a societal challenge
and one of the Sustainable Development Goals (SDG 7), as envisaged by the United
Nations [1]. Nevertheless, according to our scientific tradition of work psychology and
activity ergonomics [2,3], work activity cannot be a forgotten component in the framework
of projects aimed at reconciling economic development and environmental sustainability.

The work activity of operation and maintenance (O&M) technicians In the wind power
sector is the privileged focus of our analysis. The vast expansion of the wind sector in both
the international and national contexts has been marked by environmental, economic, and
political factors, which pursue a new paradigm regarding energy production [4]. Such a
paradigm is reinforced by (i) the European Climate Law—Regulation (EU) 2021/1119 of the
European Parliament and of the Council of 30 June 2021 [5]—and national strategic plans,
in the case of Portugal, as reflected in the Integrated National Energy and Climate Plan
2021–2030 [6]; (ii) the consolidation of economic confidence in the face of the inexhaustible
nature and reduced environmental impact of these energies [7,8]; and (iii) the introduction
of technological innovation in the sector (e.g., turbines with more efficient technological
solutions) [9].

The evolution of the wind sector has been reflected in the growth of its employment
rate. According to the International Renewable Energy Agency, the wind energy sector

Sustainability 2024, 16, 3012. https://doi.org/10.3390/su16073012 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su16073012
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-7362-9382
https://orcid.org/0000-0002-0422-7005
https://doi.org/10.3390/su16073012
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su16073012?type=check_update&version=1


Sustainability 2024, 16, 3012 2 of 14

employs 1.4 million workers worldwide, with 29% of these jobs in Europe [10]. In Portugal,
between 2014 and 2018, among the renewable energy sources, the wind sector was the
main driver for job creation (48%, corresponding to about 22,426 jobs), with the projection
that, between 2020 and 2030, there will be an increase of over 15,500 jobs [9].

These jobs are known in the literature as “green jobs” in the sense that they contribute
to the preservation of the environment and the transition to the “bioeconomy” [11,12].
Following one of the first definitions of “green jobs” provided by the United Nations Envi-
ronment Programme [13], it deals with work that contributes substantially to preserving or
restoring environmental quality. Although these jobs are linked with “a green purpose”,
this is not synonymous with having working conditions that safeguard the health and
safety of its protagonists. That is to say, the commitment between different sustainable
development goals is not self-evident. Therefore, how is it ensured that investment in
renewable energies (SDG 7) also creates sustainable working conditions (SDG 8) for those
involved in their production and maintenance, throughout their professional paths? A
recent special report from the European Trade Union Institute (ETUI) has brought to the
fore the need to look into the working conditions of those workers who, today, guarantee
a transition to clean energy [14]. As for the case of wind energy industries (both onshore
and offshore) and taking the example of the United Kingdom, the report flagged up a
paradoxical reality surrounding the so-called “green jobs”. On one side, workers and trade
unions are often faced with institutional and organizational guidelines addressing “a great
game on green job creation”, but, on the other side, they do not provide “the structure or
detail of how we can achieve this for the workers of today and the future” [14] (p. 31).

As stated by some authors, the working conditions under which these jobs are per-
formed require further analysis and an understanding of the risks to which workers are
exposed, focusing on primary prevention [15,16]. According to the EU-OSHA [4], it is
legitimate to speak of “emerging risks”, which are both “new” and “increasing” (even a
long-standing occupational issue is considered a new risk due to the change in social or
public perceptions) [17], associated with the activity in this sector; even knowing that some
risks are not specific (e.g., working at height and in limited spaces), the environment and
the situations under which they occur (e.g., extreme weather conditions, isolated areas)
make them necessarily unique [18]. Considering that there are grey areas with regard to
knowledge of the risks of work activity in these types of situations, the health effects are
at risk of being underreported. For instance, early in 2014, the EU-OSHA [19] flagged the
possibility of perpetuating a lack of research on workers’ exposure to risks, while “most
research focusing on the safety of third parties [e.g., the effects on population surrounding
the wind farms]” (p. 4, free translation). Since then, more attention has been devoted to
this work activity in the wind energy sector and, in particular, to its occupational risks
among onshore and offshore workers, highlighting the association between wind turbine
noise and sleep problems [15,20,21], or the high frequency of going up and down ladders
(in the case of wind turbines without a lift) and musculoskeletal problems, especially in
the knees [18,22,23], and the inhalation or absorption of hazardous agents (e.g., volatile
compounds, vapours, or dust) during maintenance operations [18]. Also, it has been
reported in the literature that there is an emerging association between these risks and
possible impacts on mental health, namely, nervousness, extreme fatigue, sleep problems
and insomnia, and headaches [21].

Despite the contribution of such analyses, mainly quantitative in nature, for a better
understanding of the risks associated with the operation and maintenance of wind turbines,
these approaches tend to be based on cross-sectional surveys without an articulation with
the workers’ point of view regarding their specific expression in that context, that is, without
differentiating those same risks in other sectors (it is the dialogue with these workers that
allows understanding of the risk of “working at height”, knowing that such a risk, in the
case of the wind sector, often implies working in suspension and carrying loads at the same
time, for example). Therefore, the invisibility of less tangible (or measurable) risk factors,
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such as psychosocial risk factors, is reinforced, considering its assessment is necessarily
based on self-reporting approaches [24–26].

Against this backdrop, multipronged approaches are needed instead of statistical
analysis alone. This is precisely the specificity of the case study presented herein. It is based
on the assumption of developing an approach from the activity level, and, in dialogue with
the workers, it considers their perceptions and complaints [26] and also their power to
act, which is developed through worker experience [27,28]. In work psychology, workers’
power to act is one of the main touchstones of health, development, and efficiency at work.
It has to do with the subjects’ ability to broaden the field of their actions in performing
work activity and mobilizing their own capacities and subjectivity to address the conflicts
of goals [29]. It is due to the power to act that these conflicts are “overcome by workers and
their collectives [when] confronted with the singularity of each work situation” [28] (p. 47).
This approach aims to create conditions to track the less visible risks and contribute to both
the improvement of their working conditions and the sustainability of their professional
paths, which are still under development.

1.2. Research Questions and Objectives

Following a request addressed by a leading company in the Portuguese market to
assess the psychosocial risk factors in the operation and maintenance (O&M) of onshore
wind turbines, an action-research project was designed. This request follows a keen and
growing interest among companies’ decision makers in the wind sector about the need to
expand the predominant probabilistic risk assessment models beyond ergonomic factors
(e.g., see [30,31]) and come to grips with psychosocial factors, from an individual and
collective experience. To do so, we followed an activity-centered approach [2,32,33] by
assuming work activity as the unit of analysis and, at the same time, as an object of
potential action through the possible development of psychological and social resources
in order to change it [34]. Falling into the scientific tradition shared by work psychology
and activity ergonomics (e.g., [2,3]), this stance is deeply committed to taking action
on working conditions (and not on individuals) based on the analysis of work activity,
which in turn could become a resource to support a collective experience of debating
and designing possible changes in work by those who do it [35]. Otherwise, when a
perspective of intervention on real work is removed, risk assessment processes tend to
prescribe measures to “repair” workers (i.e., an exclusive intervention on an individual
level), while overlooking the concrete problems of work and its organization. For example,
as a consequence of obfuscating the real work activity (i.e., as it is performed by workers),
Lhuilier [35] refers to prevention strategies that invest in the “modification” of workers
through “health instructions”, “good practices” guides, or training intended to “increase
the workers’ stress tolerance threshold”. In the work psychology field, different authors
confirmed this tendency, particularly in the assessment and management of psychosocial
risks [34–36]. This is particularly visible when health at work and, consequently, workers’
complaints are treated based on “an individualization of these issues by reducing them to
personal and private characteristics, taken as a result of personality attributes or to issues
of life outside work” [35] (p. 263, free translation).

In this context, the aim of our research was to address the perceived health impacts
of exposure to work risks in the activity of O&M technicians and to identify intervention
proposals in line with the diagnosis developed. By using a predominantly qualitative
methodology, we explored workers’ discourse to understand the extent to which what they
say about their work and their perceived state of health is a more collective representation.

Taking into account that this is a pilot case study conducted in a national context, the
study aimed to explore the following research questions: (i) What are the psychosocial
risks associated with maintaining wind turbines? And which factors increase these risks?
(ii) What impacts on health are perceived by workers? And what are their perspectives
regarding the sustainability of the activity throughout their professional career?



Sustainability 2024, 16, 3012 4 of 14

2. Materials and Methods

This case study followed a heuristic and inductive methodological approach [32],
adjusted to the singularities of the context under analysis. As there are still few studies
regarding the professional risks associated with the work activity developed in this sector,
the methodology adopted in this study was essentially qualitative, crossing the use of
different methods over the course of seven months, and followed the principles of an
“extended case study” [37].

Reconciling different levels of analysis (a macro-analysis of the sector and the com-
pany and a micro-analysis of the work activity), data were collected using the following,
complementary methods: individual and collective interviews with the company’s main
stakeholders (HR, human resources; OHS, occupational health and safety; quality man-
agement; team coordinators); the design of an “activity diary” to be filled in by the O&M
technicians over the course of a work week; collective interviews with these workers (orga-
nized in team pairs in each wind farm); and the application of the INSAT, health and work
survey [38], as explained below. Table 1 provides an overview of the methods applied.

Table 1. Methods and instruments to collect data.

Methods and Instruments n Objective

Stage 1

Document analysis ---

Review of the company’s internal documents on
occupational risks and health safety:

- Annual Activity Report of the OHS Service
- Risk Assessment Matrix
- Safety and Environment Manual

Interviews with the company’s key
interlocutors (HR; OHS Service; Ergonomics;
Quality Management)

n = 5

Map the company’s main historical milestones,
which impacted the forms of work organization,
the constitution of work teams, and the
evolution of risks to which workers are exposed.

Stage 2

Observations at wind farms (12 h) n = 10

Free observations of the work activity of five
pairs of O&M technicians at four wind farms
(including the work performed inside the wind
turbines and in the corresponding control rooms)

Activity diary n = 6

Collect self-reported data (once a day for one
working week) on the relation between the work
done each day, its conditions and organization,
and perceived health.

Collective interviews with pairs of
O&M technicians n = 17

Seven interviews with pairs of O&M technicians
(7 × 2) and one interview with three technicians.
These moments were dedicated to exploring
(i) the experience of working in the wind sector;
(ii) the ways of developing and preserving a
collective experience within each pair of
technicians; (iii) the variability of operating
modes; (iv) the difficulties and risks of the work
and their perceived impact on health; and (v) the
main strategies for preserving oneself and
the pair.

INSAT Survey n = 8
Extend the analysis regarding the relationship
between the perceived work risk factors and the
health impacts.
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Table 1. Cont.

Methods and Instruments n Objective

Stage 3 Collective restitution and validation sessions
(two sessions, lasting on average 1 h) n = 13

Final sessions to present the results of the
analysis and its validation with the O&M
technicians, focusing on the most demanding
tasks, physical and psychosocial risk factors
identified, health impacts, and conditions
pointed out by the workers as favouring the
preservation of their health. Prior to these
sessions, an infographic synthesizing these
results was prepared and sent to all the workers
and team coordinators.

Data were collected between September 2020 and April 2021. At the beginning of our
research, the company concerned employed 34 O&M technicians, whose average age was
33.9 years (range 29–38), and their average seniority in the company was 4.1 years (range
4.2 months–14 years).

Observations were conducted of the O&M technicians’ activity in a real work context,
with ascent and permanence in the wind turbines. Nevertheless, the difficulties in collect-
ing data related to the day-to-day activity, under these conditions (imperative to climb
up/down the wind turbine towers and stay in a limited space), justified the proposal to
design another mediating instrument to gain access to what is experienced in the real work
context, an “activity diary” as a daily diary methodology [39]. This “activity diary”, as we
conceived it, consists of self-reported data, based on what is performed in the real context
(even if the report is not carried out in real-time) and on what is experienced in that specific
context, including successive records throughout a week, i.e., with a temporal breadth that
allows measuring intra- and inter-individual variability. Six workers filled this diary (see
Table 1) throughout a working week, taking into account the dimensions which follow:

- “Background to my working day” (including the wind farm where the work was
being performed; weather conditions; characterization of the wind turbines; type of
intervention to be done; tasks performed; co-workers; and the conditions that affected
the work plan).

- Work schedule (including the expected and actual schedule, time travelling to and
from the wind farm; time spent inside the machine (wind turbine); and the work pace
determined by the need to attain the goals).

- “My day in review” (including “what gave me the most pleasure at work”; “what
went worst”; unforeseen or critical situations; what required more expertise; and what
made the work easier).

- “My health and wellbeing” (including the identification of pain and affected body
areas, relating them to tasks that were performed; situations of incidents/accidents;
health issues that were aggravated by the work).

- “My working week in review (including the most painful day in the working week;
“what went best” and why).

The “activity diary” also included an illustrative representation of a wind turbine in
which the workers were requested to pinpoint the most critical points/areas of the wind
turbines to work on.

Collective interviews were then carried out with the O&M technicians (n = 17) of four
of the wind farms considered, supported by records shared anonymously in the “activity
diary”. In this context, while exploring the critical aspects of their work activity, the workers
were asked to signal these points in a graphical representation of a wind tower, created by
themselves. Figure 1 shows one of these representations, which was used as a mediating
tool to analyse the workers’ point of view about their activity exigencies.
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Figure 1. Graphic representation of a wind turbine with “critical points” drawn by the O&M
technicians in the context of the collective interviews.

Beyond the “activity diary”, the exploration of the drawings as a data collection
technique in this context underpinned a heuristic approach in conducting this case study.
The purpose of using the graphic representation of a wind turbine developed by workers
themselves was to constitute it as a “common place” for dialogue within the workers’
collective on dimensions of the activity that could not be observed continuously over time
(the analysis of risks in situ), nor would they be spontaneously verbalized in the absence
of this symbolic reference to their work situation [40]. Furthermore, the request for the
representation of a wind turbine was not intended to be a faithful representation of their
workspace but rather to serve as a mediating tool to explain the details concerning critical
points of the work activity, namely, local specificities to be considered in the risk evaluation,
reinforcing the centrality of certain areas to how those risks are expressed [40,41]. The
identification of risk factors using this graphic representation was, firstly, based on the
workers’ point of view, which was then complemented with other dimensions of analysis,
stemming from the data collected.

Figure 1 illustrates a graphic representation of a wind turbine with “critical points”
drawn by the O&M technicians in the context of the collective interviews.

Finally, in order to explore the relationship between the perceived risk factors, namely
the psychosocial risks and the health impacts, the INSAT, health and work survey, was used,
which is validated for the Portuguese population [38]. Eight O&M technicians responded
to the survey during working hours and at a time when the company was undergoing a
merger and acquisition process by an international economic group, which justified the
reduced number of participants, compared to the participants in the previous phase of the
interviews. The survey application was important for identifying and contextualizing the
risks to which these workers are exposed, which constitutes an added value compared
to what is recommended by the normative framework for the assessment of psychosocial
risks and was oriented more towards the identification of risk and not their understanding
(e.g., “being exposed to an intense pace of work” and not necessarily the identification of
concrete work situations in which this happens).

All workers participated voluntarily, upon consenting and signing an informed con-
sent form. The data collected were, finally, analysed in an integrated way, for both comple-
mentarity and triangulation.



Sustainability 2024, 16, 3012 7 of 14

3. Results and Discussion
3.1. Activity Content: Interventions on Onshore Wind Turbines

The analysis in a real context and the dialogue with the O&M technicians and the
team leaders supported the identification of the principal risk factors and their impacts on
health, in relation to the type of intervention the workers could perform in the wind farms.
Here, there are three main operations: preventive maintenance, “curative” maintenance
(troubleshooting), and the substitution of major components (in the wind turbines).

Preventive maintenance operations involve monitoring and controlling the operation
of the wind turbines, whose purpose is preventive in nature (e.g., technical checks, lubrifi-
cation, and a set of actions to prevent breakdowns). Each wind farm has a biannual plan of
preventive maintenance, which implies that these operations are programmed and planned.
The following is according to the O&M technicians: “[The preventive] maintenance tasks are
routine, it’s like the car revision. These operations have to be done at predefined intervals, it’s always
the same thing for all [wind turbines], there aren’t significant differences [between the operations
carried out from wind turbine to wind turbine]”.

Operations of “curative” maintenance refer to solving breakdowns and malfunctions
that occur unpredictably in the wind turbines. Taking into account that these breakdowns
interrupt wind energy production, solving them as fast as possible is, thus, crucial, which
gains priority over regular and planned operations of preventive maintenance. Operations
of “curative” maintenance are also conducted during the weekend, with three teams (three
pairs) assigned on-call: “When we’re on call at the weekend, there’s one team working in the north
[of the country], another one in the south, and a backup team, six workers in total, so”.

As for the operations involving the substitution of major turbine components, a team
is specifically devoted to carrying out these operations. It is made up of five or six workers,
depending on the type of component to be substituted (e.g., wind turbine blades, generator).
These operations are programmed in advance as they require longer periods of intervention
in the wind turbines due to the size of the components.

3.2. A Not-So-Green Shade: The Exposure to Physical and Psychosocial Risk Factors

The analysis of the O&W technicians’ activity enabled the identification of specific
aspects of this work that the workers perceived as being critical. To visually illustrate these
aspects, Figure 2 summarizes different points/components and areas of a wind turbine
where these critical aspects were identified in light of the O&M technicians’ point of view.
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One of the main critical operations regards the exchange of couplings and busbars (see
Figure 2: 1–3). For example, these operations imply working through the internal ladder of
the tower (at height and in suspension), requiring the adoption of awkward and painful
postures (principally, in those moments which make demands for torso rotation): “The most
critical task is to change couplings and busbars, we’re on the ladder in a strained and awkward
posture, we have to work in that position, in very unfavourable and unstable positions”. Also,
the bolt torque and tensioning were highlighted by the workers. Broadly speaking, this
operation entails manually handling the tension heads used to test and tighten bolts (bolted
joints). This operation is performed mainly in limited spaces (e.g., in the hub or the internal
ladder of the tower), leading to the adoption of various awkward and painful postures
(whilst standing, kneeling, or seated depending on the dimension of the workspace). For
example, as regards the position adopted on the ladder, one O&M worker stated: “On the
ladder, our body is twisted while the torque tightening, and we have to pass from one side of the
ladder to the other and lag one foot”. In a previous study, Milligan et al. [42] reported that bolt
torque and tensioning are “whole body tasks” (p. 542), with fatigue accumulating in the
shoulders, wrists, torso, and back.

The need to climb extensive ladders several times a day (in wind turbine towers
without lifts) is also mentioned by the O&M workers, mainly due to the impact that
is progressively felt on the knees: “The worst is even when we’re going down, we felt it in
our knees”.

Tasks related to substituting major components are also perceived as being “critical”
and even more dangerous due to the increased risks (e.g., having to handle heavier loads).
Lastly, the workers highlighted a few areas in the wind turbines that, given their character-
istics (in terms of access, space available, the weight of the loads handled, or the height),
the tasks become more difficult, along with the exposure to different risks. Examples of
these areas and components are as follows: the generator area (see Figure 2: 2), the yaw
deck (see Figure 2: 3), the pitch (see Figure 2: 4), the hub (see Figure 2: 5), and outside the
nacelle (see Figure 2: 6).

Figure 3 provides an integrative overview of physical and psychosocial risk factors
(see [24] regarding the dimensions of psychosocial risk factors) that were reported by the
workers. To this end, we crossed the data obtained from the interviews (n = 17) with the
data collected via the INSAT survey (n = 8), and then we complemented this analysis with
the control measures and other intervention proposals that are inscribed in ISSO/DIS 45003
on the management of psychosocial risks at work [43].

As far as the psychosocial risk factors are concerned, in the literature, there is a
scarce body of knowledge on this topic, as the EU-OSHA [4] called attention to reinforcing
the need to look at work organization options in this sector. However, in 2013, the EU-
OSHA [4] already affirmed that issues such as working long hours, working alone, or
working remotely for extended periods should be considered when addressing psychosocial
specificities in this work. We could observe these issues from the workers’ answers (see
Figure 3), mainly in regard to the work intensification and emotional demands. On the
intensification, the workers pointed out situations of long hours: “Just the day before yesterday
we went a bit over the normal schedule (. . .). At the end of the day, we got the information that
we had to go to another breakdown, and it wasn’t exactly next door, we were able to get home by
8.30 pm”.

In our study, the findings related to emotional demands seem to confirm the first
clues put forward by the EU-OSHA in 2013. In fact, the O&M technicians brought to the
debate factors like having to work alone (in a team of two technicians), in what the workers
perceive as being apart from the world: “We’re cut off from the world, what if we need help”? In
the past, Chaumel et al. [44] looked specifically at the consequences of working alone (a pair
of O&M technicians) for long periods in a wind turbine in forested areas, far from a main
road, in the case of an accident. In Quebec, they revealed a series of difficulties in providing
help to these workers, who were placed in remote areas and had weak communication
signals. This issue permeates the thought of the workers participating in our study as they



Sustainability 2024, 16, 3012 9 of 14

are working, and, insofar in the case of an accident or injury, it is up to the other colleague
of the pair to be responsible to face the situation, for example. This is a real concern for the
workers, as they revealed.

Finally, an issue that needs to be addressed is related to access to a toilet. In most cases,
toilets are placed next to the control room of the wind farm. However, these workers spend
long periods in the nacelle without access to the toilet. This fact is associated with the lack
of lifts in most wind turbine towers, and the workers try to avoid descending (and then
climbing the ladder again) due to the physical effort required.
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3.3. The Perceived Impacts of Work on Health

The word “green” is often associated with the preservation and protection of the
environment, but what is good for the environment may not necessarily be good for
the safety and health of workers, as illustrated in Figure 3. In the context of collective
interviews, it was possible to explore the perceived health effects that stem from these
working conditions and the characteristics of this work. One of the main impacts regards
the musculoskeletal pain mainly associated with the fact that these workers have to climb
ladders several times a day, as well as the handling of heavy loads and the performance
of operations in awkward and uncomfortable positions: “I feel it [the health impact] in my
knees and back, we have to ascend and descend several times, carry tools, and expend physical efforts
in positions that are not very comfortable for us”. As stressed in the literature on this matter
(e.g., [18,22,42]), these requirements place the O&M technicians at risk of musculoskeletal
injuries. What is more, the workers mentioned that, on occasion, accidents during these
operations occur, involving injuries such as cuts, abrasions, and, at times, fractures. In spite
of the relatively “emerging” nature of this sector and even though these workers are young
(most of them are in their 30 s), they are already aware that this work activity could lead to
premature ageing. Such a perception is expressed when the workers reveal they do not feel
be able to perform this activity until retirement age. This assessment is based mainly on
the effects they already feel in their bodies, a “professional wear” that involves the loss of
muscular endurance and physical abilities and also from the testimony of older colleagues:
“I can’t imagine working here till retirement, because of the physical impact”; “I’ve got a colleague
who is 54 years old, and he no longer does some tasks”.

Not only health impacts but this work activity also impacts the difficulties associated
with work–family balance. As there are breakdowns in the turbine towers that require
exceeding the work schedule (e.g., to avoid a return to the wind turbine concerned the next
day, mainly when it does not have a lift to ascend), this will also have further implications
on their perceived well-being: “A breakdown requiring more time than the 8 h interferes with the
planning of our life outside of work”; “Sometimes, there’re operations that require from us a further
effort. Look, we don’t have a regular schedule, from Monday to Friday, from time to time, there’re
weekends in which we are on-call. And some operations on the weekends could take several hours
into the night”.

3.4. Study Limitations

As a limitation of this study, we point out the lack of peer-reviewed scientific literature
on occupational risks and health impacts in the wind farm sector, especially those following
a participatory and worker-centered approach. This issue further limited the insights into
how occupational health in a relatively recent industry can impact workers’ professional
paths. Moreover, the analysis of a small sample of workers in this study and the lack of
comparative data in the literature covering a more extended period seems to reinforce the
knowledge gap concerning the health impacts of this work activity and the employment
sustainability in this industry.

Even though this is a pilot case study, its results have the potential, on the one hand, to
highlight critical issues that require a broader and sectoral analysis and, on the other hand,
to contribute to an “analytical generalization” [45], that is, to contribute to the generalization
of the methodological device described so that it can be used in future studies developed
in this sector.

4. Conclusions: A “Rapid Wear Profession” vs. a ‘Green Job’

The missive of sustainable development, with renewable energies, boosted the increase
of wind farms and the so-called “green” jobs. However, what is debated in the concrete
work activity are the risks that are inherent to it, and the sustainability of the conditions
in which it is developed have not had the same awareness. Recently, in Portugal, these
workers have organised themselves to start a process of recognition of their profession as a
“rapid wear profession”. As one of the interviewed workers said, “We’re the first ones, the
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first generation of this profession. I don’t believe we can do this activity for many years. . . going
up and down the machines, with weight [work equipment]. . . Even if we don’t know others [the
professional history of older colleagues], we already know it from the impact we feel today”.

Although these workers are still considered young, there is the perception that the risk
factors to which they are exposed are likely to potentiate early ageing, with the expectation
that they will not be able to exert their activity until retirement age [46].

At a time when psychosocial risk factors and their impact on health have become
subject to more debate, reflecting on the sustainability of career paths in painful conditions
is essential for affirming the right to decent work. This is, therefore, also a pertinent moment
to discuss the sustainability principles according to what the activity analysis reveals so
as to guarantee the preservation of decent working conditions for future generations of
workers. In fact, being labelled “green” does not mean that the safe and healthy working
conditions are de facto forms of this work; that is to say, it is not as if the “green” feature of
this work exempts all occupational risks. In the case of Portugal and taking into account the
growing number of workers in the “green jobs” sector, the country faces a double challenge,
as reinforced by Moreira et al. [47]. On the one side, there is the challenge of guaranteeing
OHS control measures for the existing and future generations of workers in green jobs so
as to promote healthy work environments, and, on the other side, OHS issues related to
these green jobs should be inscribed as an “indispensable reference and indicator of sus-
tainability” [47] (p. 205) and, consequently, an essential driver to sustainable development.
Our research has the potential to contribute to widening the present debate on the conflicts
between environmental priorities and social commitments for the future [48], namely, by
introducing the work point of view. Work psychology and activity ergonomics together
have long contributed to this, pointing out that work cannot be perpetuated as a second-
order component within the ongoing environmental, technological, and organisational
transitions. It is precisely from this perspective that this research fits in and seeks to ensure
that the debate on environmental sustainability is also woven from the point of view of the
sustainability of these workers’ activities. Otherwise, there is a risk that these transitions,
in seeking to achieve environmental sustainability, could lead to future configurations that
could not be sustainable in terms of safety and occupational health.

In terms of future research, we support the expansion of the analysis to a wider
sectoral level, as well as the increase of long-term follow-up data. In this way, the debates
on combating climate change can also integrate and address the professional risks and
impacts on health of those who carry out activities within the so-called “Green jobs”. The
“just transition” vision [14,49] cannot neglect issues of safety and health at work.
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