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Abstract. Traditionally, production planning and control (PP&C) approaches in
construction have been hierarchical and rigid. These PP&C approaches have
often been reported to insufficiently provide task preconditions in a dynamically
changing production environment, ultimately causing stress and dissatisfaction
to workers. Modern organizational and management theory promotes more agile
and dynamic decentralized decision-making structures. These support workers’
access to the organization’s resources and provide preconditions to implement
their individual ideas. Such empowerment is linked to increased subjective well-
being and project performance. However, several studies present workers’
perceptions of their own task responsibility and decision-making as empowered,
self-managed, and decentralized, while satisfaction remains low and productivity
rates stagnated over the last decades. Thus, this research studies qualitatively
factors promoting empowerment of workers and what kind of challenges
workers face in perceived decentralized work environments. Semi-structured
interviews with 14 mechanical, electrical, and plumbing (MEP) workers were
conducted and analysed using an empowerment-level framework. This study
suggests that leadership dynamics among MEP workers are contingent on the
tasks and their preconditions, transitioning from centralized in design stages to
decentralized during execution. Empowerment structures mirror this shift,
evolving through actions either delegated or seized based on individuals and
groups managing task demands effectively. The findings suggest that the level of
leadership and empowerment is tacitly and collectively coordinated by
management and workers through informal verbal exchanges and situational
cues, which often leads to unclear and chaotic situations. In summary, the study
highlights the advantages and disadvantages of undifferentiated empowerment
structures and emphasizes the need for advanced in-depth understanding and
exploration of dynamically changing empowerment and leadership structures.

1. Introduction

Construction projects have historically relied on hierarchical and rigid production planning and
control (PP&C) methods[1]. These methods prioritize centralized decision-making by
management, leading to a disconnect between managerial decisions and workforce execution
[2]. Employees are often seen as implementers of predetermined plans, with limited
involvement in decision-making processes[3], [4]. However, these conventional approaches
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struggle to adapt to the dynamic construction environment, resulting in inadequate project
planning and information distribution, which contributes to subjective task planning and
control activities and dissatisfaction by workers [5], [6].

Conversely, contemporary management theory emphasizes the importance of adapting to
dynamic environments while maintaining competitiveness [7], [8]. It advocates for agile and
decentralized decision-making structures that empower workers to access resources and
implement their ideas. This shift aims to enhance subjective well-being and improve project
performance by facilitating task and human resource coordination based on worker's needs [4],
[9], [10]. With the help of structured systems and a supportive management framework,
organizations can strive for effective management practices promoting employee empowerment
and individual competency development for enhanced performance and competitiveness.

However, recent studies indicate that while workers perceive themselves as empowered
and decentralized decision-makers[1], [11], satisfaction remains low, and productivity
stagnates. Hence, there is a need to qualitatively examine the factors that promote worker
empowerment and the challenges they face in perceived decentralized work environments.

Although construction workers are traditionally seen as low-influence individuals with little
planning and decision-making power in centrally managed projects, several researchers have
explored the potential of decentralized management practices [1], [5], [11]-[13].

Therefore, semi-structured interviews with 14 mechanical, electrical, and plumbing (MEP)
workers in four projects have been conducted to explore the following research question: “What
factors workers perceive empowering and what challenges arise from it”. The study aims to
provide worker-centric insights into perceptions of empowerment structures within the unique
context and complexity of construction projects. Ultimately, this research contributes to the
ongoing discourse on empowering workers and fostering a more inclusive and productive
construction environment.

2. Literature Review

2.1 Historical Instances of Empowerment

In the Western context, empowerment is historically associated with the freedom granted to an
individual or group by another powerful person. In earlier eras, autonomy away from a master
seemed unlikely, and social cohesion was based on the dynamic between master and individual
[14]. In another instance, King John delegated decision-making powers in the 13th century in
the face of financial pressure for the Crusades to prevent a baron-led revolt [15]. Until the late
Middle Ages, social hierarchies focused on land ownership, but with the emergence of a modern,
social and urban order, the perspective changed. Society changed from what was perceived as a
natural dependency structure to a product of human ingenuity and logical reasoning [14]. From
then on, the challenge for governance and leadership lay in the ambivalence of individuality,
which has qualities for social cohesion but also poses a potential threat of self-interest. Societies
adapt by developing mechanisms to contain anti-social forces, which emphasizes the ongoing
evolution of empowerment amidst changing notions of freedom and individualism [15].

In essence, traditional power structures were viewed as ingrained and unchallengeable,
influencing individuals for centuries. Power shifts often occur to maintain authority or in
reaction to inefficient systems. With increasing belief in decentralized decision-making, human
reason drives restructuring away from established frameworks, fostering new approaches for
coordinating individuals while respecting their autonomy.
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2.2 Management Theory understanding Empowerment

In modern organizations, management theory emphasizes both competitiveness and
adaptability to fast-paced changes. This involves operational and strategic procedures to
coordinate tasks and human resources efficiently [7]. Structured systems and supportive
management frameworks facilitate effective management practices, promoting employee
empowerment and individual competency development, crucial for overall performance and
competitiveness.

As employees are crucial to organizational success, it is important to create a supportive
work environment for them enabling smooth workflows [16]. Especially in dynamic and
complex environments, the success of an organization depends on the skills and motivation of
its employees [17]. It is therefore essential for managers to emphasize workers needs and create
a healthy working environment in which they feel supported and empowered [18]. A supportive
management framework that enables empowerment is the willingness of upper management to
support employees’ decision making and efficiently manage the resources that enable their self-
directed task performance by using the organization's resources to put their ideas into action
[19].

This is echoed, for example, in modern lean manufacturing management principles “respect
for people” coming from the lean Toyota Production System [20]. Empowerment granted to
employees significantly impacts their job satisfaction [9], [18] and productivity [10]. Therefore,
empowerment (“respect for people”) can be viewed as a management strategy aimed at
increasing productivity and assigning power to employees, by promoting a human-centred
approach to enhancing the work life and environment [20], [21].

2.2.1 Construction Management Perception of Empowerment. The construction sector, a key
player in the global economy, heavily relies on skilled manual labour within its fragmented and
dynamic project organizations [22]. This fragmentation presents an opportunity for
implementing empowering techniques and fostering a more inclusive workplace culture [17].
Despite acute labour shortages worldwide, there's been slow adoption of empowerment
strategies due to short-term performance pressures, hindering the transition from traditional
static and hierarchical management to more flexible and collaborative approaches that
empower workers [17], [23], [24], [25].

In the traditional construction management approach, known as "management as planning"
[26], planning and decision-making authority flows down the hierarchy, with high-level plans
assumed sufficient for workers to execute [27]. Site managers and general managers are pivotal
in distributing task information and making decisions, primarily viewing decision-making as
centralized since they maintain to have control over schedules and progress [1]. Despite
considering input from crew leaders and workers in this management approach workers are
seen as having limited empowerment and their knowledge and expertise are often overlooked in
project planning and decision-making [1], [22].

2.2.2 Worker Perception of Empowerment and its Consequences. Construction workers struggle
often due to inaccessible and outdated information [28], leading to difficulties in decision
making and a centralization of decision-making power among project managers, even for task-
related matters [12]. However, different studies report that workers perceive themselves as
empowered with autonomous decision-making authority, also highlighting the disadvantages of
empowerment. Interviews with drywall workers show that workers actively plan, coordinate
tasks, and make independent decisions to overcome these challenges, often compensating for
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missing or delayed information, which may result in tasks not being performed in the correct
order or wasted efforts, such as demolition of incorrectly built walls [5]. Other interviews report
a decreasing intensity of relationships between managers and workers, as younger supervisors
tend to increasingly rely on remote and digital means of communication rather than face-to-face
interaction, leading to an elevation of independent decision-making [6]. Workers also feel
empowered in proactively coordinating their tasks with previous and subsequent work from
other trades, which are often inadequately addressed in management plans and instructions [5],
[11]. [1] contrasts workers' perceptions with those of managers, noting that workers feel a
significant responsibility and autonomy in coordinating PP&C, particularly regarding daily and
weekly activities, while managers operate at higher hierarchical levels. As a result, workers
believe they possess the most comprehensive understanding of weekly, daily, and production
progress tasks [1].

The subjective decisions made in the form of independently carried out activities, e.g., to
compensate for missing information, are described as task planning and control (TP&C)
activities which do not add direct value to a task and add complexity in an already highly
complex field often described as suffering from chaotic and low productivity levels.
Consequently, workers spend a considerable amount of time on TP&C activities to start and
facilitate installation work, which disturbs direct work and lowers the amount of time available
for installation work [2], [11].

3. Methods

The interviews were part of a comprehensive study initiated by various Finnish MEP employer
unions with interest in enhancing productivity. The study aimed to understand factors that
impede workflows. One aspect of this multipurpose study was examining workers’ perceptions
of empowerment, as it is widely believed to significantly influence job satisfaction [9], [18] and
productivity [10]. Empowerment involves employees actively participating in decision-making
processes regarding their tasks and being granted authority to make final decisions. [19], [29].
Since individuals’ perceptions of their participation and authority can vary greatly, interviews
were chosen as the research method [30]. Conducting individual interviews enabled a
comprehensive exploration of participants' perspectives and ideas, yielding valuable insights
into their views.

The study aimed to assess worker empowerment perceptions across various construction
projects. However, due to COVID-19 limitations, several selected projects were excluded due to
on-site exposure. Despite union support, obtaining consent was challenging due to COVID-19
concerns and time constraints. To address this, on-site presentations were conducted by the
principal investigator, facilitating recruitment. Ultimately, semi-structured interviews were
conducted with 14 MEP workers across four projects. The projects comprised two multifamily
building sites, one hotel and office project, and a shopping mall project, all located in Finland. All
cases used BIM in design but BIM was used on site by just the hotel and office project and the
shopping mall project. (see Table 1 for details). Most interviewees were Finnish-speaking,
except for one Russian speaker who had a translator. Interview durations ranged from 21 to 48
minutes.
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Table 1. Interview details

No. Profession Duration Site Size Management Special Notes
(m2) approach
1 HVAC installer 23 min
2 Electrical installer & 34 min  Multifamily 7000 Traditional i
foreman 1
3 Electrical installer 21 min
4 Plumber 29 min Takt Planning,
5 Plumber (+ his 40 min Shopping BIM utilized on
translator) 135.000 Lean site, Minor
6 Electrical installer 40 min mall COVID-19
7 Electrical installer 45 min schedule delays
8 Electrical installer & 40 min
foreman BIM utilized on
9 Electrical installer & 34 min Hotel & . site, Major
foreman office 22.000 Traditional COVID-i9
10  Plumber, foreman 44 min schedule delays
11  Plumber 48 min
12 Electrical installer & 41 min .
foreman Multifamily Design changes,
; 4.000 Traditional Modular
13 Plumber 33 min 2
- bathrooms
14  Plumber, foreman 28 min

The interview data was transcribed, and then analysed and coded in Atlas.ti. Each code is
unique and traceable to the original Finnish expression in the transcription. The coding used
pre-defined categories for the analysis of empowerment, based on [29] division into individual,
group, and social empowerment. In addition, the data were coded for other challenges related to
empowerment [23], [31]. Thus, the coding process used the following coding scheme: 1)
individual expressions of empowerment, 2) group expressions of empowerment, 3) expressions
of decision-making transitions (delegation of power), and 4) expressions of empowerment
challenges. While these codes sometimes overlapped in quotations, they could still be clearly
identified from the interviews. Some open codes were also used but were of limited importance
and are not included in this study. The codes were numbered based on the software's system,
with the first digit representing the interviewee number and the second digit indicating the
sequence number of the coded quote (e.g., ID 1:2 denotes the second quote from interviewee 1).
The coded and interpreted expressions were then analysed according to Figure 1.

Validating the accuracy of
the information

A

Raw u'a_nscm_n data from Organizing and Preparng | g, Reading through all data |-  Predefining the codes
interviews data for analysis ’
l Coding the Data . . .
(in Atlas i software) Description — Interpretation — | Reporting

J

Figure 1. Data analysis process



12th Nordic Conference on Construction Economics and Organisation IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1389 (2024) 012037 doi:10.1088/1755-1315/1389/1/012037

To ensure the validity and reliability of the interview study, four sites in different locations
with different main contractors and subcontractors were used. The interviewing, transcription,
and coding processes were carried out by different individuals, none of whom were employed
by the companies surveyed but by the university. The study aimed to provide a comprehensive
set of quotations within the limits of the length of the paper.

4. Findings

4.1 Empowerment Challenges

The interviews pointed to several challenges related to empowerment. A lack of clarity about
decision-making power emerged in the interviews, possibly indicating a lack of clear
communication channels in these cases: "[...] you don’t even know who is the foreman in charge
of which area, or who you should contact about which issue.” (ID 7:16). Additionally, workers
often seem to have to seek approval for decisions from their supervisor or boss, which seemed
to delay the workflow and is a sign of a hierarchical structure which limits autonomous working:
“[-..] this hierarchy [...] brings a lot of slowness. The fact that when we don’t get to make a
change, if we don’t necessarily get approval from the designer.” (ID 14.20). Workers did not feel
empowered to make certain decisions, on which they seemed to have relatively clear views from
an on-site perspective. The design change process also seemed bureaucratic and slow, as
indicated by the gap between on-site workers and designers, which made workers feel
frustrated and powerless due to long waiting times for decisions: “[...] then you start to go to the
point where the first thing you do is call my boss and say: this can't be done this way, can I do
this that way. Then he calls perhaps the foreman, this foreman calls the designer, or then our
boss calls the designer. Then the designer starts thinking and calculating some diagrams, and
then it’s just waiting.” (ID 14:20). Quotes may also indicate that there is no clear leadership or
organization on the site, which may make workers feel insecure about decision-making power.
On the other hand, direct communication between workers seemed to work, but the need for
workers to follow the hierarchy that characterizes construction often emerged: “Sometimes we
do them ourselves, when we are tired of waiting for someone to come and do them [...]” (ID
10:1).

There were also some indications in the interviews that workers speaking different
languages were unable to communicate within the team, which seemed to lead to the need for
bilinguals or intermediaries, a form of communication through another person: “..in the
meantime, there is no need to call a foreman, if someone who speaks Finnish, an electrician,
who speaks only Finnish, then it could be quicker to solve problems, not having to wait for a
foreman who speaks Finnish and can explain to him, or then explain to the other party what is
being done [...] that would be cooperation [...] in a way, our foreman explains pretty well and
before starting work, that what is being done, and in his native language.” (ID 4:6).

4.2 Individual Empowerment through Personal Actions
Through the challenged expressions, it was possible to identify empowerment through personal
actions. For example, interviewees seemed willing and able to take initiatives such as drilling
new boreholes themselves or fixing problems such as those related to cruises in the plans
themselves: “[...] now we would start telling someone that we want that new drill hole [...] so it
would take an awful lot of time from us [...] if we make the hole ourselves, it’s easier” (ID 2:5).
Interviewees also expressed a desire for greater autonomy to solve problems on site rather
than waiting for instructions from others, which often led to long waiting times and reduced
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work output. They expressed a need to come up with their own solutions to push the project
forward: “[...] that design and all that takes quite a lot of time, so we designed it on site [...]” (ID
5:12). This can be seen as a positive aspect of empowerment, but it can also indicate systemic
problems that require workers to be adaptable in this way. Interviewees seemed to cope with
technical and logistical challenges largely on their own, often without the support of their
supervisors, highlighting the mismatch between planning and implementation. While these
expressions can be interpreted as signs of individual empowerment, a certain compulsion to fill
these systemic gaps with initiative and ingenuity can also be interpreted from the interviews.

4.3 Mutual Empowerment through Group Activities

From the interviewees’ expressions, we can identify a collaborative, mutually empowering
approach. This is evident, for example, in the importance of communication and teamwork when
different contractors are involved. Communication technology is referred to in several
comments, and WhatsApp groups are mentioned as a tool for quick communication between
contractors, facilitating faster decision making and problem solving, although they acknowledge
that this does not always work perfectly due to busy schedules: “We have our own WhatsApp
group with our contractors, where we sometimes get quick answers, but the team doesn’t
always have time to look at the phone [...]” (ID 6:3).

Interviewees also referred to the need to discuss and negotiate the status and coordination
of their tasks directly with each other rather than relying solely on plans or instructions from
the foreman. In situations where workers must adjust the drawings themselves due to errors
and omissions in them, they described close collaboration between different trades to avoid
conflicts in the positioning of, for example, ventilation, electrical and plumbing systems: “Those
are usually the problems that you should [get] the drawings to overlap: electricity, air; plumbing.
So many times, they clash. Well, yes, of course, it is when the professionals are here on site, so
we look through them anyway. That "Okay, if I go that way, you go that way" and we agree like
this.” (ID 14:9). The responses revealed the existence of people dedicated to team logistics who
organize the placement and retrieval of materials on behalf of the team. It seems that this
coordination would make it easier to find materials and tools. Mutual empowerment emerged in
situations where, instead of waiting for instructions or help from management, the teams
themselves took the initiative to move materials or solve problems, and this was also perceived
as a more efficient use of time. They had to plan and carry out tasks on their own initiative that
were not coordinated by supervisors or well designed by designers. Interviewees described
situations in which materials and tasks were not optimally organized, which meant that they
themselves had to manage site logistics to ensure that work could continue: “...we asked the
construction company if they could move the stuff from there some time before, but nothing
happened there, so we were the ones left with it then.” (ID 7:1).

It seems that teams discuss with each other how to use materials and equipment, choosing
more durable fittings to avoid future problems with HVAC systems, reflecting a shared learning
culture: “If we have some big ducts]...] [supplier X] has one of those weakly constructed]...]
fittings. When you put that pipe hanging [...] and closed, it stays in the shape of an egg. If a
supervisor sees it, then they have to change it [...] then we have to order [supplier Y] [...] stiffer
fittings, because it's a little more expensive than [X] [...] we've [..] learned that when guys start
that [HVAC] machine room, all the [...] fittings are now ordered from [supplier Y]. [Supplier X] is
then used for drains and stuff like that][...]. (ID 11:3).

Workers seem to feel a shared responsibility to ensure that work runs smoothly, as
illustrated by the quote below, which describes a situation in which efforts are made to ensure
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that all team members have work to do despite challenges on site. This also seems to involve
adapting and redistributing tasks according to the progress and availability of other teams: “[...]
my main task, apart from trying to work as much as possible myself, is to make sure that [other
team member] at least has work all the time. So, one of us is able to work almost at full capacity,
so I have to make sure that there is enough stuff, pipe [and] everything else that [other team
member] can do all the time. And then I try to do the investigations myself on the side, if there
are changes, and so on. And then do something anyway...” (ID 14:11).

4.4 Delegation of Decision-Making Power

The delegation of decision-making power on construction sites is often a complex dance of trust,
expertise, and coordination, as workers’ experiences show. On the one hand, there is inherent
trust in the expertise of workers, and supervisors rely on their judgment to carry out tasks and
solve problems: “[...] I've had very little contact with any of those foremen anyway, but they do
appreciate our so-called expertise, that they trust that we know and tell them what we’re doing
[..]” (ID 7:18).

This trust and delegation of decision-making also extends to the ordering of supplies and
equipment, where workers are expected to anticipate needs and take the initiative, even though
errors in the system sometimes lead to miscalculations or the need for repairs: “[...] in a way, we
order [material]. [...] if we make all the forms ready where the supplies are, then our foreman
should order according to them, but then at some point there’s an error...I've understood or so
the foreman says, that there’s always those errors in the systems, but [ don’t know...” (ID 10:12).

However, this delegation of power to employees also seems to lead to unnecessary work, for
example in the absence of drawings and instructions, as exemplified by the need to redo 20-30%
of the work in hotel rooms because initial efforts were not directed. Responsibility often falls on
a single point of contact in the work team, such as the project manager, who is bombarded with
calls and decisions that can be overwhelming: “[...] we started cabling before we even had a
model room, before we knew how to do it. We have had to change about 20-30% of what we
have already done in those rooms, because there were no drawings and then if there were
drawings and tried to approve the model room in the hotel room, then it was not always
approved, and we had to move the [electrical] installations [...]" (ID 9:5). “Unfortunately, it has
come to the point where the foreman takes care of everything on the site, and the foreman does
what he does. Pretty much all the responsibility lies with [...] the foreman. The phone just rang
[...] last week too [...] I [...] had more than 40 calls during the day [...] try to do something about it
now and then.” (ID 10:7).

The interviews suggest that there is some kind of collective and tacit understanding
between workers and management about the sharing of decision-making power or a form of
nonverbal agreement on how to proceed in the absence of formal instructions. The findings
suggest a dynamic decision-making process that is adaptive but can sometimes be chaotic. It is
also noteworthy from the interviews that none of the interviewees mentioned any formal
agreement on the transfer of decision-making power. In terms of social empowerment, there
were no indications of it in the interviews, for example, no mentioning of trade unions or other
social empowerment phenomena, nor were they observed in the coding.

5. Discussion & Conclusions

While some researchers have found that a significant part of construction management today is
based on influence and persuasion rather than authority and command [32] this study tells a
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different story. This study shows, based on MEP workers’ perceptions, leadership seems to be a
dynamic and situational concept depending on tasks and their preconditions, which varies from
strictly hierarchical, in design problems, to almost no leadership during task execution, with a
significant amount of task coordination and problem solving left to self-managed crews. This
research shows that the degree of empowerment is delegated or seized depending on the
characteristics of task situations and workplace conditions and formed through the
psychological processes of the individual and the group [33]. The work on task planning and
control reflects these findings, by describing decision-making as increasing collaborative,
detailed, and decentralized the closer task performance gets to execution [11]. This research
highlights further that the degree of leadership and empowerment are tacitly and collectively
agreed by management and workers through non-formal verbal communication and other
factors based on situational understanding.

For the most part, the workers expressed in the interviews a collegial attitude to other
workers on site. They seem to have a good spirit in helping each other out, for example, in cases
of clashes that require collaborative design work on site. This seems surprising because trades
do not generally have a collective incentive to work together. This may be due to the interviews
not probing deeply enough into problems of this nature. Alternatively, the social situation
between workers in a shared work environment may play an important role. There is, however,
evidence of some situations where the workers express frustration towards other trades due to
them not getting the attention they desire (ID 14:8). Another example of this nature is (ID 8:10),
where the interviewee refers to on-site coordination between the workers as “fighting”, although
this may be a humorous way of expression.

ID 14:16 describes a situation where the worker gets to choose their work area from which
there are many available to choose. This kind of empowerment can also be counterproductive if
it is caused by the foreman failing to communicate the intent of the overall schedule. The GC may
have planned the proper work areas, but the worker might not be aware of it. Leaving the
decision to the worker may cause interference for the subsequent trades.

Empowerment, as discussed in this paper, can in general be interpreted as positive and
useful for the overall production system. However, empowerment situations described in the
results can, for example, mean a trade worker taking initiative in doing logistical work to clear
their work area [34]. This kind of empowerment is a sign of poor planning and weak
management. Empowering trade workers to do logistical work should not be encouraged as a
countermeasure to poor coordination, although it can be justified in the short term. Instead, in
the longer run, the root cause of the need for this kind of empowerment should be analyzed and
tackled. This interpretation is evidenced by the mostly negative and frustrated tone of the
interviewees’ descriptions of the situations. This research opens avenues for future research to
better understand demands of leadership and empowerment within situational context and
how to synchronize individual task performance without contradicting and hindering each other
[15]. Furthermore, forms and impact of empowerment need to be explored further as well as
causes and situations when empowerment is delegated or seized. In contrast to historical
instances of empowerment, it seems construction holds naturally centralized and decentralized
structures at the same time and arise often voluntarily and tacitly to manage emerging
situational constraints to carry out installation work.

While our study has provided valuable insights, its analysis of perceived worker challenges
was hindered by the constraints of a limited sample size and interview methodology. This
limitation impedes the generalizability of our findings and underscores the need for further
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investigation into how various project and management approaches, such as lean and traditional
methods, affect worker empowerment outcomes. Moreover, the Finnish context accentuates
these limitations, emphasizing the importance of future research embracing a more inclusive
perspective.
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