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ABSTRACT

Introduction: Serious injuries and fatalities (SIF) in construction have plateaued despite decades of investment in
safety management systems. Many organizations contend with expanding safety processes that feel impractical,
duplicative, and weakly connected to operational risk control. This has raised concern that some safety effort
functions as “safety clutter:” work that consumes time and resources without improving safety. Yet, without an
empirical conceptualization and classification, clutter is hard to diagnose and remove safely. Method: This study
addresses this gap by conceptualizing safety clutter and developing a taxonomy for construction. Three expert
focus groups with experienced construction safety practitioners were conducted, along with rapid ethnography
across 11 active jobsites. Thematic analysis was applied to conceptualize clutter and organize recurring patterns
into clear categories. Triangulation between focus-group findings and rapid ethnography was then used to refine
and validate category boundaries and definitions. Results: Safety clutter is best understood as waste within a
safety effort that, as implemented, consumes attention, effort, and resources without improving the safety of
work. Two overarching forms are identified: conditional clutter, where an otherwise useful effort becomes clutter
because of its design, delivery, access, or use; and pure clutter, where the effort is inherently low value. Con-
ditional clutter comprises three families (Excessive, Irrelevant, Inaccessible), while pure clutter comprises one
(Invalid). Across these families, 11 clutter types are defined with diagnostic cues and empirical examples.
Conclusions and practical applications: The taxonomy provides a shared language and supports more disciplined
decluttering by clarifying what the waste is, where it resides, and how it can be recognized in practice.

1. Introduction

suggested that fatalities in construction often stem from high-risk ac-
tivities where controls are undefined, ineffective, or inadequate (Selleck

Despite significant efforts, the rate of serious injuries and fatalities
(SIFs) in the North American construction industry remains alarmingly
high and seemingly intractable (Bayona et al., 2024, 2025). This
persistent plateau has drawn increasing attention from researchers
seeking new ways to tackle and mitigate SIFs. In response, numerous
studies have emerged that focus explicitly on SIF prevention (Selleck
et al., 2023), reflecting a growing recognition that traditional safety
approaches have not been sufficient to drive down SIFs (Dekker, 2017).
There is now broad agreement in the literature that SIFs must be studied
and managed differently from less severe events (e.g., Bayona et al.,
2024; Busch et al., 2021).

Recent literature from the safety risk sciences has more specifically
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et al., 2023, 2022; Lingard et al., 2021). A notable segment of this work
concludes that attention should be shifted toward the reliability and
effectiveness of controls, and that controls intended to eliminate or
mitigate SIFs must be specifically designed, clearly defined, and closely
aligned with high-risk activities (Selleck et al., 2022, 2023; Busch et al.,
2021; Selleck & Cattani, 2019). Within the energy-based safety frame-
work, the concept of direct control has been developed to target high-
energy hazards (i.e., high-risk activities) and mitigate SIF events.
Bayona et al. (2024) further demonstrated that SIFs in construction
predominantly arise from two conditions: work plans that are absent or
not followed, and direct controls that are absent or insufficient. These
findings suggest that addressing the SIF plateau requires managing SIFs
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differently, with a stronger focus on SIF-specific work planning and
direct controls.

Alongside these efforts to design more effective SIF-focused mea-
sures, there is growing recognition that the broader safety management
system itself may impede progress. This is particularly important for SIF
prevention, because the effort required to plan, implement, and verify
effective controls for high-risk activities competes directly with other
safety demands for limited organizational attention and resources.
Contemporary safety systems have been criticized as wasteful, imprac-
tical, and only weakly connected to the realities of operational work
(Bieder & Bourrier, 2013; Dekker, 2017; Rae et al., 2018). This concern
is captured by an emerging concept in safety research known as “safety
clutter.” Safety clutter is described as the accumulation of activities,
actions, and paperwork carried out under the guise of safety that con-
sumes resources without adding value to operational safety (Rae et al.,
2018).

Safety clutter can interfere with SIF prevention in several ways. First,
the resulting overgrowth of safety activities strains resources, dilutes
focus on critical risk controls, and may even erode frontline engagement
(Lim et al., 2025; Stgrkersen & Fyhn, 2024; Dekker, 2014). Simply
stated, clutter consumes time and attention that could otherwise be
directed toward planning and implementing SIF-focused measures. For
example, extensive paperwork, multiple overlapping meetings, and
duplicated reporting requirements divert workers’ and supervisors’
focus away from what matters most (i.e., controlling high-risk activities;
Dekker, 2014; Stgrkersen et al., 2020).

Additionally, clutter can foster procedural complacency, where
safety becomes equated with “doing the paperwork” rather than actively
interrogating whether controls are adequate for the specific risks at hand
(Hale, 1990; Dekker, 2017). In such environments, the presence of
documentation may create a false sense of security even when controls
for SIF exposures are absent, ineffective, or poorly specified (Hutchinson
et al., 2024; Rae & Provan, 2019).

Moreover, clutter can undermine worker autonomy and engage-
ment. Excessive compliance-based requirements limit workers’ ability to
make informed, situational decisions about risk, and can generate
frustration and cynicism toward safety initiatives more generally (Hale
& Swuste, 1998; Stgrkersen & Fyhn, 2024). Over time, this can weaken
the very conversations and critical thinking needed to recognize and
manage SIF precursors. Finally, by masking which safety activities are
genuinely protective, and which are merely symbolic, clutter makes it
harder for organizations to prioritize the design, implementation, and
maintenance of SIF-focused controls.

Although more evidence is needed to establish a direct causal rela-
tionship between safety clutter and SIFs, safety clutter clearly creates
capacity losses that can undermine SIF prevention (Dekker, 2025;
Stgrkersen & Fyhn, 2024; Stgrkersen et al., 2020). Therefore, there is a
need for careful decluttering by eliminating or redesigning activities
that do not contribute to meaningful risk reduction in favor of those that
do. However, despite growing acknowledgment that safety clutter poses
a serious challenge to effective safety management (Lim et al., 2025), it
remains under-theorized in construction, with no clear consensus on
how it is conceptualized, what its attributes are, or how different forms
and types of clutter can be distinguished and classified in a way that
supports decision making. This lack of clarity creates a practical risk.
Organizations may either maintain ineffective practices or remove ele-
ments of safety management too broadly and inadvertently weaken
protective functions (Lim et al., 2025). In this paper, we address this gap
by asking two questions: (1) how do construction safety practitioners
conceptualize and describe safety clutter? and (2) what forms, families,
and types of safety clutter can be distinguished, and how can they be
defined and classified to support more effective decluttering efforts?

This paper contributes to safety research in two ways. First, it pro-
vides an empirically grounded conceptualization of safety clutter in the
construction industry that treats clutter as an attribute of implementa-
tion. In other words, clutter is not a label for safety activities as a whole.
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It is the waste inside safety effort that, as implemented, consumes re-
sources without improving the safety of work. Second, it develops a
taxonomy that organizes those waste features into forms, families, and
types, and defines each type using boundary cues so clutter can be
identified consistently in practice rather than argued about abstractly.

2. Literature review

The concept of safety clutter is a relatively new and still emerging
idea within safety research, with very limited work exploring it directly.
To date, Rae et al. (2018) remains the foundational peer-reviewed study
that explicitly articulated and examined the concept of safety clutter.
However, while the label is new, the underlying concerns are not. A
range of adjacent concepts and empirical studies in safety science and
related fields have, in different ways, pointed to phenomena that closely
resemble safety clutter, such as excessive bureaucracy and paperwork,
meaningless compliance activities, low-value safety work, and wasteful
or ineffective safety practices that consume resources without improving
safety performance. In this sense, there is a broader literature that,
although not framed explicitly in terms of safety clutter, captures
important aspects of what clutter looks like, how it emerges, and what its
consequences might be. In the sections that follow, we draw on this work
to situate safety clutter within existing debates and to build a stronger
conceptual foundation for understanding safety clutter in construction.

2.1. Safety clutter in the existing safety literature

Rae et al. (2018, p.2) provided a theoretical definition of safety
clutter as “the accumulation of safety procedures, documents, roles, and
activities that are performed in the name of safety, but do not contribute
to the safety of operational work.” Their study sets out three mecha-
nisms that contribute to clutter: duplication, generalization, and over-
specification. Duplication is conceptualized as doing multiple similar
safety activities that serve the same function without adding additional
value. Generalization is the application of safety rules beyond their
relevant context, such as requiring administrative staff to follow the
same protocols as high-risk field workers. Over-specification refers to
situations in which safety measures become overly detailed and proce-
duralized, turning simple safety practices into bureaucratic burdens.
Each of these mechanisms adds layers of safety work that do not
necessarily improve safety outcomes and can instead create in-
efficiencies and frustration. Rae et al. (2018) also identified two key
asymmetries with considerable influence on safety clutter: (1) it is easier
to add new safety tasks than to remove existing ones; and (2) safety
incidents or external pressures frequently trigger the addition of new
safety work, but there are rare opportunities to assess and eliminate
unnecessary safety work.

Although the term safety clutter is relatively new, the underlying
concern is not. A broader body of work has discussed closely related
issues by describing the attributes and effects of low-value or excessive
safety effort. For example, Hale and Swuste (1998) discussed how overly
compliance-based safety can limit worker autonomy to make informed,
situational decisions when addressing safety risks, which can result in
unintended consequences. Related work also suggests that this approach
can draw organizations into maintaining extensive documentation and
meeting regulatory benchmarks rather than addressing the risks most
relevant to operational safety (Hale & Borys, 2013). While not labeled as
safety clutter at the time, this line of work aligns closely with Rae et al.’s
(2018) definition.

More recent studies have made similar observations. Although the
term safety clutter was not adopted, Stgrkersen and Fyhn (2024) argued
that safety management has become increasingly focused on compliance
through procedural adherence, documentation, and audits, which has
contributed to a proliferation of tasks that primarily serve administra-
tive functions rather than improving safety outcomes. They describe
such activities as “bullshit tasks.” In the safety space, these tasks can
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include redundant paperwork, unnecessary meetings, and overly pro-
cedural compliance, which frontline workers often view as having little
value (Stgrkersen & Fyhn, 2024).

This theme also appears in literature on the bureaucratization of
safety. The proliferation of paperwork and policies has been widely
discussed and, in some studies, treated as a form of safety clutter itself
(Stgrkersen et al., 2020; Dekker, 2014). Dekker (2014), for instance,
argued that bureaucratic burdens such as rules, policies, and adminis-
trative work consume a significant portion of workers’ and managers’
time, shifting attention toward compliance-related activity rather than
meaningful risk mitigation, and reducing operational efficiency. This
shift has been linked to procedural complacency, where safety becomes
equated with following rules rather than actively identifying and
addressing hazards (Hale, 1990; Dekker, 2017). Related work similarly
notes that extensive management systems and reporting procedures can
consume time that would otherwise be spent on the “real job”
(Stgrkersen & Fyhn, 2024; Stgrkersen et al., 2020).

Regulatory context has also been discussed as a contributor to these
dynamics. The concept of functional regulation has been criticized as a
driver of over-regulation, clutter, and bureaucracy in the safety space.
Functional regulation is a deregulatory approach that gives organiza-
tions responsibility for implementing systems that result in safe opera-
tions, while governments verify that such systems exist. Le Coze (2017)
argued that regulatory overreach arising from this process can
contribute to the accumulation of safety paperwork and increased focus
on audits and compliance checks, many of which have not been vali-
dated. This may also lead to more managerial work rather than attention
to the technical analysis of safety—critical systems (Johnson, 2014).
Other studies have likewise noted that clutter can grow in industries
where certification and regulatory oversight strengthen documentation
demands, prompting organizations to demonstrate compliance through
paperwork rather than through proactive approaches (Dekker, 2014;
Almklov et al., 2014; Stgrkersen et al., 2020).

Alongside these conceptual discussions, several empirical studies
have examined specific safety tasks that are experienced as low-value or
whose effectiveness has not been validated. Rae and Provan (2019), for
example, showed that administrative tasks form a considerable portion
of safety work in organizations and have increased over time, while the
question of whether administrative safety supports or hinders opera-
tional safety remains unresolved. In a questionnaire study among con-
struction workers, Cheng et al. (2012) found that “accident statistical
analysis” and “safety audits” were ranked as low importance from field
perspectives. Biggs et al. (2013) similarly reported that excessive
paperwork was cited as a major barrier to developing an effective safety
culture. Wang et al. (2021) also noted that while more stringent safety
policy can reduce workplace accidents, excessive regulation may lead to
diminishing returns and a shift toward procedural compliance rather
than proactive safety management.

While safety clutter may not be a long-established, clearly defined
concept, it has been present in safety research for several decades under
various guises. Historically, many studies suggest the need to critically
assess safety systems to remove unnecessary and excessive work, such as
documentation, paperwork, and redundant activities, so that resources
can be focused on actions or activities that genuinely contribute to
operational safety and enhance productivity (Rae et al., 2018; Dekker,
2017). Yet since Rae et al. (2018) sought to crystallize the concept and
define it, there have been relatively few peer-reviewed studies under-
taken with a clear focus on safety clutter and the goal of its identification
and removal.

Importantly, Rae et al. (2018) conceptualized safety clutter primarily
at the level of systems and mechanisms, offering a theoretical explana-
tion for how clutter accumulates and persists through processes such as
duplication, generalization, and over-specification. While this work was
essential in naming the problem and distinguishing safety work from the
safety of work, it did not seek to operationalize clutter for use in day-to-
day decision making. In particular, there is limited guidance in existing
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literature on how to identify clutter within specific safety activities, how
to distinguish different forms of waste embedded in implementation, or
how to decide what can be redesigned versus what should be removed.
As a result, safety clutter remains a compelling concept but a difficult
one to diagnose consistently in practice.

2.2. Clutter and inefficiency

The above discussion points to a critical pattern in safety clutter,
namely that safety effort can grow without a matching gain in opera-
tional safety. More specifically, more investment can be made in the
work of safety without a corresponding improvement in the safety of
work. That gap between what is invested and what is gained points
directly to inefficiency.

Inefficiency is commonly understood as the gap between how well a
system is actually performing and how well it could perform with the
same resources (Leibenstein, 1966). In economic and organizational
theory, this idea is used to describe how internal factors such as orga-
nizational slack, weak motivation, and suboptimal management prac-
tices can cause firms to operate inside, rather than on, their efficiency
frontier (Perelman, 2011). In other words, inefficiency emerges when
time, effort, and other resources are absorbed by activities that do not
meaningfully contribute to the system’s core objectives, even though
better performance would be technically possible.

Within this framing, safety clutter can be seen as an inefficiency issue
embedded inside safety management systems. Rae and Provan (2019)
position clutter as an efficiency problem by drawing a clear distinction
between safety work, which consists of the activities organizations
perform to manage and demonstrate safety, and the safety of work,
which concerns the actual prevention of harm in day-to-day operations.
Safety clutter arises where safety work consumes resources without
improving the safety of work. In this sense, inefficiency is not simply a
side effect of clutter; it is its functional signature.

Recent work by Lim et al. (2025) extends this view in construction by
showing that cluttered practices can be grouped as misintended,
excessive, and irrelevant activities. Misintended practices add no
genuine safety value and persist mainly as tick-box or compliance
demonstrations. Excessive practices may have an underlying purpose
but are implemented to such an extent that they overwhelm users.
Irrelevant practices are disconnected from actual work and risk. Across
these categories, the outcome is consistent. Work is done and resources
are consumed, but the safety of work does not change, which is what
makes clutter an inefficiency problem.

Safety clutter and inefficiency can reinforce each other over time.
Studies of functional, or goal-based, regulation show how complex
regulatory and client environments encourage organizations to build
increasingly elaborate internal safety bureaucracies, often focused on
documentation and auditability rather than on direct risk control (Le
Coze, 2017, 2019; Stgrkersen et al., 2020). Lim et al. (2025) make this
more visible by describing how clutter can arise from interacting sources
at three levels: contextual factors (e.g., overlapping regulations, client
audits), system responses (e.g., defensive documentation and blame-
shifting), and implementation practices (e.g., accumulation without
review, misinterpretation of regulatory intent). All of these factors can
create a loop where problems trigger more safety work, and that added
work further absorbs capacity while leaving the underlying gap between
safety work and the safety of work unresolved.

Recognizing safety clutter as a structural form of inefficiency inside
safety management systems has important implications. Viewed
through this lens, decluttering safety is not simply a matter of reducing
annoyance or paperwork. It is a way of reclaiming attention, effort, and
resources from low-value safety work so they can be redirected toward
safety work that improves the safety of work. In this study, inefficiency
is not treated as a separate construct, but as the evaluative lens through
which safety clutter is recognized, namely the presence of safety effort
that absorbs resources without producing a corresponding improvement
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in the safety of work.
2.3. Clutter, inefficiency, and lean

The gap between what is invested and what is gained creates a
practical problem for research and practice. If safety clutter is waste,
then the next question is how that waste can be seen clearly enough to
describe it, study it, and reduce it. Safety research has long recognized
that some safety work can lose value, but it has had fewer shared tools
for naming different forms of waste within a management system. This is
where lean becomes useful, not as a method to import into safety, but as
a way to learn how another field has made waste visible and actionable.
The logic for drawing on lean in a discussion of clutter is clear because
they share the same basic concern. Both focus on work that consumes
resources without producing a meaningful return. Lean frames this as
non-value-adding work and waste, while safety clutter focuses on safety
related work that does not improve the safety of operational work
(Holweg, 2007; Rae & Provan, 2019).

Lean originated at Toyota as an alternative to traditional mass pro-
duction, with the aim of improving performance by identifying and
eliminating waste in everyday work (Holweg, 2007; Womack et al.,
1990). In lean, waste is understood as work that consumes resources
without adding value from the customer’s perspective (Rahman et al.,
2010; Taj, 2008; Cudney et al., 2013). Lean is therefore built around a
simple discipline. It does not assume that all work is valuable just
because it is done. It treats waste as something that can be detected in
how work flows, how it is designed, and what it demands from people
(Cudney et al., 2013; 2015; Holweg, 2007).

Lean provides a structured way of thinking about waste that can
inspire the study of safety clutter. A central lens within lean is the 3M
framework, which includes Muda, Muri, and Mura (Buckley et al.,
2017). Muda refers to activities that do not add value and can be
eliminated without affecting the process. In a safety context, this can be
seen when time is spent completing steps that add no usable information
or change nothing about the safety of work, such as duplicate entries or
reports. Muri refers to overburden, where people or systems are pushed
beyond capacity (Buckley et al., 2017). In safety practice, this can be
seen when the volume or complexity of safety processes overwhelms
supervisors and crews, even though the intent of the process may be
reasonable (Buckley et al., 2017). Mura refers to unevenness and ir-
regularity in work (Buckley et al., 2017). In safety systems, this can be
seen when safety requirements arrive in spikes rather than steady flow,
such as surges of paperwork before audits or end-of-month reporting
cycles that interrupt day-to-day work and create stop-start patterns in
the safety effort (Buckley et al., 2017).

Lean also helps illustrate, in practical terms, how different shapes of
waste can resemble what safety clutter looks like in the field. Extra
processing waste can be seen when safety elements become over-
complicated, requiring more steps, more navigation, or more detail than
is needed to be effective (Pestana & Gambatese, 2016; Rae et al., 2018;
Lim et al., 2025). Inventory and overproduction wastes can be seen
when safety systems generate more outputs than anyone can use, or
when multiple documents and procedures cover the same issue and add
volume without adding value (Pestana & Gambatese, 2016). Defects
waste can be seen when safety practices persist even after their value has
expired, so work continues to be done to correct or maintain something
that no longer fits the current context (Pestana & Gambatese, 2016).

This perspective is important because it suggests that waste is not a
single condition, but a set of distinguishable forms that arise through
different design and implementation features of work. These examples
matter because the forms can be observed in how work is designed and
carried out. It has recognizable forms, and those forms often become
visible in how safety effort is designed and repeated (Holweg, 2007; Rae
et al., 2018). Therefore, lean is relevant because it offers a way to think
about waste as something built into the design and flow of work, not
only as an outcome (Holweg, 2007). This is the same basic move that the
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safety clutter concept makes, because it focuses attention on where
effort is consumed without benefit and on how that waste can be
recognized in practice (Rae & Provan, 2019; Rae et al. 2018). Lean is
therefore used here as an inspirational backdrop for studying clutter,
because it shows how waste can be treated as observable, describable,
and reducible (Holweg 2007).

Lean is not introduced here as an intervention framework or pre-
scriptive solution for safety management, but as an illustrative example
of how another field has made waste visible, classifiable, and discussable
in everyday work.

2.4. Lean and safety

Although the safety clutter literature remains relatively limited, the
broader idea of identifying and removing low-value work is well
established in other domains. One of the most developed examples is
lean thinking, which provides structured ways to conceptualize, classify,
and identify waste within systems and processes. Interestingly, lean
principles have been applied in the safety space, although typically with
a different emphasis from that of safety clutter. In existing literature,
accidents and injuries are treated as a form of waste because they
involve human suffering, compensation costs, lost productivity, and
disruption to workflow (Saurin et al., 2008; Pestana & Gambatese,
2016). Unsafe acts, unsafe conditions, and their consequences are
therefore interpreted primarily as Muda within the production system
(Cudney et al., 2013). In other words, the waste that lean seeks to
remove is usually defined as incidents and health outcomes, rather than
non-value-adding safety activities themselves. Table 1 summarizes how
different types of waste have been conceptualized in the safety space.

There is a notable body of work unpacking the interface between
lean practices and safety management. Numerous studies suggest that
lean principles can align with safety by addressing inefficiencies that
contribute to hazardous conditions. For example, applying 5S or 6S has
been shown to improve housekeeping, reduce unnecessary motion, and
decrease slip, trip, and fall hazards on construction sites (Antillon et al.,
2011; Pestana & Gambatese, 2016). Lean construction tools such as the

Table 1
Types of waste and associated safety considerations (Pestana & Gambatese,
2016).

Waste Type Description Safety Implications

Defects Failure to meet customers’ Additional production and
expectations or conform to correction time increase
specification. workers’ exposure to hazards.

Overproduction  Producing more than needed, Excessive material handling
faster than needed, or before it  increases risk due to
is needed. overexertion, extra handling,

and unnecessary machine
interaction.

Transportation Additional and unproductive Each additional movement of
movement of products or materials increases the risk of
materials. harm to personnel.

Waiting Periods of inactivity; Delays may contribute to
unproductive time spent rushed work, schedule
waiting (e.g., during workflow compression, or disruption,
interruptions). which can increase safety risk.

Inventory Buildup in excess of what is Frequent handling of
needed. inventory increases the risk of

injury.

Motion Extra steps taken by workers Inefficient and cumbersome
due to inefficient or processes may expose workers
cumbersome processes. to additional hazards.

Over- Unnecessary steps in Additional process steps

processing operations, such as using a increase time on task and may
more expensive resource or increase exposure to hazards.
double-checking.

Making-do Starting or continuing a task Improvised access or work

without all standard inputs
available.

areas increase the likelihood of
unsafe conditions and
unnecessary risk.
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Last Planner System can enhance pre-task planning and expose potential
hazards before work begins (Ballard, 2000; Pestana & Gambatese,
2016). Survey-based studies often report that practitioners perceive lean
practices as having a moderate to high positive impact on worker safety
(Antillon et al., 2011; Saurin et al., 2008; Pestana & Gambatese 2016).

On the other side, another body of work, especially in industrial
sociology and work organization research, has raised concerns that lean
can also have detrimental safety effects in some settings. The literature
argues that lean initiatives may reduce slack and increase work in-
tensity, time pressure, and psychosocial demands, which can contribute
to stress, musculoskeletal strain, and injury risk when worker well-being
is not explicitly protected (Hasle et al., 2012; Longoni et al., 2013).
Importantly, this critique does not reject efficiency aims in principle, but
it emphasizes a practical risk in how lean is sometimes implemented.

From the standpoint of safety clutter, the lean literature reveals both
a connection and a gap. On one hand, traditional lean principles share a
common concern with waste and non-value-adding activities. This is
conceptually consistent with decluttering safety, because clutter can be
seen as waste in the safety system that consumes resources without
adding value to the safety of work. Lean provides a systematic founda-
tion for distinguishing value from waste by offering clear definitions,
types, and classifications of waste, and by outlining methods for iden-
tifying it. On the other hand, most lean-safety research has focused on
accidents and injuries as waste, rather than on waste within safety
management itself. In practical terms, there is very limited empirical
work that explicitly applies or investigates how different types of waste
such as Muda, Muri, or Mura might arise from a cluttered safety system.

Importantly, the present study does not apply lean principles or
waste typologies to safety management but draws on the lean literature
to illustrate how waste has been conceptualized and classified in other
domains. In this sense, lean provides a useful caution as well as a vo-
cabulary, because it shows both the promise of systematic waste
reduction and the potential for adverse effects when efficiency efforts
are pursued without a clear account of what is value creating for safe
work (Koukoulaki, 2014; Longoni et al., 2013).

3. Point of departure

The literature reviewed above points in a clear direction but leaves a
clear diagnostic gap. Safety clutter is increasingly discussed as a problem
in safety management, but it remains rarely explored in construction.
While prior work has shown that safety systems can accumulate layers of
requirements that persist and consume resources, there is still limited
clarity in construction on how clutter is described in practice and how it
can be identified in a disciplined way.

More specifically, what is not yet well understood is how construc-
tion safety practitioners describe clutter, what attributes and cues are
used to judge when a safety activity is experienced as low value or
disconnected from operational risk, and what distinct forms of clutter
can be distinguished in a way that supports careful decluttering.

Therefore, this study is designed to address this gap in construction
by conducting a multi-method qualitative study using focus groups and
rapid ethnography. Specifically, this study asks: (a) how do construction
safety practitioners conceptualize and describe safety clutter; and (b)
what forms, families, and types of safety clutter can be distinguished,
and how can they be defined and illustrated in a way that supports
future decluttering efforts.

4. Research methods and analysis

A multi-method approach, including focus groups and rapid
ethnography, was employed to achieve the research objectives. Because
safety clutter is newly theorized and explored in practice, this design
was important for developing a practice-based understanding of how
clutter is perceived and experienced across different contexts, an un-
derstanding that could not be accessed through a single method alone
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(Carter et al., 2014; Thurmond, 2001). The focus groups provided
structured, collective insight into how safety clutter is conceptualized,
what cues signal it, and what attributes distinguish it from safety work
that adds value. The rapid ethnographic work on active jobsites then
grounded these ideas in everyday practice by observing safety activities
as they happened and discussing how they were carried out and expe-
rienced in real time. Finally, the two methods were triangulated to
strengthen coherence and rigor by checking whether the same clutter
attributes, cues, and candidate types appeared across both datasets
(Thurmond, 2001). In the following sections, we describe the design,
sampling, data collection, and analysis procedures for each method, and
outline the strategies used to enhance validity and reliability.

4.1. Method 1 — focus groups

4.1.1. Sampling and recruitment

Focus groups were conducted to begin contextualizing and under-
standing safety clutter. A focus group is a well-structured method of
obtaining qualitative data through face-to-face group discussions with a
carefully selected group of people, concentrating on a specific issue
(Bhandari & Hallowell, 2021; Folch-Lyon & Trost, 1981; Breen, 2006).
These discussions are moderated by one or more facilitators who guide
the conversation and shape the group dynamic to yield meaningful data
(Folch-Lyon & Trost, 1981; Bhandari & Hallowell, 2021).

In this study, three focus group sessions were held with an expert
panel of construction safety professionals. As recommended by
Hallowell and Gambatese (2010) and Gambatese et al. (2008), expert
panels typically consist of construction professionals with extensive
experience in the relevant topic area. The expert panel for this study was
assembled from members of the Construction Safety Research Alliance
(CSRA), following the minimum requirements proposed by Hallowell
and Gambatese (2010): (1) a minimum of seven years of professional
experience in the construction industry, (2) at least four years of expe-
rience in construction health and safety, and (3) a bachelor’s degree or
higher.

A total of 29 experts participated in the focus groups, contributing
544 years of construction experience in aggregate. Participants repre-
sented a wide cross-section of the industry, including commercial
building, infrastructure, utilities, oil and gas, industrial, manufacturing,
and general construction sectors, with roles spanning contractors, cli-
ents and owners, insurance, specialist suppliers, and engineering and
construction management. This breadth of representation strengthens
the basis for considering the findings relevant across multiple con-
struction settings, rather than limited to a single sector or project type.

4.1.2. Focus group procedure

The discussions were structured around questions aligned with the
study’s objectives, including how safety clutter is conceptualized in
construction, what makes an activity clutter, and what attributes
distinguish clutter from safety work that adds value. Participants were
first prompted to describe safety activities they encounter in practice
and then guided through consistent follow-up questions designed to
surface the attributes of clutter. Specifically, participants were asked to:
(1) describe the activity as it is carried out, (2) explain the purpose it is
intended to serve, (3) describe how it is implemented in practice and
what it requires from users, and (4) explain what, in their view, makes it
clutter, including the cues that signal it as clutter. These prompts were
designed to capture how safety clutter is understood and conceptual-
ized, identify the attributes that make an activity clutter, and generate
comparable descriptions that could later be used for definition-building
and classification.

Two experienced academics facilitated all sessions using a semi-
structured script. Facilitators probed for clarification, invited contrast-
ing and disconfirming examples, and periodically summarized key
points back to the group to check shared understanding. Each of the
three focus group sessions lasted approximately seven hours and was
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conducted on a separate date. Each session began with a brief recap of
the previous session, and the day was organized into short blocks with
planned breaks to manage fatigue. Facilitators periodically summarized
key points and re-anchored discussion to the guiding prompts to main-
tain consistency. All sessions were audio-recorded and supplemented
with detailed facilitator notes to support subsequent analysis.

4.1.3. Bias mitigation

Following the guidance of Bhandari and Hallowell (2021), potential
cognitive and procedural biases relevant to expert focus groups were
identified and explicit controls were incorporated into the study design.
The mitigations targeted those biases most likely to arise in group dis-
cussion and addressed them through structured procedures and ground
rules. Table 2 summarizes the key anticipated biases and the main
strategies used to mitigate them in this study.

4.2. Method 2 — Rapid ethnography

4.2.1. Purpose and approach

To capture how safety clutter manifested on jobsites among field-
workers, and to provide insights that complemented the focus groups,
rapid ethnography was conducted. Rapid ethnography is a qualitative
approach designed to generate rich, contextual understanding of peo-
ple’s behaviors, practices, and interactions within a specific setting (
Vindrola-Padros, 2021; Oswald & Lingard, 2024). In simple terms, it
supports understanding work as it unfolds by spending time alongside
those doing it. Ethnographic methodologies have also been advanced for
construction research, supporting close engagement with knowing,
practice, and intervention on projects (Pink et al., 2010).

Ethnographic approaches can surface insights that often remain
hidden in more traditional research designs (Oswald & Lingard, 2024;
Oswald et al., 2019). A pilot phase was conducted on two jobsites in
Colorado, USA. The pilot suggested that safety clutter was not always
easy for fieldworkers to describe when asked in abstract terms. Diffi-
culties with concept clarification and recall indicated that a more
immersive approach would produce richer and more accurate accounts.
Shadowing crews during day-to-day work supported discussion that was
grounded in real tasks and safety activities rather than hypothetical
examples. Ethnographic research in the U.S. construction industry has
also examined safety in the field over a long period, including early work
on ironworkers’ reactions to fear and danger (Haas, 1977). Ethno-
graphic research has also examined rule violations in relation to safety,
as well as the gap between work practices in documents and in the field
(Iszatt-White, 2007; Borys, 2009). For example, Provan et al. (2019)
examined the work of safety among safety professionals using ethno-
graphic methods.

Table 2
Bias mitigation.

Potential bias Mitigation strategies

Dominance effect Facilitators set ground rules about equal participation,
invited quieter members to speak, and redirected discussion
when any single participant began to dominate.

Questions were framed broadly and neutrally, facilitators
explored for disconfirming examples, and contrasting views
were invited and recorded.

Facilitators encouraged participants to reflect on both
recent and earlier experiences, and end-of-session
summaries revisited key points from the full discussion
rather than only the last topics.

Questions were introduced using simple, neutral language,
and participants were encouraged to describe safety clutter
in their own words before any tentative definitions were
discussed.

Facilitators emphasized that disagreement was expected
and useful, regularly asked if anyone held a different view,
and noted marginal perspectives rather than seeking
convergence.

Confirmation
(myside) bias

Recency bias

Framing effect

Bandwagon effect
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4.2.2. Data collection procedure

Rapid ethnography was conducted across 11 active construction
jobsites and involved 26 participants, totaling approximately 200 h of
field engagement. Sites were selected purposively to capture variation in
construction contexts and work arrangements. Sites included vertical
commercial construction, utility work (gas, water, and electric trans-
mission and distribution), and energy and infrastructure (oil and gas and
power generation), across both contractor and owner contexts. Partici-
pants were recruited on site based on direct involvement in day-to-day
work and safety activities. Roles included superintendents, supervi-
sors, foremen and lead foremen, crew leads, safety personnel, a lead
welder, and an electrician in a supervisory role.

Data collection in rapid ethnography commonly draws on multiple
sources, including observation, informal interviewing, document re-
view, and structured discussion (Vindrola Padros, 2021). In this study,
data were collected primarily through direct observation and informal,
in-the-moment conversations with fieldworkers. During each site visit,
the researcher joined the crew at the start of the shift and remained with
them through the end of the shift, repeating this full-shift shadowing
across visits. Rather than limiting observation to pre-defined “safety
moments,” the researcher followed the normal flow of work and atten-
ded to any activities crews carried out across the day. This included
routine production tasks as well as safety-related activities such as pre-
task planning and briefings, permit processes, risk assessment practices,
coordination discussions, and other safety interactions as they occurred
in real time. Guided engagement was used to keep conversations aligned
with the study objectives (Baker, 2006). Rather than asking fieldworkers
directly to name “safety clutter,” the researcher used context-based
questions tied to activities that were already occurring on site. In this
study, this involved asking workers to walk through what they were
doing and why, including what the activity was, who was involved,
when it was required, what it was intended to achieve, and what it took
to complete in real terms (e.g., time, steps, approvals, tools, or systems).
Follow-up questions were asked to explore how useful the activity was in
their view, what parts felt unnecessary or disconnected from risk, and
what signs suggested that the activity was creating burden without
improving the safety of work. These prompts supported natural discus-
sion of clutter cues and attributes while keeping the focus on work as
done.

The data were collected using field notes. Detailed field notes were
maintained throughout, capturing both what was observed and what
was said, along with relevant context such as workflow patterns, site
conditions, and interactions between roles that could help explain how
clutter emerged and persisted (McCall, 1984). Notes were refined during
breaks on site and expanded immediately after each visit, typically the
same day, to strengthen accuracy and reduce reliance on later recall.
This produced a stable record of observations and informal conversa-
tions that could be carried forward into analysis.

Rapid ethnography relies on short, intensive periods of field
engagement, which makes the researcher’s position and expectations
especially influential on what is noticed, recorded, and interpreted. For
this reason, reflexivity was treated as a core element of rigor in the
ethnography (Finlay, 2002; Berger, 2015). In this study, all ethno-
graphic observation and documentation were conducted by a single
researcher across all site visits (Vindrola Padros, 2021). The researcher’s
practical background in construction safety supported access, rapport,
and interpretation of work as done, which is important when observa-
tions must be made quickly and in real time. At the same time, that
familiarity can increase the risk of taking routines for granted or pre-
maturely labeling activities as clutter. To manage this risk, reflexive
memos were kept alongside field notes to separate observed actions from
interpretations, document assumptions as they emerged, and record
alternative explanations or uncertainties for later checking (Emerson
et al., 2011; Finlay, 2002). Data collection was concluded after obser-
vations at 11 sites because the dataset had reached thematic saturation;
across successive visits, accounts and observations became repetitive
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and no substantively new safety clutter attributes, cues, or types were
identified (Saunders et al., 2018).

4.3. Research ethics

During all phases of this research, participants were provided with
informed consent, and confidentiality measures were implemented to
protect their privacy. The observational procedures and on-site en-
gagements have received Institutional Review Board (IRB) approval
from the Office of IRB at the University of Colorado Boulder (Protocol
No. 24-0566).

4.4. Data analysis

The analysis produced two outputs: (a) a conceptualization of safety
clutter grounded in practice, and (b) an attribute-based taxonomy that
classifies recurring waste within safety effort. The data were analyzed in
three stages. First, the focus group data were analyzed to understand
how practitioners conceptualize clutter and what cues they use to
recognize it. Second, the rapid ethnography field notes were analyzed to
examine how the same cues and attributes appeared on jobsites in work
as done. Third, the two datasets were compared through structured
triangulation to refine definitions and tighten taxonomy boundaries.

Thematic analysis was conducted to analyze the qualitative data.
Thematic analysis is a systematic approach used to identify and organize
patterns of meaning within a qualitative dataset. It enables the inter-
pretation of significant aspects of the phenomenon under investigation
and provides flexibility for both inductive and deductive approaches to
the data (Gupta et al., 2019). This study followed the guided process
outlined by Braun and Clarke (2006).

4.4.1. Focus group analysis
The analysis process consisted of the following phases as per the
guidance of Boyatzis (1998) and Gupta et al. (2019):

e The data were read and re-read to build familiarity with how par-
ticipants described safety clutter and how they distinguished it from
safety work that adds value.
The data were coded by labeling segments that captured: (a) the
safety activity being discussed, (b) the purpose it was intended to
serve, (c) how it was implemented in practice, and (d) the cues used
to judge it as clutter (i.e., what made it feel wasteful, low value, or
disconnected from operational risk). Codes were revisited and
refined as analysis progressed.
Codes were grouped into themes and sub-themes that reflected how
practitioners conceptualized clutter and the recurring attributes and
cues that signaled clutter in practice.
e Themes were reviewed and refined to ensure coherence, and were
then defined and named with attention to their boundaries and
alignment with the full dataset.

The unit of analysis was the specific feature within a safety activity
that participants described in detail (e.g., a form field, an approval step,
a meeting segment, a system requirement, where and when an activity
occurred, and what happened to its outputs). These features were
grouped into types based on the main way waste was produced and the
boundary cues that marked it. The types were then organized into forms
using a simple rule: features were classified as conditional clutter when
the waste could plausibly be reduced through changes in implementa-
tion (e.g., simplification, redesign, better timing, better targeting,
improved access, or better handling of outputs), and as pure clutter
when the waste persisted because the feature was incorrect or obsolete
in the contexts examined. Disconfirming cases were actively sought
throughout, including cases where a feature that looked repetitive or
overdone nonetheless supported a meaningful discussion, decision, or
action. Where such cases were identified, definitions and boundary cues

61

Journal of Safety Research 98 (2026) 55-68

were refined to ensure the types captured the waste mechanism rather
than the activity category.

Coding and type development were carried out by two researchers.
One researcher led the analysis, and the second researcher refined the
coding and type definitions through iterative review with the research
team. Disagreements on type assignment and boundary cases were dis-
cussed with the research team until consensus was reached. Lean con-
cepts were used only after the initial themes were established, during the
category-building and naming stage, to strengthen conceptual clarity
and tighten category boundaries. Lean was not used to predetermine
codes. Instead, it was used to support refinement by ensuring definitions
captured how waste was produced within safety effort and that the
classification could plausibly support practical decluttering.

4.4.2. Rapid ethnography analysis

Rapid ethnography field notes were analyzed using the same the-
matic logic. First, the notes were read in full and then re-read with
attention to observed safety activities, how they were performed in
context, and the cues that indicated low value or waste in the activity.
Second, the data were coded inductively, with codes capturing both the
activity itself and the contextual conditions that shaped how it was
performed. Specifically, the notes were coded to capture how clutter was
described in the field, the attributes used to describe clutter, and the cues
or signals that workers and supervisors used when judging an activity as
clutter. Third, the codes were grouped into relevant sub-themes and
themes.

Rapid ethnography analysis was also carried out continuously
alongside data collection, as visits progressed from site to site. This was
done for two main reasons. First, it supported reflexivity by encouraging
the ethnographer to record early interpretations, question assumptions,
and note alternative explanations while observations were still fresh
(Vindrola Padros, 2021). Second, it supported data quality by allowing
field notes to be refined during natural breaks and expanded immedi-
ately after each site visit, which reduced reliance on later recall and
helped preserve detail and context.

As part of this ongoing analysis, rapid ethnography findings were
also compared against focus group themes to examine whether the same
clutter attributes and types appeared in field settings, to identify types
that were visible on site but less salient in discussion settings, and to
refine definitions so that they remained grounded in work as done. This
is discussed in the following section.

4.4.3. Data triangulation between methods

Triangulation refers to the use of multiple methods or data sources to
develop a comprehensive understanding of a phenomenon (Patton,
1999). While there are several reasons for applying triangulation in
research, this approach is particularly valuable when exploring concepts
that are newly theorized or have received limited attention in a specific
research area, as triangulation enhances the reliability and validity of
the work. Given that clutter is an under-explored topic, triangulation
was used to strengthen reliability and validity.

In this study, the primary approach was methodological triangula-
tion (Thurmond, 2001), combining expert focus groups with rapid
ethnography. Specifically, the focus groups supported collective sense-
making and definition building, including how clutter is conceptualized,
what attributes signal clutter, and how different types can be distin-
guished. Rapid ethnography supported contextual checking in day-to-
day work, which allowed the same ideas to be examined against
observed routines, interactions, and in-the-moment explanations on
active jobsites. The triangulation was applied through structured com-
parison rather than merging datasets prematurely. Each dataset was
analyzed first on its own, and then key themes, attributes, and candidate
clutter families and types were compared across datasets. Safety clutter
was understood in the same basic way across both datasets, and the
overall taxonomy structure remained stable. Disconfirming cases were
actively sought during cross-method comparison. Focus groups provided
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the foundation for how safety clutter was defined and organized through
detailed discussion and shared examples, while rapid ethnography
refined the cues, definitions, and boundaries by grounding them in real-
time discussion of work as done.

4.4.4. Research reliability and validity

In this study, specific quality checks were built into the study,
including consistency in how data were produced and recorded, itera-
tive checking of interpretations during analysis, attention to whether the
concepts and categories truly reflected what participants meant, and
sampling strategies that supported variation and saturation. Table 3
summarizes how these checks were addressed across the focus groups
and rapid ethnography, alongside the use of triangulation to strengthen
the overall interpretation.

5. Findings and discussion
5.1. Conceptualization of safety clutter

In this study, the findings show that safety clutter is understood in a
way that goes beyond the idea of a simple buildup of safety activities.
Safety clutter is not treated as “too much safety” in general, and it is not
assumed that the presence of forms, meetings, or procedures automati-
cally makes safety effort cluttered. Instead, the findings point to a
consistent core meaning. Safety clutter is waste within a safety effort that,
as implemented, consumes attention, effort, and resources without improving
the safety of work.

This starting point shaped how clutter is described in practical terms.
Clutter is judged by looking at what safety effort requires from people
and what it returns to operational safety. When safety effort draws time
and attention but does not improve the safety of work, it is experienced
as clutter. As one electrician put it, “I do a lot of paper rather than focusing

Table 3
Validity and reliability.
Rigor and Strategies
validation
Reliability The focus groups used a consistent structure and the same

follow up prompts to capture what the activity is, why it is
done, and how it is done. Focus groups were audio recorded and
supported with facilitator notes. Rapid ethnography relied on
detailed field notes that were refined during breaks and
expanded the same day to reduce later recall errors. This
ensured data consistency across visits.

The generated themes and sub-themes were reported back to
the focus group team for refinement through multiple iterative
rounds. In addition, group risks or bias were actively managed,
as discussed in section 4.1.3. In rapid ethnography, reflexive
notes were kept alongside field notes to separate observation
from interpretation and to record alternative explanations for
later checking.

In focus groups, participants first described real safety activities
from practice, then answered the same follow up prompts about
the purpose, how it is carried out, what it requires from users,
and what cues signal clutter. This produced comparable
descriptions that supported definition building and
classification. Rapid ethnography then checked whether the
same cues and attributes appeared in work as done, not only in
discussion.

Sampling aimed to capture variation. Focus group participants
represented multiple construction sectors and roles. Rapid
ethnography covered 11 active sites and 26 participants across
different contexts, and data collection continued until the
descriptions of clutter became repetitive and no substantively
new attributes or types were emerging.

Focus group data and rapid ethnography notes were analyzed
separately first, then compared. Themes, attributes, and
candidate clutter families and types were checked across both
datasets. This follows established descriptions of triangulation
as using multiple methods or sources to strengthen
understanding.

Internal validity

Construct validity

External validity

Triangulation
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on my actual work... Personally for me, I do not believe any of these help us
be safe.” Another field leader described the same trade-off in operational
terms: “I waste a lot of time, and it does not let me be onsite.” A foreman
made the same judgment by describing how safety work can persist
without a safety return: “Many of these activities... [are] a check in the box
process.” Across roles, this logic was consistent. Clutter was described as
a drain on the very attention and presence that practitioners repeatedly
associated with meaningful protection, such as being in the field,
observing work as it occurs, and engaging directly with workers about
hazards and controls.

The study revealed five principles that help frame how safety clutter
is conceptualized in construction.

First, safety clutter is an adjective, not a noun. Clutter is not the safety
activity itself, but a description of how the activity is carried out. A pre-
job safety brief, for example, is not clutter by definition. However,
clutter can exist in how the brief is designed, delivered, documented, or
repeated. This principle matters because it avoids the assumption that
certain safety practices should be removed as a whole. Instead, it focuses
attention on the aspects of implementation that create burden without
safety benefit. This distinction was visible in how practitioners described
paperwork and routines. A lead welder explained that the issue was not
the existence of safety activities, but how they were executed: “It is not
that I am saying they are useless, but it can be done in an efficient way.”
Similarly, a safety coordinator emphasized that even important prac-
tices can become cluttered through poor implementation: “I know in-
spections are important, but this way I do not think so.”

Second, what seems like clutter in one organization may deliver value in
another. The findings show that clutter is not fixed or universal. The
same activity may be experienced as clutter in one setting and as useful
in another. The difference lies in how the activity is implemented. Ac-
tivities such as orientations, pre-job briefs, inspections, and permits
were consistently described as legitimate in intent, yet often experienced
as clutter when they were repetitive, overcomplicated, or disconnected
from actual work. This variability was illustrated by how participants
described repeated safety discussions. One supervisor noted that the
same crew was exposed to identical hazard information multiple times
for the same task: “Many repeated things... the same crew listening to heat
hazard and its mitigation in three different meetings, for the same task, and
on the same day.” In these cases, the activity itself was not questioned,
but its implementation reduced its value.

Third, today'’s clutter was often yesterday’s safety solution. The findings
show that clutter is not usually created in bad faith. Many requirements
begin as reasonable responses to real problems. Over time, however,
these responses can remain in place even when conditions change and
the original purpose becomes less clear. This was visible in descriptions
of legacy training and activities that persisted despite weak relevance to
current work. One safety coordinator described this drift as a mismatch
between formal systems and operational reality: “There is a gap between
the book and the actual work.” The same participant emphasized that
these documents often remain untouched for long periods: “We have not
touched this for quite a while,” even though they continue to be distrib-
uted and formally maintained.

Fourth, safety clutter is easy to add and difficult to remove. The findings
show an imbalance in how safety systems evolve. New steps, documents,
checks, and approvals can be introduced quickly, especially after in-
cidents or external pressure. By contrast, there are few routine oppor-
tunities to review what already exists and decide what can be stopped.
One superintendent described this dynamic directly: “They just add stuff
without actually seeing if it works or not, or do we actually need it. ” A related
concern was that requirements were introduced without meaningful
follow-up in the field: “They talk the talk but not walk the walk!” These
accounts help explain why clutter accumulates through layering, with
limited mechanisms for repair or removal.

Fifth, the legacy of a serious injury or fatality can itself become clutter
when corrective actions yield blanket safety requirements. The findings
show that serious events often trigger broad responses that extend well
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beyond the original context. In these cases, new requirements can be
applied widely, even when the same risk is not present. This can create
safety effort spread across many tasks and roles, consuming time and
attention while contributing little to the safety of work in most situa-
tions. A field leader described this pattern briefly: “When an accident
happens... they make other stuff. They do not stop to think there are already
loads of procedure and to think why it did not work.” Another participant
described how this dynamic plays out through repeated retraining: “If
any accident happens, they want everyone to retake training that they have
already taken. It does not help.”

Overall, these principles show that safety clutter is not a general
complaint about bureaucracy. It is a practice-based judgment about
waste within safety effort. It is recognized when time and attention are
absorbed by safety work that does not strengthen control of risk, and
when that absorption reduces capacity for the safety work that practi-
tioners associated with real protection, especially time in the field and
attention to critical hazards.

5.2. Taxonomy of safety clutter

Fig. 1 shows the classification developed in this study to organize and
describe safety clutter. The classification separates clutter into two
forms, conditional clutter and pure clutter, and then organizes each form
into families and types. Conditional clutter includes excessive, irrele-
vant, and inaccessible families, while pure clutter includes an invalid
family with incorrect and obsolete types. The findings show that once
safety clutter is understood as waste within a safety effort, the next step
is to describe that waste in a consistent and usable way. The data did not
support treating clutter as a single, uniform phenomenon. Instead,
clutter appeared in different forms and for different reasons, and those
differences mattered because they point to different responses. Sections
5.2.1 and 5.2.2 describe these forms, families, and types in detail and
illustrate the cues used to recognize them in practice.

A critical point in this study is that the classification is attribute-
based and was applied at the level of features within safety activities,
rather than outcomes or intentions. Conditional clutter, pure clutter, and
each family and type are not intended to label an entire activity as
clutter. They describe specific features of an activity that create waste as
implemented in practice. As a result, the same safety activity can be
cluttered in more than one way at the same time, and it can also contain
features that are not clutter at all. A near-miss reporting system, for
example, may be valuable overall while still containing repetitive, dead-
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end, or noisy features depending on how it is implemented.

This attribute-based approach also reflects a practical limitation in
safety management. Clutter removal is often described as requiring an
evidence-based approach, yet most safety practices have not been
rigorously evaluated for effectiveness (Rae et al., 2018, 2010). As a
result, it is often difficult to defend a clear boundary between clutter and
not clutter. Many activities sit in a grey area. They may offer a safety
benefit under some circumstances, but are frequently applied in ways or
contexts where that benefit is not realized. For that reason, this study did
not assess whether activities are inherently valuable. Instead, the tax-
onomy evaluates whether specific features such as design, timing, tar-
geting, placement, access, and output flow create waste. Assessment of
the return on investment of an activity is better approached once
wasteful features have been removed, so that value is judged on the most
efficient version of the activity.

This also means that classification is context dependent. The same
activity, or the same feature of an activity, may be experienced as clutter
in one organization or project and not in another. Different stakeholders
may also experience different forms of waste from the same element,
depending on whether the burden sits with those completing it,
reviewing it, or acting on its outputs. For this reason, classification
should begin by defining the specific context under review, including
who uses the element, where and when it runs, and the main constraints
shaping its use. Finally, the distinction between conditional and pure
clutter was guided by whether the waste could reasonably be corrected.
Conditional clutter captured waste that could plausibly be reduced
through changes in implementation. Pure clutter captured features that
remained wasteful regardless of how they were delivered, because the
underlying basis of the safety effort was not valid or no longer fit the
work.

5.2.1. Conditional clutter

Conditional clutter includes flaws in design, execution, timing, tar-
geting, access, or output that render an otherwise useful activity unat-
tractive or impractical. When those features are corrected, the same
activity may shift from clutter to a state that adds greater value. Con-
ditional clutter has three families: Excessive, Irrelevant, and Inacces-
sible. These families are defined and discussed in the following sections.

5.2.1.1. Excessive. Excessive clutter is defined as going beyond what is
necessary to be effective. Excessive clutter includes features that make
an activity overcomplicated, overdone, or repetitive, where additional
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Fig. 1. Safety clutter classification.
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steps, occurrences, or outputs add little or no safety value. Within this
family, three types capture the main ways excess shows up in practice:
overcomplicated, overdone, and repetitive. Table 4 provides the defi-
nition, examples, and cues for each type; cues serve as practical
boundary markers for classification, and quotes are exemplars from the
dataset rather than prevalence claims.

5.2.1.2. TIrrelevant. Irrelevant clutter arises when the context, delivery,
use, or flow makes a safety activity meaningless or disconnected from its
purpose. This occurs when the wrong people are involved, the activity
happens at the wrong time or place, or it produces information no one
uses. Within this family, three types capture how misfit shows up in
practice: misguided, misplaced, and dead-end. Table 5 provides the
definition, examples, and cues for each type; cues serve as practical
boundary markers for classification, and quotes are exemplars from the
dataset rather than prevalence claims.

5.2.1.3. Inaccessible. Inaccessible clutter occurs when a safety activity
has relevant information that is unreachable, in a noisy environment, or
is buried in complex systems. Waste arises in the effort required to reach
and use the information, rather than in the intent of the activity. Within
this family, three types capture how access breaks down in practice:
unreachable, noisy, and buried. Table 6 provides the definition, exam-
ples, and cues for each type; cues serve as practical boundary markers
for classification, and quotes are exemplars from the dataset rather than
prevalence claims.

5.2.2. Pure clutter

Pure clutter refers to safety effort that participants consistently
judged as noncontributory to the safety of work across the contexts
observed in this study, regardless of how it was delivered or executed. In
other words, the waste is not produced by poor implementation that can

Table 4
Excessive clutter types.

Type Definition Example Boundary cues
Overcomplicated ~ Unnecessarily “Our online JHA Activity that
difficult to takes 45 min to contains complex
understand, follow, complete. It is attributes such as
or carry out. because the complicated
system is wording or
confusing and has  jargon, difficult
too many steps, flow, or
many of them that  numerous
even do not apply  branching steps
the work we do.” that waste time.
Overdone Carried out or “A single work Excessive in
produced in excess,  permit requires volume or
where each four signatures frequency:
additional from different details, steps, or
occurrence departments even  outputs that are
provides little orno  when only one wasteful and add
benefit. has relevant no value.
oversight.”/
“every morning...
I have to do the
FLHA, Drop
Object Sheet, Fall
protection plan
and the harness
sheet... I spend
more than 1.5 h.”
Repetitive Done more than “We do three Performed or

once unnecessarily,
by itself or through

meetings before
starting the job.

produced more
than once, with

another action, The first meeting the second
after full value has started at 6:25, iteration entirely
already been and here we go; redundant.

delivered.

we start the actual
job at 9:25.”
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Table 5
Irrelevant clutter types.

Type Definition Example Boundary cues

Misguided  Situations where “No matter what the Led by, or
safety informationor  outcome of the delivered to,
tasks are assigned to ~ meetingisIamnotthe  people outside the
the wrong people or person that should be intended scope.
delivered by the taking decision or
wrong people. communicate

anything from this
meeting.”/“I do a lot
of trainings that do
not relate to me... I
am a welder why
should I be trained on
issues that do not
relate to my work at
all.”

Misplaced  Being carried out at “Ithappens at 03:00... ~ Wrong time:
the wrong time or in  But for me it is in the Performed at an
the wrong place, middle of the heat unsuitable time.
where timing or when I need to be Wrong place:
location weakens the  onsite and check on Delivered in an
connection between the guys.”/“a pre-job unsuitable
the activity and meeting is completed location.
when or where it in the trailer, away
could influence from the work area,
work. long before the work

begins.”
Dead-end Cases where “This safety Rarely or never

used, read, or
referenced in any
way.

production effort has
no consumer, or the
results are not read,
discussed, or used to
inform action.

observation thing is
out of control. I get a
dozen near-miss
reports every week. It
is too much to even
read... I think it only
happens because
management keeps
pushing for more.
They just want the
numbers, so people
keep submitting, and
it goes nowhere.”

be fixed, but because the underlying basis of safety effort is perceived as
invalid or no longer fitting the work. Pure clutter has one family, Invalid,
with two types: Incorrect and Obsolete. The types below distinguish
whether the problem is that the effort is built on a false assumption
(incorrect) or that it persists after its context has moved on (obsolete).

5.2.2.1. Invalid. Invalid clutter refers to safety effort that is incorrect or
obsolete because it lacks foundation in fact, logic, or law. It appears
when practice is treated as meaningful even though its assumption does
not hold, or when a practice remains in place even though it no longer
fits the work, risks, or system. Table 7 provides the definition, examples,
and cues for each type; cues serve as practical boundary markers for
classification, and quotes are exemplars from the dataset rather than
prevalence claims.

The taxonomy developed in this study is intended as a practical
classification tool. It provides a structured way to identify clutter at the
level of features within safety effort, distinguishing between conditional
and pure clutter and organizing these into families and types. The
practical implications of this classification are elaborated further in the
conclusion. Before turning to those implications, however, it is impor-
tant to clarify the boundaries of the study.

6. Limitations
This study investigated the conceptualization and taxonomy of safety

clutter using focus groups and rapid ethnography. The study design
included detailed field notes that were refined during site engagement,
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Table 6

Inaccessible clutter types.

Type Definition Example Boundary cues

Unreachable  Situations where “A safety There is a stubborn
obstacles make an observation system barrier such as
activity or its value  sits behind technological,
extremely difficult application procedural, or
to access. permissions where situational that

weak internet makes an element
connectivity causes difficult to deliver or
links to fail and access.

limits access on

site.”

Noisy Situations where “A pre-job form Safety content mixed
useful information contains dozens of with other items. Or,
is crowded by too low-value fieldsand  critical safety
much irrelevant checkboxes that element flooded
information, drown out attention ~ with non-critical
making it harder to  to serious risks or ones.
notice, prioritize, meaningful inputs.”
or act upon what is
important.

Buried Cases where output ~ “Once we upload The item lives in the
is hidden deep this to the system, system, but nothing
within a complex we do not look at points to it and
or poorly organized  it.”/“from June last  retrieving it is
system, making it year”/“lessons painfully slow.
difficult to find or learned are stored
use. as quarterly PDF

compilations
without bookmarks
or tags, where
searches return
hundreds of hits
and users often
abandon the task.”
Table 7

Invalid clutter types.

Type Definition Example Boundary cues
Incorrect  Being based on Using TRIRasaproxy  No recognized
incorrect for SIF risk or as a evidence or standard
assumptions that comparative project/  backs the activity.
have been disproven company Built on assumptions
with evidence. performance signal now known to be
rests on assumptions false.
that are not
supported.
Obsolete  Legacy practices that ~ “We still get the same  Retired or replaced

persist out of habit
even after the
context, technology,
or methods have
moved on.

onboarding training,
but the job does not
even deal with that
anymore. It is old
content, but it stays
because it has always
been there.”/“We
have this safety
policy that is generic
and outdated. It is
still there, but it does
not match what we
actually do now.”

items retained in the
system.

iterative refinement during analysis, and triangulation between
methods. These steps strengthen credibility, but they do not remove all
limitations.

First, the study is grounded in construction industry contexts. The
taxonomy is not presented as a universal explanation for how safety
systems evolve, and it is not used here to generalize causes of clutter
across settings. Instead, the contribution is intentionally attribute-based.
It describes observable features of waste within safety effort that can
plausibly appear in many environments, even when the reasons those
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features arise differ across projects, firms, or regulatory contexts. In
other words, the attributes of clutter may transfer more readily than the
causes that produce them, and this distinction should be kept in mind
when applying the taxonomy outside the study context.

Second, sampling was purposive rather than representative. Sites
and participants were selected to capture variation and to support
conceptualization and classification, not to estimate prevalence. As a
result, the study does not support claims about how common specific
clutter forms or types are across the wider industry.

Third, the analysis required thematic interpretation. The iterative
coding process, team refinement, and cross-method comparison reduced
individual bias and strengthened coherence, but classification still in-
volves judgment. In some cases, a single feature may plausibly fit more
than one type depending on how it is implemented and who experiences
the burden. For this reason, the taxonomy should be treated as a
structured diagnostic lens rather than a final, exhaustive map of all
possible clutter in construction.

Fourth, rapid ethnography is time-limited at each site. This can
reduce exposure to infrequent activities that occur outside the observed
periods. In this study, however, the risk of this limitation affecting the
main findings is likely low because the primary aim was not to
enumerate every safety activity on site. The aim was to identify stable
attributes and cues of clutter that recur across settings. The ethnography
used full-shift shadowing across multiple sites, analysis was carried out
alongside data collection, and site engagement continued until obser-
vations became repetitive and no substantively new clutter attributes or
types were identified. Even so, rare or highly context-specific examples
of clutter may still exist outside the dataset.

Lastly, the taxonomy developed in this study is grounded in practi-
tioner experience and interpretation, meaning that whether a safety
effort is viewed as adding value or functioning as clutter may vary across
roles, organizations, and operational contexts. The study therefore does
not claim to objectively measure whether a safety activity improves
safety outcomes. Instead, it identifies how participants recognize and
describe low-value safety effort in practice, including the cues and at-
tributes used to distinguish clutter from safety work perceived as useful.
Future work should examine how different stakeholders define and
negotiate safety value in practice, particularly in situations where one
group experiences a safety effort as burdensome, while another views it
as protective or necessary.

7. Conclusion

Safety clutter is a simple idea on the surface, but the findings of this
study show that it is a complex phenomenon in practice. It is not just
“too much safety,” and it is not automatically created by paperwork,
meetings, or procedures. Clutter is better understood as waste within a
safety effort that, as implemented, consumes attention, effort, and re-
sources without improving the safety of work. This matters because it
changes the question from “Do we need this safety activity?” to “Which
parts of this safety effort are adding safety value, and which parts are
only adding load?”.

This study provides a clear starting point for answering that question.
The main contribution is not a list of bad safety practices. It is a way to
see clutter in a disciplined and fair way, without dismissing safety effort
as a whole. The findings show that clutter is an attribute, not an activity
category. The same safety effort can be valuable in one setting and
cluttered in another because the difference lies in how it is designed,
delivered, accessed, and used. This view helps avoid a common failure in
decluttering efforts, where organizations either keep everything because
“it is safety,” or cut too much because “it is bureaucracy.” An attribute-
based approach supports a more careful path. It makes it possible to
remove wasteful features while protecting the parts of safety work that
genuinely improve the safety of work.

The taxonomy in this study was developed for that purpose. It sep-
arates clutter into two forms, conditional clutter and pure clutter, and
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organizes those forms into families and types that describe what the
waste looks like in practice. Just as importantly, the classification is also
attribute-based. It is meant to label features within safety effort, not to
label entire activities as clutter. That distinction is what makes the
taxonomy usable. It reflects how safety effort actually works on projects,
where a single activity can contain both high-value features and
wasteful features at the same time.

The findings also carry a clear message about why clutter persists.
Safety effort is easy to add and difficult to remove. Requirements layer
over time, often because they once addressed a real need and were never
revisited. In that sense, today’s clutter was often yesterday’s safety so-
lution. The study also shows how serious events can leave a long
shadow. The legacy of a serious injury or fatality can itself become
clutter when corrective actions turn into blanket requirements that
spread widely and remain in place. These patterns help explain why
clutter is not only an annoyance. It is a structural drain on safety ca-
pacity because effort is continuously added while little is removed.

This is consequential for SIF prevention because SIF research
repeatedly points to the need for work planning and controls that are
present, clear, and reliable for high-risk activities (Bayona et al., 2024;
Selleck et al., 2022, 2023; Busch et al., 2021). This study does not test
SIF outcomes and does not claim that decluttering will directly reduce
SIFs. The implication is instead about capacity. When safety effort be-
comes cluttered, attention and time are absorbed by safety work that
does not improve the safety of work, and that reduces capacity for the
safety work that needs to be done well around high-risk activities. The
taxonomy provides a practical way to identify where safety effort is
adding load without strengthening control of risk, and to redesign or
remove those wasteful features so that attention can be redirected to-
ward the safety effort that supports planning, control definition, and
control checking in practice.

What needs to happen next is larger than simply “declutter.” The
next stage of research and practice should treat safety clutter as a multi-
level problem that can be examined through at least three lenses. At the
macro level, clutter can be studied as an industry-wide phenomenon
shaped by how safety expectations move across owners, contractors,
regulators, and supply chains. At the meso level, clutter can be studied as
an organizational phenomenon shaped by internal governance, audit
routines, risk tolerance, and how safety work is managed and reviewed
over time. This study contributes at the micro level. It shows how clutter
is experienced inside the safety elements themselves, and how it appears
as features of implementation that consume resources without
improving the safety of work. These levels are not competing explana-
tions; they are different vantage points on the same problem. Studying
them together will help reveal not only what clutter looks like, but why
it emerges and why it keeps returning.

This matters because the long-term goal should not only be to
remove existing clutter, but to prevent clutter from being created in the
first place. To do that, future work should build on this study’s definition
and taxonomy in three directions. First, the taxonomy should be tested
and refined across different contexts to examine which attributes remain
stable and which need adjustment, and to clarify the boundaries in
borderline cases. Second, research should map how macro and meso
conditions create micro-level clutter features, so that the causes of
clutter can be understood at the level where they originate, not only at
the level where they are felt. Third, and most importantly for practice,
future work should develop diagnostic tools that make the taxonomy
usable at scale. This includes tools that help users break safety effort into
features, identify clutter using clear cues and boundary markers, and
decide whether a feature is conditional and can be repaired or pure and
should be removed. Without diagnostic tools, the concept of clutter risks
staying theoretical. With diagnostic tools, it becomes actionable.

A related challenge is that decluttering depends on judgment about
safety value. In borderline cases, whether something is truly redundant
can vary by stakeholder, because the people who pay for, perform, audit,
and benefit from safety work do not always share the same criteria for
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value. Future research should examine how these value judgments are
negotiated in practice and how decisions to retain, modify, or remove
safety work are made across roles and organizational levels.

The broader impact of this study is that it offers a shared language for
a problem that many people recognize but struggle to name. It gives
construction a way to talk about safety work with precision, to separate
value from waste, and to improve safety effort without weakening safety
intent. If the field wants safety systems that are trusted, usable, and
connected to the safety of work, then safety clutter cannot remain a
vague complaint. It must become a visible, describable, and manageable
part of how safety is designed and maintained. This study is a starting
point. The next step is to turn the definition and taxonomy into methods
that help teams see clutter early, challenge it safely, and keep safety
effort focused on what truly improves the safety of work.

Safety clutter also matters because SIF prevention depends on sharp
attention to the safety effort that truly improves the safety of work.
Decluttering is therefore not a side mission or an efficiency exercise. It is
a practical way to protect capacity for the safety work that needs to be
done well, so that SIF prevention is supported rather than diluted by
waste.
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