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Article
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Abstract

A lack of safety awareness in industrial companies can cause substantial harm to people
and the environment. This study explores how fading of safety awareness influences
safety-related decisions in (petro)chemical companies. Drawing on ethical fading theory,
the research aims to better understand the mechanism that causes safety to decline and
to identify ways to prevent this process and reduce safety incidents. Semi-structured
interviews were conducted within the (petro)chemical industry to explore this phenomenon.
The findings suggest that self-interest plays a more significant role in safety incidents than
previously assumed and manifests in multiple forms that contribute to the fading of
safety awareness. Moreover, self-interest was seldom identified as a formal root cause
of incidents, likely because the fading process occurs largely at a subconscious level, as
described in ethical fading theory. Finally, the study found that neutralization techniques
were frequently used to justify unsafe behavior, both ex ante and ex post. These insights
extend existing theory by linking ethical fading to safety management and highlight the
need for interventions that address subconscious drivers of unsafe decision-making.

Keywords: safety awareness; ethical fading; industry; safety management; neutralization;
sustainability

1. Introduction
Safety is essential for the (petro)chemical industry. Incorrect handling of hazardous

substances, industrial processes, or installations can cause substantial harm to people
and the environment, with lasting effects on sustainability [1,2]. Although safety in the
(petro)chemical sector is relatively high compared to other industries [3,4], the ambition
remains to improve further.

Past research mainly explains environmental disasters such as Deepwater Horizon
through technical failures or unsafe choices by morally disengaged people that were
consciously motivated by financial motives [5,6]. This study, however, builds on ethical
fading theory, to examine another mechanism that may lead to unsafe decisions and
ultimately, environmental disasters.

It is known from research that employees sometimes take shortcuts that can cause
unsafe situations [7–9]. Some shortcuts may be related to mechanisms referred to as ethical
fading. Although research has been conducted on the ethical fading mechanism [10,11],
the specific threat that this mechanism may pose to safety awareness in industry remains
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understudied. This threat is problematic as the fading of safety awareness may impact the
safety of people and the environment [12].

Safety awareness refers to an individual’s own awareness of safety issues [12].
Wang et al. (pp. 2–3) emphasize that safety awareness works on a cognitive and behavioral
level: “Cognitively, safety awareness means being mentally aware of safety in one’s work
and recognizing what behaviours foster operational safety. Behaviourally, safety awareness
encourages the behaviour that fosters operational safety. Therefore, safety behaviour is the
employee’s immediate emotional response to awareness.” [13]. Safety awareness involves
recognizing and comprehending potential dangers, adopting a proactive mindset to prevent
accidents or incidents, and being knowledgeable about safety protocols and procedures.

Safety awareness, just like environmental and quality awareness, relates to the aware-
ness of a value, safety. As safety can be perceived as an ethical value, safety awareness can
be considered to be a part of ethical awareness. Hence, safety awareness fading can be seen
as a part of ethical fading. Knowledge needs to be developed about the phenomenon of
ethical fading or fading of safety awareness in order to understand whether this problem
is substantial, and if so, how possible causes can be overcome, what role fading of safety
awareness plays in, and how the unwanted or negative consequences of fading of safety
awareness can be limited. The aim of this research is, therefore, to find out what role the
fading of safety awareness plays in safety-related decisions in (petro)chemical companies.

Ethical Fading Theory

Business ethics research has shown that decision frames may be modified under the
influence of self-interest [10]. Building on Becker, we define self-interest as the pursuit of
one’s own goals, welfare, or advantage [14]. This process, referred to as ethical fading, leads
to the removal of ethical considerations in decision-making. The theory of ethical fading
can be helpful in explaining why unethical decisions are made, such as decisions relevant
to safety. An obvious risk when making decisions is that practical considerations that are
important for safety can fade under the influence of various forms of self-interest, such as
financial gain, or other practical considerations, such as fulfilling a task faster. Tenbrunsel
and Messick define ethical fading as the “process by which the moral colors of an ethical
decision fade to bleached hues that are void of moral implications” (p. 224). Decision
frames can change so that, for instance, economic considerations become dominant [15].
Tenbrunsel and Messick posit that ethical fading is usually triggered by self-interest, leading
to self-deceit [10]. This self-deceit then leads to a change in decision frame and possibly
to unethical decisions. Examples of incidents in the (petro)chemical industry in which
ethical fading may have played a significant role include the fire at Chemiepack Moerdijk
in 2011 [16], the explosion at the Texas City Oil Refinery in 2005 [17], and the Deepwater
Horizon disaster in 2010 [18,19]. In all these incidents, forms of self-interest were somehow
on the agenda of the operators and managers involved. In this article, it is explored whether
this ethical fading mechanism may be a cause for decisions leading to unsafe situations.

Related theoretical concepts such as bounded ethicality [20,21] and normalization of
deviance [22,23] may be mentioned for those readers interested in the topic to be explored.
Bounded ethicality refers to the psychological and organizational factors that constrain
individuals’ ability to act ethically, even when they want to do so. Normalization of
deviance refers to the process by which a group or organization gradually comes to accept
unsafe, unethical, or otherwise deviant behavior as normal, due to its repeated occurrence
without immediate negative consequences.

Ethical fading causes decisions not to be made in the interest of the organization but
in the self-interest of the individual [10]. Furthermore, these authors argue that ethical
fading in part takes place at an unconscious level and is, therefore, difficult to identify and
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influence. In line with this notion, Moore and Loewenstein argue that in many instances,
ethical and professional responsibilities operate via controlled processes, whereas self-
interest tends to operate via automated processes [11]. The latter is, therefore, naturally
advantaged over ethical and professional responsibilities. Moore and Loewenstein (p. 189)
put it this way: “The automatic nature of self-interest gives it a primal power to influence
judgment and make it difficult for people to understand its influence on their judgment,
let alone eradicate its influence.” [11]. This notion also clarifies why codes of ethics and
training are not sufficient because they do not address the fact that ethical considerations
compete with frames that are based on self-interest. The latter can be strong due to their
automatic nature.

Identifying this ethical fading mechanism is problematized by the notion that this
mechanism triggered by self-interest takes place at the unconscious level of the person
involved [24]. The person in question is convinced that they are doing the right thing while
nevertheless making a decision that may lead to unsafe situations and incidents.

Conditions that enable ethical fading—so-called enablers—include the use of eu-
phemisms, such as justifying safety risks, by using terms, such as “it has to remain work-
able”, expressions of complacency, such as “this has been going well for 30 years”, and a
slippery slope of gradually sliding towards more convenience or laziness with regard to
safety aspects [24].

The mechanism described by ethical fading theory mainly concerns what precedes
a decision leading to an unsafe situation. It is also interesting to explore what happens
after such a decision has been made, and, in particular, when a (near) incident occurs as
a result. When the decision is analysed in retrospect, there is a tendency to neutralize
the behaviour in order to maintain the belief that the action was safe despite the actual
events. Neutralizations are justifications for deviant behaviour [25]. During neutralization,
the cause is placed as far away from the person as possible using the following order:
questioning the facts, questioning the norm, identifying circumstances as the cause, and
pointing to one’s own inability as the cause. Remarkably, people mostly disapprove of
neutralizations, while, in practice, the majority uses them [26]. Neutralizations in which
aspects other than safety, such as financial aspects, are first considered and often lead to a
process of sliding to a level where safety has been rationalized away.

2. Method
2.1. Research Design

The study adopts an exploratory and qualitative approach by means of semi-structured
interviews (see Appendix A). Qualitative research allows for the interpretation, description,
and explanation of perspectives, behaviours, and experiences of participants [27], high-
lighting details that might otherwise remain unnoticed. This provides flexibility to view
issues from various perspectives, which is essential for exploratory research to facilitate
the sharing of experiences and insights into the role of ethical fading in safety and factors
influencing ethical fading. Consequently, this approach can provide insights into the extent
to which ethical fading plays a role in individual and organizational safety decisions in
(petro)chemical companies in the Netherlands.

The research approach we have chosen is abductive. It makes use of explanatory
considerations in order to assess the value of research hypotheses and theories [28]. The
notion that the ethical fading mechanism may play a role was deduced from existing
literature. Next, we searched for likely explanations of this fading mechanism derived
from interview data seeking patterns and themes that might both supplement existing
theories, and demonstrate how this applies to safety. Unlike focusing on norms and
obligations (normative ethics), this study endeavours to understand behaviour from reality
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(behavioural ethics), as recommended by Gino & Bazerman [24], to augment existing ethical
fading literature.

Semi-structured interviews were chosen for their capacity to enable thorough data
analysis, deep research, observation of non-verbal signals, rich information, and nuanced
understanding [29]. They provide both structure and flexibility, fostering personal contact,
trust-building, and discussion of sensitive topics [27].

2.2. Data Collection

With the financial and operational support of Safety Delta Nederland (SDN),
five (petro)chemical companies located in the Netherlands participated in this research.
Prior to the interviews, the 21 respondents of participating companies were briefed that
the interviews would be recorded and transcribed and that the transcripts would be
anonymised. The interviews were conducted in the Dutch language by one of the au-
thors. In two companies and for practical reasons of scheduling the meetings, participants
were interviewed together. Interviewees, their positions, and interview dates are given
in Appendix A. During the interviews, relevant parts of the safety management systems
were presented, explained and made available for reading. When noticing that intervie-
wees found it hard to reflect on their own mistakes, we invited them to also reflect on the
mistakes of others. This avoids bias and prevents interviews from giving socially desired
answers during the interviews.

2.3. Sampling

The interviewees were selected from the (petro)chemical companies that had agreed
to participate in the project. A purposeful sampling method was employed, targeting a
specific research population based on the problem statement, following criteria for selecting
respondents who could provide the most relevant and in-depth insights into the research
theme, as suggested by Mortelmans [30]. This method ensured the representativeness
of the respondents. A combination of criterion and dimension sampling was used to
guarantee diversity and depth in the collected data. Adhering to fixed selection criteria
ensured a realistic and rigorous sampling strategy, confirmed by Suri [31]. The sample
included employees that make decisions related to safety on a daily basis from each of
the five participating (petro)chemical companies, comprising safety experts, operators,
supervisors, and managers, totalling 21 interviews across five companies, conducted
between 6 January and 27 February 2023.

2.4. Data Analysis

All interview recordings were transcribed verbatim, anonymized, and imported into
Atlas.ti 22.0.6 for systematic analysis. A thematic analysis was conducted following the
six-phase framework of Braun and Clarke [32], which is widely applied for its flexibility in
identifying, analyzing, and reporting patterns within qualitative data.

The analysis began with familiarization through repeated reading of transcripts, fol-
lowed by the creation of first-order codes to label meaningful statements and observations
related to safety awareness, decision-making, and contextual influences. These codes
were then refined and grouped into second-order categories to capture broader conceptual
relationships across participants.

Building on these categories, themes were developed to represent recurrent mecha-
nisms and patterns within the data. Throughout this process, themes were continuously
reviewed, merged, or removed as analytical insight deepened. Thematic definitions and
supporting quotations were consolidated in overview tables.

To ensure analytic rigour, two researchers coded a subset of transcripts independently
to assess coding consistency; discrepancies were discussed until consensus was reached.
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This iterative discussion strengthened interpretive reliability and contributed to theoretical
saturation. Finally, all interpretations were revisited in light of theoretical concepts such as
ethical fading, self-interest, and neutralization to maintain conceptual alignment between
empirical data and the model presented in Section 3.

3. Results
3.1. Topics

In this section, we reflect on the findings that emerged from the interviews. Quotations
are translated from Dutch by the authors. We have structured the findings along the
following topics:

• Intentions to work safely
• Behaviour as a factor in safety
• Occurrence of fading mechanism
• Causes of fading mechanism
• Incident investigation and the role of ethical fading
• Suggestions for improvement

We use the term ‘fading’ to refer to the fading of safety awareness, following the
mechanism described in the ethical fading theory section.

3.1.1. Intentions to Work Safely

The interviewees display a strong intention to work safely within the companies.
Nevertheless, things often go wrong while carrying out work. Interviewees have a strong
intention in advance to work according to the safety instructions. For example, after an
incident, it is said:

“The overwhelming response was a bit rude, ‘you don’t do that’, ‘we don’t
do that’.” (R2)

“I asked point blank, and none of his other colleagues said he could have made
that mistake too; they all said no, ‘it won’t happen to me’ and I think that mistake
is one we can all make. Thinking that won’t happen to me.” (R3)

However, sometimes working safely is under pressure due to practical and business-
related factors. Making time to pay attention to safety is not always easy when agendas
are full.

“And I have to be honest, I went through the permit this morning with two people
who also showed me everything, that does take, yes, the time factor, it already
takes you 45 min before you have done that one permit, actually does not fit in
the agenda, but everything should be put aside.” (R15)

Financial resources for safety are sometimes a topic of discussion. According to a
ShiftLeader Production EHSS Expert, safety is always a priority, but there is discussion
about the costs involved:

“But we always agree that safety is number one, and this is also reflected in the
capital investments. Yes, what do we do? We receive 70 million annually; yes, of
course we as a plant believe that we still receive too little. But hey, that’s always a
discussion.” (R11)

3.1.2. Behavior as a Factor in Safety

Most interviewees endorse the major influence of behaviour on safety.

“If you look at all the incidents that happen here in Europe. I think 80% depends
on behaviour.” (R5)
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“The starting point is that 80% of incidents are human behaviour.” (R10)

But some respondents are less clear about the role of behaviour in incidents and safety
and indicate that it can be difficult to determine the actual cause. This operator says:

“I think this percentage is perhaps around 15–20%. Human factors within our
factories and ultimately this may increase due to other root causes. . . // I don’t
know if that is real . . . there is a balance of course. Look, if those guys aren’t really
sure, then someone has to go outside and check whether the valve is actually
open and then you can put an ignore on it and then put it in SAP (enterprise
resource planning software system) for repair, that is also a report.” (R14)

3.1.3. Occurrence of Fading Mechanism

The interviewees provided several examples in which fading is likely to have played a
role in decisions leading to unsafe situations. One example of circumstances that can lead
to the fading of safety awareness is given by this supervisor:

“Tomorrow I have an incident analysis, which concerns a membrane that was
exchanged last week, so one was broken. The technical service was given the
assignment to replace it on Friday afternoon. But yes, Friday afternoon, Carnival
weekend, so the one who had to do it, quickly put that thing down. On Sunday,
our team will use that pump for the first time with a very poisonous substance.
Apparently, that pump is leaking. That pump was never properly tightened; they
had eight bolts just loose. // With this knowledge I am curious what he will
say tomorrow. Because look, he may not realize that we are handling very toxic
things with that pump that weekend. // I think at that moment he is thinking
about celebrating Carnival. So hurry, hurry, hurry.” (R19)

There are indications of self-deception that can lead to fading. An example is given
by an HSEQ manager who is breaking the rules by carrying two coffees and not holding
the railing:

“This morning I had to climb the stairs. And my colleague asked, can you bring
me a cup of coffee? Sorry, but the rule is that you hold the handrail. Then I stand
at the front of those stairs. I think how am I going to do that, huh? Then I’m faced
with two things, and then I think for a certain moment, hey, I’m already honest,
I didn’t hold the railing, I just walked upstairs. // I stood still, and I thought,
shit, when I go on a winter sports holiday, I walk around in those clogs of shoes
with two skis in one hand. How come I can hold on to the handrail, because I can
go up those stairs with the whole crowd, right? How do you hold the handrail
there? // And I do realize that I am aware that I can fall now, and I am aware
that I cannot adhere to the rules now.” (R5)

In this example, the ski holiday was used to justify a violation of a safety instruction.
The standard is also being questioned with the argument that the person in question has
now become more aware of the risk.

A superintendent gives an example of an incident where three violations of safety
rules occurred. The colleague in question continued to work at height in the installation
after discovering that his protective mask was not working (violation 1). The man had also
entered the installation alone, while the instructions stated that people should go in pairs
(violation 2).

“He climbs up there with his stuff, with his tools, and with his breathing apparatus
that you put on your back, and a mask that you put on, and he comes behind
with all the stuff he has dragged up there. This part is outlined in red, indicating
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that the hose connecting the mask is missing. That it was not included with the
set that he had received. So you can’t use that set. And then a decision has to be
made. And you click it together like that, and it’s not there. At that moment, he
has the option to stop my work, go downstairs, and get a new set. Or I pick up
the radio and ask someone else to bring it. While we had plenty of time at that
point. Two weeks to do that. Yes, but he felt so much the owner of this problem.
// Potentially this could have been fatal.” (R1)

His colleague adds:

“It was one o’clock in the morning, his last watch shift. He wanted to do this job.
Because it was his shift that discovered the leak before he went down, and he
also doesn’t want to be confronted with the fact that it didn’t happen when the
unit is up again. // Whatever was going on with him, I thought, is just a lot of
positive, wrong positive motivation to do it.” (R2)

After the person in question becomes unwell due to an apparent escape of gas, his
colleague rushes to his aid, while the procedure stipulates not to do that (violation 3).

Another variant of overriding safety measures is declaring instructions. This can
be tempting when one wants to continue working and avoid the time required to apply
the instructions.

“What you saw there is that we occasionally used the ‘not applicable’ design on
the work instructions, not applicable, and I noticed that myself. I also accepted
that a few times.” (R15)

It is interesting that there is often doubt as to whether the stated cause for un-
safe behaviour or not applying the instructions was the actual cause. This operations
manager explains:

“There is no workload, because that thing doesn’t have to be there for another
year. If you get into a situation where you think, hey, the housekeeping is not
good or whatever, stop work and clean up. // Effective yes, but for yourself, you
see three examples where you wonder, is that workload experienced, or is this an
argument to justify my unsafe behaviour?” (R2)

3.1.4. Causes of Fading Mechanism

The interviewees reflected on several different possible causes for fading. One sug-
gested cause is experienced pressure. This HSE supervisor states:

“If there is a reason, it is often haste, a rush, haste and absent-mindedness.
And routine.” (R10)

Wanting to work quickly seems to be a common circumstance that may lead to (near)
incidents. The HSE supervisor continues:

“I’m going to skip those steps because then I can go faster, and in fact, we
often see incidents happen because people want to do something quickly to
go faster, with the best intentions. // What those people see as an advantage is
because they otherwise think that if things don’t go fast enough, there will be
delays, or, for example, they think that their boss will blame them for not getting
something done.” (R10)

This ShiftLeader-Production-EHSS-Expert notes that the pressure is not always explic-
itly imposed by the environment but can be self-imposed pressure.

“But you also regularly hear that in incident investigations and we then try to ask
further questions. And that is often self-imposed pressure.” (R11)
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A potential cause of this self-imposed pressure could be cultural, i.e., in the nature of
the Dutch.

“Yes, the Dutch are really driven to get things done. But the question is, up to
what limit?” (R15)

Perhaps the underlying realization that it is ultimately about the financial results, as
suggested by this supervisor, may form a cause for fading.

“We are very performance-oriented, we are of course a commercial company, we
want to make profits, we want to grow.” (R19)

Another possible cause for the fading of safety awareness, according to a ShiftLeader-
Production-EHSS-Expert, lies in the motivation to get the job done by oneself and reluctance
to ask for help.

“But ultimately it is intrinsic motivation and that is that people think about
wanting to do well and not wanting to ask for help and that ultimately it can go
completely wrong.” (R11)

Certain moments seem to be vulnerable to fading. The change of a shift comes
up several times. Things are not always transferred properly, and there seems to be a
certain haste to stop work on time. This phenomenon is mentioned several times by the
interviewees, as this HSE specialist explains.

“I feel like it’s a bit, in the end, more than prestige. Everyone wants to hand
over the factory to the next shift in a good way. Hey, you don’t want to saddle
someone else with your mess. // That people then want to do things quickly or
at least want to take care of them.” (R13)

This supervisor puts it this way:

“For example, a change of shift, that is quite dangerous here, that is a graveyard
moment, yes, people there try to get everything ready as quickly as possible
to leave. Or just do something before the next team arrives, it doesn’t matter
what your intention is. That’s a moment where things happen faster than they
should.” (R19)

An operator explains it as follows:

“Then nine times out of ten, you have an operator who actually wanted to leave
here. I don’t really want to be here: this is not the right time, I want to go home, I
want to go to my wife, I want to go to my children.” (R21)

Finishing a job seems to be a strong motivation. Conversely, not completing a job feels
like defeat. This superintendent says:

“Yes, we actually reward ourselves by completing work, right? It just gives you a
good feeling when you finish work and that you have some time left at the end
of the day to do something else.” (R1)

Sometimes safety awareness is compromised by social pressure when people do not
want to be seen as a complainer. This operations manager explains it as follows:

“But he doesn’t talk to him about it. Because he says yes, but if I keep doing that,
I will be perceived as a whiner and difficult. That’s what he tells me at some
point, right? Then people no longer want to work with me, and here you wonder,
is it correct or is this his own argument to justify that he should actually have
followed those same rules.” (R2)
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If monitoring and supervising correct and safe behaviour is not given continuous
attention, organizations may end up on a slippery slope regarding compliance with safety
instructions. This top manager explains:

“But at some point, people stop doing important things. Because they think it is
not necessary, because that has always gone well.” (R12)

Other factors that may play a role in the fading of safety awareness, according to the
interviewees, are shame, overconfidence, fear of delivering bad news, and convenience. A
clear improvement in the OSHA incident rate (OIR) was noted at one company during the
COVID-19 period likely related to a general shift in safety risk perception:

“But they had a huge awareness about everything and yes, I think that has led
to fewer accidents in the industry, I think. But the fact that after Covid we have
had a real uptick in the number of cases, really very impressive is not the right
word, but really very significant. Both in the Netherlands and across the board in
America. // That number was enormous, increased from 0.3 to 0.9 at one point,
so it really tripled.” (R10)

3.1.5. Incident Investigation and the Role of Ethical Fading

There is considerable doubt as to whether the actual causes of accidents can be deter-
mined through current forms of incident investigation. Interviewees expressed uncertainty
about whether the full and honest account is always disclosed and indicated that informa-
tion may sometimes be withheld out of fear of reprimand.

“There is also the complication, which I have gradually come to realize by investi-
gating incidents. That the moment someone does something, and that is indeed a
normal action, then apparently, your brain does not remember exactly what you
have done. Because yes, you are not that aware.” (R3)

In the earlier explained incident just before the Carnival weekend the operator indi-
cates not to have much confidence that the person in the incident would admit that he did
the job too hastily. However, the operator is convinced that haste must have played a role.

“No one is going to say that. I’m curious, I’m really curious what that man is
going to say.” (R21)

In incident investigations, work pressure is often referred to as a cause of unsafe
working. An example is when it turned out that a contractor worked without the required
signed work permit, while he should have known that a permit was required because this
was discussed in introductory training and safety tool meetings. An operations manager
doubted whether the cause of the violation given by the individual was accurate:

“Then you get to a point where you wonder, ‘Is he experiencing the time pressure,
or is he using this as an argument?” (R2)

Sometimes there are serious doubts as to whether the real cause of incidents comes to
light. For example, this HSEQ manager points out that the facts regarding what happened
are not so easy to determine.

“Then that person has difficulty ... and we have experienced that with someone
with a fairly high level in the hierarchy, but also someone at the level of an
operator, I now have such an example in mind. And in both cases or in mind
and in both cases, the person could not explain afterwards why he had taken that
shortcut.” (R3)

“The question then is whether the reporting is always honest. I do not
know.” (R15)
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Sometimes memory is not as reliable as we would like. It is noted here that different
persons who witnessed an incident remember the facts differently.

“And we have also noticed during interviews with people that two colleagues
completely contradicted each other.” (R3)

And so this HSEQ manager concludes:

“If we depend on what information someone provides during an interview for
fact-finding, then you also have to bear in mind that what the person honestly
thinks he remembers, how it went, is not always the case.” (R3)

Self-reflection does not come naturally to everyone.

“Some people have that self-reflection, and others don’t.” (R21)

“It is safer to direct it to someone else.” (R8)

Despite the awareness that behaviour plays such a major role in safety decisions,
the solution is often sought in adjustments to technical facilities, systems or the general
organization of the functionalities involved.

“Well, I think so, but so far we haven’t done a lot of research into that here in this
company. Looking at the statistics I hear, I would expect it. But the tendency is
often that we try to solve things technically or organizationally.” (R13)

3.1.6. Suggestions for Improvement

One way to positively influence employee behaviour is through a culture program.
One of the companies involved in using a culture program recognizes that people’s state of
mind plays a role in their alertness to safety. The company has implemented a multi-year
culture program to promote safe behaviour. A 40% reduction in incidents is claimed, which
revolves around four aspects:

“It’s about four things. Hurry, frustration, fatigue, overconfidence. If you recog-
nize those states of mind in yourself, yes: in almost all incidents, 90%, one of
these things plays a role.” (R13)

Another company has set up a training course to make employees aware of
irrational behaviour:

“Not long ago we had also introduced a concept with training with every-
one in which we make people aware that behaviour is sometimes inexplicably
irrational.” (R3)

Recognizing that safe working at the location and at the time of action must be
emphasized to maintain safety awareness on a desired level, one of the participating
companies introduced a targeted initiative to prevent objects from being dropped from
height within the installation. The initiative, called ‘Stop the drop’ and consists of hanging
banners at heights in the installation where the risk of falling equipment is substantial.
The initiative includes a demonstration dropping a bolt onto a watermelon to show the
devastating effect of falling objects.

There are also initiatives to improve the reporting of unsafe situations. This HSE
specialist says:

“Once a month we choose the best reporter, well, best report, yes, the best for
safety awareness, which could be that you saw something, yes, something and
immediately took action.” (R13)

Good exemplary behaviour from management is also recognized as an important
factor in maintaining a sufficient level of safety awareness:
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“Well, I think what I rightly think is very important is that we as leaders or
management really continue to set a good example and also continue to realize
that an unsafe situation is always lurking.” (R13)

4. Discussion
4.1. Ethical Fading as a Mechanism

The main contribution is that ethical fading as a mechanism can play a significant
role in the erosion of safety awareness. This has several implications for both theory
and practice.

According to theory, decisions and behaviour may be influenced by the process of
ethical fading [10]. However, this fading mechanism could have implications for safety,
and, as far as we know, was not previously the subject of academic research. During the
process of ethical fading, safety awareness gradually decreases, and behaviour becomes less
safe, which increases the risk of incidents and accidents [33]. The process of ethical fading
is characterized by a trigger, usually self-interest, but it can also be driven by economic or
commercial motivations, which distort the decision frame, justifying one’s own behaviour
by unconscious self-deception and neutralization [2,10,11,20].

This research also has substantial implications for practice. The process of ethical
fading takes place mainly unconsciously [2,10,11,20,24,34,35], and it is, therefore, difficult
to uncover by means of interviews. However, there are clear indications that ethical fading
as a mechanism plays a role in a substantial number of incidents, such as the case in which
a pump was incorrectly attached just before the Carnival weekend. In this case, it is likely
that the self-interest of being able to go home on time has played a role in decision-making.
Another example is the case in which the person in question was at work just before the end
of a shift without a required properly functioning protection mask. In this case, two forms
of self-interest may have played a role, namely the desire to leave on time and the desire
not to leave colleagues with an unfinished job.

Several interviewees expressed the conjecture that self-interest regularly plays a role in
safety-related decisions. In several examples, there seems to be a combination of interests at
play, such as ease and getting home on time, but also social interests, such as appreciation
from colleagues or managers. For example, the haste in which jobs were carried out at
the end of a shift, in which case the self-interest of limiting working time and the social
interest of colleagues or managers to finish the job seems to have a significant impact on
the decision-making process. In both motivations, self-interest is a component, namely the
feeling of reward that comes with completing the task, and the advantage of being able to
go home on time. Various personal aspects may play a role here, such as the satisfaction
one feels when completing a task, shame about not completing a task, burdening colleagues
with the problem of an unfinished task, as well as the prestige and competitiveness of
wanting to be the best at the job in combination with overestimation. These aspects that
carry components of self-interest were suggested as factors by interviewees. Although it is
not possible to determine the exact effect of these factors based on this exploratory study,
we found that the period at the end of a shift or working time is very vulnerable to fading
because time pressure arises, potentially leading to fading of safety awareness.

Interestingly, we have found strong indications that neutralization techniques are
not only used after the incident, but also during the decision-making process along the
fading mechanism. In the example of the interviewee who was carrying two coffee cups,
the interviewee applied a neutralization technique during the activity to downplay the
significance of the safety instruction to hold the railing. This use of a neutralization
technique could imply that neutralization techniques are an enabler positively moderating
the fading process, which is—to our knowledge—not yet identified by existing literature.
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4.2. Several Forms of Self-Interest

The interviews of our research, however, show that different forms of self-interest
may play a role in the decision-making process [36–38]. Forms of self-interest that were
discussed in the interviews include a wide variety of forms, as presented in Table 1.

Table 1. Several forms of self-interest.

Potentially Positive Potentially Negative

Personal wish to stay safe Ease/Convenience
Appreciation from management for
complying with safety procedures Limiting time or overall working time

Shame to show ignorance
Reluctance to show vulnerability
Social pressure
Temptation to complete a job in a rush
Meeting targets other than safety
Prestige and reputation
Overconfidence
Fear of delivering bad news
Reluctance to burden colleagues with
unfinished work

Pressure to comply with the rules *
Competitiveness *

* These factors can either positively or negatively influence the fading of safety awareness depending on
the circumstances.

The current research suggests that all kinds of self-interests may interact and lead to
distortion of the decision frame, which can lead to fading of safety awareness. We argue
that the concept of self-interest as a purely financial motivation described in the literature
of ethical fading clearly is too much of a monolithic approach [10]. We suggest that future
research may focus on how different categories of self-interest correspond to different
unsafe behaviours.

There are indications from the interviews that neutralizations may take place before
the unsafe situation occurs. This ex-ante neutralization has not been recognized by earlier
studies, as far as we are aware. Figure 1 shows the fading mechanism. Self-interest may lead
to the fading of safety awareness. This process is moderated by ex-ante neutralization. The
fading of safety awareness may lead to an unsafe decision leading to either an incident or a
near miss. Obviously, the decision affected by the fading mechanism is not the only factor
determining whether or not a safety incident will occur. Examples of other factors may
include specific circumstances like technical safety precautions, last-minute interventions
of colleagues, and chance.

Figure 1. Self-interest leading to an incident or near miss. Light colors are outside the scope of the study.
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In this article, we focus on self-interest in its different forms. A very interesting area
of future research we perceive is the context in which these various distinct forms of self-
interest play a role. For example, the company culture will most likely have an influence
on the degree to which several forms of self-interest, such as ease and shame to show
ignorance, may reach a level to fade safety awareness.

Also, another area for future research, which is outside the scope of this article, is
the question of specific improvement measures to be developed that may be effective in
countering the mechanism of fading.

4.3. Self-Reflection and Ex-Post Neutralization

Several interviewees observed that not everyone engages easily in self-reflection.
Although respondents have mostly worked in (petro)chemical plants for many years, they
provide few examples of their own mistakes. Moreover, two out of the three examples
that were recorded took place in office situations. Two examples were at a distance from
the installations where most safety risks arise. This could indicate that interviewees find
it difficult to show their own vulnerabilities even in the relatively safe conditions of the
interview, which was known to be anonymous.

The interviews show that several of the found causes of safety incidents fit within
the neutralization techniques of Kaptein & Van Helvoort [26]. In particular, circumstances
beyond the employee’s control, such as workload and production importance, are often
mentioned as explanations for unsafe actions. These explanations can be seen by the
notion in theory that the fading mechanism takes place in the unconsciousness of the
person in question. The self-deception theory described by Tenbrunsel and Messick [10]
causes the person to believe that he or she has acted correctly. Before or after the un-
safe situation, the wrongness of the decision may be neutralized using the techniques
described by Kaptein and van Helvoort [26]. These two forms we call ex-ante and ex-post
neutralization respectively.

It has been suggested that there is a taboo on neutralizations. Existing research
supports that reflection on one’s own behaviour can be unconsciously avoided when this
behaviour does not meet ethical standards and, therefore, goes against the social wish to be
seen as ethical [20]. On the one hand, neutralization techniques are widely used, and on
the other hand, it is very difficult to recognize that people are using them [26]. That it is
difficult to recognize is, in itself, not surprising. After all, if the cause of an incident lies with
the person and he or she uses a neutralization technique, then there is essentially a double
failure, which includes acting unsafely and concealing the real cause. Such outcomes
indicate that neutralization constitutes a significant obstacle to learning and improvement.

4.4. Incident Enquiries

It is difficult to identify fading and the use of neutralization techniques. Some of
the most commonly used incident investigation methods are root cause analysis, the
“5 why” method, Tripod Beta and Bowtie [39]. A root cause analysis is drawing of a
diagram in which the relationships between the causes of an event are displayed, based on
gathering data, investigating to generate evidence, to interviewing witnesses, analyzing
evidence, preparing recommendations and actions, and reporting. The 5 Why method is a
way of asking questions in order to understand the cause–consequence relationships that
underlie a certain problem. The core of a Tripod Beta analysis is a diagram representing
the incident mechanism which describes the events an d their relationships. The Bowtie
diagram contains a lot of information about the ways incidents can happen and how to
prevent them.
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The circumstances make interviewees presume that fading has often been a relevant
factor of influence on safety-related decisions and incidents. However, because of the diffi-
culty of identifying fading, the formal cause, as identified during incident investigations,
is almost never found to be in self-interest. In incident enquiries, interviews are the most
common form of data collection, and, as we know, ethical fading is a process taking place
unconsciously. Therefore, the fading mechanism does not come to light as a formal cause
by interviewing the person involved and relying on his or her statement.

In line with the fact that ethical fading stays hidden, interviewees indicate that the
improvement measures that follow after an incident investigation are usually not focused
on behaviour, but mainly on areas where the formal cause is presumed, namely technical
facilities, systems, and organizations. The discrepancy between fading as a presumed root
cause and the incapability of investigation routines to identify it as such raises the question
of whether current methods of incident investigation are suitable for identifying causes in
the sphere of behaviour. People find it difficult to properly understand the role of behaviour.
Personal aspects of the mood and state of mind of people that can be an important cause of
fading are sometimes recognized and intuitively interpreted, but not or hardly identified
as a formal cause. At most, the person investigating the accident may sense from the
circumstances that the fading mechanism may have played a role. However, a structural
and reliable analysis is lacking in current incident investigation routines to uncover the
fading of safety awareness hidden by neutralization. Figure 2 shows the full process of
fading up to and including the identification of the formal root cause by investigation
of incidents or near-incidents. Figure 2 shows the process already explained in Figure 1,
expanded to the investigation following an incident or a near miss. The investigation leads
to a root cause that may be obscured by ex-post neutralization in the sense that the found
root cause, which is a form of self-interest if the ethical fading mechanism applies, is false.

Figure 2. Fading process and identification of the formal root cause of incidents and near misses.
Light color object are outside the scope of the study. The dotted line means that not all cases of near
misses are followed by an investigation. This depends on the potential consequences of a near miss.

A suggestion for future research is to identify ways to uncover the fading mechanism
in incident enquiries that take into account the fact that people are able to articulate this
as a cause. As self-interest stays hidden as a possible incident cause because the fading
process takes place unconsciously, and people involved tend to neutralize the true cause,
other ways should be explored to detect forms of self-interest in incident investigations.
A suggestion for future research is, therefore, to explore methods to uncover forms of self-
interest in incident investigations. In addition, future research may be aimed at identifying
neutralization techniques applied by interviewees as an indication that self-interest may
play a role.
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4.5. Narrowing Down the Safety Concept

This research shows an inconsistency in the broad explanation of the concept of safety
on the one hand, and the specific examples given on the other hand. According to the
interviewees, both occupational safety and safety for the living environment are part
of the concept of safety. When asking for examples of incidents in the interviews, it is
remarkable that interviewees mostly mentioned incidents that are limited to occupational
safety implementation, and incidents that were mostly committed by others. Interviewees
did not bring up examples of safety in relation to endangering the environment.

Due to the narrowing down of the safety concept, other forms of self-interest may not
have been addressed by the management of a (petro)chemical plant. Consider, for example,
a culture in which other interests prevail, a remuneration structure that may or may not be
based too heavily on financial results, which may cause reluctance to address dangers for
the external environment. Another example may be the fear of negative publicity due to
incidents, and possible harmful consequences for one’s career if incidents endangering the
environment are uncovered.

4.6. General Attention for Safety Due to COVID-19

It is interesting that, during the COVID-19 period, the safety performance of at least
one company included in this research was significantly better. This phenomenon has
previously been researched by Denning [40] and would not only be caused by lower
production activity in the companies and the associated lower occupancy rate. It could
indicate that the explicit attention to safety in society as a whole, as a result of the COVID-19
measures, could have had a significant influence on the dominance of safety in the decision
frame of employees in the (petro)chemical industry. This finding resonates with Tenbrunsel
and Messick’s [10] proposition that the more frequently situations are assessed from an
ethical frame, the more people will act in line with their ethical values. It is beyond the scope
of this exploratory study to make statements about the likelihood of this relationship, but it
seems plausible to argue that when safety receives more attention in society at large, safety
may get more weight in the decision-making frame within companies. This phenomenon
may offer new options to improve safety and deserves further research regarding how this
improvement may be materialized.

4.7. Euphemistic Language

According to the literature, euphemistic language, such as downplaying risks, is an
important enabler for the fading of safety awareness. Although this is hardly discussed
in the interviews, using euphemistic language may offer opportunities for identifying the
lapse in safety awareness in a timely manner. After all, downplaying is essentially an
abstraction of risks. For example, talking about ‘getting the job done’, ‘collateral damage’,
or ‘risks of the trade’ could (1) indicate that safety risks are too easily taken and could
(2) be a precursor to unsafe behaviour. We suggest that future research may look into
the possibility of using euphemistic language as an identification tool for the fading of
safety awareness.

4.8. Limitations and Strengths of This Study

Research quality depends on credibility, transferability, reliability, and confirmabil-
ity [41,42]. Credibility was enhanced by conducting the interviews in participants’ native
language and sharing interview questions beforehand for better understanding [43]. De-
tailed descriptions of interviewees’ roles within their organizations and examples of ethical
fading from literature in both (petro)chemical and other sectors supported the transferabil-
ity of findings across sectors [44]. Reliability was fostered through a clear research process,
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including the fact that a clear research question logically followed from the theoretical back-
ground for consistency [43]. To augment confirmability, detailed information and diverse
perspectives and examples were provided [42]. Data collection and analysis processes were
described to support confirmability, and similar roles were interviewed across multiple
companies for data validation [43].

In spite of these measures, this study encountered several limitations that impacted
the quality of the results and conclusions. A primary limitation was restricted access to
documents and systems due to the companies’ need for approvals, aiming to avoid negative
publicity or legal repercussions. A confidentiality agreement allowed for the presentation
of safety management systems during company visits and the reading of documents on
risk management and methodologies. However, access to these systems was limited to
the duration of the visits. Prolonged access could have enhanced internal validity and
potentially would have yielded deeper insights.

Another limitation pertains to social desirability bias, the tendency to present oneself
as ethical and socially acceptable. To mitigate this limitation, kick-off sessions were held
before interviews, explaining that transcripts would be anonymized and recordings deleted
after transcription. Despite these measures, socially desirable responses could not be
entirely avoided. Observations during interviews indicated that most participants avoided
providing personal examples of ethical fading, either remaining silent, claiming ignorance,
or deflecting the question. Consequently, the results might be skewed as participants
mainly discussed ethical fading and self-interest in others, with limited self-reflection. This
limited expression of self-reflection suggests that the prevalence of ethical fading might be
greater than this study indicates.

The transferability of results in case studies can be challenging due to organizational
differences [45]. Despite these differences, valid findings applicable to industries and sectors
where EHSS (Environment, Health, Safety, and Sustainability) plays a prominent role, such
as businesses with safety risks outlined in legislation, can be obtained [1,2,46]. Comparing
cases through semi-structured interviews enables verification of interview data, testing
of replication logic, and in-depth exploration of studied phenomena and theories [47].
Transferability was ensured by interviewing only roles relevant to the research question
and conducting interviews until data saturation was achieved, with all participants (safety
experts, operators, supervisors, and managers) involved in safety decisions.

In addition, all samples in the study are sourced from the Netherlands, and cultural
contexts may have an impact on the results. Future research should address this difference
by taking into account cultural differences.

Finally, biases that are inherently related to qualitative research based on interviews
can influence both the researcher and participants, complicating the adequate understand-
ing, interpretation, and presentation of actual events in safety incidents. In two companies,
participants were interviewed together, possibly leading to conformist answers influenced
by groupthink and self-censorship. To counteract this possibility of groupthink and self-
censorship, one-on-one interviews were conducted in other companies. The researcher
aimed for neutrality in the interviews by maintaining an open stance, focusing on partici-
pants’ viewpoints, and avoiding personal biases.

4.9. Contribution to Sustainability

The contribution regarding sustainability lies in showing that environmental disasters
are not only technical failures but also ethical failures. Preventing oil spills, explosions, and
toxic leaks requires addressing how self-interest interacts with organizational culture, in-
centive structures, and leadership signals [48,49]. By identifying fading moments—such as
shift changes, production peaks, or prestige-driven shortcuts—companies can design coun-
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termeasures: culture programs, awareness training, reporting incentives, and leadership
practices that keep safety salient [48–50]. Thus, researching ethical fading contributes to
sustainability by making the human side of risk visible, enabling interventions that prevent
both occupational harm and large-scale environmental disasters. It shifts sustainability
research from a narrow technical frame to an integrated socio-technical approach where
human behavior, ethical awareness, and safety culture are treated as core components of
sustainable operations [50,51].

5. Conclusions
A lack of safety awareness in industrial companies may lead to substantial harm.

The fading of safety awareness is likely to occur in situations where self-interest is strong.
Self-interest may change the decision frame following the ethical fading mechanism, in
such a way that safety no longer has the weight it should have for safe operations. This
process mainly occurs at an unconscious level, so that the people involved are not aware
that they are acting unsafely. Consequently, self-interest is rarely uncovered as the main
root cause in incident investigations. People affected by this fading process tend to apply
neutralization techniques ex ante and ex post to justify their conduct.

Author Contributions: Conceptualization, B.E.Z. and K.v.N.; Methodology, B.E.Z. and M.d.B.;
Formal analysis, B.E.Z., M.d.B. and G.R.; Investigation, M.d.B.; Writing—original draft, B.E.Z. and
M.d.B.; Writing—review & editing, G.R. and K.v.N.; Visualization, B.E.Z., M.d.B. and G.R.; Project
administration, M.d.B.; Funding acquisition, M.d.B. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was funded by Stichting Nederland Onderneemt Maatschappelijk. Stichting
Nederland Onderneemt Maatschappelijk is a partnership between the Dutch (petro)chemical industry,
scientific institutions, and the government, with the ambition to make the Dutch (petro)chemical
industry the safest in the world by 2030.

Institutional Review Board Statement: The study was conducted in accordance with the Decla-
ration of Helsinki and approved by the Erasmus Research Institute of Management Ethics Review
Committee of Erasmus University Rotterdam (reference ETH2425-0590, approved on 4 April 2025).

Informed Consent Statement: Verbal informed consent was obtained from the participants after
participants reviewed the written informed consent statement.

Data Availability Statement: The datasets presented in this article are not readily available because
of privacy, legal and ethical reasons. The companies that have participated in this research are
strictly confidential.

Acknowledgments: The authors express their sincere gratitude to the participating employees
for their openness and engagement, and to Stichting Nederland Onderneemt Maatschappelijk for
their collaboration and financial support. This study would not have been possible without their
valuable contribution.

Conflicts of Interest: Author Martin de Bree declares that he has received funding from Stichting
Nederland Onderneemt Maatschappelijk for this study. The funder had the following involvement
with the study: Not other than funding. The other authors declare no conflict of interest.

Abbreviations
The following abbreviations are used in this manuscript:

BRZO Besluit Risico Zware Ongevallen *
EHS Environment, Health and Safety
EHSS Environment, Health, Safety and Security
HSE Health, Security and Environment



Sustainability 2025, 17, 10463 18 of 21

HSEQ Health, Security, Environment and Quality
SDN Safety Delta Nederland
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Appendix A. Interview Overview
Appendix A.1. Interviewees

Table A1. Interviewees.

Interview # Respondent Company Position Date

1 R1

A

Superintendent

6 January 20231 R2 Operations production
manager

1 R3 HSEQ manager
1 R4 Supervisor EHS manager

2 R5
B

Supervisor EHS manager/
specialist fire brigade 13 January 2023

2 R6 EHS manager permits
2 R7 EHS program manager

3 R8

C

HSE manager

20 January 2023

4 R9 HSE specialist
5 R10 HSE supervisor
6 R11 Shift leader EHSS expert
7 R12 Top manager
8 R13 HSE specialist
9 R14 Operator

10 R15

D

Production leader

30 January 202311 R16 EHSS program manager
12 R17 EHSS supervisor
13 R18 Site director

14 R19
E

Supervisor
27 February 202315 R20 EHSS manager

16 R21 Operator
By # is meant the number of the interview.

Appendix A.2. Interview Questions (Translated from Dutch into English)

Table A2. Interview questions.

1 Ethical Fading and Safety Awareness

a
Ethical fading or the erosion of safety awareness occurs when safety concerns are overshadowed by other priorities

(e.g., avoiding delays or additional costs), and individuals rationalize that this is justified. What are common examples of
declining safety awareness that you can think of in the chemical industry?

b Have you or your colleagues ever faced a dilemma where safety conflicted with other priorities?
c What examples of declining safety awareness do you recognize in practice? What behaviors are associated with this?
d How do people with a strong sense of safety behave?

2 Causes and Conditions Related to Safety Awareness Decline

e In your opinion, what was the cause of past unfortunate incidents in the chemical industry/factories?
f What circumstances in daily operations might contribute to the decline of safety awareness?
g Do you have examples of safety incidents or near-misses where it was difficult to implement effective preventive measures?
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Table A2. Cont.

3 Safety Measures and Prevention Strategies

h What measures do you currently take to prevent the decline of safety awareness? How is your safety management system (SMS)
designed to address this issue?

i Are there any documents we can review regarding safety systems, policies, and incidents to examine how ethical fading is
addressed or might play a role?

j Can you share your thoughts on a major incident in this industry and your opinion on how such events can be prevented?

k Does your company provide training to employees in this area (to reinforce safe behavior) to prevent safety awareness
from fading?

l Many research studies suggest that an operator cannot be solely responsible for a safety incident, as there are multiple direct and
indirect contributing factors influencing poor judgment. What is your perspective on this?

m How can companies build a better system to prevent safety incidents?

4 Company Efforts and the Positive Impact of Preventing Ethical Fading

n What does your company do to prevent or reduce the fading of safety awareness?
o What positive impacts do you see when ethical fading is prevented in safety-related work (or even beyond)?
p What additional measures, not yet implemented, could contribute to further improvements?
q Are current risk assessment methods sufficient? If not, how could they be improved?

5 Regulations, Compliance, and Inspections

r What are your suggestions for how companies can establish better safety regulations?
s Do you believe companies comply with all applicable safety regulations?

t What positive impact do you see when companies adhere to these regulations? For example, what is your estimate of how many
accidents or fatalities could be prevented, in the Netherlands or worldwide?

u How can good internal communication help improve safety awareness?

v How do you experience inspections under the Major Accident Risk Regulation (BRZO)? Do they help you reduce
unsafe situations?

w Do you think the regulations set by governing bodies are actually implemented at the operational level?

Note: Questions were translated from Dutch by the authors.
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