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Abstract: In this study we identify the differences in goal realisation when applying two conflicting
paradigms regarding rule perception and management. We gathered more than 30 scenarios where
goal conflicts were apparent in a military operational unit. We found that operators repetitively
utilized certain routines in executing their tasks in an effort to realize several conflicting goals. These
routines were not originally intended nor designed into the rules and not explicitly included in
documentation. They were not necessarily at odds with the literal wording and/or the intent of
rules and regulations, although we did find examples of this. Our data showed that local ingenuity
was created innovatively within the frame of existing rules or kept invisible to those outside the
unit. The routines were introduced and passed on informally, and we found no evidence of testing
for the introduction of new risks, no migration into the knowledge base of the organisation, and
no dissemination as new best practices. An explanation for this phenomenon was found in the fact
that the military organisation was applying a top-down, classical, rational approach to rules. In
contrast, the routines were generated by adopting a constructivist view of rules as dynamic, local,
situated constructions with operators as experts. The results of this study suggest that organisations
are more effective in solving goal conflicts and creating transparency on local ingenuity if they adopt
a constructivist paradigm instead of, or together with, a classical paradigm.

Keywords: local ingenuity; goal conflicts; goal attainment; rule management; safety; productivity; expertise

1. Introduction

Rules and regulations are a necessary resource in organisations to help people remem-
ber the steps in a task under challenging circumstances, to educate and train people for their
jobs, to ensure that people can cooperate effectively for design and planning purposes, and
as a means to identify variances in behaviour that are deemed unacceptable [1]. However,
rules and procedures must not excessively restrict people to cope with the variances that
they routinely encounter while they execute tasks [2,3]. Organisations typically suffer
from a tension between these two paradigms [2,4,5], where management typically con-
siders human behaviour as the cause of incidents and accidents, and safety as something
to be achieved by designing safe systems and controlling human behaviour within that
system [6]. Employees on the other hand pursue many goals (of which safety is one) by
adapting to the variable conditions in which they work [7].

The overall aim of the present study is to identify how two conflicting paradigms
regarding rule perception and management as described by Hale & Borys [1] affect goal
realisation and the resolution of goal conflicts in an operational setting. To this end we
aim to identify goal conflicts, examples of (possibly covert) routines to solve these goal
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conflicts (called local ingenuity) and the contribution of these routines to goal realisation
and the resolution of goal conflicts. We also aim to identify if these routines are known
to management, whether they are aligned with the literal wording or the intent of rules
and regulations, whether they have been assessed for risks, have been absorbed in the
knowledge base of the organisation, and/or have been disseminated as best practice.
Finally, we aim to identify the factors that aid or thwart the creation of these routines–in
particular, the paradigms that are adopted by management and operators about rules.

The overall aim of the present study results in the following main research question:
what are the differences with regard to goal realisation when applying two conflicting
paradigms regarding rule perception and management as described by Hale & Borys [1]?

The subsequent research objectives are translated into the following sub-research questions:

1. Can examples of goal conflict and of local ingenuity be identified within an opera-
tional environment?

2. Is the sum of possible goal realisation improved in the examples of local ingenuity
compared to the base case?

3. Are these examples of local ingenuity known to management?
4. Are the examples of local ingenuity aligned with the literal wording or the intent of

rules and regulations?
5. Are the examples of local ingenuity tested for the introduction of new risks?
6. Are the examples of local ingenuity absorbed into the existing knowledge base of

the organisation?
7. Have the examples of local ingenuity been disseminated as best practice?
8. What rule paradigms have been applied in the base case with goal conflicts and in the

creation of local ingenuity?
9. How have these paradigms influenced the creation of local ingenuity?

These research objectives and questions have led the research initiative within an
operational unit of a military organisation.

2. Literature Review
2.1. Goal Conflicts, Violations & Local Ingenuity

Applicable rules do not accurately represent all of the company’s interests, such as
productivity and efficiency pressures or particular deadlines [5,8,9]. These pressures are
often tacit and not sufficiently represented in the rules, but they have an effect on the
choices that are made in the moment. People will find shortcuts in tasks to get the job done,
often instructed by more experienced colleagues. Because it is impossible to anticipate
every possible work situation, it is seen as necessary to infringe on rules to accommodate
the varieties in work situations [10,11]. Factors such as time pressure, lack of required
information, knowledge, or expertise, and insufficient physical conditions of the workplace
may create the necessity to execute a task in a non-compliant manner [12]. In this sense, goal
attainment is facilitated by departures from documented rules and procedures, confounded
by the fact that employees are unable to solve the causes of pressure and are therefore
forced to adapt [13]. Management condones the departures, turning a blind eye without
alleviating conflicts [6,14,15]. Rasmussen [16] has suggested that organisations continuously
suffer from pressures of productivity and profitability that undermine safety barriers, and
Hollnagel has similarly described trade-offs between thoroughness and efficiency [17].

2.2. Two Conflicting Views of Rules and the Covert Nature of Local Ingenuity

Within a top-down, classical, rational approach to rules inspired by reason-thinking
([18] termed model 1 by Hale & Borys [1]), rules and procedures are seen as desirable,
necessary, and unavoidable ways to direct and control human behaviour. Violating these
rules and procedures is seen as negative behaviour that needs to be understood in order to
be suppressed, as every violation means a first step towards causing an accident [1]. Com-
pliance to procedures is seen as synonymous for safe behaviour [19], because procedures
control erratic human behaviour [20]. Enhancing knowledge on procedures and ensuring
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compliance leads to progress on safety [6]. Hale & Borys [1] have listed the strengths and
weaknesses of model 1, reproduced with elaboration from the paper in Appendix A.

An alternative view of rules is constructivist, viewing rules as dynamic, local, situated
constructions of operators as experts (model 2 [1]). In this paradigm the reason for violating
procedures is found in that multiple, conflicting, and implicit goals have to be achieved [6].
Dekker [19], substantiated by the research of Furniss et al. [21] and Schubel et al. [22],
suggested a complex and unpredictable world of work in which a difference between the
way work is assumed or imagined to be done and the way it is actually done is unavoidable.
Rules are just one resource used by employees [2] and complex systems cannot be controlled
by simply following the procedures [23]. Under the duress of goal conflicts, employees
are able to execute their work because they are able to innovate and improvise outside
the rules and procedures [19]. Particularly, being more efficient or more thorough than
expected, being able to deal with a lack of resources, and delegating safeguards are ways
found to get the work done [24]. Within this view on violations, rules and procedures
are seen as local behavioural patterns that emerge from experience. Because rules can
never completely cover every circumstance, translation and adaptation are inevitable and
violations are necessary when rules and reality do not match [1]. Hale & Borys [1] have
listed the strengths and weaknesses of model 2, reproduced with clarification from the text
in Appendix A.

Mendoza et al. [5] found that management and operators had divergent expectations
of how procedures are used, when they are most useful, and reasons why operators do not
utilize the procedure amendment process. In essence, management tends to adhere to a
top-down, classical, rational approach to rules (model 1), whereas operators tend to take
a constructivist view, seeing themselves as sufficiently experienced to deviate when they
feel this is necessary (model 2). Hale and Borys suggested a framework which combines
strengths of model 1 and 2 and “places the monitoring and adaption of rules central
to its management process and emphasises the need for participation of the intended
rule followers in the processes of rulemaking, but more importantly in keeping those
rules alive and up to date in the process of regular and explicit dialogue with first-line
supervision” [25].

2.3. Local Ingenuity

As a result of the tension between the two paradigms of rule perception and man-
agement, routines exist that solve goal conflicts and become part of operators’ regular
repertoire, but are relatively invisible to management [3]. These routines might be a source
of pride but are invisible to all but the inner crowd, as management’s paradigm of full
compliance effectively stifles any understanding and recognition for alternative routines.
Rather, there may be repercussions and at least a push back on the routine, making it
more difficult for the operators to achieve high goal realisation in future. We expect these
routines to be repeatedly applied, passed on from employee to employee, and therefore
relatively stable.

In contrast to many previous authors, we have dubbed these routines ‘local ingenuity’
(rather than non-compliances, deviations, gaps, or shortcuts), stressing the non-normative
perspective that this research requires us to take. Note that in our definition of local
ingenuity, these are not necessarily at odds with the literal wording, or the intent, of
rules and regulations; however, the routines were not originally intended, have not been
designed into the rules, and are not explicitly included in the current documentation.
Because of their covert nature, examples of local ingenuity have likely not been assessed
for risks, are not absorbed in the knowledge base of the organisation, and have not been
disseminated as best practice.

2.4. Implications for This Research

As the literature shows, the assumption implicit within model 1 paradigm is that
compliance leads to safety. However, research shows that accidents still happen despite full
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compliancy [26], and non-compliance does not necessarily lead to less safety [27]. Safety is
just one of many goals to be achieved in executing tasks, and so productivity and safety
conflict with each other [28,29]. Employees find solutions to deal with goal conflicts, but
little is known about how they achieve this through improvisations [30,31]. With this
research we shed more light on the success of local ingenuity, whether in accordance with
rules or not, within an operational unit of a military organisation.

3. Method

To study how two conflicting paradigms regarding rule perception and management
affect goal realisation in an operational setting through the identification of local ingenuity,
the authors chose to limit the research to the case study of a single target organisation.
We chose a qualitative survey research methodology to enable collection of data over a
relatively widespread sample of varying seniority of the employee population, supported
by numerical analysis when appropriate.

3.1. Target Organisation

The study was conducted in a flight squadron within the Royal Netherlands Air Force
(RNLAF) that was sought out because it was felt to be successful in creating local ingenuity.
The RNLAF has formulated the ambition to improve its competitive advantage under the
umbrella term “fifth generation air force,” and it is thought that ways to improve goal
realisation and resolve goal conflicts contribute to this initiative. Although the military
nature of the operation means that not all research data can be made public, the researchers
found the target organisation in initial talks to be more open about goal conflicts and
possible violations than most commercial organisations.

The flight squadron is an operational unit encompassing 55 employees and around
30 aircraft. The squadron activities include flight planning, briefing, debriefing, line
maintenance, and ancillary support activities. The squadron’s home base is one of the
Dutch air fields, but it is also active in other NATO countries for joint exercises, and on
deployment missions elsewhere. The goals of the squadron under study are to maximise
the individual’s potential by developing his/her skills and building expertise, executing
the missions assigned to the squadron by the air force commander and his/her delegates
within the appropriate budget, and performing this safely. An overall RNLAF goal is
being compliant with existing regulations, rules, and procedures. For this research, we
have translated these objectives into four organisational goals: safety/security, building
expertise (developing skills), productivity (expected performance), and compliance to rules
and regulations.

3.2. Interviews

To collect data, semi-structured interviews were held with twelve people. This sample
size represents 22% of the target unit and was deemed sufficient. Theoretical saturation
had been reached as the final three interviews generated no new information regarding
our research questions, resembling the 10 + 3 criterium [32–35]. In this case, theoretical
saturation was achieved rather quickly due to the focused scope of the research question
and the clarity of our topic [36]. The interviews displayed rich information in the sense that
each generated multiple examples.

The interview guide included two main questions:

• Could you tell us about something that makes executing your job difficult?
• How do you deal with this?

All interviews were preceded with written and oral explanation of the aims and
methods of the study, the way data was anonymised and stored, and how the study results
are disseminated. Each participant signed an informed consent form attesting to their
understanding and approval of the study. At least two of the three researchers were present
during each interview. The interviews were not recorded. Notes were taken, processed
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and validated by the interviewees for correct reflection. Notes were deleted and only the
validated and anonymised interview data was stored.

3.3. Scenario Descriptions

The interviews resulted in ‘scenario descriptions’: a narrative describing a (base) case
with goal conflicts, and (if applicable) a solution in which the sum of possible goal reali-
sation was improved. We identified these solutions as examples of local ingenuity if they
were aimed at solving goal conflicts, were not originally intended, were not designed into
the rules, were not explicitly included in the current documentation, and were incorporated
into part of the regular repertoire of the operator. We identified whether these examples
were at odds with the literal wording, or the intent, of existing rules and regulations.
All scenarios were described using the behavioural and psychological features Hollnagel
et al. [37] proposed as guidance to analyse situations. In case different interviewees came
up with the same base case, the stories were combined into one scenario. We excluded
examples that were not directly pertaining to the target organisation. All scenarios were
stored on a secure network, only accessible by the three researchers.

3.4. Coding

For each scenario, it was identified which goals were being pursued in the base case,
and how goal realisation changed in case of local ingenuity. A goal conflict was defined
as when one of the four organisational goals hampers the attainment of at least one of
the other three goals. To determine the extent of improved goal attainment as a result of
local ingenuity, a 5-point Likert scale was used with a mid-point neutral score. Scale labels
for the safety/security goal ranged from severely more risky to severely less risky. For
the goals of productivity and expertise, the scale labels ranged from greatly diminished
to greatly improved. For each scenario, the non-compliance was determined for the base
case and local ingenuity (if available) using a simple yes/no code. Non-compliance was
considered to be either a breach of procedure or a violation.

To discern which paradigm regarding rule perception and management was utilised
in each scenario for base case and local ingenuity, we used the strengths and weaknesses
(characteristics) approach as described by Hale & Borys [1]. The application of these to
identify the dominant paradigm in an operational setting is (as far as the authors are
aware) novel. Clarification for the strengths and weaknesses of model 1 and 2 was derived
from the original paper and made available to the researchers (see Appendix A). For each
base case and each local ingenuity separately, the researchers scored the applicability of a
characteristic using a 3-point Likert scale ranging from “the characteristic was apparent
in the narrative” to “clear evidence that the specific characteristic was not applicable.”
The neutral point was labelled “doubt regarding the applicability of a characteristic.”
Cronbach’s alpha was calculated to determine the internal consistency of the individual
characteristics for each model. A high alpha result means the characteristics contribute
evenly to the overall applicability (scenarios x characteristics of either model 1 or model 2).
An α ≥ 0.8 is usually considered acceptable [38].

An interrater reliability was calculated for all variables using Fleiss’ kappa, as there
were more than two coders. Although clear guidance is unavailable on the appropriateness
of values for Fleiss kappa [39], the authors deemed a Kappa ≥ 0.5 as acceptable.

4. Results
4.1. Interviews

Interviews were conducted with twelve employees of the target organisation, nine
officers and three non-commissioned officers. All interviewees were males between the
age of 25 and 45. An interview took on average one hour. After finalizing the narratives,
these were validated by the interviewees, giving them the opportunity to correct any
factual mistakes.
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4.2. Scenarios

A total of 33 scenarios remained after testing against the criteria (subject to goal
conflicts; pertaining to the target organisation); five were eliminated. Of these, 24 were
directly related to the main task (flight operations and (training) missions) of the unit
and nine were pertaining to maintenance and/or support. We considered the scenarios
to constitute a non-compliance with existing rules, regulations, or guidelines in three of
the base cases (9%, κ = 0.86). In two cases, these non-compliances were not visible to the
organisation external to the unit studied. Four example scenarios are reproduced in Table 1.

Table 1. Four example scenarios.

Scenario 1: Requesting terrain for military training is accompanied by a quite a bit of administrative work and takes at least two
weeks to complete. Following the prescribed procedures hampers the productivity of the unit and significantly reduces flexibility.
To cope, all the necessary information to request terrain is summarised in one A4 page which is submitted to the authorities. This
local ingenuity is within the existing rules. A copy is taken by the employees on the exercise. The productivity goal is hereby
greatly improved. For the base case, the model 1 characteristics were predominantly applicable and the model 2 characteristics
were not. The characteristics of model 2 are applicable to local ingenuity. Some of the model 1 characteristics are applicable to local
ingenuity, some are not, and some can neither be confirmed nor disproved.

Scenario 12: From civil airports, it is not allowed to take off after sunset. Civil airports are used as an alternate in case of an
emergency. It this is the case, there is a chance that once landed, it will not be possible to leave on the same day, creating the
challenge of securing the aircraft, disrupting productivity, and impacting the main task of the unit. No local ingenuity accompanies
this base case. No non-compliance was found. Model 1 characteristics are applicable to the base case and model 2 characteristics
are not.

Scenario 13: Military personnel may have to use violence to attain a military goal. Rules of engagement (ROEs) describe the
circumstances, conditions, degree and manner of violence that is allowed. Interpreting the ROEs can be difficult in some situations,
resulting in the risk of unwantedly breaking these rules. The resulting conservative attitude negatively impacts the safety and
expertise goals. Within the existing rules, a briefing is constructed by an employee, which provides more background and clarity of
the ROEs. This briefing results in less safety risk and improved building of expertise. Model 1 characteristics are applicable to the
base case and model 2 characteristics are not. The reverse is found for local ingenuity.

Scenario 28: Employees are obligated to have certain rules and procedures physically with them when training, of which most are
digitally stored on iPads. Finding the right procedure during training takes time and effort, negatively impacting the safety and
productivity goals. Within the existing rules, a master pdf file is constructed, which encompasses short cuts to all the necessary
rules. This turns the digital documents into one master file. Both the safety and productivity goal are improved, diminishing the
goal conflict with the compliance goal. No procedures pertain to either the base case or local ingenuity, resulting in model 1 and 2
characteristics neither confirmed nor disproved for this scenario.

4.3. Local Ingenuity

We found examples of local ingenuity within 22 of the 33 scenarios. These were
screened against the criteria (aimed to alleviate to goal conflicts; not originally intended
or designed into the rules; not explicitly included in the current documentation; part of
the regular repertoire of the operator; pertaining to the target organisation) and none
were eliminated.

We considered the examples of local ingenuity to constitute a non-compliance with
existing rules, regulations, or guidelines in twelve cases (55%, κ = 0.94). This varied from
the breach of a self-determined learning goal to the violation of a flight rule. In seven of
these twelve cases, the examples of local ingenuity were not visible to the organisation
external to the unit studied. There were no cases where a non-compliance in the base case
was changed into a compliancy by local ingenuity.

4.4. Goal Conflicts

For all but two scenarios, a goal conflict between the compliance goal and at least
one of the other organisational goals (safety, productivity, or building of expertise) was
determined, impeding the achievement of these latter goals. The interrater reliability for
determining which of the organisational goals is negatively impacted by the compliance
goal was sufficient (κ ≥ 0.85 for each organisational goal).
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As per definition, goal attainment opportunities were found in each scenario. A total of
54 opportunities were found—15 for the safety/security goal, 9 for the building of expertise
goal, and 30 for the productivity goal. We found that in nearly all scenarios (30 of the 33),
productivity was negatively impacted by the compliance goal and in most scenarios (20 of
the 33), the attainment of two organisational goals was hampered by the compliance goal.
Most common combination found was safety/security and productivity (twelve instances),
followed by building expertise and productivity (six instances), and safety/security and
building expertise (two instances). In one instance, all three goals were negatively impacted
by the compliance goal.

The 22 examples of local ingenuity had a positive effect on goal attainment, particularly
building expertise (six instances) and productivity (19 instances). The change was either
‘improved’ or ‘greatly improved’. Not in all cases was the riskiness of local ingenuity
increased versus the base case; in fact in some cases, it was reduced. In four instances,
local ingenuity improved the attainment of the safety/security goal. In four other instances
however, local ingenuity increased the safety/security risks. In all cases of an increased
risk, this was limited to ‘slight’. Local ingenuity within the bounds of existing rules and
regulations resulted in improvements in the safety, expertise, and productivity goals in,
respectively, three, five, and ten times out of the twenty attainment opportunities. Where
local ingenuity constituted a non-compliance with existing rules, regulations or guidelines,
it resulted in improvement of the safety, expertise, and productivity goals in, respectively,
one, one, and eight times out of the fourteen attainment opportunities and resulted in an
increased safety/security risk for three of the fourteen opportunities.

4.5. The Characteristics of Model 1 and Model 2 for the Base Cases

Our research endeavoured to identify rule management paradigms by using model
1 (top-down, classical, rational approach to rules) and model 2 (constructivist view) charac-
teristics. In this section, we report the results of our analysis on the base cases. As indicated
in the methodology section, we scored the applicability of the characteristics using a
3-point Likert scale in which a + indicates the characteristic is applicable, a − indicates the
characteristic is not applicable, and a 0 indicates there is doubt regarding applicability.

Based on the coding, we found that the characteristics of model 1 were predominant
for most base case descriptions (26 out of 33, κ ≥ 0.56), as indicated by the overall + scoring
visible in Table 2. Two of these base cases had no existing rules or procedures that are
applicable, hence the model 1 characteristics cannot be used, indicated by all 0 scores.
For the remaining five base cases, the model 1 characteristics could neither be confirmed
nor disproved, also indicated by all 0 scores. With regards to model 2, we found that the
characteristics were not applicable for most base case descriptions (27 out of 33, κ ≥ 0.63),
as indicated by all − scores. For the other six base cases, the model 2 characteristics could
neither be confirmed nor disproved because no existing rules or procedures were applicable,
as the 0 scores show.

Cronbach’s alpha was calculated to determine the internal consistency of the charac-
teristics and showed good overall internal consistency for model 1 (α = 0.93) and model
2 (α = 0.99). However, two characteristics of model 1 seemed less relevant to our data
set. “Proven effectiveness for simple, ‘golden rules’” (Behavioural Based Safety) (κ = 0.27)
and “Emphasises the role of organisational complicity in rule violation” (κ = 0.85) were
predominantly scored neutral. The low Kappa value of the former is explained by the high
agreement between coders in 30 of the 33 cases.



Safety 2022, 8, 37 8 of 18

Table 2. Results of model 1 and model 2 for the base cases.

Model 1 Model 2

Strengths Weaknesses Strengths Weaknesses

Scenario 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1 + 0 + + + 0 0 0 0 + + + − − − − − − − − −
2 + 0 + + + 0 0 + + + + + − − − − − − − − −
3 + 0 + + + 0 0 + 0 + + + − − − − − − − − −
4 + 0 + + + 0 0 + 0 + 0 + − − − − − − − − −
5 0 + + + + 0 0 + 0 + + 0 − − − − − − − − −
6 0 0 0 0 0 0 0 0 0 + + 0 − − − − − − − − −
7 + + + + + + + + + + + + − − − − − − − − −
8 + + + + + 0 0 + + + + + − − − − − − − − −
9 + + + + + 0 0 + + + + + − − − − − − − − −
10 + 0 + + + 0 0 + + + + + − − − − − − − − −
11 + − + + + 0 + + + + + + − − − − − − − − −
12 + + + + + 0 0 + + + + + − − − − − − − − −
13 0 + + + + 0 0 + + + + + − − − − − − − − −
14 + + + + + 0 0 + + + + + − − − − − − − − −
15 + + + + + 0 0 + + + + + − − − − − − − − −
16 + 0 + + + 0 0 + 0 + + + − − − − − − − − −
17 + + + + + 0 0 + + + + + − − − − − − − − −
18 + 0 + + + 0 0 + 0 + + + − − − − − − − − −
19 + 0 + + + 0 0 + 0 + + + − − − − − − − − −
20 + − + + + 0 0 + − + + + − − − − − − − − −
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23 + + + + + 0 0 + + + + + − − − − − − − − −
24 + 0 + + + 0 0 + 0 0 + + − − − − − − − − −
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 + 0 + + + 0 0 + 0 + + + − − − − − − − − −
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

29 + + + + + 0 0 + + + + + − − − − − − − − −
30 + + + + + 0 0 + + + + + − − − − − − − − −
31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

32 + + + + + 0 0 + + + + + − − − − − − − − −
33 + + + + + 0 0 + + + + + − − − − − − − − −

Legend: + indicates the characteristic is applicable; − indicates the characteristic is not applicable; 0 indicates
there is doubt regarding applicability.

4.6. The Characteristics of Model 1 and Model 2 for local ingenuity

In this section, we report the results of our analysis on the local ingenuities. We
found that the characteristics of model were predominantly not applicable for the examples
of local ingenuity (17 out of 22, κ ≥ 0.62), as indicated in Table 3 by mostly − scores.
For the remaining five local ingenuities, the model 1 characteristics could neither be con-
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firmed nor disproved, as indicated by the 0 scores, because no existing rules or procedures
were found to be applicable. We found that the characteristics of model 2 were predomi-
nant for most of the local ingenuity descriptions (18 out of 22, κ ≥ 0.53), as indicated by
mostly + scores. For the remaining four local ingenuities, the model 2 characteristics could
neither be confirmed nor disproved, as shown by the 0 scores, because no applicable rules
or procedures were found.

Cronbach’s alpha was calculated to determine the internal consistency of the charac-
teristics and showed good overall internal consistency for model 1 (α = 0.86) and model
2 (α = 0.91). Again, the characteristic “Proven effectiveness for simple, ‘golden rules’”
(Behavioural Based Safety) seemed less relevant to our data set (κ = 0.15, explained by the
high agreement between coders).

Table 3. Results of model 1 and model 2 for local ingenuity.

Model 1 Model 2

Strengths Weaknesses Strengths Weaknesses

Scenario 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1 + 0 − + + 0 0 − 0 − − − + + + + 0 + − + −
2 − − − − − 0 + + − − − − + + + + + + + + +

3 − − − − − 0 + − − − − − + + + + + + + + +

4 − − − − − 0 0 − − − − − + + + + + + + + +

7 − − − − − 0 0 − − − − − + + + + + + + + +

9 − − − − − 0 0 − − − − − + + + + + + + + +

11 − − − − − 0 + − − − − − + + + + + + + + +

13 − 0 − − 0 0 0 − 0 − − − + + + + + + 0 − −
14 − − − − − 0 + − − − − − + + + + + + + + +

16 − − − − − 0 0 − − − − − + + + + + + + + +

18 − − − − − 0 + − − − − − + + + + + + + + +

19 − − − − − 0 + − − − − − + + + + + + + + +

20 − − − − − 0 − − − − − − + + + + + + + + +

21 0 0 0 0 − 0 0 0 0 0 0 0 0 0 0 0 0 + 0 0 0

22 0 0 0 0 − 0 0 0 0 0 0 0 0 0 0 0 0 + 0 0 0

24 + 0 − − + 0 0 − 0 − − − + + + + 0 + − − −
25 0 0 − − + 0 0 − 0 − 0 − + + + + 0 + − − −
26 − − − − − 0 + − − − − − + + + + + + + + +

27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 + 0 0 0

28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 + 0 0 0

29 − − − − 0 0 − − − − − − + + + + + + + + +

30 − − − − − 0 + − − − − − + + + + + + + + +

Legend: + indicates the characteristic is applicable; − indicates the characteristic is not applicable; 0 indicates
there is doubt regarding applicability.

5. Discussion

In this study we aimed to identify what the differences were with regard to goal
realisation when applying two conflicting paradigms regarding rule perception and man-
agement as described by Hale & Borys [1]. We report on the findings of a study at an
operational squadron of a military organisation. The results are based on 33 scenarios that
have been collected through half-structured interviews, and that have been analysed for
goal conflict, goal attainment, non-compliances, and the characteristics of model 1 or model
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2 thinking [1]. We show that goal conflicts were frequently solved locally with routines
that optimize across multiple conflicting goals, dubbed ‘local ingenuity’. These routines
are not necessarily at odds with the literal wording, or the intent, of rules and regulations;
however the routine is not originally intended, is not designed into the rules, and is not
explicitly included in the current documentation.

5.1. Scenarios

Our first aim was to identify goal conflicts and local ingenuity. The results show that
the 33 scenarios describe a goal conflict between four organisational goals: to improve
safety or security, build the expertise of the employees, and/or increase productivity or
budget utilisation. These base cases were seen as situations in which (according to those
involved) there was a potential for improvement of the realization of these goals. Local
ingenuity was used to realise those goal improvement opportunities for the flight, (training)
mission and maintenance/support base cases as expected [10,11,40].

5.2. Local Ingenuity

In 22 of the 33 scenarios that were collected, an adjustment to work was identified to
alleviate tension between conflicting goals (i.e., local ingenuity further supporting our first
aim). These examples support Hollnagel [4] (p. 40) and Dekker [19], who described gaps
between what is written about how work should be done and what is actually done, and
how this is a result of the efforts to capture a non-deterministic and complex world into
rules and procedures. Regarding our fourth sub-research question, we found that local
ingenuity is in some instances aligned with the intent or the literal wording of rules. In
some cases (45%), we found that employees were able to solve goal conflicts within existing
rules and procedures. However, in 55% of cases (12 out of 22), some rule, regulation, or
guideline was violated; in many cases (7 out of 12) this was due to the solution not being
visible outside the target organisation, providing the answer to our third sub research
question as to the knowledge of management about local ingenuity. These results suggest
that the process of “keeping the rules alive and up to date in the process of regular and
explicit dialogue with first-line supervision” (cf. Hale & Borys [25]) is failing. We also
aimed, as indicated by our fifth, sixth, and seventh sub research questions, to identify if
local ingenuity is formalized. We found that, irrespective of whether local ingenuity was
compliant with existing rules and regulations or a non-compliance, we saw limited proof of
it being tested for (new) risks, it being incorporated into rules and regulations, or it being
disseminated to other units. Exceptions were scenario 11, in which local ingenuity was
tested for (new) risks, and scenario 13, in which local ingenuity was shared with other units.

5.3. Goal Conflicts and Goal Opportunities

We found goal conflicts between the compliance goal and the three other organisational
goals in all of the scenarios as predicted by the literature [16]. Our second research aim was
to identify if goal realisation was improved by local ingenuity. We found that applying
local ingenuity in the 22 of 33 scenarios led to an overall increase in goal attainment of
safety/security, productivity, and/or building expertise, regardless whether local ingenuity
was based on perceived freedom within rules or on lack of visibility. Not in all cases was
the riskiness of local ingenuity increased versus the base case; in fact, in some cases, it
was reduced.

To illustrate the goal conflict between the internal compliance goal and the organi-
sational goals as well as the effect of local ingenuity on goal attainment, we plotted both
the base cases and the local ingenuities found in two 2 × 2 frameworks [41], as seen in
Figures 1 and 2.
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As Figure 1 shows, the conflict between the compliance goal and the other organi-
sational goals resulted in compliance in 30 out of the 33 three scenarios, but goals were
not achieved in any of these cases. Local ingenuity of the employees resulted in 20 out
of the 22 instances in goal attainment (Figure 2). The resulting non-compliance was the
consequence of the desire to seize goal improvement opportunities. Being compliant and
achieving goals, however, is not necessarily an ideal situation; in some cases, the intent of
the rules was not complied with, although in a literal sense there was compliancy. In other
cases, we found that the rule base was not challenged or modified despite examples of local
ingenuity that should have triggered a change in rules (local ingenuities 1, 21, 22, and 28).

In only three base cases, we encountered non-compliances, whereas we found twelve
as a result of local ingenuities. The quadrupling of the violations was expected, as they were
the result of finding a quicker way to do the job, the design making compliance difficult
or even impossible [42], the rules lacking an understanding of the working situation [8],
conflicting demands [43,44], and a lack of worker involvement in rulemaking [45]. In the
cases in which local ingenuity led to non-compliances, we identified a small increase in
the safety risk with three violations. However, we also identified a decrease in the safety
risk with two other non-compliances and an increased improvement in productivity in all
non-compliances.

5.4. Model 1 and Model 2

Finally, as reflected in our eighth and ninth sub research questions, we aimed to
identify what rule paradigms are applied and how they affected the creation of local inge-
nuity. According to the interviewees, the lack of transparency on local ingenuity in this
organisation was heavily compelled by an approach to rules and compliance that aligns
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with the characteristics of model 1 [1]. We found that in the organisation’s approach to
potential for improvement of the attainment of organisational goals (i.e., the base case), a
model 1 alignment was predominant and there was no alignment with model 2 charac-
teristics. The organisation’s approach to local ingenuity met most of the characteristics of
model 2, and few of the characteristics of model 1. Goal conflicts are more likely and more
persevering with model 1 as a result of the rigid way of looking at work. Only by taking on
a model 2 perspective was local ingenuity stimulated, and therefore the achievement of
conflicting goals possible. In those cases in which a model 2 approach was not possible
(e.g., due to high visibility outside the unit studied), local ingenuity was smothered and
goal achievement seemed sub-optimal. In those cases in which local ingenuity was evident
however, we found that there was a lack of model 1 thinking, resulting in a lack of clear
procedures to support task execution and to train others, and for organisational design pur-
poses [1]. In case of non-compliances as a result of local ingenuity, these were continuous
and went entirely unmanaged except at the unit level, effectively leading to the complicity
of superiors.

The characteristic “Proven effectiveness for simple, ‘golden rules’” (Behavioural Based
Safety) of model 1 turned out to be problematic when coding the scenarios in the target
organisation. We found this characteristic in only one base cases and none of the local
ingenuities. Behavioural Based Safety is a concept not embraced within the RNLAF,
explaining this result. The characteristic “Emphasises the role of organisational complicity
in rule violation” of model 1 also seemed to pose a problem. The lack of applicability
with the base cases is explained by a lack of non-compliances. For local ingenuity, this
characteristic is found to be applicable in six cases of non-compliances.

5.5. Effectiveness of a Workplace

The results of our study confirm downward pressure on local ingenuity as a con-
sequence of a predominant focus on model 1 thinking to the exclusion of model 2. The
opportunity for local ingenuity is limited to caveats in the rules and regulations or local
ingenuity is invisible to others outside the operational unit (including the rest of the mil-
itary organisation). Because local ingenuity (be it compliant or not) is largely invisible,
it is not tested for (new) risks, not incorporated into rules and regulations or the Safety
Management System, and not disseminated to other units.

In some instances, we found merely cosmetic compliance (i.e., to the literal wording
of rules, not the intention). When compliance becomes impossible while trying to solve
problems, employees come up with entirely different task executions, that provide a way
to work around the problems and still fall within the rules, just different rules than the
problems conflict with.

5.6. Limitation of the Study

Since the topic of goal conflicts is considered gender-neutral, we suspect gender
has had no impact on the conclusions drawn in this study, despite having only males as
respondents. The unit participating in the research is an all-male unit. Female employees
are scarce within the operational domain of the RNLAF and, if present, a minority. However,
we conducted one interview with a female working closely with the unit as a control, which
generated identical scenarios and examples of local ingenuity. In future research, it could
be valuable to look at possible gender differences when studying local ingenuity.

5.7. Theoretical Contribution

Our research contributes to the existing literature on model 1 and model 2 think-
ing by showing that the characteristics can be used to discern which of the paradigms
about rules have been adopted in a particular situation. This novel application has em-
pirically confirmed the existence of two conflicting paradigms for rule management, a
top-down, classical, rational approach to rules (model 1 according to Hale & Borys [1]) and
a constructivist view (model 2).
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We found that one needs to tailor the taxonomy of goals to an organisation when
conducting an investigation into goal conflicts, rather than subsuming to the generic
classifications in the literature. Our taxonomy of safety/security, productivity, and building
expertise turned out to be useful to illustrate goal conflicts in all 33 scenarios. Adding the
overall internal goal of being compliant to our taxonomy seemed more illustrative than
the simple bi-polar ETTO assumption [17] and more tailored to this organisation than the
Dynamic Safety Model [16], which encompasses only organisational goals.

5.8. Practical Contribution

Our research contributes to practice by adding more nuance when comparing com-
pliance to non-compliance. The findings show that a predominant focus on model 1 to
the exclusion of model 2 hampers the effectiveness of the unit studied. Being compliant
and achieving goals is not necessarily an ideal situation; in some cases, the intent of the
rules was not complied with, although in a literal sense there was compliancy. In other
cases, we found that the rule base was not challenged or modified despite examples of local
ingenuity that should have triggered a change in rules. With this research, a way to identify
and describe the effectiveness of the entire RNLAF becomes possible. It also provides a
way to enhance the effectiveness of the organisation.

5.9. Recommendations

Based on our findings, the military organisation is advised to consider an approach
to rules and regulations and local ingenuity that combines the strengths of model 1 and
model 2. This includes well-defined autonomy (freedom-in-a-frame), a responsive attitude
to rule modifications, operator input, and (dynamic) management of exceptions to meet
the complexity of the operation. This well-defined autonomy means that operators feel
trusted to resort to alternative compliance when performing their job. This could mean
to deviate from rules and procedures, which is explained to peers and supervisors and is
done knowingly and responsibly. This requires an organisation to make use of the expertise
and professionalism of its employees, as found in local ingenuity, but not yet in the rules
and regulations. In case of alternative compliance, a normative debrief takes place after
the task is executed to evaluate the action chosen against goal realisation and possible
risks, closing the feedback loop. This normative debrief ensures (a limited) control and the
possibility to learn from successful solutions. It is also a way to gain insight in the possible
role of personal interests that might conflict with the interests of the unit or organisation.
We hardly encountered this in our research, only in one scenario. A normative debrief can
help aligning these different interests.

Hidden local ingenuity prevents a discussion regarding its appropriateness. Compliant
but constrained local ingenuity cannot be deliberately applied by an organisation. Both
situations are undesirable from an organisational perspective. The examples of local
ingenuity–and the eleven cases in which no local ingenuity was devised despite a goal
conflict–justify that rules should allow for a certain autonomy (freedom-in-a-frame) such
as proposed by De Boer [3], and that a balance needs to be found with the five goals of
rules (remembering the steps of a task, to educate, to cooperate effectively, for planning
and design purposes, and to evaluate behaviour) [1]. If neither of these purposes is fulfilled
by a rule, the rule makes no sense. Furthermore, in some instances, rules do not match
reality because they have been written dislocated in time and place from the execution of
work, sometimes resulting in an increased safety risk when complying to these rules [3].
In these instances, operators need the skills to recognize that not complying is necessary,
which the organisation should legitimize.

In our study, the required equilibrium had not been found, as in none of the cases had
local ingenuity been integrated into the rule base. In fact, this equilibrium has not been
actively sought, parties instead opting in nine cases to keep local ingenuity within the unit
and therefore hidden from entities outside the own unit.
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Operators also need to be able to prioritize goals when goal conflicts occur. This
cannot be set in stone, as each situation is different. Depending on the nature of the
rules (legislation versus work procedures) and the task to be executed (safety versus
productivity for instance), different choices can and will be made. What is needed is a
recognition that goal conflicts are common and a predominant focus on compliance will
hinder goal realisation.

As a result of our study we hope to be able to close the gap between local ingenuity
and the rules and regulations, by testing local ingenuity for appropriateness under specific
conditions and integrating it into the rule base [3]. The steps and success of this path will
be reported in a next paper.

5.10. Next Steps

Hale and Borys [1] identified characteristics of both model 1 and model 2, and indicated
whether they considered these strengths or weaknesses. The authors suggest a framework
which combines strengths of model 1 and 2 which “places the monitoring and adaption
of rules central to its management process and emphasises the need for participation
of the intended rule followers in the processes of rulemaking, but more importantly in
keeping those rules alive and up to date in the process of regular and explicit dialogue
with first-line supervision . . . ” [25]. The authors propose a field test of their approach. De
Boer [3], building on the work of Hale and Borys, detailed how such a framework might
be implemented. The author also indicated how significant changes to working practices
might first be tested under controlled circumstances to check for unwanted side effects [3].

6. Conclusions

In this study, we aimed to identify what the differences were with regard to goal
realisation when applying two conflicting paradigms regarding rule perception and man-
agement, as described by Hale & Borys [1]. We gathered more than 30 scenarios where goal
conflicts were evident within an operational unit of a military organisation.

Goal conflicts were frequently solved locally with routines that optimize across multi-
ple conflicting goals, dubbed ‘local ingenuity’. These routines were not necessarily at odds
with the literal wording, or the intent, of rules and regulations; however, the routine was
not originally intended, was not designed into the rules, and was not explicitly included in
the current documentation.

In this organisation, local ingenuity was either created within the existing rule base or
invisible to those outside the unit, suggesting that the process of “keeping the rules alive
and up to date in the process of regular and explicit dialogue with first-line supervision” is
failing. The examples of local ingenuity were not tested for the introduction of new risks,
did not become part of the knowledge base of the organisation, and were not disseminated
as best practices.

An explanation for this phenomenon was found in the fact that the military organisa-
tion, using the wordings of Hale and Borys [1], was applying a top-down, classical, rational
approach to rules. We found clear evidence that the RNLAF is using the model 1 paradigm
in each of the 33 scenarios, to the exclusion of the model 2 paradigm. The model 1 paradigm
focuses on a priori devised rules and procedures that encompass the best way to do the
work and is unable to encapsulate the dynamical complexity of a work floor. It is expected
that the target entity is typical for many other organisations.

In contrast, the examples of local ingenuity followed from a constructivist view of rules
as dynamic, local, situated constructions of operators as experts. This shows that the top-
down, classical, rational approach to rules is insufficient to understand how work is done.
The model 1 focus is constraining the development and transparency of local ingenuity and
results in the inhibition of goal conflict solutions. Local ingenuity is suboptimal, leading to
overall suboptimal effectiveness of the unit studied.

The results of this study suggests that organisations are more effective in solving
goal conflicts and creating transparency on local ingenuity if they adopt a constructivist
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paradigm combined with a classical paradigm. This includes well-defined autonomy
(freedom-in-a-frame), a responsive attitude to rule modifications, operator input, and
(dynamic) management of exceptions to meet the complexity of the operation.

We consider the results useful for other organisations resembling the RNLAF. This
includes, first of all, the other departments within the Defence organisation, such as the
Royal Army and Royal Navy. Considering the fact that the compliance goal is the same
throughout the entire Defence organisation, it is highly likely it will lead to goal conflicts
and creative goal resolution within the army and navy as well. Furthermore, we expect
any organisation, such as the Dutch Defence organisation, that has a firm compliance goal
that creates pressure on other organisational goals, will no doubt find intriguing local
ingenuity. Since this research was conducted within a military organisation with all male
interviewees, it could be interesting to see if the results regarding goal conflicts, the creation
and execution of local ingenuity, and goal realisation would be the same in a non-military
organisation with both male and female interviewees. This would require more research.

Author Contributions: Conceptualization, L.B.-H., R.J.D.B. and S.W.A.D.; Methodology, L.B.-H. and
R.J.D.B.; Validation, L.B.-H.; Formal Analysis, L.B.-H. and R.J.D.B.; Investigation, L.B.-H. and R.J.D.B.;
Resources, L.B.-H.; Data Curation, L.B.-H.; Writing—Original Draft Preparation, L.B.-H. and R.J.D.B.;
Writing—Review & Editing, S.W.A.D. and S.S. Visualization, L.B.-H.; Supervision, S.W.A.D.; Project
Administration, L.B.-H. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Human Research Ethics Committee of the University of
Technology Delft (date of approval: 25 February 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: All anonymized or aggregated data will be uploaded to 4TU.ResearchData
with public access. Due to security/confidentiality reasons only a subset of the generated data will
be made available. To access the full data a formal request can be made to the Department of Defense
of the Netherlands.

Acknowledgments: The authors would like to gratefully acknowledge the employees of the opera-
tional unit studied for participating in this research as well as the third researcher, Edzard Boland, for
his contribution to this research.

Conflicts of Interest: The authors declare that they have no known competing financial interests or
personal relationships that could have appeared to influence the work reported in this paper. The
research is conducted with the label of academic freedom. It reflects the vision of the researchers, not
the vision of the RNLAF.

Appendix A

Table A1. The strengths and weaknesses of model 1 and 2 [1] and used clarification.

Model 1 Strengths

1 Emphasis on written nature of rules to facilitate
checking by regulators for non-compliances “Emphasis on the scrutiny of writte documentation”

2 Consequences of violations are clear and explicit “Emphasis on the detection of non-compliance.”

3 Management and SME’s are most competent in making
the rules, which are imposed on the operators

“Rules are devised by experts that are not part of the workforce,
to prevent errors and mistakes of the workforce, who are seen

as more limited than the experts in their competence
and experience.”

4 Based on Scientific Management, a rationalist and
prescriptive approach to rules

“Rules are seen as a best practice, the one best way to perform
a job.”
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Table A1. Cont.

Model 1 Strengths

5 Action rules are used to describe the best way to do the
work, which are easy to follow for novices

“Because novices do not yet have their own action rules and/or
are not able yet to derive them from process rules, they need, at

least temporarily rules from experts imposed on them.”

6 Rules are the ’gold standard’ for correct behaviour
(Behavioural Based Safety)

“BBS, visible in observable rules, schedules of observation and
feedback provided, is used to ensure compliance.”

7 Organisational complicity as a result of violations in case
rule compliance conflicts with productivity demands

“This characteristic is only visible when a non-compliance has
been detected.”

Model 1 Weaknesses

8 Sees operators as dumb robots that have to follow the
rules that are imposed on them

“Operators need not to bother themselves with thinking about
rules and exceptions, just following them or asking

management what to do in case a rule cannot be
complied with.”

9 Violations and errors are voluntary, negative actions,
committed by employees that think they know better “Violation is always wrong and blame worthy”

10
Sees rule-making as a one-off, static process; rules only
need modification when the work changes significantly

or an accident happens

“Rules are carved in stone, the threshold for rule modification is
rather high.”

11 Encountered exceptions can only be dealt with by rule
book growth

“If operators cannot comply with a rule, management will come
up with new rules as a solution”

12
The focus on written rules results in a gap with reality; if

rules do not match reality a modification of reality
is needed

“Model 1 starts from the written rules and deduces from them
that actions are compliances or violations. Modify reality to

match the rules.”

Model 2 Strengths

1 Operators as seen as the real experts central to
rule making

“Operators know the complexity of the work and are hence the
experts needed for rule making.”

2 Key to rule use are experience, expertise, construction of
meaning and sense-making

“Using of rules is based on both individual perceptions and
judgements as well as group processes in which the

applicability of rules is determined.”

3 Rule-making is a continuous, dynamic process that is
never complete “Rules need to be adapted and translated to be used.”

4 Relates abstract, generic, written rules to the flexible,
local interpretation visible in routines

“Tacit rules or emerging expert rules are based on experience
and socially constructed. They constitute organisational

memory on how to deal with situations and change as a result
of new experiences and learning.”

5 Recognises the importance of exceptions of written rules
and sees adaptations not as violations

Reality is much more diverse than rules give credit for which
makes violations inevitable, a positive necessity.

6 Placing centrally experience, competence and ability
to adapt

“Experience, competence and ability to adapt guide if, when
and how to deviate from procedures.”

Model 2 Weaknesses

7
The making and changing of rules happens locally
which lacks transparency for regulators and creates

learning difficulties for novices

“Rules are not always written, making it difficult to check for
risks or for novices to get familiar with them. There is no rule

modification process.”

8 Undervalues the need for the organisation to explicitly
manage the use and development of rules

“Changing the rules and their definition fundamentally to
match reality. If rules are not described and/or the way to do

something is not transferable, this characteristic is not
applicable.”

9 Differences in interpretation and
competence/experience are not visible

“It is unclear whether “the knowledge to vary and adapt the
procedures is [ . . . ] present”, or whether “mistrust of rules

leads to needless violations of them”. If the difference between
erroneous deviation and professional deviation is clear and

visible, this characteristic is not applicable.”



Safety 2022, 8, 37 17 of 18

References
1. Hale, A.; Borys, D. Working to rule, or working safely? Part 1: A state of the art review. Saf. Sci. 2013, 55, 207–221. [CrossRef]
2. Dekker, S.W.A. Failure to adapt or adaptations that fail: Contrasting models on procedures and safety. Appl. Ergon. 2003, 34,

233–238. [CrossRef]
3. De Boer, R.J. Safety Leadership. A different, Doable and Directed Approach to Operational Improvements; CRC Press: Boca Raton, FL,

USA, 2021.
4. Hollnagel, E. Safety-I and Safety-II The Past and Future of Safety Management; Taylor & Francis Group: Boca Raton, FL, USA, 2014.
5. Mendoza, A.M.; Liu, S.C.; Dumlao, S.V.; Hendricks, J.W.; Son, C.; Sasangohar, F.; Peres, S.C. Where Two Ends Meet: Operator and

Stakeholder Perceptions of Procedures. Proc. Hum. Factors Ergon. Soc. Annu. Meet. 2020, 64, 1350–1354. [CrossRef]
6. Dekker, S.W.A. Safety Differently. Human Factors for a New Era.; Apple Academic Press Inc.: Palm Bay, FL, USA, 2014.
7. Dekker, S.W.A.; Tooma, M. A capacity index to replace flawed incident-based metrics for worker safety. Int. Labour Rev. 2021.

[CrossRef]
8. Laurence, D. Safety rules and regulations on mine sites—The problem and a solution. J. Safety Res. 2005, 36, 39–50. [CrossRef]
9. De Boer, R.J.; Koncak, B.; Habekotté, R.; Van Hilten, G. Introduction of ramp-LOSA at KLM Ground Services. In Proceedings of

the Human Factors and Ergonomics Society Annual Meeting, Leeds, UK, 19 September 2011.
10. Woods, D.D.; Dekker, S.W.A.; Cook, R.; Johannesen, L.; Sarter, N. Behind Human Error; Ashgate Publishing Limited: Farnham,

UK, 2010.
11. Bye, R.J.; Aalberg, A.L. Why do they violate the procedures?—An exploratory study within the maritime transportation industry.

Saf. Sci. 2020, 123, 104538. [CrossRef]
12. Damoiseaux-Volman, B.A.; Medlock, S.; van der Eijk, M.D.; Romijn, J.A.; Abu-Hanna, A.; van der Velde, N. Falls and delirium

in older inpatients: Work-as-imagined, work-as-done and preferences for clinical decision support systems. Saf. Sci. 2021,
142, 105355. [CrossRef]

13. Watt, A.; Jun, G.T.; Waterson, P. Resilience in the blood transfusion process: Everyday and long-term adaptations to ‘normal’
work. Saf. Sci. 2019, 120, 498–506. [CrossRef]

14. Shojania, K.G.; Dixon-Woods, M. Bad apples: Time to redefine as a type of systems problem? BMJ Qual. Saf. 2013, 22, 528–531.
[CrossRef]

15. Dekker, S.W.A. Foundations of safety science; Taylor & Francis Group, LLC: Boca Raton, FL, USA, 2019.
16. Rasmussen, J. Risk management in a dynamic society: A modelling problem. Saf. Sci. 1997, 27, 183–213. [CrossRef]
17. Hollnagel, E. The ETTO Principle; Taylor & Francis Ltd.: Abingdon, UK, 2009.
18. Reason, J. Human Error; Cambridge University Press: Cambridge, UK, 1990.
19. Dekker, S.W.A. The Safety Anarchist; Routledge Taylor & Francis Group: New York, NY, USA; London, UK, 2018.
20. Dekker, S.W.A. The Field Guide to Understanding Human Error; Ashgate Publishing Limited: Aldershot, UK, 2006.
21. Furniss, D.; Nelson, D.; Habli, I.; White, S.; Elliott, M.; Reynolds, N.; Sujan, M. Using FRAM to explore sources of performance

variability in intravenous infusion administration in ICU: A non-normative approach to systems contradictions. Appl. Ergon.
2020, 86, 103113. [CrossRef] [PubMed]

22. Schubel, L.; Stein, L.; Barrientos, R.R.; Valdiviezo, C.; Townsend, M.; Basch, P.; Weintraub, W.; Hettinger, Z.; Laccay, C.; Chaney,
K.; et al. Bridging the gap: Workflow analysis evaluating “work-as-imagined” versus “work-as-done” for cardiac risk calculation.
Proc. Hum. Factors Ergon. Soc. Annu. Meet. 2019, 63, 767–771. [CrossRef]

23. Iflaifel, M.H.; Lim, R.; Ryan, K.; Crowley, C.; Iedema, R. Understanding safety differently: Developing a model of resilience in the
use of intravenous insulin infusions in hospital in-patients- A feasibility study protocol. BMJ Open 2019, 9, e029997. [CrossRef]
[PubMed]

24. Ashour, A.; Ashcroft, D.M.; Phipps, D.L. Mind the gap: Examining work-as-imagined and work-as-done when dispensing
medication in the community pharmacy setting. Appl. Ergon. 2021, 93, 103372. [CrossRef]

25. Hale, A.; Borys, D. Working to rule or working safely? Part 2: The management of safety rules and procedures. Saf. Sci. 2013, 55,
222–231. [CrossRef]

26. Melo, R.; Costa, D. cReducing the gap between work as done and work as imagined on constrution safety supported by UAS.
In Proceedings of the REA Symposium on Resilience Engineering Embracing Resilience, Kalmar, Sweden, 24–27 June 2019.
[CrossRef]

27. Iflaifel, M.H.; Lim, R.H.; Crowley, C.; Greco, F.; Ryan, K.; Iedema, R. Modelling the use of variable rate intravenous insulin
infusions in hospitals by comparing Work as Done with Work as Imagined: Modelling the use of variable rate intravenous insulin
infusions. Res. Soc. Adm. Pharm. 2022, 18, 2786–2795. [CrossRef]

28. Nordlöf, H.; Wiitavaara, B.; Winblad, U.; Wijk, K.; Westerling, R. Safety culture and reasons for risk-taking at a large steel-
manufacturing company: Investigating the worker perspective. Saf. Sci. 2015, 73, 126–135. [CrossRef]

29. Reader, T.W.; Reddy, G.; Brett, S.J. Impossible decision? An investigation of risk trade-offs in the intensive care unit. Ergonomics
2018, 61, 122–133. [CrossRef]

30. Amalberti, R.; Vincent, C. Managing risk in hazardous conditions: Improvisation is not enough. BMJ Qual. Saf. 2020, 29, 60–63.
[CrossRef]

31. Sanford, N.; Lavelle, M.; Markiewicz, O.; Reedy, G.; Rafferty, A.M.; Darzi, A.; Anderson, J.E. Capturing challenges and trade-offs
in healthcare work using the pressures diagram: An ethnographic study. Appl. Ergon. 2022, 101, 103688. [CrossRef]

http://doi.org/10.1016/j.ssci.2012.05.011
http://doi.org/10.1016/S0003-6870(03)00031-0
http://doi.org/10.1177/1071181320641322
http://doi.org/10.1111/ilr.12210
http://doi.org/10.1016/j.jsr.2004.11.004
http://doi.org/10.1016/j.ssci.2019.104538
http://doi.org/10.1016/j.ssci.2021.105355
http://doi.org/10.1016/j.ssci.2019.07.028
http://doi.org/10.1136/bmjqs-2013-002138
http://doi.org/10.1016/S0925-7535(97)00052-0
http://doi.org/10.1016/j.apergo.2020.103113
http://www.ncbi.nlm.nih.gov/pubmed/32342897
http://doi.org/10.1177/1071181319631288
http://doi.org/10.1136/bmjopen-2019-029997
http://www.ncbi.nlm.nih.gov/pubmed/31296514
http://doi.org/10.1016/j.apergo.2021.103372
http://doi.org/10.1016/j.ssci.2012.05.013
http://doi.org/10.15626/rea8.02
http://doi.org/10.1016/j.sapharm.2021.06.008
http://doi.org/10.1016/j.ssci.2014.11.020
http://doi.org/10.1080/00140139.2017.1301573
http://doi.org/10.1136/bmjqs-2019-009443
http://doi.org/10.1016/j.apergo.2022.103688


Safety 2022, 8, 37 18 of 18

32. Francis, J.J.; Johnston, M.; Robertson, C.; Glidewell, L.; Entwistle, V.; Eccles, M.P.; Grimshaw, J.M. What is an adequate sample
size? Operationalising data saturation for theory-based interview studies. Psychol. Heal. 2010, 25, 1229–1245. [CrossRef] [PubMed]

33. Haque, A.U.; Aston, J.; Kozlovski, E. The impact of stressors on organizational commitment of managerial and non-managerial
personnel in contrasting economies: Evidences from Canada and Pakistan. Int. J. Bus. 2018, 23, 166–182.

34. Faizan, R.; Haque, A.U.; Cockrill, A.; Aston, J. Alternative evaluation of S&P 500 index in relation to quantitative easing. Forum
Sci. Oeconomia 2017, 5, 5–18. [CrossRef]

35. Haque, A.U.; Yamoah, F.A. The role of ethical leadership in managing occupational stress to promote innovative work behaviour:
A cross-cultural management perspective. Sustainability 2021, 13, 9608. [CrossRef]

36. Morse, J.M. Determining Sample Size. Qual. Health Res. 2000, 10, 3–5. [CrossRef]
37. Hollnagel, E.; Laursen, T.; Sørensen, R. A day when (Almost) nothing happened. Saf. Sci. 2022, 147, 105631. [CrossRef]
38. Bryman, A. Social Research Methods; Oxford University Press: Oxford, UK, 2016.
39. Sim, J.; Wright, C.C. The kappa statistic in reliability studies: Use, interpretation, and sample size requirements. Phys. Ther. 2005,

85, 257–268. [CrossRef]
40. Hollnagel, E. Safety-II in Practice Developing the Resilience Potentials; Routledge Taylor & Francis Group: New York, NY, USA, 2018.
41. De Boer, R.J. Research into control loop flaws at a maintenance squadron using narratives. In Proceedings of the 32nd EAAP

Conference, Cascais, Portugal, 26–30 September 2016.
42. Lawton, R. Not working to rule: Understanding procedural violations at work. Saf. Sci. 1998, 28, 77–95. [CrossRef]
43. Battmann, W.; Klumb, P. Behavioural economics and compliance with safety regulations. Saf. Sci. 1993, 16, 35–46. [CrossRef]
44. Weichbrodt, J. Safety rules as instruments for organizational control, coordination and knowledge: Implications for rules

management. Saf. Sci. 2015, 80, 221–232. [CrossRef]
45. Kanse, L.; Parkes, K.; Hodkiewicz, M.; Hu, X.; Griffin, M. Are you sure you want me to follow this? A study of procedure

management, user perceptions and compliance behaviour. Saf. Sci. 2018, 101, 19–32. [CrossRef]

http://doi.org/10.1080/08870440903194015
http://www.ncbi.nlm.nih.gov/pubmed/20204937
http://doi.org/10.23762/fso
http://doi.org/10.3390/su13179608
http://doi.org/10.1177/104973200129118183
http://doi.org/10.1016/j.ssci.2021.105631
http://doi.org/10.1093/ptj/85.3.257
http://doi.org/10.1016/S0925-7535(97)00073-8
http://doi.org/10.1016/0925-7535(93)90005-X
http://doi.org/10.1016/j.ssci.2015.07.031
http://doi.org/10.1016/j.ssci.2017.08.003

	Introduction 
	Literature Review 
	Goal Conflicts, Violations & Local Ingenuity 
	Two Conflicting Views of Rules and the Covert Nature of Local Ingenuity 
	Local Ingenuity 
	Implications for This Research 

	Method 
	Target Organisation 
	Interviews 
	Scenario Descriptions 
	Coding 

	Results 
	Interviews 
	Scenarios 
	Local Ingenuity 
	Goal Conflicts 
	The Characteristics of Model 1 and Model 2 for the Base Cases 
	The Characteristics of Model 1 and Model 2 for local ingenuity 

	Discussion 
	Scenarios 
	Local Ingenuity 
	Goal Conflicts and Goal Opportunities 
	Model 1 and Model 2 
	Effectiveness of a Workplace 
	Limitation of the Study 
	Theoretical Contribution 
	Practical Contribution 
	Recommendations 
	Next Steps 

	Conclusions 
	Appendix A
	References

