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As these various outcomes of the influence of rule characteristics on the violation 

of rules shows, the content and formulation of rules has to be well conceived. Further-

more, the interplay between different rules and possible future situations should be re-

garded as far as possible. If a rule is violated very frequently and the goal is to reduce the 

amount of violation, one of the first priorities should be to review the rule characteristics.  

The contextual conditions which are described by Lehman and Ramanujam 

(2009) are the secrecy of compliance structures and the coupling between violations and 

outcomes. The secrecy of the compliance structures refers to the extent to which organi-

sations monitor and detect rule violations and how this is communicated to the organisa-

tional members. If the structural secrecy is high, the detection and control is concentrated 

in one organisational unit and only a small number of organisational members are in-

formed about the monitoring, detection and regulation practices in the organisation (Leh-

man & Ramanujam, 2009). If the secrecy of the compliance structures is low, the monitor-

ing activities are distributed to different units and the procedure is transparent for the or-

ganisational members. Lehman and Ramanujam (2009) found that a high secrecy of the 

compliance structures is associated with a high amount of rule violations.  

The extent to which rule violations are monitored and detected varies according to 

the frequency with which audits are conducted and is also influenced by the amount of 

information which is revealed about the audit frequency. This aspect is addressed in the 

empirical part (cf. impact of audit probability, paragraph 6.3). The study described in this 

part focuses on the impact of the accuracy of information about audit probabilities on the 

occurrence of safety-related rule violations. On the basis of the theory of the selectivity of 

rule violations (Lehman & Ramanujam, 2009), it can be assumed that the higher the ac-

curacy of information about audit probabilities, the less secret is the compliance structure, 

which in turn leads to a decrease in rule violations. If no information about the audit prob-

abilities is supplied, this should result, by contrast, in a comparatively high amount of rule 

violations. 

An example of possible interactions between rule characteristics and contextual 

conditions, which is mentioned by Lehman and Ramanujam (2009), is that the low proce-

dural emphasis may facilitate the enforceability of a rule, because the low procedural em-

phasis makes the detection of rule violations easier. Conversely, rule characteristics can 

also influence contextual conditions, for example a high interdependence of rules leads to 

a low level of compliance structure secrecy, because the interdependence of the rules 

makes it difficult to concentrate the responsibility for rule compliance to only one unit. 
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A further determinant on organisational level is the organisational culture. The or-

ganisational culture is determined by organisational standards and objectives, which are 

implicitly or explicitly communicated to the organisational members (Lawton, 1998). As an 

example of influences of the organisational culture, Lawton refers to the quite common 

conflict between the performance- and safety-oriented goals of an organisation, which is 

also mentioned by Reason (1998) and Alper and Karsh (2009). In contrast to Lawton, 

Reason and Alper and Karsh assign the occurrence of goal conflicts to the work sys-

tem/situational level.  

According to Lawton (1998), three requirements have to be met by an organisa-

tion in order to support rule compliance. The first requirement refers to the rule quality: 

the rule should be accurate, comprehensible, user-friendly and should be updated and 

reviewed regularly. The second requirement is that people must be aware of the rule and 

the hazards which are risked if the rule is violated. This can be achieved by the proposi-

tion of regular training measures, which should be also used to introduce new rules and 

procedures. The last requirement which should be met by the organisation is the monitor-

ing of rule-related behaviour and the fair and consistent sanctioning of rule violations in 

order to increase the costs of violating (Lawton, 1998). By implication, this means that 

bad rules, rules which are not known or rules which are not enforced by corresponding 

sanctioning mechanisms are factors which promote rule violations.  

External environment level 

The external environment level includes all exogenous influences on the organisa-

tion (Alper & Karsh, 2009). These influences can be legal regulations and governmental 

standards, as well as influences of the respective industrial sector (cf. Figure 3). 

5.1.6 The Human Factors perspective – Conclusions 

Human Factors research is associated with the continuous improvement of safety 

by focusing on the human contribution to safety in the man-machine-organisation interac-

tion. The prevention of unsafe behaviour is in this regard one of the main research inter-

ests in this area. Whereas the topic of human error has been very central in the research 

community, the conscious decision to violate safety-related rules received comparatively 

little attention. Nevertheless, over the years, several Human Factors researchers have 

discovered the significance of this topic. They have identified different rule violation types 

and formulated models which describe different levels of factors determining rule viola-

tions. The previous section gave a summary of these research activities. To integrate the 
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6.3 The impact of audit probability –  
The impact of the accuracy of information about audit prob-
abilities on safety-related rule violations and the bomb crater 
effect   

6.3.1 Abstract 

The present investigation was conducted in order to gain insights into the determinants of 

safety-related rule violations. Thus, the aims were to replicate the framing of the produc-

tion outcome investigated in previous studies; to ascertain the impact of the accuracy of 

information about audit probabilities; and to determine whether the amount of violations 

increases just after an audit has been experienced. The research questions were experi-

mentally investigated using a 2x3 design with the factors framing (gain, loss) and accu-

racy of information about audit probabilities (no, vague or precise information). The par-

ticipants (n = 148) were required to put themselves in the role of a control room operator 

of a waste water treatment plant. They had to choose whether to start up the plant using 

the prescribed safe but non-profitable procedure or to apply the profitable but unsafe and 

therefore forbidden start-up procedure. Participants violated the rule significantly more 

frequently when the production outcome was loss-framed. Furthermore, it was shown that 

precise information about audit probabilities led to significantly more rule violations than 

vague or no information. The data analysis additionally revealed that participants tend to 

violate a safety-related rule significantly more often if they have just experienced a safety 

audit (bomb crater effect). To prevent rule violations, it should be avoided that people (1) 

think that they are not reaching their objectives (as suggested by a loss-framed depiction 

of the production outcomes), and (2) receive precise information about audit probabilities. 

Furthermore, it is recommendable to occasionally conduct two consecutive audits.  

6.3.2 Introduction 

Organisational accidents are rare but disastrous events occurring in environments 

which involve complex modern technologies such as in the chemical industry, the aviation 

sector or the railway sector (Reason, 1997). Such accidents can have fatal consequenc-

es not only for the staff and the assets of the organisation, but also for the surrounding 

population who are not actually involved (Reason, 1997). The nuclear power plant disas-

ter in Tschernobyl in 1986 and the explosion of the BP Refinery in Texas City in 2005 are 

two of the most notable catastrophes among the vast number of organisational accidents 
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The computer-based simulation (WaTrSim, Burkolter et al., 2009) used in the pre-

sent study is based on the simulation of waste water treatment plant. In the WaTrSim 

simulation, the participants assume the role of a control room operator, who is responsi-

ble for starting up and controlling one of the 20 plants of the company (WaterTec-Rhein-

Ruhr). As operators, participants segregate industrial waste water, composed of solvent 

and water. The operator’s highest-priority task is to maximize their production outcome.  

For the present investigation, the WaTrSim was extended to a new advanced ver-

sion called WaTrSim-Annual (von der Heyde et al., 2013, cf. Figure 15). WaTrSim-Annual 

simulates a production year with a total of 48 production stages, divided into four quarters 

with 12 stages, each of which represents one week within the production year. Every 

week (duration 180 seconds), the participant has to conduct a start-up procedure for run-

ning the plant. Depending on their performance, the participants can earn a maximum 

salary of 1€ in each week. Together with a general payment of 2€ for the training period, 

they were therefore able to earn up to 50€ for 5 hours of participation.  

 

 

 
Figure 15. User interface of WaTrSim-Annual, the control room operator’s view of the 
adjustable components of the plant, the performance display, and a news-ticker panel 

 

Since starting up the plant 48 times in a row and repeating the same steps again 

and again was assumed to be a monotonous activity, an additional task, which changed 

weekly, was implemented in the simulation environment. This additional task was optional 

and not related to performance indicators. Furthermore, the additional tasks were only 

available after the plant had been started up in order to prevent distraction from the main 
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depending on the experimental condition, also displayed on the user interface as gain-

framed, Figure 17, left) and loss-framed, Figure 17, right). The salary in the current quar-

ter represents the actual salary within the quarter just gone, meaning that the salary in 

the previous quarter was added and displayed. As already mentioned, in the gain-framing 

condition, the reference point was 0 € (i.e. if 4.80 € was earned, 0 + 4.80= 4.80 € was 

displayed, cf. Figure 17, left). In the loss-framing condition, the reference point was the 

maximum possible salary of 12 € (i.e. if 4.80 € was earned, - 12 + 4.80 = - 7.20 € was 

displayed, cf. Figure 17, right). The framed extrapolated salary for the entire production 

year was calculated by adding the salary earned so far to the expected salary in the com-

ing weeks by determining an average performance (which had previously been calculated 

as 0.80 € per week). In the gain-framing condition, the reference value was 0 € (i.e. an 

extrapolated annual salary of 34 € was displayed as 0 + 34 € =34 €) and in the loss-

framing condition, the reference point was 48 € (i.e. an extrapolated annual salary of 34 € 

was displayed as – 48 + 34= - 14 €). 

 

 
Figure 17. Framing of the salary in the current quarter (see “quarterly total [in €]”, and 
framing of the extrapolated salary for the entire production year (see “annual forecast [in 
€]”); gain-framing (left) and loss-framing (right) 

 

At the end of each quarter, a temporary display appears with a quarterly report (cf. 

Figure 18, “quarterly figures”). This contains four values: the salary of the previous quar-

ter (cf. Figure 18, “earnings in most recent quarter”); the accumulated salary which has 

been earned so far (cf. Figure 18, “salary to date”), the mean weekly salary (cf. Figure 18, 

“mean per week”); and the extrapolated salary for the entire production year (cf. Figure 

18, “annual extrapolation”), which was also shown within the user interface Figure 17, 

“annual forecast [in €]”) . 

To ensure that the framing exerted its full effect, the participants were additionally 

requested to transfer the values of the quarterly report to a paper-and-pencil-based pro-

duction protocol. 

 

Accuracy of communicated audit probability. After the 11 SP was declared as 

mandatory, the participants were informed that they would be regularly audited for the  
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Figure 18. Framing of the quarterly report displayed at the end of each quarter; gain fram-
ing (left) and loss framing (right) 

 

remaining three quarters. They were also informed that if a violation was detected, they 

would lose their salary for the respective week. 

The audit frequency varied in the three remaining quarters. In the second quarter, 

there would be an audit in 1 of the 20 plants of the company each week (1 in 20 probabil-

ity for the participants); in the third quarter, 5 of the 20 plants would be audited each week 

(5 in 20 probability for the participants); and in the final quarter, 3 of the 20 plants would 

be audited each week (3 in 20 probability for the participants). To ensure comparability 

between the experimental groups, the audits were not conducted at random in accord-

ance with the respective probability; rather, the actual frequency of audits was predefined 

and therefore semi-random. To determine in which week the audits should be conducted, 

the plants to be audited were previously determined by a random selection of the plant 

numbers (for example: for the 1 in 20 probability, one of the plants were randomly select-

ed, for the 3 in 20 probability, three plants were randomly selected and for the 5 in 20 

probability, five plants were selected). Every time the plant number one was selected, the 

participants would be audited in the respective week. This random selection procedure 

resulted in audits for week 20 (second quarter, audit probability 1 in 20), 25, 29, 34 (third 

quarter, audit probability 5 in 20) 37, 43 and 46 (fourth quarter, audit probability 3 in 20). 

The number and temporal position of the audits in the production year were the same for 

all participants. 

At the beginning of each quarter, the participants received information about the 

audit probability. The extent of information was varied according to the experimental fac-

tor accuracy of information about audit probability. The participants were randomly as-
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signed to one of the three experimental conditions: no information about the audit proba-

bility (n=50), vague information about the audit probability (n=49) or precise information 

about the audit probability (n=49). The information provided to the respective experi-

mental group in the given quarter is listed in Table 13. To ensure that participants were 

aware of this experimental manipulation, the respective announcement regarding the au-

dit probability was made twice; first by the experimenter prior to the beginning of each 

quarter, and second via information in a pop-up window within the simulation. Further-

more, they were also informed about the audit probability by the news ticker which was 

implemented in the user interface (cf. Figure 15, large text box in the lower half of the 

interface). In the news ticker, the participants were given information about the current 

audit activities in the company according to the accuracy level of their experimental group 

(cf. Table 13). Therefore, in the no information condition it was merely displayed that au-

dits were being conducted. In the vague information condition, participants were informed 

that a small (or large or medium) number of plants were being audited. The precise in-

formation condition included the specific plant numbers which were being audited (for 

example “currently, plant 5 is being audited”).  

  

Table 13. Announced audit probabilities for the respective experimental group and quar-
ter in each week. 
 

 
No information Vague information Precise information 

2nd quarter 
Various plants are 

being audited 

A small number of 

plants are being au-

dited. 

1 in 20 plants are 

being audited 

3rd quarter 
Various plants are 

being audited 

A large number of 

plants are being au-

dited. 

5 in 20 plants are 

being audited. 

4th quarter 
Various plants are 

being audited 

 A medium number 

of plants are being 

audited. 

3 in 20 plants are 

being audited. 

 

 

Audit Feedback. Each time the participants were audited, they received feedback 

concerning the outcome of the audit. This feedback occurred after 90 seconds within the 

particular week in which an audit was being conducted (as a reminder: the 11 SP takes 

approx. 73 seconds and the 8 SP approx. 56 seconds). This delay ensured that the par-

ticipants were not alerted by others who had been faster in conducting the chosen start-
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up procedure and could therefore be audited earlier. The feedback was implemented by a 

pop-up window notification (Table 14) containing positive (rule compliance detected) or 

negative (rule violation detected, no salary for the respective week) feedback. 

  

Table 14. Displayed notification of positive and negative audit feedback 

positive negative 

Your plant has just been inspected by the 

audit team. They found that you complied 
with the company directives and used the 

prescribed procedure to start up the plant. 

You have therefore avoided the risk of opera-

tions being interrupted by an undesired reac-

tion. You therefore do not have to expect a 
fine.  

We would ask you to continue comply with the 

company directives in the future; otherwise, 

you will face a sanction of 1.00 €.   

Your plant has just been inspected by the 

audit team. They found that you did not com-

ply with the company directives and used the 

forbidden procedure to start up the plant. 

You have therefore run the risk of operations 

being interrupted by an undesired reaction. 

According to the company directives, this 
will be sanctioned with a fine of 1.00 €.  

We therefore ask you to comply with the com-

pany directives in the future; otherwise, you 

will face a sanction of 1.00 €. 

 

The effect of an experienced audit (bomb crater effect) 

 To investigate the bomb crater effect, two specific values were calculated; first, 

the mean amount of violations committed in the subsequent week (and subsequent trial) 

after an audit had been executed (mean violation amount after audit); and second, the 

mean violation amount in the remaining weeks of the quarters 2-4 (base mean violation 

amount) excluding only the first quarter (because the 8 SP was allowed in this quarter) 

and the weeks after an audit had been executed. This exclusion is important for calculat-

ing a value that describes a mean tendency to commit a rule violation during the weeks 

that are not related to an audit. Based on the coding of compliance (0) and violation (1), 

the mean violation amount is the sum of all rule violations committed in the respective 

weeks, divided by the number of considered cases (here:  N=148 for each considered 

week).  As a consequence, the mean violation amount after an audit, as well as the base 

mean violation amount, ranges between 0 and 1 and can also be interpreted as the prob-

ability of a rule violation in the respective week.  
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Table 20. Descriptive statistics of the control variables, frequency/mean (SD)  

 

 

 

control variables (range) 

condition 

Sig. 
Gain/ early 

auditing 

(n=20) 

Gain/ late 

auditing 

(n=20) 

Loss /early 

auditing 

(n=20) 

Loss / late 

auditing 

(n=19) 

sex 8f 12m 8f 12m 9f 11m 13f 6m X2 p=.23 

age 19.75 (1.41) 21.05 (2.50) 20.65 (2.83) 21.47 (2.87) 
F(3,78)=1.74; 

p=.17 

semester 1.30 (0.98) 2.60 (2.30) 2.15 (2.74) 2.42 (2.73) 
F(3,78)=1.25; 

p=.30 

gaming frequency  (1-6) 3.00 (1.72) 3.10 (1.71) 3.25 (1.68) 2.42 (1.54) 
F(3,78)=0.92; 

p=.44 

pre-test (0-7) 5.15 (1.31) 5.20 (1.24) 4.85 (1.50) 4.68 (1.38) 
F(3,78)=0.64; 

p=.59 

technical comprehension 

(0-6) 
3.50 (1.85) 3.45 (1.82) 3.60 (1.46) 3.16 (1.46) 

F(3,78)=0.25; 

p=.86 

General mental ability (0-

50) 
25.75 (8.47) 31.50 (8.33) 28.30 (5.18) 27.21 (4.28) 

F(3,78)=2.53; 

p=.06 

post-test 8 SP (0-24) 17.60 (5.18) 16.45 (3.27) 18.35 (4.18) 17.50 (3.48) 
F(3,78)=0.73; 

p=.54 

performance 8-SP 
628.94 

(44.41) 

628.82 

(40.97) 

628.63 

(60,17) 

627.26 

(50.81) 

F(3,78)<0.01; 

p=.99 

post-test 11 SP (0-3) 2.85 (0.67) 2.85 (0.37) 2.95 (0.22) 3.00 (0.00) 
F(3,78)=0.65; 

p=.57 

performance 11-SP 
346.20 

(63.93) 

349.99 

(53.47) 

346.28 

(56.74) 

310.46 

(70.75) 

F(3,78)=1.77; 

p=.16 

presence (1-6) 3.68 (0.84) 3.36 (0.80) 3.57 (0.81) 3.37 (1.00) 
F(3,78)=0.70; 

p=.56 

cautiousness (1-5) 2.33 (0.60) 2.39 (0.65) 2.33 (0.50) 2.23 (0.60) 
F(3,78)=0.22; 

p=.88 

RFW-prevention (1-5) 4.13 (0.51) 4.10 (0.45) 4.10 (0.48) 4.00 (0.52) 
F(3,78)=0.34; 

p=.80 

RFW-promotion (1-5) 4.00 (0.60) 3.94 (0.59) 4.00 (0.64) 3.93 (0.51) 
F(3,78)=0.10; 

p=.96 

self-interest (1-6) 2.55 (0.71) 3.04 (0.97) 2.72 (0.96) 2.38 (0.92) 
F(3,78)=2.15; 

p=.10 

Notes: SP=step procedure; f=female; m=male; RFW=regulatory focus at work 
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garding the probability of audits, and they then perceive the risk as more controllable and 

therefore less threatening. The participants who received precise information violated the 

rule significantly more often than those who received no or vague information. The 

amount of rule violations did not differ significantly between participants who received no 

information and those who received vague information. It can be summarized that it is 

advisable to provide information about audit probabilities, but the information should be 

only vague to achieve maximum rule compliance.   

7.3 Integration of empirical findings into the theoretical back-
ground 

In the following section, the empirical findings which were gained in the scope of 

the present investigations will be integrated into the theoretical background described in 

the general theory part. The models which are considered as most relevant in the differ-

ent perspectives are the Process Level Model of Violations (PLMV, proposed by the au-

thor) described in the Human Factors Perspective and the Integrated Model of Behav-

ioural Prediction applied to Violations (IMV, Kluge, 2010; Kluge, 2010), which is ad-

dressed in the Decision-Making Perspective. The current findings will be integrated in the 

PLMV in section 7.3.1 and in the IMV in section 7.3.3.  

Whereas the PLMV summarizes the theories, models and insights of the Human 

Factors perspective and the IMV can be seen as the most relevant theory with respect to 

the description of the decision-making regarding rule violations, there is no comparable 

central theory in the area of Industrial and Organisational Psychology. Since the person-

ality traits which were investigated in the impact of personality section were selected due 

to their correlation with deviant behaviour investigated in the area of industrial and organ-

isational psychology, the findings of this study will be used to determine the correlation 

between safety-related rule violations and deviant behaviour summarized under the gen-

eral term of counterproductive work behaviour (CWB), which is the most central construct 

in the Industrial and Organisational Psychology perspective (cf. 7.3.2). 

7.3.1 Integration of findings into the Human Factors Perspective 

The PLMV was already described in the Human Factors perspective (cf. section 

5.1.6). Hence, the following section will address only the aspects of the model for which 

the present investigation provides new evidence. The adapted PLMV is displayed in Fig-

ure 30. All variables which were investigated in some way within the scope of the present 

investigation are displayed in red font. The investigated determinants which were previ-
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ously not part of the model, but are included due to the present investigation, are addi-

tionally underlined.   

 The empirical investigations addressed level-related as well as process-related 

determinants of safety-related rule violations depicted in the PLMV. First, the level-related 

aspects will be addressed, followed by a description of the process-related aspects. 

Empirical evidence regarding the level-related aspects of the PLMV 

On the individual level, the impact of (audit-) experience, (task-related) knowledge, 

skills, gender and personality was investigated. Since the gender, and the task-related 

knowledge were associated with safety-related rule violations in only one of the three 

experimental assessments, it is assumed that both determinants have only a minor influ-

ence on the rule-related behaviour.  

Additionally, the influence of personality traits is assumed to be marginal. Only two 

of the large number of investigated traits were identified as influential with respect to the 

determination of rule violations. One of these, the regulatory focus at work subscale pre-

vention focus, was only investigated in one study. The subscale of integrity cautiousness 

was investigated in two studies, but was only a significant predictor of safety-related rule 

violations in one of the studies. This shows that personality-related aspects are some-

what relevant, but play a minor role, at least with respect to the determination of safety-

related rules as they were investigated in the present investigation.  

On the individual level, the determinants experience and skill seem to be much 

more influential. The experience factor, which was investigated in the current studies, 

does not refer to experience in terms of work, but rather to audit experience. It was inves-

tigated whether participants who had just experienced an audit were more likely to violate 

a rule at the next opportunity, or whether an early audit experience (audits experienced 

just after a rule has been prescribed) would lead to more rule compliance overall. Based 

on the findings, the audit experience is very influential. When participants had just experi-

enced an audit, they underestimated the probability that another audit would follow sub-

sequently, and therefore violated the rule more frequently shortly after they had experi-

enced a safety audit. On the other hand, the early implementation of audits led to more 

compliance with rules at least as long as the audits were continued at relatively regular 

time periods. This seems to be contradictory at first glance, but whereas the increase in 

rule violations after an audit has just occurred is a short-lasting effect which refers only to 

the next possibility to violate the rule, the effect of early audit experience acts in a more 

long-lasting manner as it leads to a decrease in rule violations on the next few occasions. 
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When audits are not accomplished regularly, even this effect diminishes after a while. 

Although there was an increase in violations when an audit had just occurred, in general, 

early and continuous auditing is good method to reduce the amount of rule violations. By 

contrast, if there was a lack of audit experience, just after the rule had been prescribed, 

people decided more frequently to violate the rule, even if they were audited after a cer-

tain time. This may be not only an effect of audit experience but also of violation experi-

ence. As the participants violated the rule quite frequently, violation became a habit. Fur-

thermore, they became accustomed to the benefits associated with rule violation. When 

audits started late, the experience regarding audits (occurring not at all or only rarely) as 

well as their experience regarding violation (associated with benefits almost every time 

and is never or only rarely linked to negative consequences) led to a persistently high 

amount of decisions in favour of a rule violation.  

All of this evidence proves the importance of (audit) experience as factor which in-

fluences (safety-related) rule violations. The degree of experience seems to be an impor-

tant informational resource which is used to estimate future situations and the probability 

of certain events, which in turn influence the rule-related decision. Future investigations 

should focus on the impact of other facets of experience, such as work experience or 

violation experience.  

The skill determinant was added to the PLMV on the basis of the present investi-

gation. The PLMV already contains the determinants training and education, which can 

be interpreted as an influence of skill. But actually, the same amount and type of training 

and education can result in different skill levels. Although all of our participants received 

the same training, they differed with respect to their skill level acquired during training. 

Since all investigations showed that at least the skill with respect to the more complex 11-

step procedure was significantly negatively related to the amount of committed rule viola-

tions, it is assumed that it is beneficial to add the skill determinant to the individual level of 

the PLMV. 

On the situational level, the impact of the PLMV components organisational rule 

characteristics, safety audits and financial resources and organisation goals (framing), as 

well as the impact of social norms and conflicting goals were considered by the studies 

conducted within the scope of the present investigations.  
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Figure 30. Adapted Process-Level-Model of Violations PLMV (investigated processes and determinants are marked in red) 
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attitudinal route     (Lawton, 1998)

knowledge route (Lawton, 1998))

situational route  (Lawton, 1998)

personal route

personal route
situational route
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The characteristics of organisational rules were considered, as the effectiveness 

of the rule prescription was compared with respect to the information which was provided 

during the prescription of the organisational rule. It was compared whether the conse-

quences which are hazarded when a rule is violated change the rule-related decisions. In 

this regard, it was compared whether the rule violation can trigger the destruction of 

property or the endangerment of the health of residents (goods at stake). It was hypothe-

sised that due to the activation of different social norms, which are also considered as 

one situational component in the PLMV, the endangerment of human health would result 

in more rule compliance. As the rule characteristic goods at stake had no significant im-

pact on the rule-related decision, for the time being, it has to be assumed that this rule 

characteristic is irrelevant for the rule-related decision. Since this effect was assumed to 

be due to social norms, it may be further assumed that social norms are less influential 

than assumed in the previous PLMV. This determinant was not removed, as this was only 

found by one investigation. Further studies should be conducted to clarify whether these 

situational determinants really play such a minor role as the present findings suggest. 

As a further situational determinant, the impact of safety audits and the communi-

cation of audit-related information was investigated and added as a new situ-

ational/organisational determinant of rule violations to the PLMV. Depending on the per-

spective, the factor safety audit can be either assigned to the individual level as an impact 

of audit experience, or to the situational level as an impact of the organisation`s sched-

uled implementation and communication regarding safety audits. Hence, as the impact of 

audit timing, as well as the bomb crater effect was already described in the section about 

audit experience, in the following, only the impact of audit frequency and accuracy of in-

formation about audit probability investigated in the current study will be addressed.  

The current findings suggest that minor variations of audit frequencies have no 

impact on the rule-related decision. Only when changes in the audit frequencies were 

communicated did the participants adapt their rule-related behaviour to the changing 

probabilities. The investigation of the impact of the accuracy of information about audit 

probability provided the insight that precise information leads to significant more rule vio-

lations than if only vague or no information about audit probability was supplied. Since the 

timing of audits, the communication of different audit probabilities as well as the accuracy 

level of information about audit probability had a significant influence on the frequency of 

rule violations, it is assumed that safety audits are a very influential determinant of rule 

violations and need to be considered as a situational/organisational influencing factor in 

the PLMV.  
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Table 21. Summary of investigated personality traits, their association with deviant behav-
iour and their correlation with the rule violation intention and rule violation behaviour 

Personality trait 
Associated  
behaviour 

Correlation with  
intention  

Correlation with 
behaviour  

Self-control (-) various criminal or im-

prudent behaviours 

(Arneklev et al., 1993) 

No No 

Integrity  (-) CWB (Marcus et al., 

2013) 

Yes, (-), medium, 

with subscales 

cautiousness, 

non-
rationalisation 

and reliability 

(Only cautiousness 

measured),  Yes, (-) 

low (in one of two 

studies in which the 

trait was measured, 

in the other no cor-

relation) 

Belief in a just world (-) use of unjust means to 

achieve long term goals 

(Hafer, 2000), 

No Not measured 

Sensitivity towards 
injustice 

(-) prosocial and (+) unso-

cial behaviour (Gollwitzer 

et al., 2005) 

Yes  (-), medium Not measured 

Self interest (+) lying behaviour(Grover 

& Hui, 1994), 

Yes (+), medium No 

Self-responsibility (+) performed safety ob-

servations (DePasquale, 

1999) 

No Not measured 

Regulatory 

focus at 

work 

Prevention 
focus 

(+) safety-performance 

(Wallace, Johnson, & Fra-

zier, 2009) 

No Yes (-), low  

Promotion 

focus 

(+) productivity and (-) 

safety performance (Wal-

lace et al., 2009) 

No No  

 

Note. (-) negative correlations, (+) positive correlations, low = .10 > r <.30; medium = .30 > r <.50 

 

In the pilot study of the impact of personality investigation, the personality traits 

were correlated with the intention to violate a rule in daily life situations. Regarding the 

intention to violate a rule, the personality traits integrity (subscales cautiousness, non-

rationalisation and reliability), sensitivity towards injustice and self-interest turned out to 

be relevant determinants (cf. Table 22). These personality traits are related to CWB, anti-
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11  Appendix of the empirical evidence parts 

11.1 Appendix of the Impact of Goods at Stake, Impact of Audit 
Probability and Impact of Audit Timing  

The amount of material used in the three experimental investigations (cf. 6.1,6.3 

and 6.4) is vast, as in every experimental condition, different documents were used in 

order to manipulate the different independent variables. Moreover, all of the documents 

are in the German language. For these reasons, it was decided not to include the docu-

ments as an appendix in the present investigation. Nevertheless, interested readers are 

invited to request the documents from the author or her reviewer at an-

anda.vonderheyde@googlemail.com or annette.kluge@rub.de. 

11.2 Appendix: Impact of Personality 

11.2.1 Self-control 
Seipel, C. (1999). Die Bedeutung von Gelegenheitsstrukturen in der 'general theory of 

crime' [The importance of opportunity structures in the ‘general theory of crime’] by Mi-

chael  R. Gottfredson and Travis Hirschi. Soziale Probleme, 10(2), 144-156.  

 

Seipel (1999) derived the scale from:  

Grasmick, H. G., Tittle, C. R., Bursik, R. J., & Arneklev, B.J. (1993). Testing the core em-

pirical implications of Gottfredson and Hirschi's general theory of crime. Journal of Re-

search in Crime and Delinquency, 30(1), 5-29.  

Please indicate to what extent the following statements apply to you! Please mark a 

number from (1) “Not at all true” to (5) “Completely true”.  

I frequently say ill-considered things. Not at all true  Completely 

true 

I never allow myself to lose control. Not at all true  Completely 

true 

I am good at making myself get tasks done which I 

don’t really like working on. 
Not at all true  Completely 

true 

I find it difficult to say no. Not at all true  Completely 

true 

Other people would describe me as impulsive. Not at all true  Completely 

true 

I wish I had more self-discipline.  Not at all true  Completely 
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true 

I am reliable. Not at all true  Completely 

true 

I don’t let myself be led too much by my feelings. Not at all true  Completely 

true 

I do lots of things on the spur of the moment. Not at all true  Completely 

true 

Other people would say that I have iron self-

discipline. 
Not at all true  Completely 

true 

I find it difficult to complete tasks that I don’t enjoy. Not at all true  Completely 

true 

I have trouble concentrating. Not at all true  Completely 

true 

I lose patience too quickly. Not at all true  Completely 

true 

I often interrupt other people. Not at all true  Completely 

true 

I am always punctual. Not at all true  Completely 

true 

 

11.2.2 Integrity 
Marcus, B. (2006). Inventar berufsbezogener einstellungen und selbsteinschätzungen 

(IBES). Göttingen: Hogrefe. 

 

a. Low Distribution 

Please indicate to what extent the following statements apply to you! Please mark a 

number from (1) “Do not agree at all” to (5) “Agree completely”.  

Sometimes one hears about criminal machinations in 

industry, but I think that these are really rare excep-

tions.  

Do not agree 

at all 
 Agree com-

pletely 

There are more criminals in the world than most 

people suspect.  
Do not agree 

at all  Agree com-

pletely 

Pretty much everybody has committed a little theft or 

fraud at some point if there was a good opportunity.  
Do not agree 

at all  Agree com-

pletely 

People who earn their money with honest work are 

nowadays in the minority.  
Do not agree 

at all  Agree com-

pletely 

If someone gets their luggage stolen on holiday, they 

mostly claim to the insurance company that the 
Do not agree 

at all  Agree com-

pletely 
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damage is higher than it really was.  

Pretty much everyone cheats on their tax return.  
Do not agree 

at all  Agree com-

pletely 
If everyone who steals at work got fired then compa-

nies would be fairly empty.  
Do not agree 

at all  Agree com-

pletely 

 
 

b. Non-Rationalization 

Please indicate to what extent the following statements apply to you! Please mark a 

number from (1) “Do not agree at all” to (5) “Agree completely”. 

 

Lots of employers take advantage of their employees 

wherever they can. They shouldn’t be surprised when 

employees act in just the same way in return.  

Do not agree 

at all 
 Agree com-

pletely 

To be successful in one’s professional life, one mustn’t 

be too particular about rules and guidelines.  
Do not agree 

at all  Agree com-

pletely 

The fact that an employee feels underpaid is no rea-

son to improve his/her wages through illegal activities.  
Do not agree 

at all  Agree com-

pletely 

Whoever is smart and works hard gets furthest in their 

professional life with honesty.  
Do not agree 

at all  Agree com-

pletely 

Our companies must work with all the tricks, be they 

legal or illegal, to survive in the face of international 

competition.  

Do not agree 

at all  Agree com-

pletely 

Some employers simply don’t deserve honest employ-

ees.  
Do not agree 

at all  Agree com-

pletely 

 
c. Reliability 

 

Please indicate to what extent the following statements apply to you! Please mark a 

number from (1) “Do not agree at all” to (5) “Agree completely”. 

 

When I enter into a commitment, I can be relied upon 

one hundred percent.  
Do not agree 

at all 
 Agree com-

pletely 

I often act in the moment without stopping and think-

ing.   
Do not agree 

at all  Agree com-

pletely 

I think long and carefully before I make a decision.  
Do not agree 

at all  Agree com-

pletely 
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