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Purpose – it is possible to identify unethical behaviour of supervisors and employees using big data
methods.
Aims – e primary aim of this paper is to show how the framework of an existing variable
remuneration system determines how employees are assessed. e two secondary aims are 1) to show
that one number (=ﬁnal evaluation) from a small sample of 104 evaluations of objective agreements
is enough to achieve this result with a security of more than 99%; and 2) to show how supervisors
tend to push employees (mostly upwards) to a scheduled bonus level.
Design/Methodology/Approach – methods used include hypothesis testing and a grouping of
results. Semi-structured interviews with team leaders were conducted to cross-check the results. All
data was taken from a German service sector company. is company employs more than 6,000 people
and is the market leader in some aspects of its business.
Findings – e most important ﬁnding is that the fulﬁlment of objective agreements depends mostly
on the structure of the framework and only partly on the success of the employee.
Limitations of the study – in future research, using a bigger sample size and deeper methods would
allow for ‘pushing’ to be analysed more systematically, for example, to see if the employees are also
systematically pushed to a lower bonus level.
Practical implications – e resulting suggestion for the company is to completely change their
current objective-agreement-related bonus system. ideas on how to improve existing bonus systems
are also given.
Originality/value – is paper is relevant for all companies that link their bonus payments on
individual agreements between the company and the employee.
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1 INTRODUCTION
Conway’s law states that ‘any organisation that designs a system (deﬁned broadly) will produce a design whose
structure is a copy of the organisation's communication structure’ (Conway, 1968). in other words, the structure of
the organisation determines the structure of the products. is paper will show how this rule can be applied to
objective agreements (OAs) between a company and its employees. e primary aim of this paper is to show that
the fulﬁlment of the employees’ individual agreements is mostly predetermined by the structure of the underlying
bonus system and is only partly dependent on the individual successes of the employees.
e secondary aims are 1) to show that one number (the ﬁnal evaluation) from a small sample of only 104
evaluations of OAs is enough to achieve this result with a security of higher than 99%; and 2) to show how supervisors
tend to push employees (mostly upwards) to a scheduled bonus level.
To achieve these results, it was enough to consider the following pieces of information. first, the underlying
agreement between an existing company and its works council was analysed. Second, mathematical and statistical
methods were applied to evaluate the OAs of 104 employees. in each agreement (which can have up to six pages),
only one number, that which summarises the fulﬁlment grade of the agreement, is necessary.
All companies with OA-based bonus systems can use this paper as a starting point for internal discussions if their
current bonus system brings the desired beneﬁt for the company and if it is ethical. ‘An ethical performance appraisal
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is a fair and honest assessment of performance against mutually established and understood goals and standards that
leaves both parties feeling they have gained something.’ (maddux, 1989) in the end, ideas are given on how to improve
existing bonus systems in order to increase the performance of employees and achieve correct evaluations.

2 THEORETICAL REVIEW
This paper bases on four theoretical roots: first, performance assessment with its guidelines and the behaviour
of the involved parties are introduced. Second, ethical conflicts of such evaluations are shortly regarded. Third,
the reward (variable pay) that bases on the assessment is highlighted. And forth, finally mathematical/statistical
contributions are made.
much literature discusses how OAs should be designed. The most important source for this is still the theory
of ‘management by Objectives’ (mBO) by Peter Drucker (Drucker, 2006), which was first published in 1954.
Drucker states that in order to have a successful OA system, all agreements should be S.m.A.r.T.:
• Specific
• measurable
• Assignable
• realistic
• Time-bound
Today, most companies demand that their OAs follow these guidelines. Sometimes the OAs are enriched by
some extra requirements (for example, ‘Evaluated Consistently’ and ‘recognised mastery’ (Piskurich, 2006)). One
the one side there are given guidelines, on the other side there are ethical conflicts. for instance, some supervisors
tend to please the employee in the evaluation. (Schraeder, Bection, & Portis, 2007) Another ethical conflict can
be caused by the consequences of the evaluating method. for example, a forced ranking can be seen as cruel.
(Graven, 2013)
A meta-analysis of 70 studies (rodgers & Hunter, 1991) revealed that a ‘level of top-management commitment
to mBO’ is essential for success. Often behavioural consequences of management changes are in the focus
(Baldridge & Tierney, 1979). Some researchers interview managers (Tosi & Carroll, 1968). There are studies who
regard the content and the process of performance appraisal and also the context of appraisal, especially cultural
differences (fletcher, 2001) or focus on improvement of raters’ accuracy and goal setting (London, 2004) (Gifford,
2016). But the influence of the given evaluation rules on evaluations is never analysed with methods of business
analytics using one single information from objective agreements. This is exactly the starting point for this paper.
This paper discusses a case study with mathematical and statistical methods. The lack of literature on this topic
is not a problem. fortunately, literature is not necessary for explaining and understanding the results; however,
it is necessary to understand Gaussian distribution.
it is of consensus that many distributions follow Gaussian distribution. The most famous example is the
intelligence Quotient (iQ) (Hunt, 2010). The growth of people follows this rule as well (Grünwald, 2019). There
is an interesting study, that says that the performance of employees should follow an Paretian distribution (O’Boyle
Jr. & Aguinis, 2012), but this study uses mostly discrete data with an maximum at the beginning of a scale (for
example 1 in the case of quantity of publications of authors in a time-period). Choosing such data of course leads
to a falling curve that can be close to a Paretian distribution. in the regarded company the peak is far away from
the beginning and the results are not discrete. Because of this, such a distribution is not expected.
The central limit theorem says that a sum of independent random variables with limited variance is
approximative normal-Gaussian distributed (Prokhorov, 2002). The successes of employees in a company are
exactly such independent random variables with limited variance: Usually there are some low performers (who
will leave the company soon or stay because of the company’s social engagement). There is also a large group of
normal performers, and, finally, there are some high performers who make a very high effort for their employer.
The first hypothesis is that an evaluation of the individual agreements of the employees will not show such a
distribution because of the underlying framework. it is not the success of the employees that leads to an
(appropriate) evaluation of their agreements; rather, the evaluation of their agreements is mostly predetermined
by the bonus levels of the company.
in the regarded company, supervisors and employees decide together if an agreement is declared as fulfilled
or not. By this, they can steer the evaluation. The first secondary aim is that, supervisors push the employees
(mostly upwards) to a desired bonus level. The second secondary aim is that a small sample of 104 agreements is
enough to confirm the primary aim with very high security.
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3 METHODOLOGY
The data for this research was drawn from a German company; its anonymity is ensured by way of not naming
the company, not giving the locations of the headquarters and not revealing the exact quantity of employees. The
company works in the financial sector. With a total asset in the range of 50–100 billion €, it is the market leader
in some parts of its business. in keeping and improving on its market position, the company’s more than 6,000
employees all over Germany are key. The company is split up into seven sectors: Human resources, Sales and
marketing, Operational Service i and Customer relations, Business Organisation and iT, Operational Service ii,
Operational Service iii, and finance. The seven sectors are split up into main departments. most but not all of
the main departments are split up into departments.
The sector of Business Organisation and iT has the highest quantity of on-tariff employees. As on-tariff nonmanagerial employees are in the scope of this research, the data was collected from this sector. most of the ontariff employees take part in the system of variable remuneration. The salary for the employees with variable
remuneration depends on their personal success. Depending on their grade of fulfilment in the OA, an employee
can achieve a bonus of up to 16% of his/her annual salary divided into five bonus steps of 4% each. in detail, the
bonus system looks like this:
Table 1: fulﬁlment grade of OA and linked bonus level

Source: Considered Company

in the agreement between the company and the works council, it is defined that a fulfilment of 100% means
that the goals are completely fulfilled.
from the company’s 104 OAs from the year 2017, 30 departments were analysed in qualitative and
quantitative ways. The OAs are by non-managerial employees as well as by supervisors. Afterwards, 18 interviews
with supervisors were conducted from December 2018 to march 2019. The primary intention of the interviews
was to gather qualitative information about the OAs, their application in the company and the supervisors'
opinions on the current system. The interviews were not recorded electronically in order to ensure that the
supervisors felt at ease. Key points and important sentences were written down during the interviews. A memory
protocol was written directly after every interview.
in the analysis, the 104 OAs were split up into two groups: 83 non-managerial employees and 21 managers.
Both groups were analysed independent of each other.
Not relevant data was eliminated: Two non-managerial employees were taken out of the sample. Both had a
fulfilment grade of 80% or less. One was taken out because his performance was not as low as it appeared. This
information was gathered in the interview with his supervisor. The second non-managerial employee was taken
out because he had a fulfilment grade of approximately 30%. This seems to be a sign of a fundamental conflict and
not of bad work. Such a low performance is remarkable. four supervisors said in the interviews that ‘all employees
receive at least a fulfilment of 100%’. This and the fact, that there were only the two mentioned employees below
100% allows the conclusion, that almost all supervisors push their employees over the 100% fulfilment.
The average values, T-values, probabilities and deviations were calculated. finally, the individual fulfilments
were grouped according to the bonus levels.
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4 RESEARCH RESULTS
The first result was achieved by spreading the remaining 81 non-managerial employees across the different
fulfilment grades:
figure 1: Percentage fulﬁlment of non-managerial employees

Source: Own research

The following interesting observations can be made. The fulfilment does not approach to a normal Gaussian
distribution. No employee achieved a fulfilment of less than 90%. Even the first bonus step (90–99.99%) is empty.
There are no employees with a fulfilment of less than 100%. The surprising result is that, according to the
evaluation, all employees fulfilled their agreements to at least 100%. most non-managerial employees (blue in
figure 1) received at least an average bonus of 8% of their annual salary. The second group (green in figure 1)
received a bonus of 12% of their annual salary. The smallest group (red in figure 1) achieved a bonus of 16% of
their annual salary. it is also remarkable that at the beginning of each bonus level there are more employees than
at the middle or end. This is highlighted with the thin trend chart (in figure 1). The distribution is close to a
Paretian distribution, but it is not a Paretian distribution. This result becomes even clearer when the three bonus
levels are stacked on top of each other:
figure 2: Stacked percentage fulﬁlment of non-managerial employees

Source: Own research

most non-managerial employees jumped over the hurdle to a higher bonus level (see figure 2). fifty-nine
percent are on the first nine possible sub-steps of the bonus levels (100, 101, 102, 111, 112, 113, 120, 121, 122).
On the other 22 possible sub-steps, there is only 41% of the employees.
in order to keep the anonymity of the 21 supervisors, only a condensed visualisation is given here, without
different colours:
figure 3: Stacked percentage fulﬁlment of supervisors

Source: Own research

32

omas Kronberger/Journal of Hrm, vol. XXiii, 1/2020, 28-36

for the supervisors, the distribution looks similar. At the beginning of the bonus steps there are more
supervisors as at the middle and end if the bonus-steps. The difference is not as big as it is for the non-managerial
employees.
for all bonus levels, the estimated average is in the middle of the beginning and the end of the bonus level.
for all non-managerial employees, there is a gap between the estimated average and the real average:
Table 2: Averages and deviations of non-managerial employees

Source: Own research

for example, for the bonus level that corresponds to a bonus of 8% of the annual salary (see Table 1), the
average is in the middle of 100% and 110% (it is 105%). for the employees who are in the category of 100% to
110% fulfilment, their average is only 102.91%. The deviation is 2.09%. There is not any expected average for the
highest bonus step because the end of the bonus step is not defined very clearly (the individual agreements
sometimes set 120% and sometimes set 140% as the maximums for some goals).
The information that was gained can be used to calculate how probable such a distribution is:
Table 3: Probability of honesty of evaluation of non-managerial employees

Source: Own research

for the first used bonus step (100%–110%), there is a probability of 0.1%. This means that it is almost
impossible that the success of the employees is represented correctly by the evaluation. for the second most-used
bonus step, the probability is much higher, at 8.9%; this is mostly due to the much smaller sample size. Again, for
the highest bonus step there are no expectations and no calculations.
in certain interviews with the supervisors of the non-managerial employees. Two supervisors confessed that
they decide in advance what bonus an employee should receive. in order to avoid discussions with their employees.
Three supervisors ‘correct’ the fulfilment grades so that they are not too close to the next highest bonus step.
four stated that all employees receive at least a fulfilment grade of 100%. The absolute quantity of supervisors who
admit incorrect behaviour is quite small, but not in all 18 interviews these questions were asked. if a supervisor
confesses an incorrect behaviour, this can be seen as an indicator, that there are even more who behave like this,
but don’t admit it.
it has been shown that considering only one information from 83 non-managerial employees is enough to
prove, with a probability of 99.9%, that the distribution of the employees along the fulfilment grades does not
only depend on the personal success and effort of the employee. With the used data it is not possible to determine
how strong is the link between personal success and effort to the bonus payments. it is also not possible to identify
other possible factors (for example harmony in department, grade of antipathy/sympathy between supervisor
and employee, duration of cooperation in team, basic salary, …). for analysing these factors more data need to be
mined, for example regarding agreements from several years, profound interviews with a bigger group of
supervisors, interviews with employees.
Now, the three results can be connected: figure 1 shows that there is a correlation between the bonus steps
and the fulfilment grade of the employees; Table 3 proves that the probability of having a normal distribution is
0.1%; and the interviews lead to the fact that the fulfilment of the employees only partly depends on their personal
success and effort. Additionally, the structure of the bonus system has a big influence on the evaluation of the OAs.
managers are known to be more lenient if they are aware of the link between performance and bonus payments
(Jawahar & Williams, 1997; Scullen, mount & Goff, 2000). for identifying how strong is the influence of the
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structure of the bonus system on the evaluation it is necessary to compare the information from this study with
a company that has a bonus system with a different structure.
The results are similar for the fulfilment grades of the supervisors. for reasons of anonymity, a figure
equivalent to figure 1 is not shown; however, the averages and probabilities can be published:
Table 4: Averages and deviations of supervisors

Source: Own research

As there is only one employee between 90% and 99.99%, the real average is not published in order to maintain
his anonymity. for the next two bonus steps, it can be seen that the difference between the estimated average and
the real average is much smaller than for the non-managerial employees. This leads to:
Table 5: Probability of honesty of evaluation of supervisors

Source: Own research

The given distributions can be considered as correct. for the bonus level 100%–110%, the probability is even
higher than 50%. for the bonus level 110.01%–120%, it is at least close to 25%. This is a big difference compared
to the evaluation of the non-managerial employees. in the next chapter the reasons for this will be discussed.

5 DISCUSSION
in the theoretical review concepts on performance appraisal and reward and ethics were presented. Even if
most OAs follow the S.m.A.r.T. criteria (result achieved by content analysis), the final evaluation does not follow
the expected distribution. But the supervisors’ OAs evaluation is much closer to the expected evaluation and the
probability of the evaluations being correct is much higher than it is for the evaluations of the non-managerial
employees. There are several reasons for this: first, the sample size of the supervisors is only about 25% of the
sample size of the non-managerial employees. This increases the probability that the distribution can be correct.
But it does not say, that it is correct. The smaller gap between the real and expected averages cannot be explained
by the previous data. it can only be revealed by reading the texts of the individual OAs. Also, goal setting for the
supervisors is often linked to hard facts (like costs and quantity of employees). Hard facts are not subject to
individual assessment. They do not have an allowance for discretion. The goals for the non-managerial employees
are mostly based on soft facts like “writing a documentation of a process”, “work in a project” and “improve an
existing process”). Usually they are hard verifiable by others. Their goals can be declared as fulfilled if the
supervisor and the employee have the same opinion.
for the bonus level 100%–110%, there is a deviation of 2.09% between the estimated average (105%) and the
real average (102.91%) (see Table 2). The real average is lower than the expected average. The first interpretation
of this may be that the employees were ‘pushed down’ and that they were therefore evaluated as being worse than
estimated. Such an interpretation would be possible if there was only one bonus step that included all employees;
for example, if a group of pupils achieve an average iQ of 95 but the estimated average is 100. As the whole range
of fulfilments is cut into five bonus levels (no bonus, 4%, 8%, 12% and 16%), such a conclusion should not be
made. The truth, as confirmed by the interviews, is that many employees were pushed to the next highest bonus
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level. Because of this, many of the percentages are close to the lower end of a bonus level. Supposing that the
employees are, at maximum, pushed only one bonus level and not several, the 2.09% suggests that, on average, all
employees are pushed 2.09% upwards. This may seem to be a small value, but it is important to keep in mind that
almost all of the pushes lead to changed bonus payments.
The gap between the real average and the estimated average for the non-managerial employees shows that the
staff, employees and supervisors equally, is not behaving ethically. The staff takes inappropriate money from the
company. Nobody is controlling them. This research proves the already mentioned idea, that the supervisors are
lenient with the employees, if the evaluation is linked to a reward. (Jawahar & Williams, 1997; Scullen, mount &
Goff, 2000) This leads to the questions: How is it possible to improve the ethical behaviour of the staff? and How
can the OAs be modified to increase their benefit? To answer these questions, three possible handles can be
visualised using the Expanded Game Theory (Kronberger, 2017). in the following simplified visualisation, there
are only two bonus steps, ‘0’ and ‘1’, and not five as in the studied case:
figure 4: Expanded Game eory

Source: Kronberger (2017)

The employee and the supervisor are the decision makers. They decide together if a bonus will be granted to
the employee. if an employee did not (completely) fulfil his part of the agreement, he receives no bonus as long
as at least one of the two decision makers is behaving truthfully. if both decide to cheat, the employee will receive
an inappropriate bonus (in figure 4 the bonus is 1) and the company will earn less money (5 instead of 6). There
is no motivation for the supervisor to withhold a bonus from the employee. His salary does not depend on the
success of his employee. if he chooses to be truthful, he will not earn more money; however, if the supervisor
does not agree on the bonus that the employee asks for, he may be faced with a difficult discussion. many
supervisors most probably want to avoid such conflicts.
The company has the following three handles that support ethical behaviour as well as a higher benefit out
of its OAs (see figure 4):
1. Education: Education is the most sophisticated way of influencing employees. The company can educate
employees by, for example, explaining that if all employees receive an inappropriate bonus, there will be a
loss for the company, and it will fail. in consequence, all employees will lose their jobs.
2. Adaption of framework: An example of this is to decrease the size and increase the quantity of the bonus
steps, thereby making the benefit of cheating a little bit much smaller. Currently, the step size is 10% and the
difference between two bonus steps is 4% of the annual salary. This is about half of a month’s salary. if the
difference is only 10% of a month’s salary, shifting the employees’ fulfilment a little bit cannot have such a high
impact as before. By increasing the quantity of bonus steps, the employees’ motivation can be kept. Even if
both decision makers are cheating a little bit, the consequences are not as expensive as they are in the current
case. Example: An employee earns 3.000 € per month. His fulfilment is 109%. Shifting him to 111% gives him
a bonus of about 4.320 € instead of 2.880 €. This is a difference of 1.440 €. With the smaller steps of 10% of
month’s salary, the difference would be only 300 €. A jump from 109% to 119% fulfilment will have almost the
same difference in bonus-payments (old system: 1.440 €, new system 1.500 €).
3. Control: The company can control the decision makers by, for example, installing an e-mail address to which
the defined goals must be sent directly after fixing them. By doing this, it would not be possible to create the
whole agreement in retrospect.
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The company can choose tools from the three handles and mix them to achieve an OA-based bonus system
that leads to a higher profit and in which the staff behaves more ethically and, in the best cases, even identifies
more with the company’s goals. The best way to influence these changes always depends on the structure of the
company and on its employees.
The company that was analysed received the results that were presented in this paper; based on several
recommendations from all three handles, the company understood how they could improve their current OAbased bonus system. The company has already used the information to begin work on a new bonus system. At the
moment, no decisions have been made.

6 CONCLUSION
OA-based bonus systems can be very expensive. in the case shown in this research, the bonus payments only
partly depend on the eﬀort and success of the employees. e structure of the underlying agreement between the
company and its works council has a very big inﬂuence on bonus payments. With a probability of 99.9%, at least some
supervisors shift their employees to a preselected bonus level and only use the formal required documentation of
the OAs because the company makes it mandatory.
ere are thousands of agreements in the company each year. most agreements have 3–8 goals and ﬁll up to six
pages of A4 format. By picking only 104 agreements and selecting only two structured pieces of information from
each agreement (grade fulﬁlment and type of employee), only a very small amount of information was used. is data
is enough to produce much information about the ethical settings of the staﬀ of the company. it is not possible to
say which employees and supervisors are behaving unethically, but it is possible to conﬁrm that such behaviour
happens in many cases. e company came to the conclusion to work on its current bonus system. e company
recognises that it is an expensive tool (not only because of the bonus salaries but also because deﬁning, setting and
evaluation all take a lot of time) with quite limited beneﬁts.
in future research, it will be important to ﬁnd ways to increase the ethical behaviour of the staﬀ. Also, the slightly
indicated rise at the end of the bonus steps (see figure 2) can be analysed. it appears as though the employees are
not only pushed upwards to the next bonus level but that they are sometimes pushed downwards. Some supervisors
indicated such a downshifting in the interviews. it would be interesting to search for the reasons for such behaviour.
it would also be interesting to see if shifting occurs, even if this has no economic consequences, and if yes, if the eﬀect
is stronger or weaker. finally, another focus of research could be on diﬀerent bonus systems. feel free to contact me
for support collaboration.
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