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Abstract. The definition of process-related key performance indica-
tors (KPIs) is a key part of performance measurement and one of the
most challenging because of the lack of one best way to define business-
applicable KPIs that are both aligned with the strategic goals that the
organisation wants to achieve and, at the same time, achievable in its
context. It requires the identification of relevant threshold values able to
distinguish different levels of process execution quality. However, obtain-
ing these values remains an organization-specific task based on human
abilities and no consensual technique exists. To overcome this problem,
this paper introduces a methodology for threshold determination that
considers not only the expert opinion but also data from real process
executions.

1 Introduction

In process-oriented organizational settings, the evaluation of process perfor-
mance plays a key role in obtaining information on the achievement of their
strategic and operational goals. This evaluation of performance measures im-
plies “having an alarm whenever the value of the specific measure exceeded
some predetermined value” [1, 2], also called threshold [3].

One of the major challenges when implementing a performance measurement
system for continuous improvement of business processes is related to the lack of
one best way to define business-applicable process-related KPIs that are aligned
with the strategic goals that the organisation wants to achieve while, at the
same time, are achievable in its context. These requirements for process-related
KPIs, also known as Process Performance Indicators (PPIs) [4], are determined
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by the SMART criteria that any indicator must fulfill, where SMART is an
abbreviation for Specific, Measurable, Achievable, Relevant and Time-bounded.

Though most process best practice or reference frameworks such as ITIL,
SCOR or CMMi provide PPIs for the processes defined in them, the specifica-
tion of thresholds remains an organization-specific task that does not follow any
methodology or best practices framework. In current state of practice, definition
of PPI thresholds is usually carried out by experts based on their previous knowl-
edge and intuition, and sometimes following a trial and error model. This is far
from desired, since, according to [5], definition of thresholds requires a theory
and a practical base and it should meet certain requirements: not being based on
experts opinion, but on measurement data; respecting the statistical properties
of the measure, such as measure scale and distribution, and be resilient against
outlier values; and being repeatable, transparent and easy to carry out.

To overcome this problem, in this paper, we propose a methodology for deter-
mining PPI thresholds, where not only the expert opinion is taken into account
but also data obtained from previous process executions.

2 Methodology for PPI Threshold Determination

Based on previous results [6, 7], where several statistical techniques have been
applied to determine thresholds for different business process model measures,
we propose a methodology to define PPI thresholds considering both, expert
opinion and process execution data, whose main step are the following:

Context Selection: First, the context needs to be selected, i.e. the organisa-
tion, its business process and the PPI set for which thresholds are to be
defined.

Experts Feedback: Then, some interviews with experts are required, so that
they, based on their knowledge about the process and its context (organisa-
tion, section, experience), can provide their opinion about the values they
propose as thresholds for the selected PPIs.

Execution Data Gathering: Process execution data, including PPI values,
need to be gathered from existing sources such as event logs, or other process
aware information systems (PAISs).

Threshold Determination: Taking as input both, data provided by the ex-
perts and PPI values obtained from real process executions, several statisti-
cal techniques found in literature can be applied to determine best threshold
values for the selected PPIs.

Threshold Validation: Once a group of threshold values is determined, it is
interesting to know how efficient they are in classifying process executions
according to the selected PPIs, that is, to validate the suitability of the
threshold values obtained. For performing this step, we will follow the meth-
ods applied in [6, 7] to validate them, for which statistical techniques, such
as ROC curves, and approaches from the information retrieval field, such
as the calculation of Precision and Recall based on true/false positives and



negatives, can be applied. In both cases, real execution data will be again
used, but cannot be the same as the used for threshold determination.

Dashboard Development: Finally, it would be very useful from a practical
point of view to provide a dashboard including the PPI thresholds obtained
so that process executions can be classified according to them and alerts can
be stablished in case of undesired values.

3 Ongoing and Future Work

The methodology proposed above is being currently applied to a real case in
one of the divisions of the Andalusian Health Service. In this case, the Delphi
method is being used for obtaining the experts feedback. Process execution data
is directly provided by the PAIS they use in their daily work. For the thresholds
determination, statistical techniques such us ROC curves or the Bender method
are being considered. Regarding the thresholds validation, we plan to use ROC
curves too.

Finally, we plan to implement a software tool that assists users in applying
this methodology. Furthermore, this tool will integrate a semaphoric dashboard
including the selected PPIs, their execution values and the determined thresh-
olds. This dashboard will provide charts where, using a red–yellow–green code,
the user can identify how good/bad the process executions were according to
the threshold values.
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7. Sánchez-González, L., Garćıa, F., Ruiz, F., Mendling, J.: Quality indicators for
business process models from a gateway complexity perspective. Information &
Software Technology 54(11) (2012) 1159–1174


