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Introduction
Process Performance Indicators



What are performance indicators?



The attendance to lectures must be increased in 15% before the 
end of this semester.



Key performance indicators (KPIs) are quatifiable metrics that
an organization uses to evaluate its performance in terms of
meeting its strategic, tactic and operational goals.

[A. Neely et al., 2005]

Key Performance Indicator



Process performance indicators (PPIs) are quantifiable
metrics that measure business activity against a goal.
They allow an evaluation of the efficiency and
effectiveness of business processes and can be
measured directly by data generated within the process
flow and are aimed at the process controlling and
continuous optimization.

[G. Chase et al., 2011]

Process Performance Indicator (PPI)



Average delays caused 
by the committee must 

be less than 4 days

Percentage of 
decisions elevated to 

the committee must be 
less than 20% 

Percentage of rejected 
RFCs must be less 

than 30%

Some examples



KPIs

PPIs
Avg delays 

caused by the 

committe
Percentage of rejected RFCs 

Percentage of 

decisions 

elevated to the 

committee

Profit per project
Percentage of 

satisfied 

customers

PPIs vs KPIs



What are they for?



Process performance indicators (PPIs) are quantifiable
metrics that measure business activity against a goal.
They allow an evaluation of the efficiency and
effectiveness of business processes and can be
measured directly by data generated within the process
flow and are aimed at the process controlling and
continuous optimization.

[G. Chase et al., 2011]

Process Performance Indicator (PPI)
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• What is important?
• How to get it?
• Motivation
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Introduction
Process Performance Indicators

Process Performance Management 



Why should we manage process performance?



Performance Measurement Models

Balanced Scorecard 
(Kaplan & Norton, 

1996)

Performance 
measurement matrix 

(Keagan et al.)

Performance pyramid 
(Lynch and Cross)

Performance prism 
(Adams & Neely, 

2002)

EFQM

• They provide a global vision of WHAT should be measured in an 
organization (e.g. financial perspective, customer perspective, internal 
business process perspective, learning and growth perspective)

• It’s important to measure process performance (besides other 
perspectives)



How should we manage process performance?



Performance 
planning

Gathering data, 
observing and 
documenting

Performance 
diagnosis

Performance 
improving

Action and follow-
up

PPM Activities



PPM Activities

Performance 
planning

Gathering data, 
observing and 
documenting

Performance 
diagnosis

Performance 
improving

Action and follow-
up

Set of indicators with
their associated targets



PPM Activities

Performance 
planning

Gathering data, 
observing and 
documenting

Performance 
diagnosis

Performance 
improving

Action and follow-
up

Evaluated indicators 
and diagnosis 

information



PPM Activities

Performance 
planning

Gathering data, 
observing and 
documenting

Performance 
diagnosis

Performance 
improving

Action and follow-
up

Weaknesses and areas 
for improvement 

identified



PPM Activities

Performance 
planning

Gathering data, 
observing and 
documenting

Performance 
diagnosis

Performance 
improving

Action and follow-
up

Design and 
implementation of an 

action plan



PPM Activities

Performance 
planning

Gathering data, 
observing and 
documenting

Performance 
diagnosis

Performance 
improving

Action and follow-
up

Conclusions on 
performance improvement 

and plan execution



PPM Activities
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PPM Activities

Performance 
planning

Gathering data, 
observing and 
documenting

Performance 
diagnosis

Performance 
improving

Action and follow-
up

Set of indicators with
their associated targets



What PPIs should I define?



Process performance indicators are multi-dimensional



Devil’s Quadrangle Dimensions

TIME COST QUALITY FLEXIBILITY

Brand and Kolk, 1995 Dumas et al., 2013



Devil’s Quadrangle Dimensions

TIME COST QUALITY FLEXIBILITY

Cycle time
Waiting time
Service time

…



Devil’s Quadrangle Dimensions

TIME COST QUALITY FLEXIBILITY

Processing, management or support cost
Activity cost

Unit cost
…



Devil’s Quadrangle Dimensions

TIME COST QUALITY FLEXIBILITY

Product or service meets expectations
Promises made to clients are fulfilled

Documents and data ara properly managed
Decisions made are correct…



Devil’s Quadrangle Dimensions

TIME COST QUALITY FLEXIBILITY

Capacity to execute new tasks
Capacity to adapt to different workloads
Capacity to change rules/assignments

…



However, one may found different classifications

Kueng, 2000
PROCESS PERFORMANCE MEASUREMENT SYSTEM 73

Figure 3. Five performance-relevant aspects.

· Performance indicators are not independent. Most performance indicators stand in a
relationship with one another. For the most part, the type of relationship is either
con¯icting or complementary; independence is the exception rather than the rule.

The principal process stakeholders we are looking at are the four following: investors (e.g.
shareholders in the pro®t sector, government in the not-for-pro®t sector), employees,
customers (suppliers and buyers) and society (cf. EFQM, 1999). Since process performance
is measured according to the degree of stakeholder satisfaction, each group of stakeholders
will be represented by an aspect or dimensions of performance. Thus, the aspects of
performance we are looking at are the following: ®nancial aspects (to measure the degree of
satisfaction of the investors); employee aspects; customer aspects; and societal aspects. In
order to satisfy the four stakeholder groups in the long term, business processes need
continuous improvement. Therefore, a ®fth aspect has to be added–innovation; cf. Fig. 3.
These aspects will now be discussed in more detail.

Financial aspects

Business processes are the driving forces of any organization (Hammer & Champy, 1993).
Since processes require ®nancial and non-®nancial resources and create value for the
customer, they de®nitely have an impact on the ®nancial situation of an enterprise. Therefore,
it is obvious that a PPMS has to take ®nancial aspects into account. This aspect has been
discussed at length in various papers (e.g. Cooper & Kaplan, 1991; Eccles, 1991).
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customer perspective relates to the implications of prod-
uct or service delivery, specifically to the interactions 
throughout business processes, whereas the “learning 
and growth” perspective relates to innovations in the way 
of working (i.e., business processes) and the degree to 
which employees are prepared to conduct and innovate 
business processes. !e BSC, however, does not present 
sub-perspectives and thus takes a more high-level view 
of performance. Hence, the BSC can be extended based 
on other categorizations made in the reviewed litera-
ture; for instance, related to internal/external, strategic/
operational, financial/non-financial, or cost/time/quality/
flexibility.

!erefore, this study refined the initial BSC perspec-
tives into eleven performance perspectives (Fig.  11) by 
applying three other performance measurement models 
(Cross and Lynch 1988; EFQM 2010; Kueng 2000) and 
the respected Devil’s quadrangle for process performance 
(Dumas et al. 2013). Additionally, a more holistic view of 
business process performance can be obtained by meas-
uring each performance perspective of Fig.  11 than can 
be achieved by using the established dimensions of time, 
cost, quality and flexibility as commonly proposed in the 
process literature (Dumas et al. 2013). As such, this study 
demonstrated a highly relevant synergy between the dis-
ciplines of process management, organization manage-
ment and performance management.

We also found out that not all the performance per-
spectives in Fig. 11 are equally represented in the studied 
literature. In particular, the perspectives related to sup-
pliers, society, process costs and process flexibility seem 
under-researched thus far.

!e eleven performance perspectives (Fig.  11) can be 
used by organizations and scholars to measure the per-
formance of business processes in a more holistic way, 
considering the implications for different target groups. 
For each perspective, performance indicators can be 
selected that fit particular needs. !us, we do not assert 
that every indicator in the extended list of 140 perfor-
mance indicators should always be measured, since 
“!eoretical background” section emphasized the need 
for organization-dependent indicators aligned with an 
organization’s strategy. Instead, our extended list can be 
a starting point for finding and using appropriate indi-
cators for each performance perspective, without los-
ing much time reflecting on possible indicators or ways 
to concretize those indicators. Similarly, the list can be 
used by scholars, since many studies in both the process 
literature and management literature intend to measure 
the performance outcomes of theoretical constructs or 
developed artifacts.

Consistent with the above, we acknowledge that the 
observed performance indicators originate from differ-
ent models and paradigms or can be specific to certain 
processes or sectors. Since our intention is to provide 
an exhaustive list of indicators that can be applied to 
measure business process performance, the indica-
tors are not necessarily fully compatible. Instead, our 
findings allow the recognition of the role of a business 
context (i.e., the peculiarities of a business activity, an 
organization or other circumstances). For instance, a 
manufacturing organization might choose different 
indicators from our list than a service or non-profit 
organization (e.g., manufacturing lead time versus 
friendliness, or carbon dioxide emission versus stake-
holder satisfaction).

Another point of discussion is dedicated to the dif-
ference between the performance of specific processes 
(known as “process performance”) and the performance 
of the entire process portfolio (also called “BPM per-
formance”). While some indicators in our extended list 
clearly go beyond a single process (e.g., competence-
related indicators or employee absenteeism), it is our 
opinion that the actual performance of multiple pro-
cesses can be aggregated to obtain BPM performance 
(e.g., the sum of process waiting times). !is distinction 
between (actual) process performance and BPM perfor-
mance is useful; for instance, for supplementing models 
that try to predict the (expected) performance based on 
capability development, such as process maturity models 
(e.g., CMMI) and BPM maturity models (Hammer 2007; 
McCormack and Johnson 2001). Nonetheless, since this 
study has shown a close link between process perfor-
mance, BPM performance, and organizational perfor-
mance, it seems better to refer to different performance 

A holis!c view on
business process performance 

measurement
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shareholders and top 

management

Customer
performance

Supplier
performance

Society /
environmental 
performance

Internal business process performance
General process performance

Time-related process 
performance

Cost-related process 
performance

Process performance 
related to internal quality

Flexibility-related process 
performance

Learning and growth
(Digital) innova!on 

performance
Employee

performance

Fig. 11 An overview of the observed performance perspectives in 
the business process literature



Really?



Product or service meets expectations

Let’s take this quality metric…





Be SMART

SMART

Specific

Measurable

AchievableRelevant

Timed



Be SMART

SMART

Specific

Measurable

AchievableRelevant

Timed



An indicator has to be specific



For a Make-to-Order process, product or service that meets expectations 
could be…

If the products ordered are the products provided and the quantities 
ordered match the quantities provided

If the location, specified customer entity and delivery time ordered are 
met

If documentation supporting the order is accurate, complete and on 
time

If it is delivered on specification, with no damage and accepted by the 
customer



Cycle time

Another example



Average cycle time
Cycle time variance

Percentage of cases with cycle time less than 5 days

Is it?



Be SMART

SMART

Specific

Measurable

AchievableRelevant

Timed



For a Make-to-Order process, product or service that meets exepectations 
could be…

If the products ordered are the products provided and the quantities 
ordered match the quantities provided

If the location, specified customer entity and delivery time ordered are 
met

If documentation supporting the order is accurate, complete and on 
time

If it is delivered on specification, with no damage and accepted by the 
customer



How do we measure that the order is delivered on 
specification, with no damage and accepted by the 

customer?

Wait a minute…



We need to operationalize the metrics for our processes 
and information systems



How do we measure that the 
order is delivered on 
specification, with no 

damage and accepted by 
the customer?

No return activity is done by 
the customer after delivery

For example



What if we have an event log as data source for computing 
our metrics?



What can we measure in an event log?

Since event logs are a very common way of learning the behaviour of 
a process



Which information do we have from an event log?

Activity Timestamp Case ID



Time measures (e.g. Time between “Create Fine” and “Add Penalty”)

-

226 days
1 hour

205 days
23 hours

Time



Count measures (e.g. Number of “Add Penalty”)

0

1

1

Count



Data measures (e.g. Value of “amount”)

35

71,5

74

Data



Derived measures (e.g. Number of ”Add Penalty” > 0)

0

1

1

Count

False

True

True

Derived



Aggregated measures (e.g. average value of “amount”)

35

71,5

74

Data

60,17



In summary

• Time, Count, Data measures
• Derived measures (boolean / arithmetic operations)
• Aggregated measures (aggregation operations)



We must take into account that

Not everything can be accurately 
measured

The effort of measuring 
something must be worth it



Be SMART

SMART

Specific

Measurable

AchievableRelevant

Timed



If a PPI cannot be achieved, then it becomes useless



Be SMART

SMART

Specific

Measurable

AchievableRelevant

Timed



Start with strategic goals



Specific to the organization



Delays caused by the committee
Time to incident resolution (not incident closed)

Cycle time or activity time may not be relevant in some cases



Lag vs Lead indicators

LAG INDICATORS MEASURE GOAL 
ACCOMPLISHMENT, 

EASY TO MEASURE BUT HARD TO INFLUENCE

LEAD INDICATORS PREDICT GOAL ACHIEVEMENT, 
CAN BE INFLUENCED

McChesney et al. 2012 



To be 5 kg lighter 
by EOY



Indicators are not static



Be SMART

SMART

Specific

Measurable

AchievableRelevant

Timed



Defined within a time-frame



Be SMART

SMART

Specific

Measurable

AchievableRelevant

Timed



Be balanced

Cost

Quality

Time
Flexibility



Be selective



Example

McChesney et al. 2012



Example



The importance of automation

One more thing



Common mechanisms to specificy PPIs

Informal -

Natural language

Low level-

implementation



Traceability

Way of defining 
a PPI

??

? ?



Understandability

Understandable vs processable

?

Business manager

?

System architect
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SMART

Specific

Measurabl
e

AchievableRelevant

Timed

Understandability Traceability Automation

Cost

Quality

Time
Flexibility

Selective Balanced

In summary



Formally conceptualizing the incorporation of measures and indicators into process modelling and design methods 
(Soffer & Wand, 2005)

Proposing an ontology to specify PPIs over semantic business processes (Wetzstein et al, 2008)

Using different variants of order-sorted predicate logic for their definition and relationship with goals (Popova & 
Sharpanskykh, 2010)

Presenting a metamodel for the definition of PPIs and its translation to DL for their subsequent analysis (Del-Río-
Ortega, 2013)

Providing a semantic framework for representing PPIs by means of logical representation of formulas  (Diamantini et 
al, 2016)

Proposing an ontology for PPI definition in the context of Knowledge Intensive Processes (Estrada-Torres et al., 2019)

We can find formal approaches



Or more user friendly approaches

Text-based Graphical notations



Or more user friendly approaches

Text-based Graphical notations

Templates (Castellanos et al, 2005, 
del-Río-Ortega 2016)

Spreadheets (Saldivar et al, 2016)

Automated transformation from natural 
language (Van der Aa et al, 2017)



PPI template example

PPI-005 Average time of RFC analysis
Process Request for change (RFC)
Goals • BG-002: Improve customer satisfaction

• BG-014: Reduce RFC response time
MeasureDefinition The PPI is defined as the average of the duration between the time

instants when activity Analyse RFC becomes active and when activity
Analyse RFC becomes completed

Target The PPI value must be lower than or equal to 1 working day
Scope The process instances considered for this PPI are those in Last 100

instances scope
Source Event logs of BPMS
Responsible Planning and quality manager
Informed Chief Information Officer (CIO)
Comments Most RFCs are created after 12:00



Or more user friendly approaches

Text-based Graphical notations

Extend BPMN and EPC for cost, quality
and cycle time PPIs (Kohrer & List, 2007)

Extend BPMN for BAM, including PPIs 
(Friedenstab et al, 2012)

Graphical notation and editor tool for PPIs 
(Del-Río-Ortega, 2019)



PPI graphical model example



Wrapping up



PPM Activities

Performance 
planning

Gathering data, 
observing and 
documenting

Performance 
diagnosis

Performance 
improving

Action and follow-
up
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PPI Definition
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