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Abstract: The implementation of an effective performance measurement system (PMS) is essential
in organizations seeking continuous improvement and sustainability, especially in the context of
Industry 4.0. However, a number of barriers/obstacles hampers this effectiveness. For example, the
inclusion of performance indicators without practical use, or presenting absurd results, are frequent
in the industry, leading people to distrust and devalue such systems. The main research question
in this study is: What are the main obstacles to effective performance measurement systems in
organizations? These obstacles will be identified and categorized, and some conditions required to
eliminate/mitigate them will be explored. A systematic literature review is carried out, according
to the PRISMA methodology, to identify the most frequent factors referred to as obstacles to PMS
effectiveness, due to their negative influence on the implementation, use or maintenance of these
systems. This review resulted in the identification of 175 obstacles that were then classified into
19 types of obstacles divided into 6 categories, whose definition was inspired by the 6M approach
usually associated with Ishikawa diagrams. Then, the relationships between the obstacles are
explored and investigated in order to identify interdependencies that may further influence the
effectiveness of the PMS. Solutions and methodologies that can help mitigate/eliminate their impact
on PMS effectiveness are also identified.

Keywords: performance measurement system; key performance indicators; continuous improvement;
operational excellence; lean production

1. Introduction

Performance measurement and monitoring are fundamental factors for continuous
improvement, management and sustainability in organizations. Regarding the continuous
improvement effort, the collection and analysis of data, including performance data, on
the current state of a production unit, allow the starting point for improvement to be
described and represented, and enable the analyst to identify where the focus should be
placed [1]. As organizations enter what is considered the fourth industrial revolution, the
so-called Industry 4.0 (I4.0), the collection and processing of data become easier and more
necessary, allowing better control and monitoring of performance [2]. The I4.0 represents
an interesting opportunity to integrate and manage data, although different barriers and
challenges arise from this digital transformation [3]. In fact, the generation and availability
of large amounts of data, which is characteristic of I4.0 environments (big data), can
quickly become a problem, as it tends to hinder the selection/obtainment of really useful
information, namely key performance indicators (KPI), which are paramount elements of
a PMS.

Performance measurement has been the focus of many organizations with the purpose
of identifying the segments of industrial systems that need and should be improved. This
interest on the part of the organizations is due to a growing market competition that requires
them to continuously improve [4]. Continuous improvement, an important principle
associated with Lean Thinking [5] as well as with other excellence models [6], can be
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described as a continued involvement of everyone in the organization in finding, targeting
and eliminating waste [7]. As a way to maintain and improve their competitiveness,
the organizations must focus on the continuous improvement of their processes in order
to reduce their costs through the elimination of waste. When organizations are able to
eliminate waste, namely defects, waits, overproduction, inventory, motion, transportation
and overprocessing, they are able to produce the same outputs with less inputs [8]. I4.0
provides benefits for Lean Manufacturing, creating a new level of visibility and access
to real-time performance data at various levels of operations [9]. The advantage of I4.0
in production is the fact that data about everything is available in real time, allowing a
reduction in the duration of the decision-making process [10].

Performance data are a vital type of data to drive and manage performance improve-
ment. However, the effective use and maintenance of a PMS is not straightforward and this
can pose considerable challenges to organizations. According to Neely et al. [11], a PMS is
a group of metrics used to quantify the effectiveness and efficiency of actions. Regarding
the creation and implementation of a PMS, Bititci [12] jointly defines them as the process
of (i) defining the targets, (ii) developing a set of performance metrics, and (iii) collecting,
analyzing, reporting, interpreting and acting on performance data. Even though several
models of PMSs are known, their implementation, use and maintenance continue to fail.
The problem, which therefore leads to the real challenge for researchers/practitioners,
seems to be the lack of an adequate approach to implement performance measures, inte-
grate them in the organizational culture and use them for continuous improvement [13].
As, according to McCunn [14], 70% of the performance measurement projects fail, it is
extremely important to identify why a PMS fails and what the obstacles are to PMS effec-
tiveness. In this line of thought, the research question in this study is: What are the main
obstacles to effective performance measurement systems in organizations? Only then can
these failure modes be eliminated, or at least their impact can be mitigated, in order to
improve the chances of success of a PMS. In order to eliminate or mitigate the impact of
those obstacles, methodologies should be developed and integrated in a framework that,
when followed, allows an effective development, implementation, use and maintenance of
a PMS.

This paper is organized according to the following sections: Methods, Results, Discus-
sion and Conclusion. In the Methods section are described the methods used to identify
and classify the obstacles to the effectiveness of a PMS. In the Results section, the obstacles
found are presented and classified, and then, in the Discussion section, their influence and
cause–effect relationships are discussed. The last section provides the conclusion of the
present study and provides directions for future research on the subject.

2. Methods

In order to determine the main obstacles to the effectiveness of a PMS, a systematic
literature review (SLR) was performed. This SLR followed the methodology PRISMA
(Preferred Reporting Items for Systematic reviews and Meta-Analysis) [15]. This method-
ology is characterized by a four-phase flow diagram: identification, screening, eligibility
and included publications [15]. For the identification phase, a search was executed for
scientific articles and book chapters on the Scopus and Web of Science databases. The search
was made with the following restrictions: “performance measurement” in the keywords,
publications cited in five or more articles and from the knowledge areas of Engineering,
Management, Business, Social Sciences and Computer Science. This search resulted in the
identification of 1787 publications from Scopus and 1728 from Web of Science databases.

The PRISMA methodology followed is described in Figure 1. After duplicates were
removed, 2808 publications remained. Then, to identify the relevant publications, the title
and keywords were analyzed. In this analysis, the publications that were not focused
on a PMS were identified, and this resulted in the removal of 2550 publications. Of the
remaining 258 publications, 176 were removed after analysis of the abstracts, due to their
lack of connection to the PMS subject. Lastly, the 82 remaining publications were analyzed
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in detail, and the ones that referred to barriers, obstacles or difficulties in implementing and
maintaining a PMS were selected, resulting in a final list of 31 publications to be considered
for the analysis of the obstacles to PMS effectiveness.
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Figure 1. PRISMA methodology followed.

The obstacles to PMS effectiveness described in the 31 publications were listed and
then classified into categories. The method for defining these categories was inspired by
the 6M approach (Method, Materials, Machines, Measurement, Man and Mother nature),
typically used in the development/analysis of Ishikawa diagrams. On this basis, the
following six categories of obstacles were defined:

• System (Method): related with the methods used to implement and maintain the PMS;
• Data (Material): problems related with data and information management;
• People (Man): issues related with the utilization of the PMS by people;
• Technology (Machines): related with the resources and tools needed to implement and

maintain the PMS;
• Indicators (Measurement): problems related with performance measures and indicators;
• Culture (Mother Nature): issues related with the culture of the organization.

Because within each category several obstacles with different names but similar mean-
ings were observed, it was necessary to create the concept of type of obstacle, intended to
aggregate them under a single designation. Thus, a set of types of obstacles was created for
each category.

The results of the classification of the obstacles into categories as well as into types of
obstacles are described in Section 3 and discussed in Section 4, leading to the conclusions
outlined in Section 5.

3. Results

The conducted literature review identified 175 mentions of obstacles to the effective-
ness of a PMS. Then, those obstacles were classified according to the proposed categories
(Section 2), resulting in the distribution represented in Figure 2.
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In Figure 2, one can observe that three categories, namely System, Indicators and
People, represent almost 70% of the identified obstacles. In addition to this classification
by category, as explained in Section 2, the obstacles were aggregated, according to their
meaning, into types of obstacles. To accommodate the 175 obstacles found, all designations
were semantically analyzed and grouped, resulting in the definition 19 types of obstacles.

As a way of presenting the categories and types of obstacles visually and in a simplified
manner, an Ishikawa (fishbone) diagram was used, allowing the analysis of the relationship
between the problem and its possible causes [16]. Figure 3 depicts the Ishikawa diagram
for the problem “Failures in the implementation, use and maintenance of PMS”. In the
main spines are represented the six categories, while the 19 types of obstacles identified are
represented in the secondary spines. In front of each category and type of obstacle is the
frequency with which it is referred to in the literature.
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It can be seen in Figure 3 that the Indicators category, despite including only three
types of obstacles, is the second most mentioned (43 mentions), close to the System category,
which occupies the first place (46 mentions), but which is composed of six types of obstacles.
There is thus a greater dispersion of mentions in the case of the System category. On the
other hand, the lower dispersion of mentions in the Indicators category makes one of its
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types of obstacles the most mentioned of all (inappropriate indicators, with 35 mentions).
Figure 4 shows the types of obstacles, in descending order of the frequency with which
they are mentioned in the literature.
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In the first five positions, only the System category occurs twice, although its accumu-
lated number of mentions (30) is lower than that of the most mentioned type of obstacle:
inappropriate indicators. In general terms, it can be seen that slightly more than 30% of
the types of obstacles correspond to 62% of the total number of mentions. The findings
concerning the likely links between the types of obstacles to PMS effectiveness, as well
as possible conditions required to eliminate or mitigate their impact, are discussed in the
next section.

4. Discussion

This section presents, for each of the identified categories and for each type of obstacle,
the obstacles identified in the literature review. It also attempts to identify how a type of
obstacle can emerge and how different types of obstacles can influence each other.

4.1. System

Within the System category, six types of obstacles were identified (Figure 3):

1. Lack of connection to the strategy: This can be an obstacle to the effective functioning
of a PMS and can originate in three ways:

a. Failure to define strategic objectives: undeveloped or poorly developed strategic
objectives do not allow the creation of the alignment necessary to effectively
implement a PMS [14,17–22];
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b. Failure to link the indicators to the strategic objectives: even with well-defined
strategic objectives, there may be a failure in the link between these and the
indicators in an ineffective PMS [18,23–26];

c. PMS does not keep up with changes in organizational strategy: a PMS that is
not able to keep up with changes in organizational strategy could mean that,
when any change in organizational strategy occurs, the link between Key Success
Factors (KSF) and Key Performance Indicators (KPI) fails [17,20].

2. Lack of use for improvement: Not using the PMS for continuous improvement
makes it useless; it should be used as a support tool for the daily management of the
organization [22]. The PMS alone will not translate into automatic improvements; it
only allows identifying where improvements can and should be made [20,27]. If it
does not have an effective improvement process associated with it, it will become
irrelevant to the people in the organization [28–31].

3. Issues on target definitions: This factor arises from the difficulty in defining targets and
comparing performance with them [32]. Failure to define targets will impact people’s
motivation and the ability of the PMS to be used for the continuous improvement of
the organization. This failure may occur when targets are not based on stakeholder
interests, process boundaries and process improvement resources [29]. It may also
occur if there is not a correct deployment of objectives from the top level of the
organization to the level where the real improvement activities reside [29].

4. Unclear system: vagueness in the performance measurement system can lead to a
different use of the PMS from what was intended, dooming it to failure. This lack of
clarity can arise in several aspects of the PMS:

a. Failure to define measurement frequency: performance measurement occurs too
often or too rarely [23];

b. Static system: the system is inflexible [28] and cannot be continuously revised
and improved [19].

c. Failures in the definition of the PMS: the system has not yet reached the maturity
(full definition) required to be implemented [22,33] and there may be failures in
the definition of operational performance, in relating performance to the process,
in defining the boundaries of the process [13]. There may also be vagueness
related to the hierarchical structure and its deployment in the PMS [25,31,33,34]
causing uncertainty of responsibility on performance measurement [35]. One of
the causes mentioned is the direct use of another existing PMS model [14] which
results in a PMS that is not adjusted to the organization [19].

5. Communication system: Communication of performance measurement to employees
plays an important role in involving employees in the PMS and maintaining its
relevance. It is essential to ensure good communication between those who report
and those who use the metrics [36]. This communication fails when it is not clear,
simple, periodic and formal [19]. In order to be simpler, it must be visual [31]. Equally
acting as an obstacle to the implementation and maintenance of a PMS is the fact that
new processes and their impacts are not explained to employees [35], which can lead
to a lack of commitment and lack of awareness.

6. Complexity: The more complex a system is, the more difficult it is to manage, the
more resources and effort it takes to maintain it [14]. The complexity can also make
it more difficult to communicate the system and its processes to employees, making
their involvement more difficult.

4.2. Indicators

Within the Indicators category, three types of obstacles were identified (Figure 3):

1. Inappropriate indicators: Performance indicators can be one of the factors that hinder
the implementation, use and maintenance of a PMS, being pointed out as main
reasons:
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a. Lack of long-term indicators: use of indicators with only a short-term focus,
namely financial indicators [23,24,37];

b. Measuring the wrong things: using a set of indicators that has no relevance to the
organization [13,18,19,21,24,26,30,38];

c. Outdated indicators: historical indicators with dated and irrelevant informa-
tion [39];

d. Indicators that promote wrong behavior: indicators that promote wrong perfor-
mance, indicators of courtesy instead of indicators of performance, indicators
of behavior instead of indicators of achievement, and indicators that encourage
competition rather than teamwork [37];

e. Poorly developed indicators: poorly defined indicators [29], confusing and com-
plex [19];

f. Competing indicators: conflicts between indicators where the dependence and
influence between them is not clearly defined [29,32,36,40];

g. Difficulty in developing indicators: uncertainty about what to measure, with
difficulty in defining new performance indicators [22,24,35,36,39,41]. It can be
caused by a failure to define the organization’s strategic objectives;

h. Disaggregation of indicators: disaggregated in different dimensions, in different
time periods [40], local and isolated indicators [36] not being properly integrated
in the PMS.

2. Excess of indicators: the use of a high number of indicators will increase the complexity
of the system, making it more difficult to maintain [19,26,32,39]. The more complex
the system, the more resources are needed to maintain it and the more difficult it
becomes to understand and use.

3. Lack of balance of indicators: failure to balance indicators causes an imbalance be-
tween different perspectives of the business, which can cause an imbalance in the
organization’s performance [19,23,29,31].

4.3. People

Within the People category, four types of obstacles were identified (Figure 3):

1. False expectations: the expectations created by people regarding the PMS can rep-
resent an obstacle to maintaining it because they can be disappointed [42]. The
organization will not improve just because the PMS has been implemented. An
effective improvement process must be associated with it. If only performance is
measured and nothing is achieved to improve it, the PMS can be abandoned, as it will
not respond to false expectations of automatic improvement.

2. Lack of resources or capacity: for an effective implementation and maintenance of a
PMS, it is essential that employees are educated and trained, with all the necessary
skills, to understand and use the PMS correctly. The lack of training or understanding
of the PMS represents an obstacle to its implementation and maintenance [14,21], [28,
38,41,43] as it can lead to an incorrect use of the PMS, leading to its distortion and
consequent abandonment.

3. Employee Commitment/Involvement: this involvement can fail when there is fear
of performance measurement [13], which can result in increased resistance to the
implementation and use of the PMS [20,39] and/or manipulation of the performance
data [24,44]. Failure to motivate employees to use the PMS means that there is no
commitment to change [34], and if the PMS is not relevant to people [19,30] resistance
to its use increases [22,38], condemning it to failure. Conflicts and friction between
employees may also arise as a result of performance measurement [35].

4. Lack of indicator understanding: the non-understanding of performance indicators
by employees may result from indicators that are not relevant to people [24], lack
of training of employees to use the PMS [19] or high complexity in communicating
information [35]. This can lead to a misuse of performance indicators through an
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incorrect interpretation of the meaning of the indicators [13]. Poor understanding of
indicators can also lead to increase the resistance to use them [26,31].

4.4. Culture

Within the Culture category, three types of obstacles were identified (Figure 3):

1. Blame culture: using a PMS as a tool to coerce employees is referred thirteen times. Us-
ing performance measurement as a way of control and to put pressure on employees
will create a blame culture [13,14,28,33,35,42], that will make the employees feel threat-
ened [27,30,31,40,45]. This is one of the causes for the resistance of the employees to
the PMS and for their lack of involvement in these practices [31]. In organizations with
a blame culture, the PMS will not be used as tool to enable continuous improvement,
and it may become a tool for punishing errors [19].

2. Lack of commitment from top management: the lack of commitment from top man-
agement with the PMS [14,20,21,31,34,41], or the fact that it is considered a low
priority [19,22] can convey the message to other employees that the PMS is not impor-
tant. Additionally, a wrong comprehension or utilization of information by the top
management [13,38] can pass the message to the rest of the organization that the top
management is not fully committed to the PMS.

3. Lack of rewards: The lack of incentives, rewards or recognition for achieving goals is
considered an obstacle [18,19] as it can result in the lack of motivation of employees,
progressing to resistance to the PMS.

4.5. Technology

Within the Culture category, two types of obstacles were identified (Figure 3):

1. Inadequate IT tools: the lack of adequate IT tools represents an obstacle to the im-
plementation and maintenance of a PMS [33,35,36] because it can lead to increased
difficulty in collecting, analyzing and presenting data. This difficulty causes an
increase in the time and resources required to implement and maintain the PMS.

2. Time and resources required: the time and resources required to implement and
maintain a PMS can represent an important obstacle to its effectiveness [17,20,45].
Required resources can be underestimated by top management causing a lack of
resources allocated to the PMS [14,34]. The organization may be limited in terms of
the costs and resources it can allocate to the PMS [21,22,24,39,41–43]. Due to the lack
of resources allocated to the PMS, this can be seen as a burden for the organization
because it removes employees from their real responsibilities [42].

4.6. Data

As for the Data category, just one type of obstacle was identified:

1. Difficulty in collecting, analyzing and presenting data: can occur for the following
reasons:

a. Too much data: accumulating too much data [23,37] can make it difficult to
transform it into usable knowledge [19];

b. Insufficient data: not having enough data for what is intended to be measured [23,37];
c. Difficulty in accessing data: technical complexity [35] due to the inadequacy of

information systems and/or data dispersion [17,20,21,26,41];
d. Data reliability: there are doubts regarding the reliability of the data [19,23] due

to the fact that the available information is not appropriate [20] or due to the
risk of data having been manipulated due to the existence of pressure to achieve
goals [44].

In Figure 5, it is possible to identify the 19 types of obstacles and the interactions
between them. Each circle represents one type of obstacle: in red are the obstacles from the
category Culture, in blue from System, in green from Technology, in light blue from Data,
in yellow from People and in dark blue from Indicators. The arrows express the probable
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cause–effect relationships between different obstacles. It is possible to observe, for example,
that eight of these obstacles can be a cause for the lack of employee involvement.
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5. Conclusions

This study was centered on the research question “What are the main obstacles to
effective performance measurement systems in organizations?”. The identification of those
obstacles allows the establishment of the basis for future work that aims to explore how to
create conditions to eliminate/mitigate them, allowing to implement, use and maintain a
PMS effectively.

In the systematic literature review conducted, 175 references of obstacles to PMS
effectiveness were identified. Those 175 referred obstacles were grouped, according to
their similar meaning, into 19 types of obstacles. They were also classified into six different
categories, namely: System, Indicators, People, Culture, Technology and Data. The identifi-
cation of the types of obstacles to the effectiveness of a PMS should be the starting point to
the process of eliminating or at least mitigating their impact.

As discussed previously, the relation between the obstacles identified can be complex.
The failure of a PMS can result from one or from the combination of several of the obstacles
identified. Accordingly, in order to maximize the odds of achieving an effective PMS,
methodologies and techniques that eliminate or at least mitigate the impact of the obstacles
must be developed and used.

I4.0 can help mitigate some of the obstacles to the effectiveness of a PMS, especially
those related with the collection, analysis and reporting of data, through the digital trans-



Sustainability 2023, 15, 867 10 of 12

formation that enables an automatized real-time collection, analysis and reporting of data.
On the other hand, for an organization to be able to move toward I4.0, an effective PMS
already implemented is required, since performance measurement makes it possible to
create the visibility required in a matured I4.0 organization.

The first requirement to implement a PMS is related with the organizational culture.
The culture of the organization is the foundation for the implementation and continuous
use of a PMS. The organization must have a culture of respect for people and continuous
improvement instead of a culture of punishment, and there must be commitment from
the top management to performance measurement and improvement. These cultural
characteristics are also mentioned by Amaro [46] as requirements for a sustainable Lean
implementation, where behaviors of learning, improvement, adaptability, innovation,
striving for new challenges, being open-minded and not blaming others are essential.
Moreover, as way for motivating and encouraging improvement, a robust reward system
must be in place. This reward system must issue rewards when targets are achieved and
indicate when they are not. The reward system can have a financial component, but most
important is to recognize where and when improvement is being achieved and where and
when it is failing.

It is essential that the system is robust and well-defined. When developing and
defining a PMS, one must be sure that the organization’s strategy deployment is robust.
One way of keeping all organizations aligned with the strategy is through the use of
Hoshin Kanri, a process for strategy deployment. If the PMS is properly linked with the
organizational strategy, it is easier to define what is essential to measure and what are
the goals. It also allows keeping the PMS simple, only measuring what matters to the
organization.

The deployment of both indicators and targets through the different levels of the
organization is essential to involve and motivate all the employees. The PMS should be
made a tool to help people with their work instead of being an extra task or bureaucracy.

The performance indicators should be appropriate to all the stakeholders; for that, the
recommendations of the ISO 22400:2014 can be followed, an international standard related
with key performance indicators for manufacturing operations management. The set of
indicators should be balanced and the influences that each one has on another should be
explicit and well documented as way to avoid problems with concurrent indicators.

The collection, analysis and reporting of data can be managed by the use of appropriate
IT tools. That will depend on the complexity of the system and the amount of data that
needs to be managed. In some cases, a set of automated and interconnected spreadsheets,
with dashboards, can be the appropriate tool.

As further investigation on this subject, recommendations that emerge as ways to
eliminate or mitigate the obstacles to PMS effectiveness should be made. Those recommen-
dations must be associated with methodologies and techniques that can be grouped and
integrated in a model, resulting in a step-by-step guide that makes it possible to implement,
use and maintain a PMS successfully.

The main limitations of this study are the size and type of sample used in the sys-
tematic literature review. The number of publications is limited to only 31 from where
175 references of the obstacles are drawn. Moreover, the type of sample did not take into
account publications cited less than five times. This could have kept valid publications
on this subject out of this study, as may have been the case with newer publications that
may have not reached five citations at the time when the systematic literature review
was performed.
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