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Abstract. Organizations have several indicators for their safety performance.
However, the use of performance indicators often fails to create overall insights
on the level of safety and the various factors affecting it. Performance indicators
could be better utilized in safety-related decision-making. Maturity models have
been presented in many different managerial fields, but no such models for safety
performance measurement can be identified. Maturity analysis can provide infor-
mation on why performance measurement utilization is flawed and how can it be
improved. The aim of this paper is to design and test a maturity model for safety
performance measurement. The study presents an approach for evaluating ma-
turity which combines written descriptions of best practices, the overall satisfac-
tion of employees in the evaluated aspects, and the experienced level of safety
performance.
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1 Introduction

Existing research classifies safety performance indicators into various dimensions, such
as leading and lagging [1,2]. Organizations have several indicators for their safety per-
formance. However, it is often difficult to materialize the potential of performance
measurement [3,4]. The current use of performance indicators rarely creates overall
insights on the level of safety and the various factors affecting it. Hence, performance
indicators could be better utilized in safety-related decision-making [5].

In the recent decades, maturity models have been presented in many different man-
agerial fields such as information management, strategy management, and performance
management [6,7,8]. These models have been designed both for managerial and aca-
demic purposes. Maturity models typically define maturity levels which assess the com-
pleteness of the analyzed objects via different sets of multi-dimensional criteria, and
describe essential attributes that would be expected to characterize an organization at a
particular maturity level [9]. Maturity models can be used both as an assessment tool
and as an improvement tool [9,10]. There is indication in the literature that maturity
models can improve organizational performance [11] by presenting desirable charac-
teristics for operating.

Performance measurement literature has presented several models for the maturity
analysis of organizational performance measurement [6,7,8]. In regard to safety man-
agement, maturity models for safety culture and risk management have been presented



[12,13,14]. However, to the best of our knowledge, no one has applied maturity models
for analyzing the status of safety performance measurement. The aim of this research
is to design a maturity model for safety performance measurement based on literature
review and analysis.

2 Materials and Methods

This study utilizes a design science approach in which the intention is to both develop
scientific knowledge and solve practical problems [15]. Since the aim of this study is
to design a maturity model for safety performance measurement and to give guidelines
for its future implementation, design science is an obvious approach for this aim. The
six main phases of design science process [16] can be found in Figure 1. This study
follows the first three steps while testing, deploying and maintaining are not in the
scope.

Fig. 1. Main phases in constructing a maturity model [16].

In the first phase, the scope and target population of the model are defined. In this
study, the scope was related to the safety performance measurement practices, commit-
ment and culture supporting performance measurement and performance measurement
usage. The model can be applied in different organizations without industry limitations.

The second phase consists of the definition of evaluation variables and execution
plans. Evaluation variables can be identified both analytically (top-down) or by com-
bining the existing literature (bottom-up). This study applied bottom-up approach and
identified the evaluation variables based on appropriate literature. The analysis is de-
signed to be implemented as a self-evaluation survey addressed to managers, supervi-
sors and safety experts. The managerial perspective is deemed important in order to
obtain a more reliable picture on the status safety performance measurement.

The main content of the model is defined in the third phase. A survey instrument was
designed with maturity levels describing the alternative practices in each of the evalu-
ated variables.  In the fourth phase the model is tested. In our study, four persons of the
intended population first evaluated the evaluation tool. Then it was further tested by
two fellow scholars. Finally, a web-based survey tool was designed and tested with four
persons of the intended population.

This study is mostly based on literature review and analysis. The performance meas-
urement maturity model by Jääskeläinen and Roitto [6] was taken as a starting point
and complemented by other existing performance measurement maturity models. The
adjustment of the model into safety management context was supported by the review
of literature on safety management and safety culture maturity models and by the ex-
pertise of safety scholars.

Scope Design Content Test Deploy Maintain



3 Results

3.1 Maturity model framework

The model framework was divided into three main themes: safety performance meas-
urement practices, commitment and culture to safety performance measurement and use
of safety performance measurement. These reflect the three lifecycle perspectives of
performance measurement including design, implementation and use [17]. In addition,
the level of safety in an organization is measured.

In the following presentation, the number of evaluated items is presented alongside
with the main themes of the model framework. Safety performance measurement prac-
tices represents performance measurement design and includes the most established
content of the model. There are maturity several models concentrating the design of
performance measurement. Performance measurement practices is further divided into
two categories: performance measurement (10 items) and information systems (IS) (4
items). The importance of IS has been emphasized in parallel with the content of per-
formance measurement [18].

Commitment and culture related to performance measurement is widely seen as an
important success factor of performance measurement implementation [19,20]. It is im-
portant that both managers (2 items) and employees (2 items) are committed to safety
performance measurement. This aspect is closely related to safety culture [21].

There is no established definition on the content of performance measurement usage
[22] which is also reliant on the field of management (e.g. safety management). In the
actual usage of safety performance measurement, the first perspective of the presented
model is communication of measurement results (2 items) which facilitate information
flows and use of measurement information [19]. The extent of using performance meas-
urement at different levels of the organization is also included with one item. The actual
use of performance information in different managerial tasks is divided into use of in-
formation in planning (ex-ante perspective, 3 items) and management (ex-post perspec-
tive, 6 items). The management items were selected with a balanced approach related
to the three perspectives: resource allocation (financial management), benchmarking
and supply chain (processes) and competencies and rewarding (learning and growth).

Table 1 provides examples of items and related references in the three main dimen-
sions of the model. Each of the three main perspectives is also evaluated in terms of a
respondent’s satisfaction towards the status of the perspective.  By capturing satisfac-
tion, the designed new model highlights purposeful objectives of developing safety per-
formance measurement. It acknowledges that also more elementary measurement tech-
niques may suffice if employees are satisfied. In this way, the model takes different
contextual criteria for knowledge management practices into account.

Table 1. Exemplifying illustration of the maturity model framework.
Dimension Example item References
A. Performance measurement

practices
Links between occupational safety
performance measurement objects

[7,12,23,24,25]



Dimension Example item References
B. Commitment and culture re-

lated to performance meas-
urement

Employee commitment to occupa-
tional safety performance measure-
ment

[12,23,26,27]

C. Use of performance meas-
urement

Defining action plans related to oc-
cupational safety

[3,7,12,14,23,25,26,28]

3.2 Evaluation instrument

The evaluation of the items in the model is carried out with four-step maturity levels
representing the sophistication level in each item. This means written descriptions for
the four evaluation levels (Table 2). The descriptions were based on the literature on
best practices of performance measurement and management [e.g. 29,30] and safety
management [e.g. 12,28]. In alignment with Maier et al. [10], the best and weakest
practices were defined first. Authors’s own expertise was needed in defining the levels
2 and 3.

Table 2. Example of written evaluation criteria in maturity levels.
Level Item: links between safety performance measurement objects
Level 1 Linkages between measurement objects have not been considered.
Level 2 Linkages between measurement objects are discussed.
Level 3 Factors explaining the main measurement results are partially identified.
Level 4 Linkages between measurement objects are analyzed and modeled (e.g. with a strat-

egy map). There is a common understanding in the organization regarding the fac-
tors that should be improved in order to affect the main measurement results.

Written evaluation criteria were chosen to differentiate the model from some earlier
maturity surveys using Likert scales. The following benefits in written evaluation levels
have been identified. First, written maturity levels provide clearer and more objective
alternatives for the respondents in comparison to Likert scales [23]. Second, presenta-
tion of written maturity levels raises awareness of best practices, generates discussion
and facilitates the identification of development areas already during the completion of
the survey [31]. Third, written maturity levels decreases the need to use external con-
sultants and knowledge on practices outside the own organization in the evaluation [32].

4 Discussion

The main contribution of this paper is a presentation of maturity model which can be
utilized as a checklist in analyzing safety performance measurement. The model eval-
uates maturity by combining written descriptions of best practices, the overall satisfac-
tion of employees in the evaluated aspects, and the experienced level of safety perfor-
mance. Sophisticated performance measurement practices are useless if they are not
beneficial for an organization. The perspective of employee satisfaction towards per-
formance measurement acknowledges the need to fit the practices into contextual
needs. The specific characteristics of the model is its balance between rigor (literature



derived items) and relevance (written evaluation levels) reflecting the main idea of de-
sign science. To the best of our knowledge, the presented model is the first one specif-
ically designed for the purposes of evaluation safety performance measurement.

The resulting model will benefit both the research and practice of safety manage-
ment. Researchers may use the model in large-scale survey research (e.g. in identifying
links between safety performance and the level of safety) and practitioners may utilize
it in auditing performance management practices, for example, through group inter-
views or workshops. Based on the results, improvement means can be generated and
prioritized in order to reach higher maturity levels [9]. The combination of maturity
levels and satisfaction may be used in defining various profiles for the status of perfor-
mance measurement in an organization, e.g. as follows: ”Novice” (Low employee sat-
isfaction and basic practices), ”Facilitator” (High employee satisfaction and basic prac-
tices) , ”Experimenter” (Low employee satisfaction and advanced practices) and ”Ad-
vanced exploiter” (High employee satisfaction and advanced  practices). The profiling
allows an easy way to position an organization in relation to other organizations in the
three main perspectives of the model. Further research should test the presented model
in practice and report the experiences of using the model in practice.
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