Developing an Organizational Performance Evaluation Model Using
Grounded Theory Methodology and ARAS Method

Mohammad Saidi-Mehrabad®", Farshad Saeedi?, Davoud Rezaei®, Rouzbeh Ghousi*

! Professor of Industrial Engineering, Iran University of Science and Technology, Tehran, Iran.
2 Ph.D. Candidate of Industrial Engineering, Iran University of Science and Technology, Tehran, Iran.
® Strategy and Innovation Manager, Tejarat Iranian Digital Development, Tehran, Iran.

* Associate Professor of Industrial Engineering, Iran University of Science and Technology, Tehran, Iran.

* Corresponding Author: Tel: +98 9121304654 & +98 21 77245025; Fax: +98 21 77209071

Email Addresses: mehrabad@iust.ac.ir (M. Saidi-Mehrabad); saeedifarshad@ind.iust.ac.ir (F. Saeedi);
rezaei.d@tiddev.com (D. Rezaei); ghousi@iust.ac.ir (R. Ghousi)

Abstract

In today’s dynamic and competitive climate, organizations need to have a coherent framework for
performance management. The models and frameworks in the literature may not be consistent with
businesses’ changing nature and peculiar goals. They mostly rely on results and are ambiguous about how
to be translated into specific performance measures. In response to these issues, this study designs a four-
layer organizational performance evaluation model. Each layer of this model is broken down
hierarchically into the two levels of measure domains and measures. The effects of measure domains on
their next layer are determined using a novel approach based on the hierarchy of the model. Subsequently,
the measures are ranked using Additive Ratio Assessment (ARAS) method. Research validity is
guaranteed via data triangulation and methods triangulation. Eventually, the insights obtained from
analyzing the research results are offered to the target organization to improve its performance
management. The principal scientific value added by this paper is to present a new organizational
performance evaluation model that offers a complete classification of performance measures and captures
a comprehensive picture of business components and their relationship with organizational results.
Moreover, the proposed model can improve some drawbacks of current models and their implementation
challenges.

Keywords: Performance Evaluation Framework, Organizational Performance, Performance Reference
Model, Balanced Scorecard (BSC), Grounded Theory, Multi-Criteria Decision Making (MCDM),
Additive Ratio Assessment (ARAS).

1. Introduction

It is generally acknowledged that the business environment is constantly changing. The pressures
resulting from global competition, technological advances, economic entanglement, free trade,
and the like have made organizational life ever more complex. Since the central issue in all
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organizational analyses is performance, whose improvement requires measurement, an
organization is inconceivable without a performance management system (PMS) [1]. To this end,
it is imperative to have a framework on which the organization can build to go through
performance management processes. Such a framework must both integrate a PMS and be
resilient to change [2].

Any performance management framework and model suggests a specific arrangement
according to which the organization’s performance measures should be structured. Some of these
models include processes that explain how to design indicators and establish a PMS [3]. A
number of these frameworks explicitly list the criteria that need to be considered in such systems.
Other frameworks emphasize that each organization should have a unique PMS [4].

Many researchers have moved towards combining or customizing performance evaluation
models to solve the challenges and gaps in implementing these models [5]. On the other hand,
the literature stresses the necessity of designing a performance reference model (PRM), a
concept that is often adopted at the level of governments, industries, and big organizations [6-
13]. The PRMs define the measurement areas and determine the measures required for managing
and monitoring an organization as a system [8].

This study focuses on the same view and attempts to design a PRM for an information
technology (IT) organization in the banking industry. Unlike many articles that have examined,
compared, prioritized, and combined performance evaluation models, this study is not limited to
existing models but seeks to design a comprehensive framework. This contribution is the primary
scientific value added by the present paper. Indeed, the study develops a new performance
evaluation model that captures an inclusive picture of business components and their relationship
with organizational results and solves the implementation challenges of the current models.

2. Literature review

Many researchers have been keen on performance management and measurement in the past
three decades. Issues related to developing a strategic performance management framework were
first discussed in the early 1990s [14]. A large and growing body of literature has investigated
performance measurement, focusing on the development of performance management
frameworks. These studies suggest a paradigm shift from a financial perspective to an integrated
view from 1991 to 2000. Besides, they maintain that from 2001 onward, the operational stance
has been overshadowed by the strategic perspective and a concentration on sustainable using
simulation systems and techniques. One of the critical contributors to these evolutions has been
the expansion of the IT industry [4,15,16].

The balanced scorecard (BSC) is a dominant PMS used worldwide [4,17]. It was introduced
by Kaplan and Norton in 1992 and was later expanded and improved. To evaluate any
organization’s performance, it suggests, organizations need to use a series of balanced indicators
so that senior managers can have an overview of four crucial organizational factors: finance,
customers, internal processes, and growth and learning [18,19]. Ignoring the impact of various
stakeholders is one of the leading causes of failure of some industries that adopt this model
[20,21].

Oliveira et al [22] addressed the existing gap in the literature by detailing how the BSC
assists managers in organizational communications. Bescos et al. [23] examined the role of the
BSC over a long-term perspective with a large deployment and numerous hierarchical levels and
analyzed the interrelation between human and non-human actors.



Although first introduced in the BSC model, the concept of balance has been underlined in
several other performance evaluation methods [24]. The notions of critical few [25], performance
dashboard [24], and EFQM excellence model [26-29] have also been developed based on the
concept of balance [24].

The EFQM model is not the only model for organizational excellence. Earlier, in 1987,
Malcolm Baldrige’s model (BEF) was introduced, which includes seven criteria for performance
excellence [30,31]. The literature review provided by Ubaid et al. [32] has identified 46
organizational excellence methodologies (OEMSs), which indicates the diversity of OEMs used
by organizations from different business sectors. Some studies highlight the need to apply the
organizational excellence model alongside the BSC model because the latter can address two
significant weaknesses of the organizational excellence model, namely lack of strategic
orientation and lack of centralization of improvement activities [33,34].

Another widely used model in performance management is the process model. Introduced by
Brown [35], this model is a framework that prioritizes the horizontal flows of materials and
information in the organization and accentuates causal relationships [36-39].

Criticisms against the BSC have begun since 2000. Some researchers have upgraded the
BSC under the following terms: Kanji’s BSC [40], holistic scorecard [41], total performance
scorecard [42], system dynamics-based BSC [43], sustainability performance measurement
system (SPMS), and fuzzy logic-based proactive BSC [44]. Other developments include the
introduction of a performance prism model [45], dynamic multidimensional performance
framework [46], performance planning value chain [47], and an extended framework for
performance management systems [48]. In 2010, Sushil proposed a new PMS called the flexible
strategy game card, which aimed at a model that stressed gaming cards more than the concept of
BSC [49].

Given the rapid changes in the industrial and business environments in recent years,
researchers have become increasingly interested in developing performance management models
and frameworks [50]. In a 2010 study, an innovation PMS was designed based on four
perspectives: strategy and portfolio, culture, structure, and learning and competence [51]. Ivanov
and Silvia [50] developed a conceptual framework for evaluating the performance of the
innovation process. Franco et al. [52] proposed a strategic measurement framework to monitor
and assess the circularity performance at the micro-level by two multi-criteria decision-making
methods. Costa et al. [53] presented a study to understand the potential of BSC adoption in
health institutions. Elbanna et al. [54] explain the concept of causality among BSC perspectives.

Boerrigter [55] provided the sustainability BSC framework for managing the performance of
small and medium-sized businesses in the Netherlands. Nicoletti Junior et al. [56] have proposed
an organization performance framework considering competitiveness and sustainability to
validate the practical application of Sustainability Evaluation Model (SEM). Sarker et al. [57]
have presented a sustainability performance measurement model, which integrates the BSC
perspectives and the fuzzy multiple-criteria decision-making (FMCDM) approach. Some
researchers have applied the integrated FMCDM approach to the BSC-based new service
development evaluation [58,59]. Lop et al. [60] reviewed some models in the literature and their
compatibility with the manufacturing industry. In another research, performance measurement
systems in banks were analyzed [61]. Similarly, a study was conducted to review, design, and
establish performance evaluation systems regarding collaboration between universities and
public organizations [62].



Some authors have used the BSC model to construct a framework for the IT industry [63,64].
Others have extensively dealt with developing BSCs to evaluate performance in the supply chain
[65-67]. Frederico et al. [68] presented a theoretical approach based on the BSC concerning
performance measurement in supply chains for the Industry 4.0 era. Another study integrated the
notions of resource-based theory and organizational capability. It conducted a performance
analysis of BSC’s four perspectives by implementing the fuzzy set theory and data envelopment
analysis [69]. A further study investigated the roles played by dynamic capabilities theory and
performance evaluation approaches in enhancing business strategy alignment with technology
strategy [70]. In another study, the performance of an organizational resource planning system
was measured using a hierarchical BSC model based on multi-criteria decision-making [71].

Rodriguez et al. [72] have presented a dynamic supply chain BSC methodology to improve
business efficiency. A recent study presents a business performance management (BPM)
framework, where the key components influencing business performance are explained [73]. The
proposed BPM framework rests on five key components: environment, organizational culture,
systems and IT, processes, and people, as the core to everything. Yadav and Waal [74] compared
Indian and Asian organizations using the High-Performance Organization (HPO) framework
[75]. Do and Mai [76] have reviewed and synthesized notable literature on HPO.

Some studies [77,78] have proposed a BSC-DEA model to measure organizational efficiency
in the banking industry. Akman and Turan [79] presented an expanded BSC structure for banks
by adding risk and agile perspectives to the current BSC structure. Yazdi et al. [80] evaluated the
performance of Colombian banks by ranking them based on BSC and MultiCriteria Decision
Making (MCDM) methods. Oyewo et al. [81] concluded that banks do not adopt an integrative
approach to performance measurement. A recent study [82] has been conducted with the aim of
choosing the most suitable approach for developing a green organization benchmark by
examining the evaluating methods of organizational performance.

Basar [83] proposed a new BSC-based methodology to evaluate the performance of IT
projects in a fuzzy environment. Abbasi et al. [84] introduced a multi-objective BSC model for
New Product Development (NPD) project portfolio selection. Antunes et al. [85] developed a
dynamic performance evaluation framework designed exclusively to look at startups’ reality.
Haerizadeh and Sunder (2022) examined a real-time application of the EFQM model to Bridge
organizational performance gaps [86]. Azhang et al. [87] presented a conceptual framework for
performance evaluation in the field of management accounting. Agarwal [88] designed a
combined BSC-QFD (namely, House Of Performance Management or HOPM) model to identify
potential leveraging points for performance enhancement.

All these studies have attempted to design and present performance evaluation frameworks
and models that are highly applicable and flexible in the target industries and organizations.
Basically, performance management has shifted over time from a more pyramid approach, top-
down organizational approach to flat collaborative environment [89]. In recent years, production
orientation has been supplanted by service orientation, and the emergence of new paradigms
such as IT and the digital economy has transformed businesses. As a result, characteristics such
as integrity, comprehensiveness, dynamism, process orientation, agility, greenness and
sustainability have been highlighted in performance management frameworks and models.

3. Methodology
3.1. Research method



According to the research onion model [90], this study can be described as basic research. It is
interpretive in terms of philosophy, applied in terms of purpose, and inductive in terms of
approach. The study has a mixed-methods design and draws on grounded theory as a research
strategy. The data were collected longitudinally through structured interviews for qualitative data
and a questionnaire for quantitative data. The coding process of the grounded theory was used
for qualitative data analysis, and the ARAS multi-criteria decision-making method was
employed for quantitative data analysis. The study intended to answer the following two
fundamental questions:

1. Given the characteristics of current performance evaluation models and frameworks,
what is a comprehensive, practical, and measurable framework for an IT organization that
can be used as a reference to manage an organization’s performance?

2. How are performance evaluation measures prioritized in this framework?

The primary process in this research follows the grounded theory methodology. However,
quantitative methods were used in some steps as well. Indeed, PPRM is designed as a grounded
theory based on the field environment observations and literature data.

The target environment in this study is the Tejarat Iranian Digital Development Company
(TIDDEV), which is an IT organization in the banking industry. The company was founded in
May 2015 as a private joint-stock company invested 100% by Tejarat Bank. The company’s
mission is to generate and continuously increase value for this Iranian bank by introducing and
promoting modifications in the bank. The purpose is to be accomplished with a focus on
implementing a comprehensive central banking system and all other systems related to the
principal operations of the bank business, designing and developing innovative and value-
creating digital products and services, and continuous support and improvement of the related
systems. The company hires nearly 250 people working in various software design,
development, and support specialties. The scope of this research covers all aspects of the
organization that should be examined to evaluate a company’s performance.

3.2. Research validation

In grounded theory, validation is not a separate research stage but is actively performed during
the research process. This concurrence is because there is no baseline hypothesis that can be
validated in a separate stage of this research method. Instead, the hypothesis is extracted from the
analysis performed on the data. Therefore, critical in this research strategy is the validity of the
data and the credibility of the analysis method [91]. Notably, reliability is not entirely
appropriate for qualitative research based on grounded theory [92]. Often, the transparent staged
process of grounded theory guarantees the reliability of the research per se. Also, the reliability
of this research type is generally ensured through other strategies such as trustworthiness, rigor,
and quality of data collection.

Triangulation is one of the most effective methods in validating qualitative research,
specifically in grounded theory, where data triangulation is used. Furthermore, to ensure the
validity of the results, the research process was planned based on the framework provided by the
so-called “W method” [90]. In this method, the researcher alternates between the literature and
the study field to validate the findings [90,93,94]. The case study method is another measure to
guarantee the model’s validity

3.3. Research process



The primary research process drew on the steps of grounded theory methodology, focusing on
Corbin and Strauss’s [91] approach and the W method. To this end, seven main steps were
defined. The first, third, fifth, and seventh steps were related to the field environment, and the
second, fourth, and sixth steps were related to the literature environment. Figure 1 displays the
steps taken in the research methodology.

Figure 2 presents the input, method, and output of performing each step. Each of the research
steps is described below.

3.3.1. Phase one: Understanding the problem and defining research questions

3.3.1.1. Step one: Problem definition in the field environment

In this step, basic knowledge concerning the nature of the organization and its activities was
acquired through visits to the target organization and meetings held with the managers of
different departments. Moreover, the strategic documents and performance reports were all
reviewed. This step aimed to identify various issues and challenges in performance management.

3.3.1.2. Step two: Review and comparison of models presented in the literature

A total of 56 articles, 11 books, and 14 managerial reports or white papers were reviewed. These
works introduced and discussed performance evaluation models and frameworks. As such, 23
models and frameworks for performance evaluation were identified. The outcome of this step
was identifying the core issue in performance models: that an overlook to adapt models to the
nature and type of organizations restricts their applicability. Moreover, it was noticed that most
models focus on monitoring the results and tend to introduce measures that fall into the domain
of the results. Besides, the majority lack a measuring and scoring system for measures. The field
research findings similarly indicated that organizations often face difficulty applying the models
because measuring the results is complicated. These issues and gaps highlight the need to design
a PRM.

The first and second steps led the researchers to a more accurate understanding of the
problem. After the literature and practical field issues related to performance management were
studied, the research team determined the central topic of the research and formulated the
research questions in detail.

3.3.2. Phase two: Designing the performance evaluation model framework

3.3.2.1. Step three: Open coding of field information

The first subprocess in grounded theory is open coding. In open coding, concepts are identified,
and their properties and dimensions are explored in the data [95]. Concerning this step in the
current study, an interview protocol was developed based on the outputs of the previous steps
and the research questions to collect field environment information in more detail. Six structured
interviews with various managers from the target organization were conducted.

After the data were collected, the anchor identification and coding process began. An anchor
derives from specific data in interview transcripts and indicates a topic being assessed or
monitored at each level of the organization. In addition, cases whose performance management
seemed important but had no formal measurement and monitoring were also coded as anchors.
As such, 169 anchors were identified, following which the conceptualization phase was initiated.
Concepts are basic or micro-analytical units. The emerging anchors were classified into 48
concepts. In the last step, categories were identified and defined. Categories are more abstract



than concepts and are at a higher level [91]. Thus, categories are formed when concepts are
grouped (Table 1).

3.3.2.2. Step four: Modifying and finalizing categories

Since the field environment is limited to one organization and some categories may not be
mentioned during the interviews and review of the company’s informational documents, this step
tried to draw once more on the literature to prepare a comprehensive list of categories related to
performance evaluation. The purpose was to increase the validity of the final model and create
the ability to generalize the model to all software companies. For this purpose, new categories
were identified and termed, based on Ariawan et al. [96], under the three categories of
knowledge, communication capital, and physical capital to consolidate and integrate them (Table
2). The transcripts of the field interviews were re-examined, and concepts related to these new
categories from the field were identified.

3.3.2.3. Step five: Axial coding and framework creation

Axial coding is the process of linking categories to subcategories and linking categories to each
other at the level of properties and dimensions [91]. According to the features proposed by
Strauss [97] and Lee [95] concerning the notion of core category, the “activities” category was
selected as the core category, and axial coding was visualized (Figure 3).

One voluntary step that can be taken in grounded theory is to break some categories into
subcategories. After the axial model was presented to the participants and the categories were
examined, it was concluded that the “activities” and “results” categories are too broad and need
to be broken down. Field environment information was applied to break the activity category,
and various types of activities were identified. Thus, this category was broken down into four
subcategories: unit, project, process, and product activities. The results category was broken into
the two subcategories of internal and external results by applying the field feedback received
from the BSC.

According to the results of conceptual coding, it was concluded that developing a framework
that separates performance measures into different parts and is not entirely focused on the results
can be a more appropriate framework for a reference model and answering the first research
question. Thus, the idea was formed to map coded categories based on Brown’s process
framework. This framework emphasizes causal relationships and is very practical [36-38].
Hence, Brown’s process model (Figure 4) was drawn upon to define a four-layer framework and
to identify and classify the measure domains of the PPRM.

Thus, the ultimate PPRM framework was defined with the four layers of inputs, activities,
outputs, and results to sort categories and subcategories (Figure 5).

Each layer is divided into sections in this framework, called measure domains (measurement
areas). Moreover, the measure domains of the results layer were classified similarly to the
internal and external results in the BSC model. In fact, the measure domains are the same
categories and subcategories defined in the research method.

3.3.3. Phase three: Defining performance evaluation measures

The performance evaluation framework obtained at the end of the fifth step is by itself a valid
and feasible research output. Organizations can use it as a performance evaluation framework by
defining their respective measures in each part of the framework. Nevertheless, the present study
goes a step further and extracts and defines the measures for the proposed framework. This



further step was taken for two reasons. First, this can be considered a method for validating the
framework in terms of comprehensiveness, inclusiveness, and applicability, which could
demonstrate the inclusiveness of the framework. The second reason was for the framework to be
readily available for organizations to use with minimal localization required. This was necessary
because the purpose of this study was to provide a comprehensive reference framework for
performance management. The structure of the PPRM was completed by defining the measures.
Figure 6 illustrates the hierarchy of the PPRM.

3.3.3.1. Step six: Defining the properties of categories (measures)

The need to define measures led to another step in the grounded theory method: defining the
properties of categories. This step is optional but was performed because of the need mentioned
in the above paragraph. In order to complete the structure of the PPRM, the models and
performance evaluation frameworks proposed in the literature were re-examined as regards the
measures. All potential measures and criteria were extracted, rewritten as per the nature of the
target organization, and listed separately for each section of the framework.

3.3.3.2. Step seven: Dimensionalizing category properties (the weights of measures)

After the properties were defined, they were dimensionalized as the next step. A dimensionalized
property means that the researcher considers the property on a continuum and assigns to each
property a point between the two extremes of a continuum using a valid method [98]. In this
research, categories are the measure domains of the performance reference model, and the
properties of each category are their measures. The dimension of each property will also
determine the weight of the measure in the ultimate model. This step aimed to rank the
performance measures according to their significance in achieving the organization’s desired
results and finalize the PPRM. This ranking aims to identify a set of measures that can provide a
good evaluation of the organization’s performance (answer to the second research question), thus
saving time and energy from measuring, monitoring, and managing a larger number of them.

To prioritize the measures, the research team considered the results layer as what ultimately
reflected the organization’s performance and illustrated its desirability status. The measures were
prioritized based on the results obtained from analyzing the effects of PPRM’s different layers on
each other and the organization’s ultimate results. Thus, using the group decision-making
method, the research team first made a pairwise comparison between the measure domains
(perspectives) of the results layer to determine their respective weight and importance in the
target organization. Accordingly, nine senior managers and experts from relevant departments of
the target organization were selected and assigned a weight and degree of expertise.

Afterward, decision-makers assigned their desired values to the pairwise comparison matrix
such that the inconsistency rate of each decision matrix was lower than the maximum allowable

inconsistency coefficient (ie., < 0.1). The values of each matrix can be denoted by aijk,
meaning the opinion of the kth decision-maker about row i and column j.

The above matrix was solved in two ways. In the first method, the pairwise comparison
matrices of each decision-maker were calculated separately using the arithmetic mean proposed
by Saaty [99,100]. Later, the weighted mean of each weight was calculated using the values of

expertise weight (w *) and considered as the final importance of the perspectives of the results
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layer. In the second method, for each i and j, the weighted geometric mean (i.e., 9/ [ (a; )
k =1
was obtained based on the opinions of all decision-makers. Subsequently, the resulting pairwise
comparison matrix with an allowable inconsistency rate of 0.015 was solved using the arithmetic
mean method and the final weights of the results-layer perspectives. The results of the two
methods were not considerably different from each other. Yet, the second method results were
used as the basis for subsequent calculations thanks to its higher accuracy.

Finally, the measures of each domain were ranked using a novel and hop-by-hop method
based on the hierarchy of the PPRM framework (from the highest level to the lowest level). This
helped calculate the weight of each measure domain of the output layer and rank the measures
accordingly. Additionally, each lower layer was evaluated in terms of its effects on its upper
layer in a hierarchical fashion.

The decision-makers performed these evaluations using Likert scale values in the form of a
set of decision (influence) matrices. Because of the unipolarity of the effect criterion, negative
values are not taken into account. The measures were ranked by calculating the geometric mean
score of each decision-maker’s opinion using the ARAS method. ARAS is one of the most recent
multi-criteria decision-making methods introduced in 2010 [101]. It can be easily implemented
because all of its criteria are positive and unipolar. The output of this method is the ranking of
specific options (here measures). The steps of implementing this method are as follows:

1- Form a decision matrix so that the options (A, ) and the criteria are placed in the row and the
column, respectively. It is assumed that the weights of the criteria are present, that there are
m options and n criteria, and that a;; represents the values of the decision matrix.

2- Add the hypothetical ideal option (A,) to the set of options; in this study, the ideal value

would be equal to the maximum value in the columns as the criteria are positive.
3- Normalize the matrix. For positive criteria, each value is divided by the sum of its column

a.
values (——,Vj );
2.8
i=0

4- Form the weighted matrix such that the values of the normalized matrix are multiplied by
their corresponding criterion weights;
5- Calculate the total utility of each decision option (S, ); to do this, one simply has to add the

normalized weighted values in a row (S, :Za:j ;1 =01..,m);
j=1
6- Calculate the relative utility of each option (K, ) (K, ::—‘ ;1 =01..,m);

0

7- Rank the options based on K, in descending order. The option with the highest K, is the
best.

4. Results
4.1. Final framework of the performance reference model



The first outcome achieved in the fourth step of the research was a PPRM (Figure 5). As can be
seen, the PPRM consists of fourteen measure domains that are categorized into four conceptual
layers. The measure domains of this model are defined according to the conditions of the case
study environment. Below, each layer is defined, and its related measure domains are described.

e First layer: Inputs: The lowest layer in the model comprises measures that evaluate all the
inputs that are considered resources in the organization for performing activities. The
measure domains of this layer include physical, communicative, structural, and human
capital. Physical capital includes everything related to the physical assets of the organization.
Communicative capital includes any infrastructure, mechanism, and asset that can enable
effective communication inside and outside the organization. External partnerships and inter-
organizational relationships exemplify this type of capital. Structural capital includes non-
human and intangible assets and the organization’s strengths that provide a mechanism for
improved effectiveness of human resources. Lastly, human capital entails all the potentials
and capabilities of employees.

e Second layer: Activities: The second layer addresses the activities or measures taking place
in the TIDDEV Company to convert inputs into outputs and includes four measure domains.
First are unit activities, which include all activities related to organizational units. Second are
project activities, which entail activities with specific initiation and termination dates
(duration). Third are product activities, which cover activities related to the maintenance,
support, development, and marketing of a product. Lastly, process activities include all
structured activities that explicitly or implicitly define actions to be taken in the organization.

e Third layer: Outputs: The third layer consists of the outputs of the organization’s activities,
which are typically placed in the three domains of products, services, and knowledge. A
product could be a specific software program, a web service, or a system with several
software components, among others. Service includes items such as counseling and support
services, while knowledge is the output of activities produced implicitly or objectively.
Examples of knowledge outputs are designs, which are related to new ideas and activities of
the organization.

e Fourth layer: Results: The current study identified the general dimensions or perspectives
whereby the organization’s macro results can be examined in this layer. These perspectives
are modeled on the BSC and are categorized into two groups. Internal outcomes comprise
learning, growth, and business processes, and external outcomes entail finance, customer,
brand, and credibility. These outcomes will lead to measurable effects in line with strategic
objectives. Eventually, strategic outcomes are higher-level results that will be achieved
automatically when the results layer is realized correctly per the organization’s strategic
objectives.

4.2. Degree of the effects of measure domains

The two outcomes derived from analyzing the sixth step include determining the degree of
effects of the measure domains on their subsequent layer and ranking the measures of the
performance model. Table 3 summarizes the significance values of the perspectives from the
results layer. These values are the results of solving the pairwise comparison matrix based on the
weighted geometric mean of the decision-makers’ opinions. Furthermore, as the weight of
decision criteria, they are the basis for calculating the effects matrices of the outputs on the
results.

10



The results of this section demonstrated that managers and experts in the target company are
more focused on the customer than any other factor, as agreed by all decision-makers. The
reason can be found in the commission of this company, whose main shareholder is a large bank
(Tejarat Bank) and is indeed the company’s principal customer.

After the weights of the results were determined, the weights of other measure domains (their
relative utility) in the previous layers were calculated in reverse order, i.e., from the end to the
beginning. Figure 7 exhibits the degree of effects calculated for each measure domain on the
vector. In this figure, the thickness of the vector indicates a greater effect. As shown, the highest
impact in the inputs layer is related to human capital. This measure domain also has the most
substantial impact in all model layers.

In the activities layer, the performance model is affected more by the product, project, unit,
and process activities, respectively. The low weight of process activities lies with the type of
business with which the company is associated. The greater importance of product activities than
project activities can be attributed to the fact that support, development, and innovation in
existing products are more frequent than creating a new product.

In the outputs layer, the most considerable effect is associated with products, services, and
knowledge. According to the decision-makers, it is primarily the company’s products that could
ensure the long-term survival and growth of the company and help achieve better results.

4.3. Ranking measures

Measures are placed at the lowest level of the PPRM framework. After the PPRM framework
was completed and the effects weight of the measure domains was determined, each measure
was assigned a rank, which indicates its respective importance in determining the status of a
measure domain in the performance evaluation process.

4.3.1. Key insights and policy recommendations

e Transformation of IT working environment: From the decision-makers’ perspective, it
can be concluded that the work environment has lost its traditional meaning. The work
environment, building, and land were ranked last regarding physical capital measures.
However, the decision-makers identified “interactive physical workplace” as the most critical
measure in this measure domain. This ranking highlights changes, for instance,
telecommuting, cloud-based and Internet-based infrastructure, the shift in workplace layout
to stress more interaction, and the physical downsizing of companies, all of which reflect a
global trend gaining significance in recent years. These findings suggest that physical
downsizing policies can be proposed as an effective policy.

e Transformation of organizational structures: Related to physical changes, but more
important, are the changes taking place in the culture of managing various affairs in the
organization. Decision-makers preferred measures representing flat team-like structures to
broad, long, bureaucratic, and hierarchical ones. Thus, regarding communicative capital, the
second priority was given to “internal social networks and interactive environments”.

e Seeking customer-centric culture: Agility in the software industry has increasingly
attracted the attention of researchers. This concept comprises a variety of behaviors, yet it
can be regarded as a type of activity that ensures an organization is flexible and responsive to
changes demanded by the customer. Indeed, customer orientation and agility are
interdependent. The importance of these two complementary concepts can be deduced based
on different observations. Thus, as described in the previous section, the customer
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perspective acquired a high weight in the results layer. In process activities, “process agility”
was ranked second with a high degree of relative utility (0.922). The first rank belonged to
“familiar influential people in the employer organization” in the communicative capital
category. Lastly, “customer satisfaction” attained the highest rank in both measure domains
of products and services. All of this evidence suggests that the target organization should,
first, regularly monitor the realization of agility and customer orientation in its performance
management through relevant and highly-effectual measures and, second, plan for its
continual improvement.

e Proving an innovative and learning organization: “Training and promoting human
capital”, the first rank among the measures of unit activities, substantiates that the
organization can meet its requirements, provided that enough attention is paid to training and
maintaining its current human capital. In the same measure domain, “maintenance of human
resources” (utility = 0.728) is significantly more important than “recruitment” (utility =
0.616). Regarding project activities, “project knowledge management” ranked first,
indicating the need to use the knowledge created in projects to employ people working on
one project for other projects and activities. “Innovation management” had the highest score
among the measures of product activities. In the measure domain of knowledge, as an
organizational output, the most critical item was the “capacity to become a competitive
advantage”, which focuses on knowledge generation. These two measures support the
perception that innovation is one of the most central and formative criteria in the
organization’s performance. Therefore, becoming a learning and innovative organization can
be postulated as a crucial policy in this industry.

4.3.2. Suggestions for applying PPRM
The following steps are suggested to business managers who intend to conduct the company’s
performance management process using the PPRM model:

1) Focusing on measures that weigh more than 0.7;

2) Identifying the data required for evaluating the selected measures;

3) Assessing the current status of the organization based on selected measures;

4) Selecting patterns from similar companies, studying patterns, and targeting measures;
5) Continuous monitoring of the fulfillment of objectives;

6) Adding new measures and repeating cycles (weighing less than 0.7).

In this regard, deploying management dashboards as a business intelligence system can be an
effective stimulus to follow and carry on the performance management process and trigger its
improvement in each cycle.

5. Conclusion

A significant factor for the survival of an enterprise under a highly competitive environment is
continuous management of performance. This requires, first of all, a comprehensive and
reference framework based on which the organizational performance can be defined and
measured. The literature review revealed that adapting these models to all enterprises is not
enough, as these models ignore some characteristic problems of businesses and predominantly
focus on results. Specifically, businesses face a fundamental problem in applying performance
management models, namely translating the model into quantifiable measures. Since these
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models are mainly based on obtained results, with the results being difficult to measure, the
problem has become more complex, and its solution is fundamental.

The present research proposed a PPRM based on the idea that results are the outcome of a
process that converts inputs into outputs. It covers the weaknesses mentioned above and defines
different measures proportionate to the organization’s nature. Moreover, it allows the
performance evaluation process and definition of performance measures to be highly flexible.
This allows the provision of the presented framework in many organizations upon customizing
performance measures. Also, due to the process-based nature of the PPRM framework, it will be
possible to observe the causal relationships between performance measures.

Regarding the necessity the prioritization of performance measures in this framework, a
company active in banking IT was studied to illustrate the measure domains of each PPRM layer.
The concept of “process” was utilized to break down the results into lower layers and specify
quantifiable measures. Using this model enables monitoring and managing tangible measures
related to inputs, activities, and outputs and thus helps understand the status of the organization’s
results.

The limitations of this study concern time and cost restrictions. This limited the researchers’
access to organizations and further data. To address this limitation, researchers took two steps.
First, a more in-depth field study was conducted; the number of interviewees and questions
increased to identify all aspects of the target organization in more detail. Second, for the
development of the model, the study did not suffice only to field information, and the
information obtained from a comprehensive literature review was analyzed and used through the
W method in all stages.

6. Recommendations for future research

The PPRM structure is designed to provide a standardized measurement hierarchy and
framework uniquely tailored by decision-makers for a specific environment. Applying the PPRM
to other company environments can clarify its implementation issues. In addition to applied
research, the extension of this model to other businesses and industries along their peculiar
measure domains could pave the way for further development studies. This is because each
industry and organization’s nature and environment necessitate unique performance reference
frameworks that could be deployed to tackle its performance management appropriately. To
develop and facilitate using this model, irrespective of the industry involved, researchers are
recommended to focus on how to incorporate the model into the organization’s strategic
planning process to achieve an integrated model for strategic management and organizational
performance.

Acknowledgments

The authors appreciate the cooperation and support of TIDDEV Company in doing this research.
Appreciations also go to the CEO of this company, Ms. Mojde Ghezel Ayagh, and all the
managers and experts who participated in the group decision-making process.

References

[1] Broadbent, J., & Laughlin, R. “Performance management systems: A conceptual model”,
Management accounting research, 20(4), pp. 283-295 (2009).

13



[2] Bititci, U. S., Carrie, A. S., & Turner, T. “Integrated performance measurement systems: a reference
model”, In Organizing the Extended Enterprise, pp. 191-202, Springer, Boston, MA. (1998).

[3] Malina, M. A., & Selto, F. H. “Choice and change of measures in performance measurement models”,
Management accounting research, 15(4), pp. 441-469 (2004).

[4] Yadav, N., & Sagar, M. “Performance measurement and management frameworks: Research trends of
the last two decades”, Business Process Management Journal, 19(6), pp. 947-971 (2013).

[5] Domokos, L., & Szolnoki, D. “Audit Performance Measurement Model and the Main Areas of
Performance Management”, Public Finance Quarterly, 65(SP), pp. 7-22 (2020).

[6] Barafort, B., Jezek, D., Makinen, et al. “Modeling and assessment in IT service process
improvement”, European Conference on Software Process Improvement, pp. 117-128 (2008).

[7] Bunting, W. J. “Reasoning on Agency Performance using Line of Sight Evidential Reasoning
Analysis”, Uncertainty in Artificial Intelligence: Seventh Annual Workshop on Bayes Application,
Montreal, Canada (2009).

[8] FEAPMO. “The Performance Reference Model Version 1.0 A Standardized Approach to IT
Performance”, The Federal Enterprise Architecture Program Management Office (2003).

[9] Gartner. “Performance Reference Model: Value in Government IT”, Gartner Research (2003).

[10] House, W. “FEA Consolidated Reference Model Document Version 2.3”, Executive Office of the
President of the United States (2007).

[11] Tuffley, D. “Evolving a Process Reference Model for the Leadership of Integrated Virtual Teams”,
In Proc. 8th International SPICE Conference, pp. 26-28, Nuremberg, Germany (2008).

[12] Tuffley, D. “Modelling organisational behavior with process reference models”, International
Journal of Software Engineering, 2(2), pp. 14-20 (2012).

[13] Kirchmer, M., & Franz, P. “Process Reference Models: Accelerator for Digital Transformation”, In
International Symposium on Business Modeling and Software Design, pp. 20-37, Springer, Cham
(2020).

[14] Tttner, C. D., Larcker, D. F., & Randall, T. “Performance implications of strategic performance
measurement in financial services firms”, Accounting, Organizations and society, 28(7-8), pp. 715-
741 (2003).

[15] Srimai, S., Radford, J., & Wright, C. “Evolutionary paths of performance measurement: an overview
of its recent development”, International Journal of Productivity and Performance Management,
60(7), pp. 662-687 (2011)

[16] Taticchi, P., & Balachandran, K. R. “Forward performance measurement and management integrated
frameworks”, International Journal of Accounting & Information Management, 16(2), pp. 140-154
(2008).

[17] Taylor, J., & Baines, C. “Performance management in UK universities: implementing the Balanced
Scorecard”, Journal of Higher Education Policy and Management, 34(2), pp. 111-124 (2012).

[18] Kaplan, R. S., Davenport, T. H., Robert, N. P. D. K. S,, et al. “The strategy-focused organization:
How balanced scorecard companies thrive in the new business environment”, Harvard Business
Review Press (2001).

[19] Kaplan, R. S., & Norton, D. P. “The execution premium: Linking strategy to operations for
competitive advantage”, Harvard Business Review Press (2008).

[20] Aulgur, J. J. “The Balanced Scorecard and Improvement Performance in Nonprofit Organizations”,
Administrative Issues Journal, 2(3), Article 10 (2012).

[21] Miles, S. “Stakeholder Theory and Accounting”, In J. S. Harrison, J. B. Barney, E. R. Freeman, & R.
A. Phillips (Eds.), “The Cambridge handbook of stakeholder theory”, pp. 173-188, Cambridge
University Press, UK (2019).

[22] Oliveira, C., Martins, A., Camilleri, M. A, et al. “Using the Balanced Scorecard for strategic
communication and performance management”, In Strategic corporate communication in the digital
age, pp. 73-88, Emerald Publishing Limited, Bingley (2021).

[23] Bescos, P. L., Deville, A., & Foulquier, P. “BSC and long-term deployment: an actors' perspective”,
Journal of Applied Accounting Research, 21(3), pp. 383-396 (2020).

14



[24] Franceschini, F., Galetto, M., & Maisano, D. “Designing Performance Measurement Systems:
Theory and Practice of Key Performance Indicators”, Management for Professionals, Springer, Cham
(2019).

[25] DOE, U. “How To Measure Performance: A Handbook of Techniques and Tools (Revised)”,
Performance-based management special interest group (PBM SIG), US Department of Energy
(2012).

[26] EFQM. “The Business Excellence Model”, EFQM Publication Brussels (1991).

[27] EFQM. “EFQM Excellence Model: Excellent Organisations Achieve and Sustain Superior Levels of
Performance that Meet Or Exceed the Expectations of All Their Stakeholders”, EFQM (2010).

[28] Escrig-Tena, A. B. ,Garcia-Juan, B., & Segarra-Ciprés, M. “Drivers and internalization of the EFQM
excellence model”, International Journal of Quality & Reliability Management, 36(3), pp. 398-419
(2019).

[29] Para-Gonzélez, L., Jiménez-Jiménez, D., & Martinez-Lorente, A. “The link between people and
performance under the EFQM excellence model umbrella”, Total Quality Management & Business
Excellence, pp. 1-21 (2018).

[30] Garvin, D. A. “How the Baldrige Award really works”, Harvard business review, 69(6), pp. 80-95
(1991).

[31] Baldrige Performance Excellence Program. “2019-2020 Baldrige Excellence Framework: Proven
Leadership and Management Practices for High Performance”, US Department of Commerce,
National Institute of Standards and Technology (2019).

[32] Ubaid, A. M., Dweiri, F. T., & Ojiako, U. “Organizational excellence methodologies (OEMs): a
systematic literature review”, International Journal of System Assurance Engineering and
Management, 11(6), pp. 1395-1432 (2020).

[33] Shahin, A., Dolatabadi, H. R., & Kouchekian, M. “Proposing an Integrated Model of BSC and
EFQM and Analyzing its Influence on Organizational Strategies and Performance-The Case of
Isfahan Municipality Complex”, International Journal of Academic Research in Economics and
Management Sciences, 1(3), pp. 41-57 (2012).

[34] Yahyaei, M., Ahmadi, S. A. A., Koulivand, P., et al. "Evaluation of Learning in Performance of
Shahroud University of Medical Sciences Hospitals by Using European Foundation for Quality
Management Criteria in Setting Balanced Scorecard Indicators.” The Neuroscience Journal of Shefaye
Khatam, 7(2) pp. 56-65 (2019).

[35] Brown, M. G. “Keeping score: Using the right metrics to drive world-class performance”, Amacom
(1996).

[36] Klatt, T., Schlaefke, M., & Moeller, K. “Integrating business analytics into strategic planning for
better performance”, Journal of business strategy, 32(6), pp. 30-39 (2011).

[37] Neely, A., Kennerley, M., & Adams, C. “Performance measurement frameworks: a review”,
Business Performance Measurement, pp. 143-162 (2007).

[38] Schlafke, M., Silvi, R., & Moller, K. “A framework for business analytics in performance
management”, International Journal of Productivity and Performance Management, 62(1), pp. 110-
122 (2012).

[39] Tibyan, R. R., Wibisono, D., & Basri, M. H. “Building a Model of Suitable Performance
Management Framework”, Int. J Sup. Chain. Mgt., 8(1), pp. 627-643 (2019).

[40] Kanji, G. K., & e Sa, P. M. “Kanji's business scorecard”, Total quality management, 13(1), pp. 13-27
(2002).

[41] Sureshchandar, G. S. & ,Leisten, R. “Holistic scorecard: strategic performance measurement and
management in the software industry”’, Measuring Business Excellence, 9(2), pp. 12-29 (2005).

[42] Rampersad, H. K. “Total performance scorecard: the way to personal integrity and organizational
effectiveness”, Measuring Business Excellence, 9(3), pp. 21-35 (2005).

15



[43] Barnabe, F. “A system dynamics-based Balanced Scorecard to support strategic decision making:
Insights from a case study”, International Journal of Productivity and Performance Management,
60(5), pp. 446-473 (2011).

[44] Chytas, P., Glykas, M., & Valiris, G. “A proactive balanced scorecard”, International Journal of
Information Management, 31(5), pp. 460-468 (2011).

[45] Neely, A., Adams, C., & Crowe, P. “The performance prism in practice”, Measuring Business
Excellence, 5(2), pp. 6-13 (2001).

[46] Maltz, A. C., Shenhar, A. J., & Reilly, R. R. “Beyond the balanced scorecard: Refining the search for
organizational success measures”, Long Range Planning, 36(2), pp. 187-204 (2003).

[47] Neely, A., & Jarrar, Y. “Extracting value from data—the performance planning value chain”, Business
Process Management Journal, 10(5), pp. 506-509 (2004).

[48] Ferreira, A., & Otley, D. “The design and use of performance management systems: An extended
framework for analysis”, Management accounting research, 20(4), pp. 263-282 (2009).

[49] Yadav, N. “Development of Flexible Strategy Game-card: A Case Study”, In Systemic Flexibility
and Business Agility, pp. 83-96, Springer, New Delhi (2015).

[50] Ivanov, C.-l., & Silvia, A. “Performance Measurement Models: An Analysis for Measuring
Innovation Processes Performance”, Procedia-Social and Behavioral Sciences, 124, pp. 397-404
(2014).

[51] Schentler, P., Lindner, F., & Gleich, R. “Innovation performance measurement”, In Innovation and
international corporate growth, pp. 299-317, Springer, Berlin, Heidelberg. (2010).

[52] Franco, N. G., Almeida, M. F. L., & Calili, R. F. “A strategic measurement framework to monitor
and evaluate circularity performance in organizations from a transition perspective”, Sustainable
Production and Consumption, 27, pp. 1165-1182 (2021).

[53] Costa, R. L. D., Pereira, L., Dias, A, et al. “Balanced scorecard adoption in healthcare”,
International Journal of Electronic Healthcare, 12(1), pp. 22-40 (2022).

[54] Elbanna, S., Kamel, H., Fatima, T., et al. “An investigation of the causality links in the balanced
scorecard: The case of the Gulf Cooperation Council hospitality industry”, Tourism Management
Perspectives, 41, p. 100934 (2022).

[55] Boerrigter, S. “The use of the Sustainability Balanced Scorecard Framework for Dutch SMEs as a
tool for measuring the performance of their sustainability strategy”, Bachelor's thesis, University of
Twente (2015).

[56] Nicoletti Junior, A., Oliveira, M. C. D., Helleno, A. L., et al. “The organization performance
framework considering competitiveness and sustainability: the application of the sustainability
evaluation model”, Production Planning & Control, 33(13), pp. 1215-1230 (2022).

[57] Sarker, M. R., Ali, S. M., Paul, S. K., et al. “Measuring sustainability performance using an
integrated model”, Measurement, 184, p. 109931 (2021).

[58] Dinger, H., & Yiiksel, S. “Comparative evaluation of BSC-based new service development
competencies in Turkish banking sector with the integrated fuzzy hybrid MCDM using content
analysis”, International Journal of Fuzzy Systems, 20(8), pp. 2497-2516 (2018).

[59] Dinger, H., & Yiiksel, S. “An integrated stochastic fuzzy MCDM approach to the balanced
scorecard-based service evaluation”, Mathematics and Computers in Simulation, 166, pp. 93-112
(2019).

[60] Lop, N., Ismail, K., Isa, H. M., et al. “An effective approach of performance measurement systems
(PMS) for adoption in construction projects” Journal of Engineering Science and Technology, 13(12),
pp. 3951-3963 (2018).

[61] Munir, R., & Baird, K. “Performance Measurement Systems in Banks”, Routledge, London (2018).

[62] Rantala, T., Ukko, J., & Rantanen, H. “Designing a performance measurement system for university-
public organisation collaboration”, International Journal of Public Sector Performance Management,
4(3), pp. 349-372 (2018).

[63] Keyes, J. “Implementing the IT balanced scorecard: Aligning IT with corporate strategy”, 1th Edn.,
Auerbach Publications, New York (2016).

16



[64] Muttagin, F., Aditiawan, F. P., Anggraeny, F. T. A., et al. “IT balanced scorecard method for
performance measurement of information system technology unit in regional water company of
Surabaya City ”, Proceedings, 1(1), pp. 420-428 (2018).

[65] Bhattacharya, A., Mohapatra, P., Kumar, V., et al. “Green supply chain performance measurement
using fuzzy ANP-based balanced scorecard: a collaborative decision-making approach”, Production
Planning & Control, 25(8), pp. 698-714 (2014).

[66] Maestrini, V., Luzzini, D., Maccarrone, P., et al. “Supply chain performance measurement systems:
A systematic review and research agenda”, International Journal of Production Economics, 183, pp.
299-315 (2017).

[67] Shafiee, M., Lotfi, F. H., & Saleh, H. “Supply chain performance evaluation with data envelopment
analysis and balanced scorecard approach”, Applied Mathematical Modelling, 38(21-22), pp. 5092-
5112 (2014).

[68] Frederico, G. F., Garza-Reyes, J. A., Kumar, A., et al. “Performance measurement for supply chains
in the Industry 4.0 era: a balanced scorecard approach”, International Journal of Productivity and
Performance Management, 70(4), pp. 789-807 (2020).

[69] Lin, C., Ting, S. F., Lee, L., et al. “Firm capability assessment via the BSC and DEA”, Industrial
Management & Data Systems, 121(3), pp. 567-593 (2021).

[70] McAdam, R., Bititci, U., & Galbraith, B. “Technology alignment and business strategy: a
performance measurement and Dynamic Capability perspective”, International Journal of Production
Research, 55(23), pp. 7168-7186 (2017).

[71] Shen, Y. C., Chen, P. S., & Wang, C. H. “A study of enterprise resource planning (ERP) system
performance measurement using the quantitative balanced scorecard approach”,. Computers in
industry, 75, pp. 127-139 (2016).

[72] Rodriguez-Rodriguez, R., Alfaro-Saiz, J. J., & Carot, J. M. “A dynamic supply chain BSC-based
methodology to improve operations efficiency”, Computers in Industry, 122, p. 103294 (2020).

[73] Pereira A.C.B., de Castro Neto M. “A Business Performance Management Framework”, In: Rocha
A., Adeli H., Reis L., Costanzo S., Orovic |., Moreira F. “Trends and Innovations in Information
Systems and Technologies”, WorldCIST, Advances in Intelligent Systems and Computing, vol 1159.
Springer, Cham (2020).

[74] Yadav, N., & de Waal, A. “Comparison of Indian with Asian organizations using the high
performance organization framework: an empirical approach”, Journal of Transnational Management,
25(3), pp. 176-194 (2020).

[75] de Waal, A. A. “Applying the high- performance organization framework to a multinational
retailer”, Global Business and Organizational Excellence, 32(1), pp. 51-63 (2012).

[76] Do, T. T., & Mai, N. K. “High-performance organization: a literature review”, Journal of Strategy
and Management,13(2), pp. 297-309 (2020).

[77] Boskovié, A., & Krsti¢, A. “The combined use of balanced scorecard and data envelopment analysis
in the banking industry”, Business Systems Research: International journal of the Society for
Advancing Innovation and Research in Economy, 11(1), pp. 1-15 (2020).

[78] Jaberi Hafshjani, M., Najafi, S. E., Hosseinzadeh Lotfi, F., et al. “A Hybrid BSC-DEA Model with
Indeterminate Information”, Journal of Mathematics, Special Issue, 2021 (2021).

[79] Akman, G. & Turan, H. “Extension of the Balanced Scorecard Structure for Banking Industry”,
Endiistri Miihendisligi, 32 (1), pp. 127-146 (2021).

[80] Yazdi, A. K., Hanne, T., & Gomez, J. C. O. “Evaluating the performance of colombian banks by
hybrid multicriteria decision making methods.”, Journal of Business Economics and Management,
21(6), pp. 1707-1730 (2020).

[81] Oyewo, B., Olowo, R., & Obanor, A. “Is the Use of Integrated Performance Measurement System by
Banks Really Integrated? A Structural Equation Modeling Approach”, Journal of East-West Business,
pp. 1-32 (2021).

[82] Skackauskiené, Ilona, and Juliana Smirnova. “Review of Possibilities for Evaluating the
Performance of an Organization in the Aspect of Greenness*, Energies, 15(19), p. 6947 (2022).

17



[83] Basar, A. “A novel methodology for performance evaluation of IT projects in a fuzzy environment: a
case study”, Soft Computing, 24(14), pp. 10755-10770 (2020).

[84] Abbasi, D., Ashrafi, M., & Ghodsypour, S. H. “A multi objective-BSC model for new product
development project portfolio selection”, Expert Systems with Applications, 162, p. 113757 (2020).
[85] Antunes, L. G. R., Vasconcelos, F. F., de Oliveira, C. M., et al. “Dynamic framework of performance

assessment for startups”, International Journal of Productivity and Performance Management (2021).

[86] Milad Haerizadeh & Vijaya Sunder M. “Bridging organizational performance gaps using the EFQM
excellence model”, Quality Management Journal, 29(4), pp. 248-266 (2022).

[87] Azhang, A., Asadi, G., Baghomian, R., et al. “A Conceptual Framework for Performance Evaluation
in Corporations”, Journal of Accounting Knowledge (2022).

[88] Agarwal, A. “Investigating design targets for effective performance management system: an
application of balance scorecard using QFD”, Journal of Advances in Management Research, 18(3),
pp. 353-367 (2020).

[89] Continu. “How to Create a Performance Management Framework”, April 15. (2022)

[90] Saunders, M., Lewis, P., & Thornhill, A. “Research methods for business students”, Essex. Financial
Times/Prentice Hall (2009).

[91] Corbin, J., & Strauss, A. “Basics of qualitative research: Techniques and procedures for developing
grounded theory”, 4th Edn., Sage publications (2014).

[92] McDonald, N., Schoenebeck, S., & Forte, A. “Reliability and inter-rater reliability in qualitative
research: Norms and guidelines for CSCW and HCI practice”, Proceedings of the ACM on Human-
Computer Interaction, 3(CSCW), pp. 1-23 (2019).

[93] Dornyei, Z. “Research methods in applied linguistics: Quantitative, qualitative, and mixed
methodologies”, Oxford University Press (2007).

[94] Kothari, C. R. “Research methodology: Methods and techniques”, 1th Edn., New Age International
New Delhi (2004).

[95] Lee, J. “A grounded theory: integration and internalization in ERP adoption and use”, The University
of Nebraska-Lincoln (2001).

[96] Ariawan, A., Audarma, M., Djumahir, S., et al. “The role of spiritual capital, human capital,
structural capital and relational capital of SMEs to improving on performance: study Literature”,
Economics and Law, 11(2), pp. 87-94 (2016).

[97] Strauss, Anselm L. “Qualitative analysis for social scientists”, Cambridge university press, San
Francisco (1987).

[98] Creswell, J. W. “Educational Research: Planning, Conducting, and Evaluating Quantitative and
Qualitative Research”, 2th Edn., Prentice Hall (2004).

[99] Saaty, T. L. “Axiomatic foundation of the analytic hierarchy process”, Management science, 32(7),
pp. 841-855 (1986).

[100] Saaty, T. L. “Decision making with the analytic hierarchy process”, International journal of
services sciences, 1(1), pp. 83-98 (2008).

[101] Zavadskas, E. K., & Turskis, Z. “A new additive ratio assessment (ARAS) method in multicriteria
decision- making”, Technological and Economic Development of Economy, 16(2), pp. 159-172
(2010).

Figure captions:
Figure 1. Steps of the research method

Figure 2. Research procedure (The input, method, and output of each step are mentioned from left to
right)
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Figure 3. Visualized axial coding

Figure 4. Brown’s process model

Figure 5. The final framework of the PPRM
Figure 6. The hierarchical structure of PPRM

Figure 7. Relative utility (effects) of each measure domain (Ki)

Table captions:
Table 1. The initial list of categories and concepts identified from the field environment
Table 2. Other categories (identified from the literature)

Table 3. Significance of the perspectives of the results layer
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Figure 7
Tables:
Table 1
Category Related concepts Category Related concepts
- Software support - Analysis and - Financial affairs
- Network and infrastructure support design - Development
Services - Softwarg development and maintenance Activities - Backup - Test
- Integration - Human - Change
- IT Governance resources - Establishment
- IT consulting affairs
- Programmer - Senior manager
- Analyst - Unit manager - Mobile bank
Human - Software architect - Deputy Products - Cheque system
capital - Tester - R&D expert - OTP system
- Staff personnel - Business - Facility system
- Project manager specialist
. - Server - Building -
Physical - Network and - Equipment Resul - Profitability
. . . . esults - Customer satisfaction
capital infrastructure - Office supplies . :
- Organization maturity
- System
Table 2
Category | Related concepts
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- Development - Banking business knowledge - Data and information

Knowledge .

experiences

- Communication with fintech - Suppliers
Communication | - Communication with bank employees on - Communication with the bank as a
capital social plgtforms client o _

- Innovation center - Communication with partners

- Communication with the regulator

Organizational

. - Structure - Liquidity - Process - Management - Software
capital
Table 3
Perspectives of the results layer Weight (significance)
Customer 0.509
Financial 0.252
Brand and credibility 0.064
Business processes 0.078
Learning and growth 0.097
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