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Abstract: Enterprise resource planning (ERP) systems have become the most important tool for
integrating businesses and achieving the “once only” principle in data entry, which contributes to
resource efficiency, the enhancement of numerous organizational processes and capabilities, and,
ultimately, improved business performance. In this study, we examine the ERP system’s quality as
the company’s dynamic capability, contributing to business performance according to the dynamic
capability perspective. Thus, we incorporate theoretical mechanisms into the model of the ERP
system’s dimensions as a function of financial and non-financial organizational performance. We
hypothesized that companies with a better ERP system, with all three dimensions, information,
system, and services, will achieve better non-financial and financial performance. The model was
tested using primary data collected using a survey method in the environment of a developing
country, where the digital transformation of companies is still at a lower level. Structural equation
modeling was employed for data analysis, and the results suggest a positive relationship between ERP
system quality and both types of organizational business performance. The results indicate that not
all dimensions have the same effect. The quality of information and service is particularly important
for business performance until the system’s technical characteristics have no significant effect.

Keywords: enterprise resource planning; ERP; financial performance; non-financial performance;
ERP information quality; ERP system quality; ERP service quality

1. Introduction

Data have become one of the most valuable organizational resources [1]. The accuracy
and timeliness of data and information are important for corporate success [2]. Enterprise
Resource Planning (ERP) systems are integrated solutions that manage most of an organiza-
tion’s activities and cover most of its operations. In 2021, despite the COVID-19 pandemic
(or possibly because of the pandemic), the worldwide ERP market was exhibiting a positive
trend [3]. ERP systems are arranged modularly and include core modules such as finance,
procurement, sales, human resources, and other modules unique to each firm based on
the nature of the activity [2]. The ERP software package integrates and optimizes business
management activities by utilizing standard business rules and a central repository for
all business domains [4]. The ERP system stores processed data in a centralized database,
which improves the flow of information between organizational departments [2]. EPR sys-
tems are regarded as one of the most important transformations in the past for maximizing
organizational efficiency and productivity [5]. ERP benefits include revenue increase, cost
reduction, market value improvement [6], productivity [7], decision-making quality [4],
and other organizational processes. ERP systems enable transparent information flow
within a company’s ecosystem, which improves supply chain efficiency [8].

The value of ERP for business is generally treated as the value of investing in infor-
mation technology (IT) in general. The relationship between IT investment in general
and business performance has been extensively analyzed, with varying results. There are
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numerous explanations for the impact of information technology on performance. First,
some studies have confirmed a direct relationship between IT and business performance [9].
Second, the impact of IT is determined by analyzing the effect on business processes such as
turnover ratios, inventory turnover, and customer service [10]. Then, certain analyses con-
firm that the firm’s overall performance is determined by combining these process measures.
In other words, IT can directly affect a company’s business performance. Still, it can also
have an indirect effect via measures of business processes, i.e., IT strengthens the individual
functional capabilities of the company, resulting in improved business performance.

Hence, although the relationship between ERP and organizational performance has
been studied for many years, both theorists and practitioners continue questioning the
cost-effectiveness of investing in ERP. ERP can have a significant impact on enterprise
performance, according to some studies [11,12], while cloud ERP has a relatively minor
impact on enterprise performance, according to others [13]. Moreover, since ERP quality is
commonly a multidimensional construct, the question arises as to whether each dimension
of ERP quality contributes equally to organizational performance. Consequently, this
study analyzes the relationship between ERP quality and organizational performance,
considering the various dimensions of ERP quality.

In this way, the study’s results not only shed light on the relationship between ERP
quality and organizational business performance but also highlight the significance of
the ERP system’s dimensions. Therefore, the results indicate what needs to be consid-
ered regarding ERP to positively impact the organization’s financial and non-financial
performance. In addition, this paper examines the impact of various ERP system quality
dimensions on financial and non-financial performance.

2. Literature Review

ERP is a package of computer programs that help businesses integrate and improve
their management procedures. ERP systems rely on standardized business rules and pro-
vide a central repository for all aspects of a company’s operations. An organization’s ERP
systems necessitate a high level of coordination and a complex technological infrastructure.
Large organizations worldwide have implemented ERP systems a long time ago, whereas
small and medium-sized businesses, particularly in developing nations, lag [14]. ERP,
as its name suggests, is an integrated system that satisfies the information demands of
the entire organization by integrating data from several departments into a single system
and database, allowing the “once only” principle to be realized. By integrating informa-
tion flows and corporate processes, enterprise resource planning (ERP) solutions promote
operational efficiency and process transformation [14].

This study observes the quality of ERP systems through three dimensions [4,15]:

ERP information quality;
ERP system quality;
ERP service quality.

The semantic quality of the outputs produced by the information system is what is
meant when referring to ERP information quality. From the user’s perspective, information
quality can be understood as the data responsive to the user’s needs and requirements [4].

ERP system quality reflects a computerized system capacity and information process-
ing quality, including how well it meets technical requirements [4].

ERP service quality is the divergence between clients’ normative expectations and
their perceived service performance provided by information system (IS) technical assis-
tance [4,16].

Regarding ERP systems, the literature acknowledges the direct impact of ERP capa-
bilities on business performance and the indirect impact via other organizational capabil-
ities [8]. When businesses strive to align their strategic needs with the ERP system, the
ERP system can contribute more to business performance [10]. ERP implies a change in the
operational functioning of the organization and integrates processes and functions to create
a more flawless, efficient, and transparent way of conducting business [17]. However, it
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is important to note that the ERP system should be chosen following the organizational
process requirements, as failure to do so can result in significant resource waste.

3. Hypotheses Development

Figure 1 presents the research model and hypothesis, which are elaborated in the next
two sections.

ERP Quality Organisational Performance

ERP Information Quality Financial Performance

ERP System Quality

Non-Financial

ERP Service Quality Performance

Figure 1. Research model and hypothesis.

3.1. ERP Quality and Organizational Financial Performance

Adopting information technology can accomplish various organizational objectives and
help organizations achieve superior financial outcomes relative to their competitors [14,18,19].
Implementing integrated IT solutions, such as ERP, can help the company achieve nu-
merous financial benefits at the level of organizational units and departments and the
entire enterprise.

The financial performance of an organization can be evaluated through several pa-
rameters that can be categorized into two major categories: financial parameters related to
profitability and sales and financial parameters related to costs and savings. It is important
to mention that the impact of ERP system implementation on financial performance is
frequently not evident in the short term, but that these IT solutions” medium- and long-term
effects on a company’s operations become apparent [20,21]. Typically, only the costs of
purchasing and implementing the system are visible in the short term. In contrast, the true
impact of the ERP system on the organization’s financial performance is evident in the
long term.

The relationship between ERP quality and organizational financial performance in
terms of profitability and sales is most often observed through four parameters—return on
investment (ROI), return on assets (ROA), return on sales (ROS) and stock returns.

The results of previous research show that ROI, ROA, ROS and stock returns had a
downward trend in the short term after the ERP implementation, which was one of the main
reasons why some organizations decided to stop the implementation of ERP systems and
integrated business practices [14]. This is a very common case in small and medium-sized
enterprises that enter the process of reengineering their business processes with insufficient
resources, knowledge and/or experience [22]. However, companies that withstood the
initial decline in profitability recorded significant improvements in the medium and long
term of these financial parameters and achieved a significant competitive advantage over
their competitors who did not implement the ERP system in their business [23]. Some
companies have also noticed that ERP contributes to profitability by accurately calculating
profit margins and price invoicing.

Still, the results are a little different regarding the ERP. Often, ROI and ROA calcu-
lations do not financially justify an ERP investment, especially if immediate returns are
sought. Namely, the implementation of ERP does not give an immediate return [14], but
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the ROI and ROA are recorded during the combined period of implementation and the
period after implementation [24].

When it comes to financial parameters related to costs and savings, the situation is
different. ERP quality contributes to the reduction in various costs of the company, such
as administrative costs, procurement costs, costs of storage and warehousing, etc. Some
examples are mentioned below.

One of the most frequently mentioned advantages of these systems is that they lead
to the automation of repetitive tasks, which achieves significant savings in terms of labor
costs that can be reallocated to other jobs and tasks [25]. Then, by establishing an integrated
system, it is possible to create a better inventory planning and monitoring system, which
reduces general, administrative and procurement costs [19]. In addition, it can be added
that better financial planning leads to better resource management in general [25,26]. We
hypothesize, based on the preceding discussion and theoretical assumptions, that the
quality of the ERP system contributes to the financial performance of the company:

H1. The quality of the ERP system positively affects the organization’s financial performance.

Following this preceding rationale and intending to test the impact of ERP system quality
dimensions on financial business performance, the model assumes the following hypotheses:

H1a. The ERP information quality positively affects the organization’s financial performance.
H1b. The ERP system quality positively affects the organization’s financial performance.

Hlc. The ERP service quality positively affects the organization’s financial performance.

3.2. ERP Quality and Organizational Non-Financial Performance

From the very beginning of introducing ERP systems, organizations strive to increase
their market agility, organizational structure, and business approach through these systems.
In addition to the previously discussed effects of ERP quality on financial performance,
there are numerous examples of ERP’s effects on non-financial performance.

Quantifying the realized benefits is one of the greatest challenges in determining the
impact of ERP on the non-financial performance of an organization. The non-financial
benefits of an ERP system can be divided based on the current and future benefits.

Current benefits may stem from issues such as process improvements, workflow and
access to information [27]. Future benefits of an ERP system for an organization can be
based on the customer service they can deliver to the end-user [19], which has higher
quality and customer support.

Ref. [28] argue that non-financial benefits can be viewed through three key dimen-
sions: (1) strategic, managerial, and operational benefits; (2) process benefits, customer
benefits, financial and innovation benefits; (3) advantages in terms of IT and organizational
infrastructure development.

When we consider the first dimension of non-financial benefits, we see that within
this dimension fall several changes that the implementation of ERP systems brings. For
example, the implementation of an ERP system can contribute to (1) changes in work
patterns and changes in the focus of certain jobs; (2) building shared visions at the level of
organizational units and the entire organization; (3) change in work focus and concentration
on core work; (4) improved decision-making system [29].

Within the second dimension of non-financial benefits, researchers often state that ERP
quality contributes to a reduced number of customer complaints by creating a platform for
more interactive customer service. The organization can improve its service quality through
this platform and provide customers with direct feedback [19]. One of the non-financial
benefits often forgotten is the increased morale and employee satisfaction resulting from
increased work efficiency and productivity [30]. In addition, it is possible to establish
and/or facilitate the business learning process and enable employees to improve their
skills, knowledge, and competencies. It is also important to emphasize that employees
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have more time to dedicate to clients and their problems, given that administrative and
repetitive tasks are automated through the ERP system.

Finally, the third dimension of non-financial benefits includes the benefits of devel-
oping IT and organizational infrastructure. Through a well-implemented ERP system,
organizations can empower their employees to be more proactive and provide a faster
response to change to shorten the process cycle. In addition, IT infrastructure is the basis for
establishing and maintaining ERP systems, and therefore, the continuous monitoring of IT
innovations allows companies to build long-term sustainable competitive advantages [31].

All the non-financial benefits listed pertain to internal processes. In contrast, this
study focuses on non-financial benefits, such as customer loyalty, image, reputation,
and competitive advantage. Based on the preceding discussion and theoretical assump-
tions, we hypothesize that the quality of the ERP system contributes to the company’s
non-financial performance:

H2. The quality of the ERP system positively affects the organization’s non-financial performance.

However, to test the impact of dimensions of ERP system quality on non-financial
business performance, the model assumes the following hypotheses:

H2a. The ERP information quality positively affects the organization’s non-financial performance.
H2b. The ERP system quality positively affects the organization’s non-financial performance.

H2c. The ERP service quality positively affects the organization’s non-financial performance.

4. Methodology
4.1. Research Instrument

ERP quality, financial performance, and non-financial performance were investigated
in this study. Three dimensions were utilized to evaluate ERP quality: ERP information
quality, ERP system quality, and ERP service quality. The indicators for the ERP quality scale
were taken from [4]. Each financial and non-financial performance is a one-dimensional
construct measured by five indicators adopted from [32]. All items were measured on a
7-point Likert scale with 1 representing strong disagreement and 7 representing strong
agreement. All measurements were adopted in English and translated into the local
language by bilingual academics. Reverse translation ensured the translation’s accuracy.

4.2. Data and Sample

This study included survey-based quantitative research. The context of the study is
an economy in transition. The study was conducted in Bosnia and Herzegovina (BiH),
where business digitization is lower. In BiH, 26% of companies (Eurostat data for 2021)
have integrated internal processes, which is why BiH is positioned almost at the bottom of
European countries regarding this indicator.

The respondents were senior-level managers familiar with good insight into the com-
pany’s organizational capabilities and performance. Therefore, based on two fundamental
criteria—a sufficient level of knowledge and involvement with the concepts that are the
subject of the analysis—company presidents and chief executive officers (CEOs) were
identified as key respondents [33].

The sample included 217 companies with an average year of existence of 26.7 (sample
demographics presented in Table 1). The companies are grouped according to the NACE
classification, and most of them are from the manufacturing industry, which is followed
by wholesale and retail trade. The information and communication industry comes next,
which is followed by construction and other service activities. Regarding export activities,
i.e., whether companies export their products outside the country, 35.5% of companies do
not have export activities, while 58.5% export their products/services.
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Table 1. Sample demographics.

Characteristic n %
Size

Micro 14 6.5%
Small 71 32.7%
Medium 91 41.9%
Large 37 17.1%
N/A 4 1.8%
Industry

Manufacturing 61 28.1%
Wholesale and retail trade 47 21.7%
1T 26 12.0%
Other 72 33.2%
N/A 11 5.1%
Export activities

YES 127 58.5%
NO 77 35.5%
N/A 13 6.0%

Following the recommendations for minimal sample sizes based on the model’s com-
plexity and the measurement model’s basic characteristics, the sample size was established.
In particular, Ref. [34] suggests a minimum sample size of 150 for models with seven
or fewer components and no unidentified constructs (page 633). Five constructs were
evaluated in our model, and none of them was nonidentified. In other words, a sample
size of 217 is considered sufficient for this model.

4.3. Statistical Analysis

Data analysis was performed using a two-step approach [35]. The measures were
first evaluated using confirmatory factor analysis (CFA). The theoretical model and hy-
potheses were evaluated using structural equation modeling (SEM) [36] using the Mplus
software tool.

The degree of consistency between multiple latent construct variables is referred to
as reliability. The composite reliability (CR) CFA reliability measure was used to evaluate
reliability [34]. CR measures reliability and internal consistency in representing a latent
construct by measurement variables. It evaluates whether the given indicators are adequate
to represent the corresponding construct [37]. CR greater than 0.70 indicates that the mea-
suring construct is reliable. Convergent validity refers to the extent to which two measures
of the same concept are correlated, i.e., share a significant proportion of variance [36].
Convergent validity was determined by examining the value of each variable’s factor
loading on the proposed construct [34] and by examining the average variance extracted
(AVE), which is the average variance for the item loading on the construct. The value of
standardized factor loadings should be greater than 0.50, and AVE greater than 0.5 indicates
acceptable convergence [34]. Discriminant validity refers to the extent to which different
constructs are distinct, i.e., that a single variable represents only one latent construct. It is
checked by comparing the square root of the AVE value of the indicator with the values of
the correlation of that with other constructs (the AVE value should be higher) [34]. This
analysis confirmed the measurement model’s reliability and validity, allowing hypotheses
to be tested. A conceptual model was evaluated using SEM, confirming that the model fits
adequately into the data, and then, the path estimates were determined.

5. Results and Discussion

The data screening process showed that the data showed slight deviations from normal,
and as a consequence, an estimate of the maximum probability was used [34].
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Using CFA, a model with five first-order dimensions was evaluated. Table 2 presents
the indicators’ standardized loadings and t-values, showing that all the factor loadings
are larger than 0.5, indicating a good fit. This conclusion was confirmed with the ad-
ditional measures presented in Table 3: x?[220] = 584.620 (p = 0.000), CFI = 0.924, and
RMSEA = 0.087, SRMR = 0.061, TLI = 0.912.

Table 2. Indicators’ standardized loadings and t-values.

Code Item A t-Value

Financial performance (PRF)
Generally speaking, for the past few years ...

PRF1 we have enhanced the sales and profitability of the firm 0.780 24.679 ***
PRE2 we have been profitable 0.762 23.217 ***
PRF3 we have achieved profit objectives 0.834 33.392 ***
PRF4 we have achieved sales objectives 0.916 55.114 ***
PRF5 we have achieved market share objectives 0.836 33.139 ***

Non-financial performance (NPR)
Generally speaking, for the past few years ...

NPR1 we have improved the loyalty of existing customers 0.654 14.955 ***
NPR2 we have attracted a significant number of new customers 0.608 12.500 ***
NPR3 we have had an important competitive advantage 0.653 14.516 ***
NPR4 we have had a well-perceived image 0.894 40.541 ***
NPR5 we have had a good reputation 0.877 37.985 ***
ERP quality (ERP)
ERP information quality (INF)
INF1 The information provided by the ERP system is accurate 0.922 75.312 ***
INF2 Information from the ERP system is always timely 0.939 91.084 ***
INF3 Information from the ERP system is easy to understand 0.918 72.525 ***
INF4 Information from the ERP system is important for decision making 0.855 42.818 ***
ERP system quality (SYS)
SYS1 The ERP system is always up and running as necessary 0.888 52.927 ***
SYS2 The ERP system responds quickly enough 0.913 65.319 ***
SYS3 Our ERP is easy to use 0.826 34.890 ***
SYS4 Our ERP is stable 0.910 63.557 ***
ERP service quality (SRV)
SRV1 Employees of the IT department are always available to all employees 0.824 34,666 ***

of the company for all issues related to ERP systems
SRV2 The information we receive from the IT department is accurate 0.928 75.005 ***
The training provided by the IT department improves the quality of

SRV3 0.874 47.841 ***
work of our employees
SRV4 .IT depar’Fment solves employee problems (related to the company’s 0.906 61513
information system)
SRV5 The IT department delivers what it promises to deliver 0.861 43.036 ***
Note: *** statistically significant at 1% level.
Table 3. Reliability and validity of the measurement model.
CR AVE PRF NPR INF SYS SRV
PRF 0.915 0.685 0.827
NPR 0.860 0.558 0.725 0.747
INF 0.950 0.826 0.544 0.450 0.909
SYS 0.935 0.783 0.475 0.405 0.878 0.885
SRV 0.945 0.773 0.482 0.417 0.755 0.822 0.879

CR—composite reliability; AVE—average variance extracted; numbers in bold on diagonal are the square root of
AVE, while correlations are below.

Reliability, convergent, and discriminant validity were evaluated (Table 3). All CR
values are greater than 0.7, which confirms the reliability of the measurement model. All
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items measuring constructs in the model had a high (0.609) and significant factor load
(p = 0.000). In addition, AVE values are greater than 0.5, confirming acceptable convergence.
Finally, all square roots of AVE values are greater than all correlations between that construct
and all other constructs, confirming discriminant validity.

The SEM results supported four of six proposed hypotheses (Table 4).

Table 4. Hypotheses testing.

Hypothesis Independent Dependent B t-Value p-Value Hypothesis
Financial performance (PRF)
Hla INF — PRF 0.523 3.536 0.000 *** v (1%)
Hilb SYS — PRF —0.174 —0.957 0.339 @ (not significant)
Hlc SRV — PRF 0.231 1.921 0.055 * v (10%)
Non-financial performance (NPR)
H2a INF — NPR 0.384 2.401 0.016 ** v (5%)
H2b SYS — NPR —0.115 —0.589 0.556 @ (not significant)
H2c SRV — NPR 0.222 1.724 0.085 * v (10%)

x2[220] = 584.620 (p = 0.000), CFI = 0.924, RMSEA = 0.087, SRMR = 0.061, TLI = 0.912

R2 [PRF] = 31.3%
RZ [NPR] = 21.9%

Note: *** statistically significant at 1%; ** 5%; * 10%.

A positive relationship between ERP information quality (INF) and financial business
performance (PRF) was established, confirming Hla (3 = 0.523, p < 0.01).

Because the estimated structural path between ERP system quality (SYS) and financial
performance (PRF) did not yield significant results, we can conclude that hypothesis H1b
cannot be supported (3 = —0.174, p > 0.1).

It was hypothesized in H1c that there is a positive correlation between the ERP service
quality (SRV) and the business’s financial performance (PRF). The findings confirm that the
relationship is significant ( = 0.231, p < 0.1), supporting hypothesis Hlc.

Hypothesis H2 proposed a positive relationship between ERP system quality and
non-financial business performance.

The results revealed that hypothesis H2a is supported by the data (3 = 0.384, p < 0.05),
confirming the positive impact of ERP information quality (INF) on non-financial organiza-
tional performance (NPR).

We can conclude that hypothesis H2b cannot be supported because the estimated
structural path connecting ERP system quality (SYS) and non-financial performance (NPR)
did not yield significant results (3 = —0.115, p > 0.1).

Finally, it was hypothesized in H2c that there is a positive correlation between ERP
service quality (SRV) and non-financial performance (NPR), and the results confirm that
the relationship is significant (3 = 0.222, p < 0.1).

Figure 2 presents the path estimation result presenting the (3 estimates for the latent
variables, and factor loadings for the individual indicators, while Figure 3 presents the
conclusion of the research model.

This study’s findings shed light on the relationship between ERP system quality
dimensions and financial and non-financial business performance. The primary findings
indicate that the ERP system’s quality directly impacts financial and non-financial business
performance. Regarding the quality dimensions of the ERP system, it is interesting that the
quality of information and service contributes to financial and non-financial performance.
In other words, if the data in the system correspond to the users’ needs and requirements,
and if the company’s technical support meets the users’ normative expectations, the results
will be reflected in the company’s business performance. In other words, the system’s
technical characteristics do not contribute to the enhancement of business results.
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Figure 3. Research model with the results of hypothesis testing.

In light of the above discussion, this study concludes that the system itself and its
features are not a priority when it comes to business, but rather what the ERP system does
for business: namely, provides access to the right information at the right time and that
there is adequate support to use the system.

6. Conclusions

This study investigates the relationship between ERP system quality and financial and
non-financial organizational performance, considering the impact of distinct dimensions of
ERP system quality. The research was conducted in a developing market with a low income.
The results indicate that ERP information quality is crucial for financial and non-financial
organizational performance. This result is consistent with past research that verified the
direct effect of ERP systems on business performance. The underlying rationale is that the
quality of ERP systems can be applied to all company departments and greatly impacts
their efficiency [38].

However, our research indicates that the system itself and its features have little effect
on performance; rather, it is the timeliness and accuracy of the information provided
by ERP, as well as the availability of technical support for the operation of ERP, that
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influences performance. This implies that if the information provided by the ERP system
is accurate, timely, and easily understood, and if used in the decision-making process,
the results will be evident in both financial and non-financial organizational performance.
Then, the quality of ERP service impacts the enhancement of organizational performance.
In other words, if employees in the IT department are always available to all company
employees for all ERP-related issues, if they provide accurate information, improve the
quality of work, resolve employee issues, and deliver what they promise, this will result
in improved organizational performance. However, the results indicate that the quality
of the ERP system itself has no significant effect on organizational performance. This
practically means that if the ERP system always functions as needed, it reacts quickly
enough and is stable. Its simplicity does not significantly impact the financial and non-
financial performance of the organization. This conclusion confirms the widespread notion
that data and information are the foundation of modern business success and the most
valuable resource for enterprises [1].

Theoretically, the findings contribute to the ongoing discussion regarding the impor-
tance of ERP systems to an organization’s business performance. This study examines, to
the best of our knowledge for the first time, the effects of individual ERP system quality
dimensions on an organization’s financial and non-financial performance. On this basis,
the significance of individual ERP quality dimensions was evaluated. Specifically, the study
confirmed that the IT department’s information and services quality is more important than
the system’s quality. In terms of the study’s practical implications, the findings highlight
the significance of ERP information quality and ERP service quality for the organization’s
financial and non-financial performance. Now, more than ever, businesses are attempting
to improve their cost-effectiveness and overall performance [13]. Therefore, company
managers and executives should be aware of the general benefits of ERP and the individual
dimensions of ERP system quality assessment. Managers should also ensure that the IT
department is always accessible to all employees to resolve any ERP-related issues.

When interpreting the presented results, it should be kept in mind that the managers
were the respondents, since they are most called upon to evaluate the company’s business
performance. In this regard, the interpretation that the system itself does not represent an
antecedent of a successful business might be different if the operational level employees
evaluated the ERP quality. In other words, a multilevel approach to testing the proposed
model would significantly contribute to improving the obtained results. In addition, the
model was tested in a business environment with a low level of business digitization
(economy in transition), so repeating the research in a developed country would certainly
contribute to a better understanding of the observed effects of ERP system dimensions on
the company’s financial and non-financial performance.
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