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Abstract: This paper empirically examines the impact of the quality of information and control
system (the internal control system, the accounting information system, the financial information,
and the non-financial information) on decision-making success and business performance. It follows
a quantitative approach. An online questionnaire was developed and applied to the managers of
Portuguese companies. The evaluation of the theoretical model was performed using the AMOS
statistical software and applying the structural equation model technique. Based on 381 observations,
the results show that the model variables explain about 30% and 70% of the variance of financial
and non-financial performance, respectively. This study proves to be relevant not only for the
development of the literature, as it evaluates an original and complex model, but also for managers,
because it identifies the factors that contribute to the success of Portuguese companies.

Keywords: internal control system quality; accounting information system quality; financial
information quality; non-financial information quality; decision-making success; business performance

1. Introduction

With the development of accounting, it becomes a critical source of information for
the owners/managers of companies (Schwartz 2016). There is no doubt that the own-
ers/managers of the companies are those who best understand the entity’s objectives
(Nguyen and Nguyen 2020) and those who attach greater importance to an efficient in-
formation system (Hussin et al. 2002; Azizi Ismail and King 2007; Nguyen and Nguyen
2020). The information system integrates the Accounting Information System (AIS), which
enables data to be obtained, recorded, stored, and processed in order to provide useful
information (financial and non-financial) to decision-makers (Nguyen and Nguyen 2020).

However, the quality of the AIS, according to Hla and Teru (Hla and Teru 2015),
depends on the quality of the Internal Control System (ICS). Literature suggests that the
ICS contributes to the quality of financial reporting (Li et al. 2012; Bozzolan and Miihkinen
2019; Rashedi and Dargahi 2019; Bauer et al. 2018) and to the quality of Non-Financial
Information (INF) (Bozzolan and Miihkinen 2019; Frazer 2020; Gal and Akisik 2020).
On the other hand, these factors prove to be important in the decision-making process
(Patel 2015).

Moreover, the quality of AIS and ICS contributes directly and indirectly, through of
Financial Information (FI) and INF quality, to Decision Making Success (DMS) (Sajady
et al. 2008; Feng et al. 2009; Napitupulu 2018; Le et al. 2019; Han 2019; Ibrahim et al. 2020;
Nguyen and Nguyen 2020; Phornlaphatrachakorn 2019; Baugh et al. 2021). Consequently,
managers’ decisions influence the performance and success of the firm (Pravitasari 2018).

In this sense, for corporate managers to make the best decisions and achieve the
desired level of Corporate Performance, namely, financial performance and non-financial

Adm. Sci. 2021, 11, 108. https://doi.org/10.3390/admsci11040108 https://www.mdpi.com/journal/admsci

https://www.mdpi.com/journal/admsci
https://www.mdpi.com
https://orcid.org/0000-0002-2146-9807
https://orcid.org/0000-0002-8366-9863
https://doi.org/10.3390/admsci11040108
https://doi.org/10.3390/admsci11040108
https://doi.org/10.3390/admsci11040108
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/admsci11040108
https://www.mdpi.com/journal/admsci
https://www.mdpi.com/article/10.3390/admsci11040108?type=check_update&version=1


Adm. Sci. 2021, 11, 108 2 of 24

performance, it is important that they have access to quality of FI and NFI, which in turn
implies holding the quality of AIS as well as the quality of ICS.

In Portugal, 99.9% of the business fabric are micro, small and medium enterprises
(Pordata 2019). According to Pordata (2020), the Northern Region of Portugal, in 2018, had
the largest number of enterprises (431,048). Although in that year, 61,065 new companies
were born in that region (the second highest increase in Portugal), there was the insolvency
of 49,526 companies (the highest absolute value of dissolved companies in the national
territory). Although the Lisbon Metropolitan Area has 64,421 fewer companies than the
North Region, it is the region with the highest number of company births (66,141) and the
one with the most companies (596) on national territory (in 2018).

However, since February 2018, the number of new companies has been higher than
the number of companies entering insolvency proceedings (INE, Instituto Nacional de
Estatística 2020). However, Bertolami et al. (2018) report that many Small and Medium
Enterprises (SMEs) do not survive in their first years of life due to a lack of market knowl-
edge, experience in business management and financial problems, given their maturity.
However, companies with some maturity also face insolvency processes. Thus, a better
understanding of the factors that influence the performance of companies is necessary, as it
may contribute to the survival and growth of companies and, consequently, enhance the
economic development of the country.

In view of the above, the main objective of this study is to analyze the factors that
impact on the DMS and on the performance of Portuguese companies. Specifically, we in-
tend to assess whether: the quality of ICS impacts on the quality of AIS; the quality of ICS
and quality of AIS impact on the FI and NFI quality; the quality of FI directly impacts on
the quality of NFI, AIS, ICS, FI, and NFI impacts on DMS; the DMS impacts on company
performance (financial and Non-Financial Information); and financial performance impacts
on Non-Financial Performance.

This study has five sections. The first is devoted to the introduction. Subsequently,
the theoretical framework is carried out in the next section, where the main topics are
addressed and the research hypotheses are presented. Section 3 refers to the methodology
adopted. Sections 4 and 5 explain and discuss the results, as well as the conclusions of
this research.

2. Theoretical Framework and Hypotheses

Internal Control is a topic that has been around for several decades. Numerous in-
ternational organizations have tried to define its concept, but without consensus (Gomes
2014). According to the Committee of Sponsoring Organizations of the Treadway Commis-
sion (COSO) (COSO 2013, p. 3), internal control is defined as “a process, effected by an
entity’s board of directors, management and other personnel, designed to provide reason-
able assurance regarding the achievement of objectives relating to operations, reporting,
and compliance”.

However, for Dimitrijevic et al. (2015), internal is an activity that involves financial
and management accounting, strategic project, operational and personnel management, as
well as total quality management. Thus, Anh et al. (2020, p. 133) mention that IC “does
not only control an entity’s department but also the process including procedures and
regulations intended for all departments to ensure that corporate managers can perform
functions of reporting, compliance and operation”.

In literature, the terms internal control and ICS are used indiscriminately. However,
according to Fachada (2014), the term internal control is often used for concrete actions and
ICS for a set of actions designed as a whole. Mirnenko et al. (2020) reinforce the above
by defining the ICS as the policies, rules and measures implemented by the manager or
person in charge of the company that ensure the proper functioning of the IC and aim at
achieving specific company goals, strategies and other objectives.

The main function of ICS is to document economic events and to check their impact
on the company’s financial situation (Kaplan et al. 1998). For Zeina et al. (2019), ICS should
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provide vital information to reduce uncertainty in decision making and promote better
planning and control of business activities. In the same vein, Ibrahim et al. (2020, p. 52)
report that ICS is a “vital resource for today’s SMEs as it has the ability to facilitate towards
an effective decision making, planning and controlling activities of an organisation”.

Companies with poor quality of ICS tend to present FI with lower quality, which leads
to increased control risk and decreased transparency of information (Phornlaphatrachakorn
2019) and therefore contributes to a decline in trust in financial statements by stakeholders
(Asare and Wright 2012).

ICS can promote accurate financial reporting by increasing the quality of FI (Jokipii
2010; Li et al. 2012; Bozzolan and Miihkinen 2019; Rashedi and Dargahi 2019; Frazer 2020;
Gal and Akisik 2020; Bauer et al. 2018) NFI (Bozzolan and Miihkinen 2019; Frazer 2020;
Gal and Akisik 2020) and ensuring the enforcement of regulations and laws (Bozzolan
and Miihkinen 2019; Frazer 2020). Thus, quality internal control procedures improve the
company’s information disclosed (Phornlaphatrachakorn 2019; Baugh et al. 2021).

The literature suggests a relationship between ICS’s quality and the quality of AIS
(Mndzebele 2012). Hla and Teru (2015) report that what determines the quality of AIS is the
quality of ICS and the existence of a robust ICS. Susanto (2016) studied the managers and
employees of Bandtmg college in Indonesia and obtained the same evidence: the quality of
ICS influences the quality of AIS. In this context, the first research hypothesis is formulated:

Hypothesis 1 (H1). The quality of ICS has a positive impact on the quality of AIS.

Schroeder and Shepardson (2016) consider that companies should show sustained
improvements in their internal control to obtain better quality financial reports. For Ji et al.
(2017), the establishment of high quality of ICS should be seen as an essential mechanism
to ensure the quality of FI. Contrary to (Muda et al. 2018; Sari 2018; Leiwakabessy 2020;
Triono and Dewi 2020), this statement is supported by several authors such (Feng et al.
2009; Hendri and Amelia 2019; Dewi et al. 2019; Moreno-Enguix et al. 2019; Phornlaphatra-
chakorn 2019; Dewi and Hoesada 2020; Majid et al. 2020; Wali and Masmoudi 2020; Zebua
et al. 2020). Given the above, the second research hypothesis is formulated:

Hypothesis 2 (H2). The quality of ICS has a positive impact on the quality of FI.

The literature evidences an increase in the disclosure of INF by companies. The primary
justification for that is the increasing interest of stakeholders in the transparency of the
information disclosed by companies (Bennett et al. 2017). Jokipii (2010) mentions that
companies have adapted their ICS framework to deal with environmental uncertainty and
achieve ICS effectiveness. Indeed, if ICS is successfully applied, it can promote accurate
and higher quality financial and non-financial reporting (Bozzolan and Miihkinen 2019;
Frazer 2020; Gal and Akisik 2020; Bauer et al. 2018). Moreover, the quality of ICS increases
the credibility and authenticity of such information (Frazer 2020). In light of the above
arguments, the third research hypothesis is formulated:

Hypothesis 3 (H3). The quality of ICS has a positive impact on the quality of NFI.

Fitriati and Susanto (2017) analyze whether the ICS contributes to the quality of FI
and perceive that the improvement of this variable depends on the quality of ICS of the
company. Other authors highlight the same findings, i.e., that the quality of AIS influences
the quality of FI, such as (Sajady et al. 2008; Salehi et al. 2010; Zeina et al. 2016; Muda
et al. 2018; Majid et al. 2020). However, Leiwakabessy (2020) does not evidence the same
findings. Against this background, the fourth research hypothesis is formulated:

Hypothesis 4 (H4). The quality of AIS has a positive impact on the quality of FI.
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The AIS should prepare FI and NFI. The last decades have seen an increasing number
of studies in NFI preparation and dissemination (Al-Wattar et al. 2019; Petcharat and Mula
2009; Zyznarska-Dworczak 2018; Mohammed Al-Shafeay and Almagtome 2019; Arroyo
and HEC Montreal 2008).

Petcharat and Mula (2009) mention the importance of a Sustainability Management
Accounting Information System (SMAS), since it allows the preparing and disseminating of
more complete information for better decision-making. Arroyo and HEC Montreal (2008)
mention that SMAS should simultaneously provide economic, environmental and social
information. Zyznarska-Dworczak (2018) adds that SMAS should ensure the transparency
of ICS data, related to Corporate Social Responsibility (CSR), which increases the credibility
of CSR reporting as it improves the quality of NFI.

However, Al-Wattar et al. (2019) consider that the current AIS does not fully meet
the requirements of NFI reporting, as it mainly contributes to the provision of financial
sustainability indicators. However, the authors mention that the integration in the AIS of
the three pillars of sustainability will inevitably allow changing the management vision
and improving the level of disclosure (FI and NFI) and the quality of business information
as a whole. In this context, the fifth research hypothesis is formulated:

Hypothesis 5 (H5). The quality of AIS has a positive impact on the quality of NFI.

Flöstrand (2006) reports that the Reports and Accounts include mainly FI. Thus,
according to the authors, if companies intend to increase information disclosure (Report
and Accounts or other reports available to stakeholders), they should also incorporate NFI.
In this context, Verrecchia (1990) indicates that companies, when disclosing FI with quality
have reasons to provide more information of a non-financial nature.

Martínez-Ferrero et al. (2013), in turn, mention that companies that provide FI with
quality tend to be more conservative. Thus, these are less likely to carry out unethical
practices, such as earnings management practices, making them more socially respon-
sible. Therefore, according to the results of the authors’ study, companies that disclose
high-quality FI also tend to report high-quality NFI. Thus, the sixth research hypothesis
is formulated:

Hypothesis 6 (H6). The quality of FI has a positive impact on the quality of NFI.

According to Menicucci (2020), the FI should gather qualitative features to become
useful in decision-making. Ježovita (2015), when analyzing 320 Croatian companies,
concludes that the information available in the reports and accounts is essential in the
decision-making process. Dewi et al. (2019) also evidenced this when analyzing 161 out
of 303 individuals of the Agency (Dinas) belonging to the Government of South Sumatra
Province (Indonesia). Thus, decision-making based on FI, which brings together qualitative
characteristics, can determine DMS. In the same vein, Malo-Alain et al. (2019) state that the
absence of QFI can jeopardize DMS. Given the context, the seventh research hypothesis
is formulated:

Hypothesis 7 (H7). The quality of FI has a positive impact on DMS.

Barker and Eccles (2018) report that NFI is not recognized in financial statements.
However, Raucci et al. (2020) note that after the introduction of legislation regarding
mandatory disclosure of NFI (for certain companies and depending on the country),
companies started to disclose only the indicators they consider most “relevant” under
Directive 2014/95/EU.

According to Mbabazise et al. (2015), NFI plays a vital role in decision making when
related to market participation, quality management and environmental protection. Thus,
literature suggests that NFI is important and determines DMS (Boulianne 2007; Barker and
Eccles 2018), which leads to formulating the eighth research hypothesis in this study:
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Hypothesis 8 (H8). The quality of NFI has a positive impact on DMS.

Do and Dinh (2020) report that financial managers need information prepared and
provided by the GIS, to be able to assess past performance and make future plans. Sajady
et al. (2008) find that a firm’s AIS quality contributes to the quality of FI and better decisions.
Evidence, this is also corroborated by Ibrahim et al. (2020). As a vital resource in SMEs,
ICS can facilitate decision-making, planning, and control of company activities. Nguyen
and Nguyen (2020) also find that the existence of the quality of AIS positively influences
the effectiveness of decision-making. In this context, the ninth research hypothesis of this
study is formulated:

Hypothesis 9 (H9). The quality of AIS contributes positively to DMS.

Phornlaphatrachakorn (2019) finds that the quality of ICS positively affects DMS in
canned and processed food firms in Thailand. Feng et al. (2009) evidence that poor quality
of ICS affects managers’ decisions related to production, capital investment, mergers and
acquisitions, research and development, advertising, and hiring or expanding the entity.
Thus, improving ICS’s quality can effectively enhance the efficiency of decision-making
and, therefore, determine its success (Han 2019). Since the quality of ICS is a determinant
of DMS, the tenth research hypothesis is formulated in this study:

Hypothesis 10 (H10). The quality of ICS contributes positively to DMS.

Pravitasari (2018) points out that managers’ decisions have significant consequences
on firm performance and success. Incidentally, (Bosworth 2005; Patel 2015; Phornlapha-
trachakorn 2019) maintain that effective and efficient decision-making will ultimately
positively affect the profitability of the firm, i.e., its Financial Performance. In view of this,
in this study, the following research hypothesis is defined:

Hypothesis 11 (H11). DMS contributes positively to Financial Performance.

The continuous increase in awareness of the impact of human activities on the envi-
ronment and its well-being has promoted a greater sense of responsibility (Harding 1998).
However, according to Martos et al. (2016), the adoption of mechanisms aimed at pro-
moting sustainable development is an issue that involves all stakeholders and not only
company managers.

According to Zhang (2014), managers of North American industrial companies can de-
velop systemic approaches to improve the well-being of their employees, energy efficiency,
as well as to obtain a more efficient and sustained production and, consequently, obtain
superior performance at the financial and non-financial level. The literature suggests that
the appropriate and strategic inclusion of the feeling of (social and environmental) respon-
siveness can determine the success of decision making and therefore potently influence
financial and Non-Financial Performance (Harding 1998; Zhang 2014; Pravitasari 2018).
Given this framework, the penultimate research hypothesis is formulated:

Hypothesis 12 (H12). DMS contributes positively to Non-Financial Performance.

As mentioned above, several authors analyze the relationship between the two con-
cepts of company performance (Financial Performance and Non-Financial Performance).
Chen et al. (2018) demonstrate a positive relationship between Financial Performance and
Non-Financial Performance. In this context, the last research hypothesis is formulated:

Hypothesis 13 (H13). Financial Performance contributes positively to Non-Financial Performance.
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As can be seen in the proposed conceptual model (Figure 1), the specific research
objectives give rise to 13 hypotheses.
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3. Methodology

The operationalization of this investigation is based on quantitative research. A sur-
vey, by questionnaire, was addressed to the managers of Portuguese companies. The
questionnaire was prepared using the Lime Survey software.

Regarding the survey structure, it is divided into 8 parts. The first two parts include
questions about the respondent’s and company’s characterization. Regarding the remaining
six parts, these include items that allow assessing each of the dimensions under study.
In this study, we used validated measurement scales or scales adapted from previous
studies, and the ordering of answers for each item/statement of the variables/dimensions
highlighted in the proposed conceptual model follows a 5-point Likert scale where 1
corresponds to “strongly disagree” and 5 corresponds to “strongly agree”.

Regarding the items used to measure the quality of ICS, these are mostly obtained/
adapted from the study by Phornlaphatrachakorn (2019). Only one item results from the
pre-test of questionnaire (“The company’s internal control system has quality”). The items
that allow to assess the quality of AIS were obtained/adapted from Soudani (2012) and
from Kpurugbara et al. (2016). Only one item resulted from the pre-test of questionnaire
(“The company’s accounting information system works efficiently and effectively”). The
quality of FI dimension was measured using the measurement scale adapted from Dornier
(2018). The follow items resulted from the pre-test of questionnaire (“Financial information
represents in a reliable way what you want to portray; “Financial information is free of
value judgments”). As regards the quality of NFI construct, this study uses items adjusted
to NFI. In this way, we use items adapted from Dornier (2018) and a result of the pre-test
of questionnaire (“Non-financial information is free of value judgements”). Regarding
the DMS, this dimension follows the measurement scale used by Phornlaphatrachakorn
(2019). Only one item was added that derives from the pre-test of questionnaire (“The
decisions made in the company determine its success”). Finally, in assessing Financial
Performance we essentially follow the measurement scale used by Trailer et al. (1996). The
Non-Financial Performance measurement scale is adapted from Soudani (2012). The items
“The company’s financial performance has been successful” and “The company’s (non-
financial) performance has been successful” resulted from the pre-test of questionnaire for
the dimensions Financial Performance and Non-Financial Performance, respectively. In the
Appendix A are described the measurement scales used in this study.

The selection process of the sampling was carried out on the SABI database, applying
the following 5 filters: (1) all companies with an e-mail address (Portugal); (2) last number
of employees: minimum 50; (3) companies with an audit; (4) companies, whose legal form
is: sole proprietorship, foreign entity, joint-stock company, limited partnership, limited
company, and limited liability company by a sole owner; and (5) active companies.
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The SABI database generated a list of 7812 Portuguese companies. Despite being a
substantial number, it was decided to apply the survey to all companies instead of limiting
the study to one region or district of the country. This option was made because this study
is applied to company managers and there is a likelihood of obtaining a low response rate.

The survey was applied online. The link to it was sent by email to the companies
and addressed to the person who makes the main decisions in the companies (managers).
In the period from 2 to 31 March 2020 emails were sent to 7812 companies, 13 of which have
been returned. During the mentioned period, 389 observations were obtained. However,
8 observations were eliminated for not being complete. Thus, the final sample consists of
381 observations. Given the high number of Portuguese companies, the option was for a
non-probabilistic sample, a practice used in scientific studies that cover a large population
(Cepêda and Monteiro 2020; Montenegro and Rodrigues 2020). Researchers used this
method because it was impossible to draw random probability sampling due to time or
cost considerations. Moreover, studies involving this population are usually based in
non-probabilistic sample.

Data analysis encompasses three phases: (1) preliminary data analysis, (2) the assess-
ment of the measurement model, and (3) the assessment of the structural model.

4. Results
4.1. Assessment of the Measurement Model

The assessment of the measurement model was carried out in the AMOS statistical
software. The assessment of the measurement model involves the use of confirmatory
factor analysis for each dimension under study, individually. The measurement scale was
reduced until the model with adequate fit. This kind of analysis consists in assessing the
measures unidimensionality, the reliability, and the validity of the constructs.

To assess the suitability of the measurement scales, the measures’ unidimensionality,
the validity (convergent and discriminant), and the reliability of the constructs incorporated
in the proposed theoretical model are evaluated. Table 1 shows these indicators and,
by analysing it, the items report significantly to the respective factor/construct, thus
highlighting the unidimensionality of the dimensions under analysis (Fornell and Larcker
1981; Steenkamp and van Trijp 1991; Marôco 2010).

Table 1. Confirmatory factor analysis results.

Construct c.s.

Quality of ICS (CR = 0.93, AVE = 0.66)

1QICS—Internal control system has improved and promoted the company’s
operational efficiency and effectiveness. 0.904 *

3QICS—Internal control system has allowed building and creating effective operations,
activity, and business practices. 0.834 *

4QICS—Internal control system has allowed the company to prepare financial
information with quality. 0.824 *

6QICS—The company complies with all required regulations, i.e., laws, rules,
guidelines, standards, and other related issues within internal control quality. 0.667 *

Quality of AIS (CR = 0.92, AVE = 0.61)

5QAIS—The data processing caused the improvement of the quality of the
financial reports. 0.864 *

6QAIS—The automated data collection speed up the process of non-financial
information preparation 0.758 *

7QAIS—The automated data collection speed up the process to generate financial
statements and overcome human weaknesses in data processing. 0.744 *
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Table 1. Cont.

Construct c.s.

8QAIS—The automated data collection provides a platform with access to information,
which facilitates the use of it. 0.752 *

Quality of FI (CR = 0.90, AVE = 0.56)

2QFI—The accuracy of financial information helps decision-making. 0.724 *

3QFI—Financial information is carefully prepared to ensure its reliability. 0.831 *

5QFI—Financial information is easily understood by its user. 0.719 *

8QFI—Financial information represents in a reliable way what you want to portray. 0.723 *

Quality of Non-Financial Information (CR = 0.91, AVE = 0.60)

2QNFI—Non-financial information is carefully prepared to ensure its quality. 0.804 *

3QNFI—Non-financial information is easily understood by its user. 0.846 *

4QNFI—Non-financial information includes all the information necessary to
make decisions. 0.735 *

5QNFI—Non-financial information is free of value judgements. 0.701 *

DMS (CR = 0.95, AVE = 0.73)

1DMS—The decisions made allowed the company to achieve advantages in terms of
operations, management, and performance. 0.857 *

2DMS—Decisions made about investments took into account different alternatives or
options, which allowed the company to choose the best solution. 0.837 *

4DMS The decisions taken have contributed to maximized operational efficiency
and effectiveness. 0.910 *

5DMS The decisions made in the company determine its success. 0.764 *

Performance

Financial Performance (CR = 0.948, AVE = 0.733)

2FP—The size of the company has increased. 0.597 *

4FP—The company’s operating profit has improved/increased. 0.881 *

6FP—Return on equity improved/increased (EBIT/Equity). 0.967 *

7FP—Profitability on sales increased (EBIT/Sales). 0.930 *

Non-Financial Performance (CR = 0.928, AVE = 0.645)

9NFP—The company has improved its customer service. 0.792 *

10NFP—The company has improved working conditions, regardless of the
employee’s position. 0.850 *

11NFP—The company has improved its performance in terms of social responsibility
(voluntary effort on the part of the company in the creation of various measures to meet
the expectations of the different interested parties—stakeholders).

0.842 *

13NFP—The company has increased its employee retention rates. 0.721 *
Notes: CR, composite reliability; AVE, average variance extracted; s.c., standardized coefficients; * significant
value for p < 0.001.

Regarding reliability measured by the composite reliability (CR), it was found that
all constructs have a value greater than 0.70, which proves the reliability of the model
(Marôco 2010). As the values of the standardized coefficients of each construct are greater
than 0.50, it is conferred convergent validity (Steenkamp and van Trijp 1991). Finally,
it should be highlighted that the model also presents discriminant validity, given that the average
variance extracted (AVE) of each construct is greater than 0.50 (Fornell and Larcker 1981).
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4.2. Assessment of the Structural Model

This section will evaluate the proposed theoretical model and test the research hy-
potheses formulated in this study (H1–H13). In this type of investigation, techniques
should be used that allow to improve the adjustment of the initially proposed model, the
results of the initial and theoretical model are presented below.

4.2.1. Assessment of the Initial Structural Model

By analysing fit indexes (Table 2) it is possible to conclude that the initial theoretical
model has a good fit (RMSEA < 0.05), and all the other fit measures also reveal a good fit
(Marôco 2010; Hair et al. 1998).

Table 2. Overall fit measures for the initial structural model.

Fit Measure

X2/gl RMSEA GFI NFI CFI

1.813 0.046 0.902 0.926 0.965

<3 <0.05 >0.90 >0.90 >0.90
Good fit (Hair et al. 1998).

Figure 2 presents the results of the evaluation of the initial model (with standardized
coefficients). The outputs, regarding the modification indices (generated in the AMOS
software), suggest the addition of error covariance between items. This is a standard
procedure that allows improving the quality of model fit by solving some unidimensionality
problems (Baumgartner and Homburg 1996; Ping 2004). Thus, error covariances were
added, as shown in the figure below.

The results of the structural model analysis indicate that there is no significant rela-
tionship between the quality of AIS and quality of FI, quality of ICS and quality of NFI,
quality of AIS and quality of NFI, QFI and DMS, quality of NFI and DMS, and quality of
AIS and DMS, given p > 0.05 (Table 3).

Table 3. Results of the assessment of the initial theoretical model.

Parameters Non-Standardised
Coefficient

Standardised
Coefficient p-Value R2

QICS - QAIS 0.642 0.552 *** 0.30

QICS - QFI 0.818 0.794 ***
0.73QAIS - QFI 0.093 0.105 0.082

QICS - QNFI 0.208 0.178 0.157
0.56QAIS - QNFI 0.033 0.033 0.574

QFI - QNFI 0.651 0.575 ***

QFI - DMS −0.063 −0.068 0.636

0.71
QNFI - DMS 0.111 0.136 0.057
QAIS - DMS −0.008 −0.01 0.858
QICS - DMS 0.767 0.807 ***

DMS - FP 0.663 0.55 *** 0.30

DMS - NFP 0.737 0.509 ***
0.68FP - NFP 0.509 0.424 ***

Notes: R2—coefficient of determination; *** significant value for 0.001. QICS—Quality of ICS; QAIS—Quality of
AIS; QFI—Quality of FI; QNFI—Quality of NFI; DMS—Decision Making Decision; FP—Financial Performance;
NFP—Non-Financial Performance.

Next, the structural model is revised in order to eliminate the relationships that show
the absence of statistical significance.
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4.2.2. Assessment of the Revised Theoretical Model

The initial theoretical model was revised. The results have a significant relation-
ship, except for the relationship between quality of AIS and quality of FI and between
quality of NFI and DMS. Thus, the model is now found with all positive and significant
causal relationships (p < 0.01). This model revealed a slight improvement in the fit mea-
sures. Therefore, the values of the fit indexes indicate a good fit of the revised model
(RMSEA = 0.045, GFI = 0.904, NFI = 0.926, CFI = 0.966 (Hair et al. 1998; Marôco 2010).
This model has the same added error covariances as the initial model, which also revealed
a slight improvement in the measures of adjustment (Figure 3).

Table 4 presents the results of the assessment of the revised structural model.
Therefore, by observing the coefficient of determination, 6 evidence are obtained:

(1) quality of ICS explains 28.4% of the quality of AIS variance; (2) quality of ICS and
quality of AIS explain 69.7% of the quality of FI variance; (3) quality of ICS, quality of
AIS and quality of FI explain 57.6% of the quality of NFI variance; (4) quality of ICS,
quality of AIS, quality of FI and Quality of NFI together explain 65% of the DMS variance;
(5) quality of ICS, AIS, FI, NFI, and DMS explain 29.3% of the Financial Performance
variance; and (6) this one, together with the other variables, explain 69.7% of the Non-
Financial Performance variance.
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Table 4. Results of the assessment of the revised theoretical model.

Hypothesis Parameters Non-Standardised
Coefficient

Standardised
Coefficient p-Value R2

H1 QICS - QAIS 0.611 0.533 *** 0.284

H2 QICS - QFI 0.711 0.74 ***
0.697H4 QAIS - QFI 0.133 0.158 0.002 *

H6 QFI - QNFI 0.92 0.759 *** 0.576

H8 QNFI - DMS 0.175 0.216 ***
0.650H10 QICS - DMS 0.618 0.654 ***

H11 DMS - FP 1.019 0.541 *** 0.293

H12 DMS - NFP 0.728 0.498 ***
0.697H13 FP - NFP 0.348 0.449 ***

Notes: R2: coefficient of determination; *** significant value for 0.001; * significant value for 0.01. QICS—Quality
of ICS; QAIS—Quality of AIS; QFI—Quality of FI; QNFI—Quality of NFI; DMS—Decision Making Decision;
FP—Financial Performance; NFP—Non-Financial Performance. From the analysis of Table 4, it is verified that all
the hypotheses now tested are supported (p-value < 0.01). Thus, there are 9 supported hypotheses and 4 rejected
(H3, H5, H7 and H9).

4.2.3. Assessment of the Direct, Indirect, and Total Effects

Additionally, this study evaluates the direct, indirect, and total effects. The analysis
of the structural model generates the direct effects established in the proposed theoretical
model. However, it is also important to assess the indirect and total effects of the variables.

Thus, Table 5 presents the direct, indirect and, total effects between the constructs
(obtained in the AMOS software).
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Table 5. Direct, indirect, and total effects.

Direct Indirect Total

Effects on QAIS

QICS-QAIS 0.53 0.533

Effects on QFI

QICS-QAIS-QFI 0.084
0.824

QICS-QFI 0.74

Effects on QNFI

QICS-QAIS-QFI-QNFI 0.064
0.626

QICS-QFI-QNFI 0.562

Effects on DMS

QICS-QAIS-QFI-QNFI-DMS 0.014

0.789QICS-QFI-QNFI-DMS 0.121

QICS-DMS 0.654

Effects on FP

QICS-QAIS-QFI-QNFI-DMS-FP 0.007
0.427QICS-QFI-QNFI-DMS-FP 0.066

QICS-DMS-FP 0.354

Effects on NFP

QICS-QAIS-QFI-QNFI-DMS-FP-NFP 0.003

0.584

QICS-QAIS-QFI-QNFI-DMS- NFP 0.007

QICS-QFI-QNFI-DMS- FP-NFP 0.060

QICS-QFI-QNFI-DMS-NFP 0.029

QICS-DMS-FP-NFP 0.159

QICS-DMS-NFP 0.326
Legend: QICS—Quality of ICS; QAIS—Quality of AIS; QFI—Quality of FI; QNFI—Quality of NFI; DMS—Decision
Making Decision; FP—Financial Performance; NFP—Non-Financial Performance.

Regarding the effect on the quality of the AIS variable, it can be seen by observing the
revised model that this only presents a direct relationship with the quality of ICS variable.
Thus, the direct effect corresponds to the total effect (0.533).

The total effect on the quality of FI variable results from the direct effect of the quality
of ICS of 0.74 and the indirect effect (QICS–QAIS–QFI) of 0.084, which corresponds to a
total effect of 0.824.

As regards the quality of NFI, the total effect (0.626) results from indirect effects from
the relationship between QICS–QAIS–QFI–QNFI and the relationship between QICS–QFI–
QNFI, of 0.064 and 0.562, respectively.

The total effect of the DMS variable (0.789) is influenced by the direct effect of the
quality of ICS (0.654) and the indirect effects of the QICS–QAIS–QFI–QNFI–DMS and
QICS–QFI–QNFI–DMS relationships, of 0.014 and 0.121, respectively.

The FP is influenced by the indirect effects (QICS–QAIS–QFI–QNFI–DMS–FP; QICS–
QFI–QNFI–DMS–FP and QICS–DMS–FP), which corresponds to a total effect of 0.427.

The total effect on quality of NFP (0.584) results from six indirect effects presented on
Table 5.

Next, the mediating effects of the variables are analyzed, which present themselves in
this quality.
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4.2.4. Analysis of the Mediating Effect

Regarding the relationship between the quality of ICS and quality of FI, the quality of
ICS has a direct effect of 0.533 on the quality of AIS and the last one has an effect of 0.158
on the quality of FI. Therefore, the indirect effect of quality of ICS on quality of FI through
the quality of AIS is 0.084 (0.533 × 0.158) and significant (p-value < 0.01). Thus, the quality
of AIS presents itself as a mediating variable in the relationship between quality of ICS and
the quality of FI.

The results show that both the quality of ICS and quality of AIS do not have a direct
impact on the quality of NFI in the initial model. However, both variables present an
indirect effect on the quality of NFI through the quality of FI (QICS–QFI–QNFI; QAIS–QFI–
QNFI). Since the quality of ICS has a direct effect of 0.74 on the quality of FI and this one
has an effect of 0.759 on the quality of NFI, the indirect effect of quality of ICS on quality
of NFI through quality of FI is 0.562 (0.74 × 0.759) and significant (p-value < 0.001) on the
three applied tests. In turn, quality of AIS has a direct effect of 0.158 on quality of FI and
0.759 on quality of NFI, so the indirect effect of quality of AIS on quality of NFI through
quality of FI is 0.12 (0.158 × 0.759) and significant (p-value < 0.01). Therefore, the quality of
FI presents itself as a mediating variable in the relationship between the quality of ICS/AIS
and the quality of NFI.

Another evidenced result is that the quality of FI also does not have a direct rela-
tionship with the DMS (initial model). However, the test for mediating effects shows an
indirect relationship through the quality of NFI. The quality of FI presents a direct effect of
0.759 on quality of NFI and quality of NFI has an effect of 0.216 on DMS, thus, highlighting
an indirect effect of quality of FI on DMS through quality of NFI of 0.164 (0.759 × 0.216)
and significant (p-value < 0.001). Therefore, quality of NFI presents itself as a mediating
variable in the relationship between quality of FI and DMS.

Although the direct relationship of both quality of ICS and quality of NFI on Financial
Performance has not been studied, both (QICS and QNFI) show an indirect relationship
through DMS (QICS–DMS–FP; QNFI–DMS–FP). This is because quality of ICS has a direct
effect of 0.654 on DMS and 0.541 on FP. Thus, the indirect effect of quality of ICS on Financial
Performance through DMS is 0.354 (0.654 × 0.541) and significant (p-value < 0.001). Regarding
quality of NFI, it presents a direct effect of 0.216 on DMS and this one an effect of 0.541
on Financial Performance; therefore, the indirect effect of quality of AIS on Financial
Performance through DMS is 0.117 (0.216 × 0.541) and significant (p-value < 0.001) in
the three applied tests. Therefore, the DMS presents itself as a mediating variable in the
relationship between quality of ICS/NFI and the Financial Performance.

As regards the indirect effect on Non-Financial Performance, it is possible to analyze
three effects (QICS–DMS–NFP; QNFI–DMS–NFP; and DMS–FP–NFP). The results reveal
that (1) both quality of ICS and quality of NFI present an indirect relationship with Non-
Financial Information, through DMS, and (2) although DMS has a direct relationship on
Non-Financial Information, it also presents an indirect relationship through Financial
Performance. This is because quality of ICS presents a direct effect of 0.654 on DMS and
DMS has an effect of 0.498 on Non-Financial Information, so the indirect effect of quality of
ICS on Non-Financial Information through DMS is 0.326 (0.654 × 0.498) and significant
(p-value < 0.001). Regarding quality of NFI, it presents a direct effect of 0.216 on DMS and 0.498
on Non-Financial Information; therefore, the indirect effect of quality of NFI on Non-Financial
Information through DMS is 0.108 (0.216 × 0.498) and significant (p-value < 0.01) in the three
applied tests. Finally, DMS presents a direct effect of 0.541 on Financial Performance
and an effect of 0.449 on Non-Financial Information; thus, the indirect effect of DMS on
Non-Financial Information through Financial Performance is 0.243 (0.541 × 0.449) and
significant (p-value < 0.01). Therefore, DMS is a mediating variable in the relationship
between quality of ICS/NFI and quality of Non-Financial Information, and Financial
Performance is a mediating variable in the relationship between DMS and Non-Financial
Performance.
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5. Discussion of Results

The results suggest that quality of ICS has a positive and significant effect on quality
of AIS (β = 0.533; p-value < 0.001), which allows one to conclude that the improving quality
of ICS contributes to the improvement of quality of AIS, and that the first variable explains
28.4% of the second. Thus, this study supports H1. Therefore, the results of this study are
in line with those verified by Susanto (2016). This author verifies that the quality of ICS has
a positive and significant relationship on quality of AIS, and that the first variable has a
25% influence on the second. However, Anggadini (2015) verifies that top management
supports and ICS significantly influence quality of AIS, with a coefficient of determination
of 0.72.

As for the relationship between the quality of ICS and quality of FI dimensions, it is
positive and significant (β = 0.74; p-value < 0.001), which leads to support H2. Other studies
have analyzed this relationship by applying the t-test and have reached the same conclusion.
In Indonesia, Dewi and Hoesada (2020) and Dewi et al. (2019) based on a sample of 40
employees of Satuan Kerja Perangkat Daerah (SKPD) of West Jakarta Administration
and 161 employees of South Sumatra Province Government Agency (Dinas), respectively,
verified the existence of a positive and significant relationship between both variables. Same
evidence was also obtained in the study by Majid et al. (2020) and Phornlaphatrachakorn (2019),
when they have analyzed 12 Coffee Shop managers in Makassar city and 126 canned and
processed food companies in Thailand, respectively.

Regarding the relationship between quality of ICS and quality of NFI, the results
show no significant relationship between both variables (p-value > 0.05), which does
not allow one to give statistical support to H3. The results of this study contradict the
results obtained by Bauer et al. (2018), as it was found that the quality of ICS contributes
positively to the quality of NFI when prepared according to the Global Reporting Initiative
(GRI) standards, and the results of Frazer (2020), since these authors conclude that ICS
reinforces the assurance process, which contributes to the credibility and authenticity of
the FI and NFI.

Quality of AIS shows a positive and significant effect on quality of FI (β = 0.158;
p-value < 0.01). Hence, H4 is supported. The results are in line with the results obtained
from Majid et al. (2020); Muda et al. (2018); Salehi et al. (2010). These authors, respectively,
applied the study to 12 Coffee Shop managers in Makassar city, 112 employees of the Local
Revenue Office in North Sumatera Province, Indonesia, and 489 financial managers of
Iranian companies. Our results show that the quality of ICS and quality of AIS explain
69.7% of the quality of FI variance.

The results show that the quality of AIS has no direct and significant impact on quality
of NFI (p-value > 0.05), which leads to rejecting H5. The results contradict the studies of
Petcharat and Mula (2009) and Zyznarska-Dworczak (2018), but they are in line with the
evidence of Al-Wattar et al. (2019), who indicate that the current AIS does not fully meet
the quality requirements of NFI reports.

The quality of FI has a positive and significant effect on the quality of NFI (β = 0.759;
p-value < 0.001). Thus, H6 is supported and confirms the foundations presented by
Martínez-Ferrero et al. (2013).

The results of this study show the absence of a significant relationship between the
quality of FI and the DMS (p-value > 0.05). Therefore, H7 is not supported and contradicts
the evidence mentioned by Menicucci (2020), since the author states that the FI, when
complying with the quality requirements, are crucial in decision-making.

The results show that quality of NFI has a positive and significant effect on DMS
(β = 0.216; p-value < 0.001). Hence, H8 is supported and meets the foundations presented
by (Boulianne 2007; Barker and Eccles 2018; Pizzi 2018; Mbabazise et al. 2015), who
mention that NFI plays an important role in decision-making in private companies: 92% of
companies classify the NFI role in analysing market share trends; 57% indicate that they
are important in the environment management; 42% in the new products development;
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75% in employee management; 83% in customer management and 83% in compliance with
government policies.

Quality of AIS has no direct and significant impact on DMS (p-value > 0.05). Thus,
H9 is rejected. However, Sajady et al. (2008), who analyzed 347 financial managers of
companies listed on the Tehran Stock Exchange, Iran, conclude that quality of AIS improves
decision-making. Ibrahim et al. (2020) and Nguyen and Nguyen (2020) also defend that
quality of AIS as contributing positively to the DMS.

The results show that quality of ICS has a positive and significant effect on DMS
(β = 0.654 and p-value < 0.001), supporting H10., a result which is also verified by
Phornlaphatrachakorn (2019).

It is verified that DMS has a positive effect on Financial Performance and on Non-
Financial Performance (β = 0.541 and β = 0.498), with p-value < 0.001, thus supporting H11
and H12. The same (evidence) is also found in the studies by Bosworth (2005), Patel (2015),
Pravitasari (2018), Phornlaphatrachakorn (2019), Wauchope et al. (1992) and Zhang (2014).

Finally, the results show that the model variables explain about 30% and t 70% of the
Financial Performance and Non-Financial Performance variance, respectively. However,
according to (Ayu et al. 2020), the ICS and AIS explain 17.1% of companies’ performance.

In Table 6, we summarize the empirical evidence of the proposed models and compare
it with other studies in literature.

Table 6. Comparing results and literature.

Hypotheses Results Literature

H1: The quality of ICS has a positive impact on the quality
of AIS. Accepted Supported by Susanto (2016) and

Anggadini (2015)

H2: The quality of AIS has a positive impact on the quality
of FI. Accepted

Supported by Dewi and Hoesada (2020),
Dewi et al. (2019),
Satuan Kerja Perangkat Daerah (SKPD) and
Majid et al. (2020)
Phornlaphatrachakorn (2019)

H3: The quality of ICS has a positive impact on the quality
of NFI. Rejected Contradiction with Bauer et al. (2018) and Frazer (2020)

H4: The quality of AIS has a positive impact on the quality
of FI. Accepted Supported by Majid et al. (2020); Muda et al. (2018); and Salehi

et al. (2010).

H5: The quality of AIS has a positive impact on the quality
of NFI. Rejected

Contradiction with Petcharat and Mula (2009) and
Zyznarska-Dworczak (2018).
Suported by Al-Wattar et al. (2019)

H6: The quality of FI has a positive impact on the quality
of NFI. Accepted Supported by Martínez-Ferrero et al. (2013)

H7: The quality of FI has a positive impact on DMS. Rejected Contradiction with Menicucci (2020)

H8: The quality of NFI has a positive impact on DMS. Accepted Supported by Boulianne (2007); Barker and Eccles (2018);
Mbabazise et al. (2015); and Pizzi (2018).

H9: The quality of AIS contributes positively to DMS. Rejected Contradiction with Sajady et al. (2008); Ibrahim et al. (2020)
and Nguyen and Nguyen (2020)

H10: the quality of ICS contributes positively to DMS. Accepted Supported by Phornlaphatrachakorn (2019)

H11: DMS contributes positively to Financial Performance. Accepted
Supported by Bosworth (2005); Patel (2015); Pravitasari (2018);
Phornlaphatrachakorn (2019); Wauchope et al. (1992); and
Zhang (2014).

H12: DMS contributes positively to
Non-Financial Information. Accepted

Supported by Bosworth (2005); Patel (2015); Pravitasari (2018);
Phornlaphatrachakorn (2019); Wauchope et al. (1992); and
Zhang (2014).

H13: Financial Performance contributes positively to
Non-Financial Information. Accepted Supported by (Ayu et al. 2020 )

As we can see from the table above, we confirm ten of the hypotheses. All of them
with strong support in literature.
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6. Conclusions

Since February 2018, the number of new companies in Portugal has been higher than
the number of companies entering insolvency proceedings (INE, Instituto Nacional de
Estatística 2020). However, the significant number of insolvencies is worrying and has an
impact on the country’s economy development level.

The increase in global competitiveness stimulates the use of strategies that lead com-
panies to a superior performance (Indrani et al. 2020). In this regard, highlighted is the
important role that Information and Communication Technologies (ICT) can play in terms
of resource management and decision-making (Rouissi 2020). Although ICT and informa-
tion system are not new (Ibrahim et al. 2020), the quality of AIS and ICS can contribute to
the quality of financial and non-financial information which is considered in their deci-
sion making, and these variables are determinant on DMS and on company’ performance
(Phornlaphatrachakorn 2019; Soudani 2012; Patel 2015).

The literature suggests the development of studies aimed at identifying the factors that
contribute to companies’ survival and growth (Bertolami et al. 2018). In this context, the
main objective of this study is to analyze the factors (quality of ICS, quality of AIS, quality
of FI, and quality of NFI) that influence DMS and Portuguese companies’ performance.
Based on a sample of 381 Portuguese companies, it was possible to answer the seven
objectives defined in this research.

Regarding the first objective, which is aimed to analyze the influence of quality of
ICS on quality of AIS, the results show that there is a positive and significant relationship
between quality of ICS and quality of AIS, and that the first variable explains 28.4% of
the variance of the second variable. The results support the first research hypothesis (H1)
and are in line with those obtained in the studies by (Anggadini 2015; Hla and Teru 2015;
Mndzebele 2012; Susanto 2016).

As for the second research objective, which aims to analyze the impact of quality of
ICS on quality of FI (H2) and quality of NFI (H3), the results show that there is a significant
and positive impact on quality of FI and absence of significant impact on quality of NFI,
which allows supporting H2 and rejecting H3. Thus, the results are in line with the studies
carried out by (Feng et al. 2009; Hendri and Amelia 2019; Dewi et al. 2019; Moreno-Enguix
et al. 2019; Phornlaphatrachakorn 2019; Dewi and Hoesada 2020), as they also found a
significant relationship between quality of ICS and quality of FI. Regarding the relationship
between quality of ICS and quality of NFI, the results contradict those obtained in the
investigation developed by Herz et al. (2017); Bauer et al. (2018); Bozzolan and Miihkinen
(2019); Frazer (Frazer 2020); Gal and Akisik (2020). However, it is verified in this study that
the quality of ICS influences quality of NFI, through quality of FI. The second objective
also intends to analyze the impact of quality of AIS on quality of FI (H4) and on quality of
NFI (H5). The results indicate that there is significant and positive impact on the quality
of FI and absence of significant impact on the quality of NFI, which allows supporting
H4 and rejecting H5. Thus, the results are in line with the results obtained by Sajady
et al. (2008); Salehi et al. (2010); Zeina et al. (2016); Muda et al. (2018), but contradict
the results obtained by Arroyo and HEC Montreal (2008); Petcharat and Mula (2009);
Zyznarska-Dworczak (2018); Al-Wattar et al. (2019). However, the quality of ICS presents a
positive and significant impact on the quality of FI through the quality of AIS. The results
indicate that, both quality of ICS and quality of AIS have a positive and significant direct
impact on quality of FI and explain 69.7% of its variance.

As regards the third objective, which is based on the assessment of quality of FI impact
on quality of NFI, the results show the existence of a positive and significant relationship
between these two constructs, providing statistical support to H6. The results are in line
with the foundations presented by Martínez-Ferrero et al. (2013). In this study, it is verified
that quality of ICS, quality of AIS, quality of FI explain 57.6% of the quality of NFI variance.

Regarding the fourth objective, which aims to analyze the impact of quality of FI and
quality of NFI on DMS, the results show that there is no significant impact of quality of FI
on DMS (H7); however, there is a positive and significant impact of quality of NFI on DMS
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(H8). Thus, H7 is rejected and H8 is supported. Although the results show no significant
relation in the relationship between quality of FI on DMS, Ježovita (2015); Menicucci (2020);
Dewi et al. (2019); Malo-Alain et al. (2019) have found distinct evidence. However, the
same results are verified by Boulianne (2007); Mbabazise et al. (2015); Barker and Eccles
(2018) regarding the relationship between quality of NFI on DMS.

The fifth objective consists in analysing if the quality of AIS and the quality of ICS
directly influence the DMS of Portuguese companies (H9 and H10, respectively). In this
study, it is verified that the quality of AIS does not contribute significantly to the DMS,
while the quality of ICS presents itself as a predictive variable of the DMS. Thus, H9 is
rejected and H10 is supported. The same results are not evidenced in the studies of Sajady
et al. (2008); Ibrahim et al. (2020); Nguyen and Nguyen (2020), but are supported by Feng
et al. (2009); Han (2019); Phornlaphatrachakorn (2019). It should be noted that the results
indicate that 65% of the DMS variance is determined by the variables quality of ICS, quality
of AIS, quality of quality of FI, and quality of NFI.

The penultimate objective of this study consists in analysing whether the DMS con-
tributes positively to the business performance (Financial Performance and Non-Financial
Performance). The results show evidence that the DMS has a significant and positive
impact on the Financial Performance and Non-Financial Performance, thus supporting
H11 and H12, respectively. Therefore, the results are in line with the results obtained in
the studies of (Harding 1998; Bosworth 2005; Zhang 2014; Patel 2015; Pravitasari 2018;
Phornlaphatrachakorn 2019).

Regarding the last objective of this investigation, which aims to find out whether Finan-
cial Performance positively contributes to the Non-Financial Performance of Portuguese
companies, the results show that Financial Performance has a positive and significant
impact on Non-Financial Performance. Thus, the last hypothesis formulated in this study
(H13) is supported. The results are in line with the evidence of Chen et al. (2018).

It should be noted that, in this study, the variables explain around 30% and 70% of the
Financial Performance and Non-Financial Performance, respectively.

The literature review allowed one to identify two gaps. The first one relates to the
absence of studies assessing the DMS and companies’ perfomance determinants in an
extensive way, thus contributing to the literature development. The second gap is related
to the scarcity of studies in this area in Portugal. Thus, in practical terms, this investigation
proves to be important for the Portuguese companies’ managers, because it provides a
better understanding of the factors that positively contribute to the DMS and Portuguese
companies’ performance.

The use of a convenience and non-probabilistic sample limits the generalization of
the results (Etikan et al. 2016). Another verified limitation is that, although the email is
addressed to managers, there is no guarantee that other people did not filled the question-
naires, although it had been asked to confirm the position they hold in the entity. On the
other hand, as the questionnaire was developed in the Portuguese language, it excluded
respondents who does not feel comfortable with the Portuguese language. Thus, two
versions (Portuguese and English versions) should have been developed so that all those
contacted could participate in this study.

In future investigations, we suggest: (1) the utility of financial information variable to
be added to the model, since it is presented in the literature as a determinant variable on
DMS (Phornlaphatrachakorn 2019); (2) a study examining whether there are differences
in managers’ perceptions due to their individual characteristics (age, gender, education,
work experience), as these may influence the DMS (Ratcliff et al. 2009; Delazer et al.
2011; Shahsavarani et al. 2015) and consequently the companies’ performance; (3) the
application of the study to accountants and auditors, as they are the ones who prepare
and verify business information, respectively; and (4) to the other countries, in order to
make it possible to compare results in similar contexts, despite the inherent differences of
each country.
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Appendix A

Table A1. Measurement Scales.

Latent Variables Code Measurement Source

Quality of ICS

1QICS Internal control system has improved and promoted the company’s
operational efficiency and effectiveness. Phornlaphatrachakorn (2019)

2QICS Internal control system has allowed achieving firms’ business targets,
goals, and objectives. Phornlaphatrachakorn (2019)

3QICS Internal control system has allowed building and creating effective
operations, activity, and business practices. Phornlaphatrachakorn (2019)

4QICS Internal control system has allowed the company to prepare financial
information with quality.

Adapted from
Phornlaphatrachakorn (2019)

5QICS Internal control system has allowed the company to prepare
non-financial information with quality.

Adapted from
Phornlaphatrachakorn (2019)

6QICS
The company complies with all required regulations, i.e., laws, rules,

guidelines, standards, and other related issues within internal
control quality.

Phornlaphatrachakorn (2019)

7QICS The company’s internal control system has quality. Pre-test

Quality of AIS

1QAIS The automated data collection sped up the process to generate
financial statements. Adaptet from Soudani (2012)

2QAIS The current accounting information system has improved the quality of
non-financial reporting. Adaptadet from Soudani (2012)

3QAIS Accounting information system has contributed to the integrity of the
financial information reporting process. Adaptet from Soudani (2012)

4QAIS The accounting information system has contributed to the integrity of
the non-financial information reporting process. Adaptet from Soudani (2012)

5QAIS The data processing caused the improvement of the quality of the
financial reports. Adaptet from Soudani (2012)

6QAIS The automated data collection sped up the process of non-financil
information preparation Adaptadet from Soudani (2012)

7QAIS The automated data collection sped up the process to generate financial
statements and overcome human weaknesses in data processing. Adaptet from Soudani (2012)

8QAIS The automated data collection provides a platform with access to
information, which facilitates the use of it.

Adaptet from Kpurugbara et al.
(2016)

9QAIS The company’s accounting information system works efficiently
and effectively. Pre-test
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Table A1. Cont.

Latent Variables Code Measurement Source

Quality of FI

1QFI The company is distinguished by its accuracy in presenting users’ needs
of financial data. Dornier (2018)

2QFI The accuracy of financial information helps decision-making. Dornier (2018)

3QFI Financial information is carefully prepared to ensure its reliability Adapted from Dornier (2018)

4QFI The provided financial data are consistent with the users’ needs in
different financial periods per year Dornier (2018)

5QFI Financial information is easily understood by its user. Dornier (2018)

6QFI Financial information is inclusive for all the financial aspects that users
need in the decision-making process. Dornier (2018)

7QFI
Financial information is provided in an appropriate time so they reach

the decision maker before losing their ability to influence the
taken decision.

Dornier (2018)

8QFI Financial information represents in a reliable way what you want
to portray. Pre-test

9QFI Financial information is free of value judgments. Pre-test

Quality of NFI

1QNFI The accuracy of non-financial information helps decision-making. Adapted from Dornier (2018)

2QNFI Non-financial information is carefully prepared to ensure its quality Adapted from Dornier (2018)

3QNFI Non-financial information is easily understood by its user. Adapted from Dornier (2018)

4QNFI Non-financial information includes all the information necessary to
make decisions. Adapted from Dornier (2018)

5QNFI Non-financial information is free of value judgements. Pre-test

Decision Making
Success

1DMS The decisions made allowed the company to achieve advantages in
terms of operations, management and performance Phornlaphatrachakorn (2019)

2DMS
Decisions made about investments took into account different

alternatives or options, which allowed the company to choose the
best solution.

Phornlaphatrachakorn (2019)

3DMS
Decisions made about future operations based on best practices/trends

in doing business over the long term have contributed to
better performance.

Adapted from
Phornlaphatrachakorn (2019)

4DMS The decisions taken have contributed to maximized operational
efficiency and effectiveness. Phornlaphatrachakorn (2019)

5DMS The decisions made in the company determine its success. Pre-test

Performance In the last 5 years

Financial
Performance

1FP The company’s turnover has increased Trailer et al. (1996)

2FP The size of the company has increased. Trailer et al. (1996)

3FP The number of the company’s employees increased Trailer et al. (1996)

4FP The company’s operating profit has improved/increased Trailer et al. (1996); Soudani (2012)

5FP The company’s return on asset has improved/increased
(EBIT/Total Assets).

Trailer et al. (1996); adapted from
Soudani (2012)

6FP Return on equity improved/increased (EBIT/Equity). Trailer et al. (1996); adapted from
Soudani (2012)

7FP Profitability on sales increased (EBIT/Sales). Adapted from Soudani (2012)

8FP The company’s financial performance has been successful. Pre-test
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Table A1. Cont.

Latent Variables Code Measurement Source

Non-Financial
Performance

9NFP The company has improved its customer service Adapted from Soudani (2012)

10NFP The company has improved working conditions, regardless of the
employee’s position. Adapted from Soudani (2012)

11NFP

The company has improved its performance in terms of social
responsibility (voluntary effort on the part of the company in the

creation of various measures to meet the expectations of the different
interested parties—stakeholders).

Adapted from Soudani (2012)

12NFP The company achieved improvements in customer satisfaction. Adapted from Soudani (2012)

13NFP The company has increased its employee retention rates. Adapted from Soudani (2012)

14NFP The company has increased its customer retention rates. Adapted from Soudani (2012)

15NFP The company’s (non-financial) performance has been successful. Pre-test

Legend: QICS—Quality of ICS; QAIS—Quality of AIS; QFI—Quality of FI; QNFI—Quality of NFI; DMS—Decision Making Decision;
FP—Financial Performance; NFP—Non-Financial Performance.
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