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ABSTRACT

The purpose of this research is to investigate the impact of business intelligence on the financial
performance of companies. This is an applied research conducted through a descriptive survey using
standard questionnaires. The statistical population included all the employees of the financial companies
in the city of Tehran who numbered 8231, according to the statistics of this population, using Cochran's
formula, a sample consisting of 367 was formed (n=367), the individual members of which were selected
using simple random sampling. Validity of the questionnaire was assessed and confirmed by the academic
experts. Its reliability, as measured in terms of Cronbach's alpha (0.859), was high and thus, confirmed.
The obtained survey data for the test of the research hypotheses were analyzed using SEM-PLS
technique. The results indicate that business intelligence has a positive and significant effect on the
financial performance and financial innovation of the understudy companies. Also, the effect of financial
innovation on the financial performance of companies is found to be positive and significant.
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1. Introduction

Business intelligence and analytics facilitate data collection, analysis and information distribution and are
designed to support decision making. Business intelligence is defined as a learning solution for decision
support, which by profiting from technology in the three areas of data collection, data analysis, and the
use of analyzed data is able to create the decision makers' required information and knowledge (Popovic¢
et al, 2019).

Business intelligence can be viewed as a series of mathematical models and analytical methods for
extracting information and knowledge from existing data, which are used for complex decision-making
processes. In large organizations, decisions are made on an periodic basis. Some decisions may be more
or less critical or have a long-term or short-term effect and involve people and different and hierarchical
roles. The decision-making ability of the knowledge workers of an organization individually and
collectively is one of the critical factors on the productivity and competitive advantage of an organization
(Ahmad, 2016).

Business intelligence is related to a wide range of techniques and applications, and its purpose is to
improve the quality and analysis of operations. In addition, business intelligence is the process of
converting data into information in a way that enables intelligent organizations to make useful and
intelligent analysis of information so that they can always adapt their behavior to the changing and
dynamic environment and increase their productivity by managing knowledge and using smart
technologies (Calof et al, 2015).

Business intelligence makes you capable of decision making about all factors that may affect the
organization or company. This solution allows the organization to monitor positive or negative changes.
In theory, business intelligence systems are expected to have countless benefits for the organizations
implementing them. These benefits include greater customer satisfaction, increased revenues, and
increased competitive advantage. But there are few (empirical) studies on the factors influencing the
internal implementation of Bl and the benefits that actually accrue to organizations implementing this
system (Trieu, 2017).

In a strong and dynamic and unstable competitive environment, companies must make efforts to gather
information in order to improve their decisions, which can be a challenge for any business. This process
can help managers to maintain fitness and active adaptability with their environment and increase the
performance of their companies (Foster et al, 2015).

Today, traditional marketing methods are insufficient, because they see customers as rational decision
makers and focus on product features, product benefits, and quality (Akyildiz & Argan, 2013). It is
challenging for companies that lack innovation and creativity to survive and succeed in the market. The
excellent performance of employees is not always enough to obtain a competitive advantage, but in it,
innovative behaviors and creativity can be seen as necessary ingredients to build it. In the present era,
characterized by digitization and globalization, having creativity and innovativeness is considered an
important feature in employees and is becoming the main demand of production and service organizations
(Lu et al, 2020).

Despite the findings of the service innovation research, Storey et al (2016) give evidence that the
innovation of financial companies is not progressing. Therefore, due to the similarity of the nature of the
goods offered to customers, it hinders the ability of companies to leap towards absolute innovation.
Therefore, more studies are needed to produce the required knowledge in the financial innovation of
companies (Backstrom et al, 2019).
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In the research conducted in the field of comprehensive organizational information systems (1S), the
adoption, use and evaluation of business intelligence systems and the relationship with innovation and
organizational performance have grown into an active research area in this field. Considering the focus of
financial companies on business intelligence and analysis and the importance of its management, this
solution should be the focus area of academic information system research. However, commentators have
noted that although "the potential exists for studying business intelligence solutions in general and their
implications for decision-making and control, our current understanding of these developments in
academic circles is very limited" (Popovic€ et al, 2019).

Therefore, to narrow this gap, the main question of the research is whether business intelligence has a
positive and significant effect on the performance of start-ups, considering the mediating role of
innovation (case study: start-ups in Mazandaran province)?

2. Theoretical framework and research background

Business intelligence is the optimal use of technology and analytical tools of information technology in
order to collect data and convert it into information and refine it into the knowledge required by the
business, which ultimately enables that business to make the correct management decisions. These
decisions must be made carefully and intelligently and in line with the defined goals of that business. No
software product alone can claim business intelligence, but a set of new functions and tools based on the
databases available in each business can provide the approach to produce the decisions needed by each
business. And finally, it is managers and business owners who make vital and smart decisions by having a
correct picture of their business (Popovi€ et al, 2019).

Financial performance is the ability to achieve financial goals at the expected level or better than that.
The concept of financial performance includes different perspectives (such as shareholders versus
employees), time periods (such as long term versus short term) and measures (such as market share versus
profit) (Storey et al, 2016).

Rashidi Chaghakhor and Rezaiyan (2022) found that business intelligence had an effect on the
financial performance of private banks. Nikkhah (2020) observed that the use of business intelligence is a
major element in the causal relationship between IS implementation and organizational success. Ahmadi
Esfahani (2017) concluded that business intelligence capabilities have a good effect on network learning,
innovation and organizational performance. In a research, Huang et al (2022) confirmed the indirect effect
of business intelligence on financial performance through the mediating role of network learning in
startups, and interestingly, these two factors are necessary to improve financial performance. The study
by Popovi¢ et al (2019) showed a significant progress in the impact of theoretical understanding of the
role of innovative BIS processes and functions among different BIS departments on the company's
productivity dimensions. Caseiro and Coelho (2019) concluded that business intelligence affects network
learning, innovation and performance. The results of the research of Fink et al (2016) indicated the
existence of a significant relationship between business intelligence and information technology.
Acheampong and Moyaid (2016) stated that companies that have adapted their business intelligence have
experienced effective competitive advantage and market dominance and have succeeded in achieving
customer satisfaction by excelling in providing services. Therefore, based on the theoretical background
and the model proposed by Huang et al (2022), the research conceptual model is designed as follows:
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Figurel. The research conceptual model (Huang et al, 2022)

First hypothesis. Business intelligence has a positive and significant effect on financial performance of
companies.
Second hypothesis. Business intelligence has a positive and significant effect on financial innovation of
companies.
Third hypothesis. Financial innovation has a positive a significant effect on financial performance of
companies.

3. Methodology
This is an applied research with a quantitative (comparative) approach conducted through a descriptive
survey using standard questionnaires. The statistical population included all the employees of the
financial companies in the city of Tehran, numbering 8231, according to the statistics. Of this population,
using Cochran's formula, a sample consisting of 367 was formed (n = 367), the individual members of
which were selected using simple random sampling.

For measurement of the variables, we made use of the standard questionnaire developed by Huang et
al (2022) as detailed in tablel.

Tablel. Features of the research questionnaire

Components Number of items
Financial innovation 6
Business Intelligence 5

Financial performance 6

The questionnaire was adapted and validated consulting the supervisor and other professors with expertise
and knowledge of the field.

A preliminary test of reliability was performed by distributing the questionnaire among 30 respondents,
according to which the obtained Cronbach's alpha for all variables of information sharing level and the
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whole guestionnaire was more than 0.7. Next, the obtained data from the whole sample was analyzed in
SPSS and the SmartPLS4 software, using structural equation modeling (SEM) technique for PLS.

4. Findings

In this section, the results of confirmatory factor analysis of each research variable by SmartPLS 4 are
presented. The strength of the relationship between the latent and observable variable is given by the
factor loading. Factor loading is a value between zero and one. If the factor loading is less than 0.4, the
relationship is considered weak and is ignored. A factor loading between 0.4 and 0.6 is acceptable, and if
it is greater than 0.6, it is very desirable (Klein, 2010). The factor loadings of the research variables were

calculated separately as shown in figure 2.
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Figure 2. Factor loadings of model components in standard state
As can be seen in the figure above and table 2, in all the model's constructs, factor loadings have values
greater than 0.4. Hence, the reliability of measurement models is acceptable. Having measured the factor
loadings of the questions, Cronbach's alphas and composite reliability (Dillon—Goldstein’s p) were

computed, the results of which are reported in the table below.

Table 2. The results of Cronbach's alpha, composite reliability (CR), and convergent validity

Dimension CR Cronbach's alpha Convergent validity (AVE)
Financial Performance 0.791 0.789 0.588
Financial Innovation 0.800 0.778 0.561
Business Intelligence 0.944 0.939 0.805
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As is seen in the above table the obtained Cronbach's alpha for all dimensions is greater than the threshold
of 0.7, hence the research reliability is confirmed.

To test the composite reliability (CR) of each construct, the Dillon-Goldstein coefficient (p) is used.
The composite reliability reported in table 1 for each construct is greater than the threshold 0.7, hence
composite reliability of the constructs are confirmed.

Another criterion in examining the measurement model fit in terms of internal consistency of the
constructs is convergent validity which is measured by average variance extracted (AVE). In the table
above, the obtained AVE for all constructs is greater than the minimum acceptable value 0.5, whereby the
convergent validity of the model is confirmed.

We also use the measure heterotrait-monotrait ratio (HTMT) to assess discriminant validity. If the
HTMT value is less than 0.90, there is discriminant validity among the constructs (Henseler et al, 2015).

Table 3. Discriminant validity by HTMT

Financial Financial Business
Performance | Innovation | Intelligence

HTMT

Financial Performance

Financial Innovation 0.564

Business Intelligence 0.340 0.370

Overall model fit
Chen (1998) proposed three values of 0.19, 0.33 and 0.67 as criterion values for weak, moderate and
strong R? values, respectively, as the indicators of the structural model overall fit.

Table 4. R? values

Variable R*value | Adjusted R? value Q?
Financial Performance 0.881 0.880 0.159
Financial Innovation 0.732 0.730 0.188

The second structural model fit index is the Q* index. This measure indicates the predictive power of the
model regarding an endogenous construct. As a rule, Q® values of 0.02, 0.15 and 0.35 indicate weak,
moderate and strong predictive power corresponding to an exogenous construct, respectively. Given the
R? and Q? values, as reported in table 4, the structural model overall fit and predicting power is
confirmed.

According to Henseler et al (2014), a standardized root mean squared residual (SRMR) value of below
0.1, and in a conservative case, of 0.08, indicates the model adequate overall fit.
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Table 5. The results on the overall model fit using standardized root mean squared residual (SRMR) and
NFI index

Latent variables Saturated model Estimated model

SRMR 0.083 0.083
NFI 0.621 0.621
d_ULS 2.012 2.012
d_G 1.321 1.321

The NFI index, which is called the Bentler-Bonnet index, is a comparative fit index. This index assesses
the model by comparing the chi-square values of the independent model and the chi-square of the
saturated model. An NFI value above 0.9 is acceptable, indicating the model suitability. Bootstrap
provides confidence intervals for the two values discrepancy. Values greater than 0.05 for d_ULS
measure (i.e. the Euclidean least square discrepancy) and d_G (i.e. the geodesic discrepancy) indicate
good model fit. The obtained d_ULS and d_G values in the above table which are more than 0.05 indicate
the model good fit.

By default, PLS4 software tests relationships at the 95% confidence level, and since the t-value at this
interval is equal to 1.96, any relationship with a t-value outside the range of -1.96 to +1.96 is considered
statistically significant at the 95% confidence interval.
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Figure 3. Significance coefficients of the conceptual model

The t-statistic shows the significance of the relationship between the variables. A t-value greater than 1.96
indicates a positive and significant effect; a t-value between -1.96 and +1.96 indicates the lack a
significant effect; and a t-value smaller than -1.96 indicates a negative and significant effect. Also, if the
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path coefficients are above 0.6, it means that there is a strong relationship between the two variables; If it
is between 0.3 and 0.6, there is a moderate relationship, and if it is below 0.4, there is a weak relationship.
As shown in the model, all the hypotheses of the model are confirmed as their t-value falls outside the
specified range, indicating the significance of all hypotheses and relationships between variables at the
95% confidence interval. The results on the test of the research hypotheses are presented in the table
below.

Table 6. Results on the test of the hypotheses

Path Path coefficient p-value | t-value Test result

Financial innovation -> financial
performance 0.429 0.000 8.437 Accepted

Business Intelligence  ->  Financial
Performance 0.150 0.004 2.859 ACCEptEd

Business Intelligence  ->  Financial
Innovation 0.334 0.000 6.559 Accepted

Given the results in the above table, all the research hypotheses are confirmed.

5. Discussion and conclusion

The results of the first hypothesis testing showed that business intelligence has a positive and significant
effect on financial performance. Based on prior research, we argue that business intelligence helps
organizations create business value through its direct impact on business processes (Ray et al, 2005;
Subramani, 2004; Tallon et al, 2000). Since business intelligence typically provides automated support
for business processes and process communications (Subrami et al., 2004), examining process-level
benefits not only indicates the value created, but also how value is delivered (Baroa & Mousopadia 2000;
Davern & Kaufman 2000; Al-Bashir et al 2008). Business intelligence underpins financial performance,
which includes improving operational efficiency (reducing cost and increasing productivity) and
operational effectiveness, and developing value chain activities (Porter, 1996; Porter, 1985). Process
performance benefits include supplier/business partner relationship benefits, internal process efficiency
benefits, and customer intelligence benefits.

The results of the second hypothesis testing showed that business intelligence has a positive and
significant effect on financial innovation. This finding is consistent with the results found by Caseiro and
Coelho (2019) and Popovi¢ et al (2019). They found positive casual relationships among different
variables. From their findings, it follows that the use of business intelligence affects innovation and
financial performance.

The results of the third hypothesis testing showed that financial innovation has a positive and
significant effect on financial performance. The results of this research are in line with the research results
of Chaslow and Baker (2015), Maritan (2007), Pavlovo and Savvy (2006) and Zahra et al. (2006) who
concluded that each of the innovation processes has an impact on financial performance. It can be stated
that innovation processes can be a source of dynamic capability when the opportunity is created. Financial
performance is in the organization's understanding of the environment and the identification of market
needs and opportunities, while organizational innovation deals with the development of new thinking in
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the organization and the creation of new knowledge to augment existing resources. Coordination in
financial innovation concerns allocating and equipping the organization's resources, organizing tasks and
coordinating organizational activities. Finally, the integration involves the development of new
organization patterns in response to internal or external competitive changes and the implementation of
the appropriate configuration is achieved. Therefore, it is suggested that managers of financial companies
pay more attention to its components in order to be able to appropriately implement the business
intelligence system in their company. And by providing effective organizational processes in different
areas, they achieve organizational understanding enabling them to better choose new business intelligence
systems and optimally integrate them, and achieve better financial performance.

References

Ahmed, A. (2016). Business intelligence for sustainable competitive advantage, in Mohammed Quaddus,
Arch G. Woodside (ed.) Sustaining Competitive Advantage Via Business Intelligence, Knowledge
Management, and System Dynamics (Advances in Business Marketing and Purchasing, Volume 22A)
Emerald Group Publishing Limited, 220-2123.

Backstrom, I.; Bengtsson, L. A(2019) mapping study of employee innovation: Proposing a research
agenda. Eur. J. Innov. Manage. 2019, 22, 468-492.

Bani-Melhem, S.; Zeffane, R.; Albaity, M.(2018) Determinants of employees’ innovative behavior. Int. J.
Contemp. Hosp. Manage. 2018, 30, 1601-1620.

Bose, R. (2008). Competitive Intelligent process and Tools for Intelligence Analysis, Journal of Industrial
Management & Data Systems, 108(4), 510-528.

Calof, J., Richards, G., & Smith, J. (2015). Foresight, competitive intelligence and business analytics—
tools for making industrial programmers more efficient. Foresight-Russia, 9(1), 68-81.

Caseiro, N., & Coelho, A. (2019). The influence of Business Intelligence capacity, network learning and
innovativeness on startups performance. Journal of Innovation & Knowledge, 4 (2019), 139-145.

Cheng, H., Lu, Y. C., & Sheu, C. (2009). An ontology-based business intelligence application in a
financial knowledge management system. Expert Systems with Applications, 36(2), 3614-3622.

Esfahani, A. (2017). The effect of business intelligence capability, network learning, and innovation on
organizational performance. The 1st International Conference on New Approaches to Business
Management and Accounting with an Emphasis on Value Creation and Resistive Economics.

Foster, K., et al. (2015). Business intelligence competency center: Improving data and decisions.
Information Systems Management, 32(3), 229-233.

Hoppe, M. (2015). Intelligence as a discipline, not just a practice. Journal of Intelligence Studies in
Business, 5(3), 47-56.

Huang, Z., Savita, K.S., & Zhong-jie, J. (2022). The Business Intelligence impact on the financial
performance of start-ups. Inf. Process. Manage. 59, 102761.



10 | OAJRE, Vol11, No3 Ezzati Jadidi, M.
Investigating the impact of Business Intelligence on the Financial Performance of Companies

Li, M.; Hsu, C.H.C. A review of employee innovative behavior in services. Int. J. Contemp. Hosp.
Manag. 2016, 28, 2820-2841.

Lu, V.N.; Wirtz, J.; Kunz, W.H.; Paluch, S.; Gruber, T.; Martins, A.; Patterson, P.G. (2020) Service
robots, customers, and service employees: What can we learn from the academic literature and where are
the gaps? J. Serv. Theory Pract. 1-47.

Nikkhah, M. (2020). Investigating the effect of business intelligence on performance of companies. The
1st Conference on Industrial Engineering, Economics, and Management.

Nuno Caseiro & Arnaldo Coelho (2017). The influence of Business Intelligence capacity, network
learning and innovativeness on startups performance, Journal of Innovation & Knowledge.
https://doi.org/10.1016/j.jik.2018.03.009.

Olimpia C. Racela (2014) entrepreneurial orientation, innovation competencies, and firm performance: A
proposed conceptual model, Procedia - Social and Behavioral Sciences 148: 16 — 23.

Rashidi Chaghakhor, H. & Rezaiyan, A. (2022). The effect of business intelligence on financial
performance, given the mediating role of brand value and creativity (Case study: private banks of
Khuzestan province). Marketing Management, 17(56): 85-101.

Rawat, Govind & Gupta, Ashutosh & Juneja, Chandan. (2018). Productivity Measurement of
Manufacturing System. Materials Today: Proceedings. 5. 1483-1489. 10.1016/j.matpr.2017.11.237.

Rikhardsson, Pall & Yigitbasioglu, Ogan. (2018). Business intelligence & analytics in management
accounting research: Status and future focus. International Journal of Accounting Information Systems.
29. 37-58. 10.1016/j.accinf.2018.03.001.

Rothaermel, T. F. (2016). Competitive advantage in technology intensive industries. Technological
Innovation: Generating Economic Results (Advances in the Study of Entrepreneurship, Innovation &
Economic Growth), 26(3), 233-256.

Rousseau, M.B.; Mathias, B.D.; Madden, L.T.; Crook, T.R. (2016) Innovation, Firm Performance, and
Appropriation: A Meta-Analysis. Int. J. Innov. Manag. 2016, 20, 1650033.

Sangar, A. B., & lahad, N. B. A. (2013). Critical factors that affect the success of business intelligence
systems (BIS) implementation in an organization. International Journal of Scientific & Technology
Research, 2(2), 176-180.

Storey, C.; Cankurtaran, P.; Papastathopoulou, P.; Hultink, E.J. (2016) Success Factors for Service
Innovation: A Meta-Analysis. J. Prod. Innov. Manag, 33, 527-548.

Tej Adidam, P., Banerjee, M., & Shukla, P. (2012). Competitive intelligence and firm’s performance in
emerging markets: An exploratory study in India. Journal of Business & Industrial Marketing, 27(3),
242-254.

Trieu, V.-H. (2017). getting value from Business Intelligence systems: A review andresearch agenda.
Decision Support Systems, 93, 111-124,


https://doi.org/10.1016/j.jik.2018.03.009

11 | OAJRE, Vol11, No3 Ezzati Jadidi, M.
Investigating the impact of Business Intelligence on the Financial Performance of Companies

Popovi¢, A., Puklavec, B., & Oliveira, T. (2019). Justifying business intelligence systems adoption in
SMEs: Impact of systems use on firm performance. Industrial Management and Data Systems, 119(1),
210-228.

Vesna, B., Ljubica, M., (2008) Organizational Performance Measures for Business Process Management:
a Performance Measurement Guideline", Kardeljeva, p. I- 17.

Wang, C. L., & Ahmed, P. K. (2004). The development and validation of the organisational
innovativeness construct using confirmatory factor analysis. European Journal of Innovation
Management, 7(4), 303-313.

Yuan, F.; Woodman, R.W(2010). Innovative behavior in the workplace: The role of performance and

image outcome expectations. Acad. Manag. J. 2010, 53, 323-342.

COPYRIGHTS

© 2022 The Author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution and reproduction in any medium, as
long as the original authors and source are cited. No permission is required from the authors or the

publishers.

ACKNOWLEDGMENTS

The current study has not received any grant, fund or contribution from private or government institutions. Also, the authors declare
that there is no conflict of interests

ETHICAL CONSIDERATION
Authenticity of the texts, honesty and fidelity has been observed.
CONFLICT OF INTEREST

Author/s confirmed no conflict of interest.



