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Empirical study of business intelligence systems
and their influence on innovation performance

Abstract. This study aims to empirically measure and test a conceptual model of the magnitude of the
influence of organizational culture, IT Maturity Level, and data quality on the successful implementation of
business intelligence systems and their implications for innovation performance.

The areas of our empirical study through the hypotheses testing were: the estimation of the effect of
business intelligence on financial performance; the impact of business intelligence on innovation; the
effect of business intelligence on brand success; the impact of innovation on brand success; the impact of
innovation on financial performance. The study sample included 4 commercial banks and 58 conventional
commercial banks in the category of national private commercial banks of Indonesia, hence, the total
sample in this study was 62 banks.

This study used non-probability sampling techniques with purposive sampling techniques at conventional
commercial banks in Indonesia. The data analysis method uses Covarian Based-Structural Modeling
(CB-SEM) with programming tools that support primary data analysis in Lisrell 8.5.

The results of this study found that the higher the level of implementation of organizational culture, IT
Maturity Level, and data quality, the higher the success rate of implementing business intelligence systems
which have implications for improving innovation performance, while the higher the level of application of
business intelligence systems, the higher the level of innovation performance.

The implementation of organizational culture is the factor that has the most significant influence on the
success of implementing business intelligence systems compared to other factors studied in this study.
Keywords: Organizational Culture; IT Maturity Level; Data Quality; Business Intelligence Systems;
Innovation Performance
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MypTil. T.

KaHAMOAT EKOHOMIYHMX HayK, BUKaaad,

nporpama AOKTOPaHTypu 3 Byxrantepcbkoro 06iky, pakynsteT eKOHOMikM Ta 6i3Hecy,
YHiBepcuTeT Naaxxanxapax;

BUKNagay,

HaByasibHa NporpamMa dyxranTepcbkoro 06niky, LLikona ekoHoMiku Ta 6i3Hecy,
YHiBepcutet Tenkom, baHayHr, IHOoOHE3IS

BiHapHinrcix C.

KaHOugatT eKOHOMIYHUX HayK, BUKagad,

nporpamMa JoKTOpaHTypu 3 Byxrantepcbkoro o6niky, pakynbTeT EKOHOMIKM Ta Bi3Hecy,
YHiBepcuteT NagxanxapaH, Ixasa bapar, IHooHesis

Cykmapgunara L.

KaHaMOaT eKOHOMIYHMX HayK, BUKagay,

nporpamMa JoKTOpaHTypu 3 Byxrantepcbkoro 06niky, ¢pakynbTeT EKOHOMIKM Ta Bi3Hecy,
YHiBepcuteT MNaoxanxapaH, Ixasa bapar, IHooHesiqa

EmnipunyHe pocnigxeHHs cuctem GisHec-aHaniTUKM Ta X BNJIMBY Ha e PEeKTUBHICTb iHHOBAaL,i

AHoTauia

Lle npocnig)xeHHs cnpsiMoBaHe Ha EMNIPUYHE BUMIPIOBAHHSA Ta NEPEBIPKY KOHLUENTYaNbHOI MOAENi BEMNYNHN
BMAMBY OpraHi3auinHoi KynbTypun, piBHS 3pinocTi IT Ta SKOCTi AaHMX Ha yChnilHe BAPOBaAXEHHS CUCTEM
BisHec-aHaniTMku Ta ix Hachioky ons epeKTMBHOCTI iIHHOBAL. Bnbipka [ocnigkeHHs MicTuna 4 KOMepLiriHi
BaHkM Ta 58 3BMYAMHUX KOMEPLiNHNX BaHKiB Y KaTeropii HauioHanbHUX NPUBATHUX KOMEPLinHMX 6aHKiB
IHOoHe3Ii, 0TXe, 3aranbHa BUOipKa B LLbOMY OOCNIAXEHHI CTaHOBWUA 62 6aHKW.

Cdepamm Haworo eMnipnyHOro AO0CHIAXEHHS LWASXOM NMepeBipKM rinote3 6ynu: ouiHka BnanBy GisHec-
aHaniTMK1 Ha GiHaHCOBY AisNIbHICTb; BNANB Bi3HEeC-aHaniTMKM Ha iHHOBAaLji; BNAMB 6i3HEC-pOo3BiaKKM Ha YCriX
OpeHay; BNAMB iHHOBALLM Ha ycnix 6peHay; BNAWB iHHOBALLM Ha iHAHCOBI MOKA3HUKMU.

Y upbOMy A0CHIAXEHHI BUKOPUCTOBYBANIMCS METOAM HEIMOBIPHICHOI BUBIpKM 3 METOAAMU LiNeCnpPsiMOBaHOI
BMBIpKM B 3BUYAIHMX KOMepULiliHMX 6aHkax IHooHedii. MeTon aHanisy AaHuMx BUKOPUCTOBYE KOBapiaHChKe
CTpykTypHe MopgentoBaHHa (Covarian Based-Structural Modeling, abo CB-SEM) i3 3acobamu
nporpamMmyBaHHs, sKi NigTPMMYIOTb NEPBUHHWI aHani3 gaHux y Lisrell 8.5.

Pesynbtati ubOro AOCAIOXEHHS MNOKasanu, WO YMM BULLMIA PiBEHb BMNPOBAMXEHHS OpraHi3aLiHoi
KynbTypW, piBeHb IT-3pinocTi Ta SKiCTb AaHUX, TUM BULLUMI PiBEHb YCMILLHOCTI BMPOBAaAXEHHS CUCTEM
Bi3Hec-aHaniTMKK, SKi MaloTb BMJMB HA NOKPALLEHHS ePEKTUBHOCTI iIHHOBAL, TOAI K YAM BULLMIA PIBEHb
3aCTOCyBaHHSA cucteM Gi3HeC-aHaniTUK1, TUM BULLMIA PiBEHb iIHHOBALMHOI e(PEeKTUBHOCTI.

BnpoBapxeHHs opraHis3aLiinHoi KynbTypn € $akTopoM, SKUIn Mae HaMbinbll 3HAYHWI BMAMB Ha YCrix
BMPOBAAXEHHA CUCTEM Oi3HEC-aHaNITUKXU MOPIBHAHO 3 iHWUMK dakTopamMu, BUBYEHUMU B LIbOMY
DOCNIOXXEHHI.

Knio4oBi cnoea: opraHisaujiiHa KynbTypa; piBeHb IT 3pinocTi; AKicTb AaHux; cuctemmn Bi3Hec-aHaniTUKuy;
NMPOOYKTMBHICTb iIHHOBALLN.

1. Introduction and Brief Literature Review

Advances in information technology are driving changes in customer behavior and needs for
banking product innovation. The survey conducted by PwC’s 11th Anniversary Digital IQ Survey
conducted in 2018 in 60 countries with 2,268 respondents stated that digital banking services
are starting to become a particular concern. Responding to advances in information technology
and changes in customer behavior in banking financial services, The Financial Services Autho-
rity issued OJK Regulation, Number 12/PJOK.03/2018 concerning the Implementation of Digital
Banking Services by Commercial Banks. The POJK encourages banks to improve the quality of
service to customers more effectively and efficiently on an ongoing basis and take advantage of
the digital banking era as an opportunity to improve overall banking performance. Based on da-
ta from the OJK, in 2018, 80 banks in Indonesia provided digital banking services for customers,
and as many as 90 percent of customer transactions preferred to use electronic channels.

In literature, the performance of banking innovations is influenced by many factors. The
more qualified the business intelligence system is the faster and more accurate decision-
making for new thinking, innovation, and important decisions. This opinion is supported by
Tightiz & Yoo (2022b), who state that a quality business intelligence system’s capacity impacts

Murti, G. T., Winarningsih S., & Sukmadilaga, C. / Economic Annals-XXI (2023), 201(1-2), 15-21

16



ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF ENTERPRISES

network learning and innovation. The performance of innovation must be supported by orga-
nizational culture. According to Chen, Huang, Liu, Min, & Zhou (2018), the linkage between
specific types of innovation strategies and specific elements of organizational culture can im-
prove innovation performance. This opinion is supported by Noman et al. (2023) that orga-
nizational culture and innovation indicators are closely related. A strong and more developed
innovation culture results in better innovation performance. Innovation performance must be
supported by a technology alliance of a company that has a statistically significant impact on
innovation performance. In contrast, Berveno (2014) states that technology is an important
contextual factor that can improve innovation performance. Innovation performance must be
supported by data quality. Trang et al. (2022) explain that data is a significant resource across
all organizations, and it is critical for managers and operations processes to identify related
performance issues. In addition, high-quality data can increase the chances of achieving the
best service in an organization.

However, the performance of innovations is still experiencing problems. The information
generated by the business intelligence system has not been of high quality, resulting in a de-
cline in banking performance. Business intelligence systems that process customer data for
credit scoring fail to provide quality information. Another problem is related to the capacity of
digital banking transactions, namely in M-Banking services which are caused by increased
transactions on account services or virtual accounts that are not estimated by management.
The need for virtual accounts that increased significantly beyond prediction caused customers
to fail to transact.

The problematic organizational culture also hampered innovation performance. The crime
cases that occurred came from two sources, namely credit distribution and the implementa-
tion of digital banking; the biggest fraud occurred when the process of providing credit was
carried out by forging financial statements, documents, and sales data; from this credit fraud,
the mode that is often used is to bankrupt yourself. An organizational culture that is not imple-
mented correctly is one of the factors that fraud cases still occur. Weaknesses in bank informa-
tion technology reflect mature information technology. Problems due to misreading coding in
the core banking system repair carried out by Bank DKI where the application program cannot
detect switching between ATMs, problems with immature information technology also occur in
the BNI mobile banking application that cannot be accessed. This is because the application is
undergoing a service improvement process, and maintenance is being carried out, so it can-
not be used to access login or transfer money or make bill payments.

Innovation performance also experiences problems when banks do not have quality data
and do not have quality awareness data. Awareness of the importance of security using trans-
actions in digital banking is still not optimal, primarily to protect data, infrastructure, and ap-
plications. The security of customer data still has problems, where there is an account breach
that began with the leak of OJK Financial Information Service System (SLIK) data. Customer
data is not secure and has proven to be traded.

This study used the L&K model as in the study made by Daradkeh (2023). This L&K model is
one of the latest models developed to overcome previous models and has been used in the Ko-
rean government’s automation evaluation project for 11 years. The L&K model in this study ana-
lyzes the status of IT Maturity using the following dimensions:

1) Information technology vision,

2) Information technology infrastructure,

3) Rules and Organization of information technology,
4) Information technology support.

2. Data Quality

Data quality is defined as the degree of conformity of a data set with contextual normality.
Meanwhile, according to Suprihono et al. (2022), data quality is data that is suitable for use
and can meet the goals set by data users. This definition clearly shows that the quality of the
data depends mainly on the context of the use of the data, the synergy with the customer’s
needs, and the ability to use and access the data.

Spruit & Van der Linden (2019) state that there is an interdependence between the cha-
racteristics of quality data and its impact on business. The research by Tightiz & Yoo (2022a)
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shows that as a result of high-quality data management, there is a clear and strong relation-
ship between data and system quality and its effect on organizational success. Xiang, Lee, &
Kim (2013) conducted a study, and the results showed that better data quality positively inf-
luences sales, operating profit, and added value to improve company performance. Noman et
al. (2023) stated that data quality is one of the determining factors for success and affects the
success of information systems.

Business analytics can improve business and decision-making processes to improve busi-
ness performance.

3. Business Intelligence System

The definition of a business intelligence system, is an approach that includes processes and
systems for the transformation of raw data into meaningful and useful information that allows ef-
fective, systematic, and targeted analysis of an organization and its competitive environment. In
general, a business intelligence system is a set of concepts, methods, and processes that not
only improve business decisions but also support organizational strategies that help users re-
cognize and solve problems, detect business risks and opportunities, predict market processes,
forecast competitors’ activities, better understand business needs and manage clients and bet-
ter relationships among suppliers. Using such a system, managers can more quickly respond to
problems and correctly estimate conditions against competitors, which leads to a competitive
advantage for the company.

Measurement of the success of the implementation of the business intelligence system in
this study using measurements used by Daradkeh (2023), which use models that have been
widely used by researchers from EUCS (End-User Computer Satisfaction) and the development
of the DWBS (Data Warehouse Balanced Scorecard) and D&M IS Success Model approaches
with the following dimensions:

1) Dimensions User satisfaction (user satisfaction),
2) Dimensions of Technical functions.

4. Innovation Performance

The definition of innovation performance is the achievement of innovation through organiza-
tional activities according to the desired targets that can be measured by various financial, tech-
nical, and non-financial methods and can be understood as the level of success achieved by the
company in achieving goals related to new products, services and other new solutions in business
processes or management. Innovation performance can be understood as the ability to convert
innovation inputs into outputs and thus the ability to transform innovation capabilities and efforts
into market implementation. Another notion of innovation performance is put forward that innova-
tion performance is seen as the dissemination of innovation capabilities within the enterprise, the
use of ideas or creativity to improve products, processes, and procedures that increase the signi-
ficance, and performance of products and services.

The measurement of innovation performance in this study comes from the innovation frame-
work provided by Eurostat and the Economic Development Organization (EOCD, 2018), namely:
1) Product innovation,

2) Business process innovation.

Hence, the research hypotheses are considered as follows:
Hypothesis 1: The business intelligence affects financial performance;
Hypothesis 2: There is an impact of business intelligence on innovation;
Hypothesis 3: The business intelligence affects brand success;
Hypothesis 4: There is an impact of innovation on brand success;
Hypothesis 5: There is an impact of innovation on financial performance.

5. Research Method

The research method used is a descriptive method and explanatory research. This research
was designed using the Non-Probability method using purposive sampling techniques. The
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study sample was 4 commercial banks and 58 conventional commercial banks in the category
of national private commercial banks, hence, the total sample in this study was 62. This study
aims to test the hypothesis that has been stated above using the Covarian Based-Structural
Modelling (CB-SEM) data analysis method with programming tools that support primary data
analysis in the form of Lisrell 8.5. The analysis unit in this study is banking in Indonesia based
on data in 2021, while the observation unit of the Human Resources Development Unit, Infor-
mation Technology Unit, Customer Care Unit, and Research and Development Unit in conven-
tional commercial banks.

The data collected consists of primary data using documentation study techniques, limi-
ted interviews and questionnaires, and secondary data using data available either from
the Financial Services Authority’s data publications or general data in various prints, re-
port books, or electronics, including the bank’s website. The data collection method uses a
survey method using questionnaire instruments and ordinal data measured using a 5-scale
Likert approach. The test method of the research instrument is carried out by testing the re-
liability and validity.

6. Results

Average Variance Extracted was used to verify the validity of the measurement tool. In order to
determine the reliability of the questionnaire, Cronbach’s alpha coefficient and composite relia-
bility coefficient were used. In Table 1, the results of composite reliability, convergent validity, and
Cronbach’s coefficient are presented in full

Based on the mentioned contents and the results of the software outputs in Table 3, the measu-
rement tool has good validity and reliability.

In the next step, the fit of the model is checked, which shows the relationship between the va-
riables of the research, and by using it, the effect of different factors can be checked. In Table 2
and Table 3 the results of model fitting can be seen

Table 1:
Reliability and convergent validity coefficients
Variables Cronbach's alpha Composite reliability Convergent validity

Technology 0.80 0.90 0.74
HR/staff 0.80 0.89 0.72
Competitors 0.55 0.74 0.55
costumers 0.75 0.88 0.71
Finance 0.88 0.91 0.63
Innovation 0.87 0.90 0.79
Brand Success 0.77 0.86 0.60

Source: Authors’ own research

Table 2:
Model fit (significance value)
Brand Customers Competitors Financial Innovation HR Technology
Brand success 2.25
Business intelligence 0.55 25.01 14.33 2.88 13.21 25.02 41.98
Innovation 5.60 2.91

Source: Authors’ own research

Table 3:
Model fitting results
Factors Chi-square criterion A predictive model
Brand success 0.65 -0.03
Customers 0.79 .52
Competitors 0.67 0.31
Financial performance 0.66 0.22
Innovation 0.75 0.55
human resources 0.77 0.52
Technology 0.89 0.65

Source: Authors’ own research
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Table 4:
The results of path coefficients and significance level of the research model
Hypothesis Path coefficient Significance (T statistic) Result

H1 0.88 2.77 Confirmed
H2 0.85 13.21 Confirmed
H3 0.06 0.55 Rejected
H4 0.49 6.7 Confirmed
H5 0.64 291 Confirmed

Source: Authors’ own research

The implementation of business intelligence systems in conventional commercial banks has
not achieved success in terms of user satisfaction and technical functioning aspects. Maxi-
mum improvement steps and efforts are needed from the leadership of conventional commercial
banks. The effort is in the form of a better understanding of organizational culture and improving
data quality. The implementation of organizational culture is the factor that has the most signifi-
cant influence on the success of implementing business intelligence systems compared to other
factors studied in this study. In Table 4, the results of the path coefficients and significance level
of the research model are presented

Based on the findings, it was found that business intelligence has a direct and positive effect
on financial performance and innovation, while there was no significant effect between business
intelligence and brand success (P=0.07; relation factor=0.55).

Considering that branding and brand success in the market is a complex process and collec-
tive decisions are more effective than advertising and media space, in the sequence of this com-
plex process, the influence of effective variables in more preliminary stages such as psycholo-
gical and theoretical approaches is reduced. From another point of view, it can be said that pro-
bably due to the traditional nature of the marketing system in these banks and prioritizing ap-
proaches such as word-of-mouth advertising, the success of the brand is more influenced by
non-personal factors. Managers need useful and relevant data and facts in order to make time-
ly and correct decisions in various conditions, such as conditions of confidence, conflict, uncer-
tainty (risk), etc., predicting customer behavior and understanding market demand. In this re-
gard, business intelligence can help the organization to achieve its goals through the analysis
and processing of input data. In other words, managers should be able to make correct and im-
mediate decisions in different situations in order to preserve and maintain the reputation of the
organization’s brand, maintain brand value, customer loyalty to the organization’s brand, and
maintain and increase this intangible asset.

7. Conclusion

The purpose of this research was to investigate the effect of business intelligence on financial
performance through innovation and brand success in the field of financial services.

This research is based on the importance of business intelligence as the strategic thinking of
managers, innovation as a dynamic process of quality and service improvement, brand success
as a part of marketing maturity in financial performance as the main aspect of organizational ef-
fectiveness and productivity, to explain and determine the relationship between these Variables in
the banking and payment finance industry.

It can be concluded that the maturity of information technology can be improved at the highest
level by paying attention to IT infrastructure that uses server virtualization technology to reduce
the use of physical servers, lower server maintenance costs and the use of electrical power and IT
network coverage, network infrastructure updates.
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