Striving in Banking Industry in
Indonesia Through Technology
Information Investment
Effectiveness

by Josephine Purba

Submission date: 13-Apr-2023 01:38PM (UTC+0700)
Submission ID: 2063274066

File name: iconetsi-18.docx (53.91K)

Word count: 3664

Character count: 21006



Striving in Banking Industry in Indonesia Through

Technology Information Investment Effectiveness

Rexy Darmawan Farah Margaretha Leon Yosephina Endang Purba
Fakultas Ekonomi dan Bisnis Fakultas Ekonomi dan Bisnis Fakultas Ekonomi dan Bisnis
Univeritas Trisakti Universitas Trisakti Universitas Trisakti
Jakarta Jakarta Jakarta
darmawan.rexy@gmail.com farahmargaretha@trisakti.ac.id yosephina@trisakti.ac.id
ABSTRACT

Digitalization in the banking industry has rapidly sped up, especially during this pandemic era. Customers’ needs and expectations
push banking companies to invest in techn@ even more, forcing banks to select and implement the technology prudently and
effectively. This study aims to analyze the effect of informa technology investment effectiveness in the banking industry in
Indonesia. The data in tlﬂstudy was obtained from 33 banks listed on the Indonesia Stock Exchange (IDX), from 2015-2020. Data
analyzed using Eviews 9. The results of this research show that there is a relationship between information technology investment on
bank performance that is measured by two parameters, the first one is a financial performance using return on asset (ROA) and the
second one is bank efficiency using cost efficiency (CEFF). The effectiveness of information technology investment in this study was
measured by Total Investment Per Employee (TIPE), Employee Expense per total Asset (EEAR), the toumher of Automatic Teller
Machine (ATM), and Investment Computer Software [ICS].Tlmsults are, for TIPE and total of ATM have a positive and significant
relationship on bank performance whereas the EEAR and ICS have a negative and significant relationship to bank performance. This
study provides implications and unique insights about the role of management in managing the information technology investment
effectiveness for bank performance.

Keywords: Information Technology Investment, Bank Performance, Technology Investment Efficiency, TIPE, EEAR

1. Introduction

In this era of digitalization in the banking industry, ignorance of prudent investment in the technology will impact greatly such as
monetary loss, high-cost expenditures, increasingly large levels of competition, difficulties in supporting complex business operation
processes and resource management (Roy & Thangaraj, 2020). The needs of information technology innovation must be adjusted to
the needs Gach business so it can maximize its impact on company performance. Previous research is divided into two opinions
@rdmg the influence of information technology on the performance of banking companies. Some research showed that
Information technology innovations in the banking industry will bring changes that can change the map of competition and prevent
banking companies from bankruptcy (Gunawan & Serlyna, 2018) and will transform efficient business operations, reduce
operational costs and increase ease of acceom business operations (Le & Ngo, 2020), and also can reduce labor costs (Roy &
Thangaraj, 2020). This research states that the effect of information technology on banking can support operational performance
through the development of financial products needed by the market, can develop alternative banking channels in addition to using
conservative methods through branch offices and reduce costs (Takeda, Takeda, Takemura, & Ueda, 2021). The other side of
information technology investment is that it requires large costs and requires large resources in the implementation process and if
not followed by a maximum application for business needs can reduce profitability, which proves the existence of a tech-pro paradox
(Roy & Thangaraj, 2020). This result states that information technology has a negative influence on bank performance, known as the
rmissinn to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than
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theory of profitability paradox or Solow paradoOther research in Lebanese banking studied another variable of influence in
information technology investment, especially in automated teller machines (ATMs), Total Point of Sales (POS), and investment in
banking software on ROA (Le & Ngo, 2020). Another study by Abd. Karim, Anuar, & Mohd. Khan (2020), showed the effect of
information technology investn'm in this study will use variables such as technology investment per employee (TIPE), employee
expense per total asset (EEAR), number of ATMs, and investment in computer software (ICS). Measurement in the bank company
divides into two parts; the first is the bank's financial performance which is measured through ROA and the second part using bank
efficiency in the form of cost efficiency (CEFF) which will be measured using the data envelopment analysis (DEA) method.

2. Literature Review

2.1. Conceptual Framework

There are four independent variables in determining the information technology investment effectness used in this study:
Technology Investment Per Employee (TIPE), Employee Expense per Total Asset (EEAR), number of automated teller machines
(ATMs) and investment m)e computer system (ICS). The first variable, Technology Investment Per Employee (TIPE), study in
Indian banks shows TIPE has a significant value and has a positive effect on company performance (Chhabra Roy, 2021). Thaacond
variable is Employee Expenses to Total Assets (EEAR). Based on research by Chhabra Roy (2021) for Employee Expenses to Total
Assets (EEAR) has a negative effect on the performance of banking companies because the existence of technology investments is
not supported by the training of its employees in their operations which can reduce the efficiency and motivation of workers to
reduce profitability. The third variable is ae number of automated teller machines (ATMs) owned by banking companies, which
according to previous results reports have a positive effect on the company's performance because the existence of ATMs can reduce
operational costs such as maintenance costs for branches, labor costs and other related costs (Le & Ngo, 2020). The last variable is
the amount of investment in computer software (I1CS). The previous research had two different views, firstrelated to the proﬁl:ahili
paradox or Solow paradox theory that argues investment in technology, both software, hardware, and other IT services, had a
negative effect on the performance of banking companies. On the other hand, research by Doluca & Doluca (2012) states that
investment in computer softwagespecially enterprise resource planning (ERP), has a positive influence on company performance.
Based on the studies above, the following is the conceptual framework of this study:

Information Technology
Investment Effectiveness

Technology Investment Per
Emgployee (TIPE) L
™~ H1 Banking Corporate
Emgployee Expense per L Performance
Total Asset (EEAR) [ 2
Profitability (Return on
Asset/ ROA)
Number of ATMs |>—'_' H3
Ha Cost Efficiency
Investment i Computer ’/
System (1CS)

Figure 1 : Conceptual Framework

2.2 Hypothesis Development
The amount of Technology Investment Per Employee (TIPE) in banking companies has a positive influence on the company's
performance and efficiency. This report is supported by research by Indian banks, where TIPE has significant value and positively
affects the company's performance and efficiency because the large investment in technology per employee shows that companies
are committed to utilizing their resources efficiently such as in the application of training to improve company performance and
m:iency (Chhabra Roy, 2021). Meanwhile, research in Kuwait states that Al Ali (2020) total assets per total number of employees
have a significant and Bsitive influence on financial performance (ROA and ROE). Based on the above research can be formulated
hypotheses as follows: Based on the discussion above, a hypothesis is formulated as follows:
H1: There is an effect between Technology Investment per Employee (TIPE) on the performance ofbank companies

3
Based on research by Chhabra Roy (2021) Employee ExpensesETotal Assets (EEAR) has a significant and negative effect on the
performance and efficiency of banking companies because the investment in technology is not supported by the training of its
employees in their operations which can reduce the efficiency and motivation of workers to reduce the performance and efficiency
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of the company. The results of tesearch are also supported by previous research by Roy & Thangaraj (2020) that Employee
Expenses per Total Asset (EEAR) have a significant and negative effect on the company's financial performance. Based on the above
research can be formulated hypotheses as follows:
H2: There is an effect between Employee Expenses per total Asset (EEAR) on the performance of the bank company

7
A large number of automated teller machines (ATMs) owned by banking companies gs a significant and positive effect on
performance and the company because the existence of ATMs can reduce operational costs such as maintenance costs for branches,
labor costs, and a:er related costs (Le & Ngo, 2020). This result is supported by El-Chaarani & Abiad (2018) in Lebanon, that the
number of ATMs has a significant and positive influence on the performance and efficiency of the company because in Lebanon ATMs
needed by consumers compared to having to go to branch offices. Contrary to the results of research from Sathye & Sathye (2017)
which states that the number of ATMs has a significant and negative effect on bank efficiency and also financial performance. This
can happen because the existence of ATMs cannot directly reduce the number of workers. After all, there is still a lot of work done
manually so management must have a precautionary in determining their investment. Based on the above research can be
formulated hypotheses as follow
H3: There is an effect between the number of Automated Teller Machines (ATMs) on the performance of bank companies

4

Solow paradox theory reveals that technology investments in both software, hardware, and other IT services have a.negative
influence on the performance of banking companies. This statement is supported by Doluca & Doluca (2012) using data on banking
companies in the United States as many as 157 banks. Solow paradox is also supported by Kabiru & Farouk (2015) throuﬂhis
research in Nigerian banking companies, that the cost of technology investment [softwm hardware, and other services) has a
significant and negative influence on financial performance that can be measured using return on equity (ROE), return on assets
(ROA) and earnings per share (EPS). However, the same&search by Doluca & Doluca (2012] states that investment in computer
software, especially enterprise resource planning (ERP), has a significant and positive influence on the performance and efficiency
of bank companies if followed by organizational restructuring to adjust the updated business operations. Based on the above
research can be formulated hypotheses as folljiss:
H4: There is an effect between the amount of investment in computer software (ICS) on the performance of bank companies

3. Results and Dis@ssion
Hypothesis testing uses the results of the analysis of the selected model fgf} comparing the degree of probability and the degree of
significance («x=0.001, 0.05 and 0.01). Therefore, the following describes the effect of each independent variable on the dependent
vari
H1: There is a significant positive effect between Total Investment per Employee (TIPE) and the bank's company
performance
The Log TIPE variable has a coefficient value of -0.0014 for ROA and 0.0977 for CEFF, where the probability against ROA and CEFF
respectively is 0.7560 and 0.0190. Based on these results, it shows that Log_TIPE or Total Investment Per Employee has a significant
positive influence on CEFF or Ent efficiency and is not significant on ROA. The H1 hypothesis is accepted because the Total
Investment per Emploﬂe (TIPE) has asignificant and positive influence on the performance of the Bank's company. Total Investment
Per Employee (TIPE) has a significant positive influence on cost efficiency in Indonesian banks because management shows a
willingness to process its human resources. Company management provides support in information technology investment so that
the ability of employees can continue to keep up and in the end will provide opportunities for employees to work efficiently for the
company. These results are in line with several previousaldies by Chhabra Roy (2021) which stated that the amount of Technology
Investment Per Employee (TIPE) in banking companies has a significant positive influence on company performance and efficiency.
5
H2: %ere is a significant negative effect between Employee Expenses per total Asset (EEAR) on the bank’s company
performance
The result for the independent variable EEAR has a coefficient to ROA and CEFF respectively is -0.8145 and 0.8675 while for the
probability values it is 0.0001 and 0.646@ased on these results EEAR has no significant influence on bank efficiency or cost
efﬁcie@[CEFF]. On the other hand, EEAR has a significant negative influence on ﬁﬂ]eial performance, namely ROA. In conclusion,
EEAR has a significant negative influence on the performance of bank companies. The results of this study show that the value of
EEAR has a significant negative influence on financial performance because it is widely found in an organization or company that is
carrying out digital transformation factors that often hinder. After all, employees were previously unfamiliar with the use of
technology and thisisa @llenge for management to implement organizational change management to maximize the technological
transformation applied. The results of the study for the influence of EEAR on company performance that was signiﬁc&ly negative
were also stated by previous research by Chhabra Roy (2021) and Roy & Thangaraj (2020) where Employee Expenses to total Assets
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(EEAR]) has a significant negative influence on the performance and efficiency of banking companies because of the presence of
technology investment but is not supported by the training of its employees in its operations which can reduce efficiency and
motivation of workers thereby reducing the company's performance and efficiency.
H3: There is a significant positive effect between the number of Automated Teller Machines (ATMs) on the bank's company
performance
Another variable in this study is the number of ATMs that have coefficients ast ROA and CEFF respectively 0.0207 and 0.2429
and the probability value is 0.0572 against ROA and 0.0134 against CEFF. This means that the ATM variable has a significant pnsiti\n
influence both on financial performance (ROA) and bank efficiency (CEFF) so that the H3 hypothesis is accepted or ATMs have a
significant positive influence on the Bank's performance. The number of ATMs for bank companies in Indonesia has an important
role because most people need ATM machines to support banking or non-banking activities such as withdrawing cash, depositing
cash, paying credit instalment bills, paying household needs bills (electricity, telephone, regional drinking water companies (PDAMs)
and others). The large need of the Indonesian people for ATM machines has become a preference for the public in choosing a bank
that has an ATM network that is easily accessible and will increase transactions to improve the company’s financial performance. In
addition, ATMs can also reduce the need for operational costs in terms of human resources, so that the bank comﬂw's human
resources can be more focused on the company's start-up activities a:l will result in bank efficiency on the cost side. The results of
this study are supported by several studies that state the same thing that the number of ATMs has a significant positive influence on
bank performance. One of them is research from Le & Ngo (2020) and El-Chaarani & Abiad (2l3ﬂ] which resulted in the conclusion
that a large number of automated teller machines (ATMs) owned by banking companies has a significant positive effect on
performance and companies.
H4: There is a significant negative effect between the amount of investment in computer software (ICS) on the performance
of bank companies
The results of this study for the fonh independent variable, the ICS, have coefficient values against ROA and CEFF of-0.0007 a-
0.1833 respectively. Meanwhile, the probability value of ICS against ROA is 0.9255 which means it is insignimat while the
probability value of ICS against CEFF is 0.0038 which means itis significant at alpha 0.01. These results show that ICS has a significant
negative influence on bank efficiency (CEFF). The results of this study show a validity of the Solow paradox theory which reveals
thatinvestment in technology, both software, hardware and other IT services, has a negative influence on the performance of banking
companies. Investment in information technology on company performance does not have an instant impact because it requires
changes thatinvolve changes in the operational level that must be supported by human resources. In the second analysis, information
technology investment must also be carried out with careful planning and mustbe made ina print or road map following future
business targets, so that every investment spent can have a maximum impact on the company. The results of this study are supported
by Doluca & Doluca (2012) and Kabiru & Farouk (2015) which support the Solow paradox theory, that the cost of technology
investment (software, hardware and other services) has a significant negative influence on financial performance.
4. Conclusion
The conclusions that can be drawn from the results of this study are as follo
1. Total Technology Investment per Employee (TIPE) is not significant to financial performance, measured by Return On Assets
(ROA), but TIPE has a significant positive ireence on the performance of bank companies as measured by cost efficiency (CEFF).
2.Employee Expenses per Total Asset (EEAR) has a significant negative influence on the performance of bank companies as measured
aough variables of financial performance, return on assets (ROA), while EEAR is not significant to cost efficiency (CEFF).
3. The number of ATMs owned by banks has a significant positive influence on the performance of bank companies both measured
through financial performance, ROA and also measured through bank efficiency, CEFF.
4. Investment Computer Software (ICS) which is a combination of total information technology investment is not significant to the
company's financial performance, ROA, while ICS has a significant negative influence on the performance of bank companies as
measured through the bank efficiency approach, namely CEFF.

5. Implicatigys
For Banking Companies

results of this study explain how the effectiveness of information technology investment had impact on company performance
asured by Return on Asset (ROA) and bank efficiency as measured through cost efficiency. The management ofbanking compaies
should pay attention to the ratio of Total Information Technology Investment to the number of employees, which in this study has a
significant and positive influence on the performance of bank companies. This means that the amount of information technology
must be balanced with the optimal number of employees.
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Alarge number of ATMs in Indonesia is still favoured by customers because it is proven in this study to be able to improve company
performance both from ROA and CEFF performance.

As for the Total Investment in information technology itself, management must be careful in setting the budget because in this study
it produces a significant negative influence on company performance where managers must also balance other strategies such as
organizational restructuring.

For Investors

For investors who want to buy shares for bank companies listed on the Indonesia Stock Exchange (IDX) can study the company's
annual report related to whether the company already has a budget for information technology investment and then can also see the
development of information technology that has been implemented and can be utilized by consumers. Based on the results of this
study, investors must carefully have several pammete@o measure information technology investment carried out by bank
companies such as mmmher of ATMs and also the total investment in information technology on the number of employees (TIPE)
proven to be able to have a significant positive influence on the company'srformance. On the other hand, the value of the
investment in computer software and employee expenses per total asset (EEAR) has a significant negative impact on the performance
of bank companies. Investors must conduct an in-depth analysis of information related to information technology investment
information for bank companies that will be invested in capital.

For Regulators

In this study, regulators or the government can use it as a consideration in making and clarifying regulations for banking companies
in the application of information technology. It is hoped that regulations made with strict monitoring can encourage companies to
apply information technology in the banking industry to improve their company's performance. The government can also implement
regulations through relevant agencies or institutions to clarify the provisions of the application of information technology, especially
now that digital banks in Indonesia are very developed so that healthy and fair regulations are obtained for all parties involved.

6. Limitations and Suggestions

Independent variables for the effectiveness of information tecnology investment consist of 4 variables; Total Investment Per
Employee (TIPE), Employee Expenses per total asset (EEAR), number of ATMm-nd Investment Computer Software (ICS). The
dependent variables for bank company performance in the study are divided into; the company's financial performance as measured
through return on assets (ROA) and bank efficiency as measured through cost efficiency (CEFF). Suggestion for later research in the
same field is to provide company size variables (Abd. Karim et al.,, 2020). Another study by Gunawan & Serlyna (2018) used the
dependent variable earnings per share (EPS) in looking at its effect on information technology investment and using mobile banking
and internet banking to become variable parameters for information technology investment (El-Chaarani & Abiad 2018).

REFERENCES

[1]. Roy, M. C, & Thangaraj, V. (2020). Investment in Technology: Does It Proliferate the Profitability and Performance of the Indian Banks? 36, 19-44.
https: //doLorg/10.1108/s0196-382120200000036002

[2]. Gunawan, H, & Serlyna, S (2018). Impact of Information Technology Investment To Financial Performance on Banking Sector. fournal of Applied Managerial
Accounting, 2(1), 41-46. https://doi.org/ 1030871 /jamaxv2i1.700

[3]. Takeda, F., Takeda, K, Takemura, T., & Ueda, R. (2021). The impact of information technology investment announcements on the market value of the Japane se regional
banks. Finance Research Letters, 41, 101811, https: / /doiorg/10.1016/}.frl. 2020101811

[4]. Le, T. D, & MNgo, T. (2020). The determinants of bank profitability: A cross-country analysis. Cemtral Bank Review, 20(2), 65-73.
https: / fdoiorg/10.1016/j.cbrev.2020.04.001

[5]. Abd. Karim, M. Z, Anuar, A. R., & Mohd. Khan, 5. ]. (2020). Information Technology and Cost Efficiency in Malaysian Banking Industry. Malaysian Management fournal,
(January), 46-58. https:/ /doi.org /10.32890,/mm}.7.2.2003.8612

[6]. Chhabra Roy, N. (2021). Banks and their technology investment decision are aligned or not - an experience of Indian banks. fournal of Facilities Management, 19(1),
1-20. https:/ /doi.org /10.1108/]FM-04-2020-0020

[7]. Doluca, H., & Doluca, H. (2012). Bank Performance and the Solow Paradox. SSRN Electronic Journal, 23529(2), 1-45. https://doi.org/10.2139/ssrn. 2334878

[8]. AlAL, M. S, (2020). Staff Efficiency Effects on Financial Performance: A Case Study on Kuwaiti Banks. International Journal of Business and Applied Social Science,
(August]), 59-63. https://doi.org /1033642 /jjbass v6nBp8

[9]. El-Chaarani, H., & Abiad, Z. (2018). The Impact of Technological Innovation on Bank Performance. Journal of Internet Banking and Commerce, 23(3). Retrieved from
https: / fwww.icommercecentral.com/peer-reviewed /the-impact-of-technological-innovatio n-on-bank-performance. pdf

[10]. Sathye, 5., & Sathye, M. (2017). Do ATMs Increase Technical Efficiency of Banks ina Developing Country? Evidence from Indian Banks. Australian Accounting Review,
27(1), 101-111. https: //doiorg/10.1111 fauar.12110

[11].Kabiru, B, & Farouk, U.{2015). Impact of Investment in Information Technology on Financial Performance of Nigerian Banks: [s There a Productivity Paradox? fournal
of Internet Banking and Commerce, 20{1), 1-23. Retrieved from http:/ /www.arraydev.com /commerce fjibc,/




ICONETSI 2022, September 21-22, Tangerang, Banten, Indonesia R. Darmawan et.al




Striving in Banking Industry in Indonesia Through Technology
Information Investment Effectiveness

ORIGINALITY REPORT

24, 21, 144 5.

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.researchgate.net 4%

Internet Source

Sesarius Egi Budiman, Aditya Tirta Pratama. 30/
"Analytic Hierarchy Process (AHP) Method for °
Choosing The Best Secondhand Injection

Machine for PT PLA", Proceedings of the

International Conference on Engineering and
Information Technology for Sustainable

Industry, 2022

o

Publication
www.binghamuni.edu.ng 3
Internet Source %
jurnal.stie-aas.ac.id 2
Internet Source %

eprints.perbanas.ac.id 1
Internet Source %

c

emrbi.org 1
Internet Source %




Yuga Raj Bhattarai. "Effect of Credit Risk on
the Performance of Nepalese Commercial
Banks", NRB Economic Review, 2016

Publication

T

Tu DQ. Le, Thanh Ngo. "The determinants of
bank profitability: A cross-country analysis",
Central Bank Review, 2020

Publication

T

e-jurnal.lppmunsera.org

Internet Source

T

—
()

media.neliti.com

Internet Source

T

—_—
—

prosiding.umy.ac.id

Internet Source

T

—
N

Saliha Theiri, Slim Hadoussa. "Digitization
effects on banks’ financial performance: the
case of an African country", Competitiveness
Review: An International Business Journal,
2023

Publication

T

—
W

ojs.pnb.ac.id

Internet Source

T

B

Fenny Marietza. "CORPORATE SOCIAL
RESPONSIBILITY DISCLOSURE, GREEN
INNOVATION AND CORPORATE
PROFITABILITY", Jurnal Akuntansi, 2023

Publication

<1%



WWW.icommercecentral.com

15 Internet Source <1 %
Submitted to Universitas Diponegoro
Student Paper p g <1 %
17 Ebrahim Mohammed Al - Matari. " The <'] y
determinants of bank profitability of : The role ’
of bank liquidity as moderating variable—
Further analysis ", International Journal of
Finance & Economics, 2021
Publication
koreascience.kr
Internet Source <1 %
dspace.uii.ac.id
InterFr?et Source <1 %
journals.kln.ac.lk
JInternet Source <1 %
Muhammad Dong, Mahfudnurnajamuddin <1 o

Mahfudnurnajamuddin, Baharuddin
Semmaila, Baharuddin Latief. "Contributions
Of Human Resources Development,
Leadership Style, Organizational
Commitment, And Work Motivation On Good
Governance And Police Officer Performance
(Study Of Police Officer In South Sulawesi
Regional Police)", European Journal of
Business and Management Research, 2019

Publication



e E-0c 10 <7
|\r/w\:(\e/r\:]\;\t/:gjoc:rt:ernaIs.univ-danubius.ro <1 o
ﬁtr(;trri]ce:tlseo.jcceiencepublishinggroup.com <1 o
B sl mX <Tw
I2teeE]ce)tsSLtucr)cgy.stiesia.ac.id <1 o
I\:}:(\efr\:]\é\t/.Si:!cczurnaI.trisakti.ac.id <1 o
Tyeeov <19
dvvilibiae <Tw
oure] unojeye-acid <7
I\ﬁ\:(\e/r\rlw\é\t/.Sirurocgtiersin.org <1 o
o <7«
I\:::(\exr\:]\é\t/.S[Lcrclczi.nIm.nih.gov <1 o




N.A. Rosita, Imam Ghozali, Puji Harto, Heri 1
34 , . _ < | %

Susanto, Fatlina Zainuddin. "Intellectual

capital and financial performance of state-

owned banking: evidence from Indonesia",

International Journal of Learning and

Intellectual Capital, 2020

Publication

Poonam Rautela, Madhulika P. Sarkar, Rekha <1 o
Goel. "Factors Affecting the Outsourcing
Activities in Public and Private Sector Banks in
India", FIIB Business Review, 2021

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



Striving in Banking Industry in Indonesia Through Technology
Information Investment Effectiveness

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ ’I OOO Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6




