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Abstract

Smart companies should have technological advantages to improve their performance. The research used is a case
study of courier and cargo business in collaboration with a rail transportation company. The existing data is
processed by applying a Balanced Scorecard and Business Intelligence which aims to support decisions and get
great benefits for the company. Data is retrieved for 3 months in the data warehouse. Data operations and
processing are carried out to determine which perspectives have a great influence and will help stakeholders in the
company get accurate results from patterns. The use of decision tree ¢ 4.5 is used to support the analysis and result
in an accuracy of more than 70%. The Kimball Method is used to assist in performance monitoring of data
warehouses, customer and financial analysis as well as learning before decision making is made.

Key words: Courier and Cargo, Balance Scorecard, Business Intelligence, Data Mining, Data Warehouse,

Decision Tree

I. INTRODUCTION

Logistics performance measurement is adjusted
to the percentage of occupancy. Occupancy is
determined as the proportion of vehicles covered by
vehicles with consideration of composition and traffic
speed [1]. The research uses a case study in a logistics
company based on rail transportation. With railroad
logistics transportation becomes faster than land
transportation because it has its own lane. The train
used is a lease from a state-owned company. The
rental value used remains in accordance with the
contract. Therefore, occupancy must be increased by
each train by 70% allocated to increase profits. The
company also has branches in each region, so the train
modes used are also different. As companies realize
the benefits of improvised logistics, attention is
increasing on seeking more process integration [2].
In supporting policies in an organization, information
is needed for performance measurement. Thenformed
the performance measurement system [3]. One form
of performance measurement system is the Balanced
Scorecard (BSC) [4]. Nobody likes other renewals
agreed on oversight, BSC provides opportunities for
member motivation to achieve goals that support
long-term vision [5]. The BSC can also foster
communication between several divisional units in
the organization, to enhance strategic development,
implementation, and performance of actions [6]. BSC
is well designed because it consists of goals and
actions that are interrelated, consistent and mutually
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reinforcing [7]. BSC has been widely used as a
strategy and supports performance in the private
sector in the world [8]. In logistics companies also
have applications that are used to record operational
activities. But the data has not been used to analyze
data. Business Intelligence (Bl) is also an integrated
architecture and operational data collection for
decision acquisition applications and databases that
provide business protection access to business data
[9]. In addition, data analysis must be a primary and
vital requirement in enhancing the competitiveness of
businesses or corporate organizations [10].

Data Warehouse is one of the dominant
components of BI, which has been widely adopted as
a result of a system database developed to retrieve
results [11]. A data warehouse is a subject-oriented
database that is relevant at certain times that is
collected and integrated and has the aim of supporting
decision making [12]. BI influences the sharing of
knowledge in organizations through the provision of
data, knowledge, and information [13]. Bl is a
concept that encompasses the techniques and
methods used to support high-level tools to serve
analytical purposes to support decision makers [14].
The BI system is an opportunity for companies to
quickly and effectively use the information it gets and
turn it into a useful knowledge that allows them to
fulfill their business objectives. The business
objectives of each company are different, even if the
company is engaged in the same field. Being the
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focus and similarity in any company is that the Bl
system should improve organizational knowledge
management in a strategic, tactical and operational
sense. At the strategic level they allow for more
precise targeting, quick and no follow-up. They make
it possible to create a variety of comparative
comparisons, such as historical results, profitability,
distribution  efficiency, up to development
simulations, and future estimated results based on
certain assumptions.At the level of the BI tactical
system can provide a basis for assisting decision-
making in marketing, sales, finance, capital
management. Bl enables to optimize the future
actions that have been obtained in previous processes
and modify the organizational aspects, finance and
technology functions of the company, so that they
meet the strategic objectives. At the operational level,
BI analysis is conducted by responding to inquiries
relating to the operations department, state finances,
sales, cooperation of countries with suppliers,
customers, clients, and other more cooperative [15].
Organizations that succeed in changing
performance management such as BSC and strategy
mapping, then choose a framework that suits strategic
objectives, and use Bl solutions to collect data needed
to optimize performance [16]. A well-designed Bl
system makes all information produced in all
organizations and markets available with reliable and
quality [17]. To survive, companies and other
organizations need a competitive advantage to get
better information so knowledge management is
needed. Collection of information about organizing,
Bl related to the submission and analysis of
information within and outside the organization, and
management of knowledge about the mastery of
information and competencies in the organization
[18]. To get a specific KPI (Key Performance
Indicator) data mining techniques are used. The data
mining classification algorithm uses a Decision Tree
that can classify aspects that are approved for KPI.
From this background, the formulation of the
problem will be discussed here regarding how to
design BI in the Courier division with the Balance
Scorecard Model, how Bl can help monitor the

performance measurement of the application
database, how the Balance Scorecard model is
dynamically visualized for performance

measurement, and how Decision Tree can be used as
pattern analysis to achieve company goals, namely
occupancy of more than 70%.

I1. THEORITICAL BASIS

A. Balanced Scorecard (BSC)

BSC was created in 1990 by Kaplan and Norton,
and was one of the management tools and
technologies that were not popular at the time, but
became popular today [19]. BSC has four mutually
inclusive perspectives namely learning & growth,
internal business, finance and customer. Each
perspective addresses unique but inherently related
problems. Customer preparation addresses issues
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about how organizations respond and satisfy
customer needs. Internal business discusses the
processes that must be mastered by the organization.
The learning and growth perspective addresses the
problem of how organizations improve and create
value continuously. The financial perspective
addresses the issue of how organizations view their
finances [6]. The application of the BSC in the
strategic management process is targeted at clarifying
the vision and strategy, communicating and linking
goals and actions, planning strategic initiatives, and
improving feedback and learning [20]. Indicators are
ranked according to their importance for the
particular organization for which the measure is
calculated [25].

B. Business Intelligence (BI)

Bl is a processing process consisting of extracting,
transforming, analyzing and processing data to
support the decision-making process [21]. Bi is also
used to support companies in achieving various
success criteria such as assisting in decision making,
shortening the product development cycle,
accelerating operations, creating a better and more
focused market, maximizing the value of available
products, improving supplier and customer
relationships and anticipating new opportunities [9].

The BI process uses five processing steps, starting
from data sourcing, then data analysis, followed by
situation awareness, risk assessment, and finally
decision support will be obtained. A data source is
extracting data from various data sources that have
been selected from various business units that have
been targeted. Data analysis is the stage of data being
converted into information or knowledge through
various analysis techniques such as visualization and
data mining. Situation awareness provides a deeper
understanding of current situational decisions based
on the results of data analysis. Risk assessment is an
awareness of various situations that can help
managers and stakeholders to predict the future,
identify threats and exploit opportunities, and how to
respond according to needs. The decision support
stage is Bl's main goal that can help managers make
informed decisions based on current business data
[21].

C. Data Mining

Data Mining is a technology used to predict from a
data obtained or perform analytics on the domain
[22]. Data Mining is usually used to find and sort
between useful and unexpected knowledge. From the
analysis of data generated in various types / models
of systems and processes, continued through the
disclosure of behavioral patterns that serve for
strategic decision making [23].

I1l. RESEARCH METHODS
This section is a chronology of the approach
using the BSC framework. Research that uses case
studies in logistics companies that transport mainly



uses trains. Based on the results of the discussion,
literature study, we get Figure 1 as the framework
used in research :

Balanced Scorecard
Key Performance Indicators

Help Decision Maker

Figure 1: Research framework

Problem indicator is monitoring of performance
measurement. The proposed method is to make
performance measurements using the Balanced
Scorecard (BSC). In the BSC there are KPIs that must
be monitored. For monitoring is to use Business
Intelligence (BI). Bl can make it easier for users to
make decisions from the graphics and dashboards that
are displayed. But to get a pattern of how occupancy
can reach targets greater than 70%, the data mining
technique uses the decision tree C4.5 algorithm. With
the presence of decision tree C4.5, we will find out
how occupancy patterns above 70% are formed to
help decision makers. In research conducted by
Elacio et al, machine learning using C 4.5 algorithm
strongly supports human resource management in
identifying and archiving employees. The
calculations use Herzberg theory motivation which
combines an applied and experimental evaluative
approach  with  employee satisfaction and
dissatisfaction indicators. The result of decision tree
is less time-consuming and has fast classification
speed, which can avoid decision error and deviation
of all kinds [24].

Based on the interview results from the Vice
Precident courier division at the case study site, the
BSC parameters used consisted of total transportation
costs, profit loss, total tonnage, total revenue, tonnage
capacity, active outlets, number of active users, and
total transaction errors. BSC grouping as in Table 1.

Table 1: Business Scorecard Grouping

Aspect Measurement Target
Financial Total shipping Greater than the
mode cost specified target
Profit & Loss Increased from
the previous day
Customer  Total tonnage Greater  than
previous
tonnage
Total income Greater than
previous
income
Internal Mode tonnage Total load of
Business capacity goods reaches
the  maximum
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capacity

The active total
outlets must
match the total
outlets available
The number
users must same
the total number
registered
Min 0
transaction

Total outlet

active

Learning Number of users
and

Growth

Total void void

In addition there is a grade for each perceptive
achieved. This is to get the final value for BSC. The
following Table 2 displays the balance scorecard
grade used.

Table 2: Grade Balanced Scorecard
Measurement Target Grade Score
Total Greater than A 3
shipping the specified
mode cost target
Same
target
Smaller than C 1
the specified
target
Increased
from the
previous day
Same withthe B 2
previous day
Less from the C 1
previous day
Greater than
previous
tonnage
Same with the B 2
previous day
Less from the C 1
previous day
Greater than
previous
income
Same withthe B 2
previous day
Less from the C 1
previous day
Total load of
goods reaches
the maximum
capacity
Total load of B 2
goods same
the maximum
capacity
Total load of C 1
goods less the
maximum
capacity
outlet The addition A 3

with B 2

Profit & Loss

Total tonnage

Total income

Mode tonnage
capacity

Total




active of outlets
The active B 2
total outlets
match the
total outlets
available
The active C 1
total outlet

less than the
total outlets
available
Number of The addition A 3
users of users
The active B 2
total users
match the
total users
available
The active C 1
total users less
than total
users
available
Min 0 void A 3
transaction
Void B 2
transaction
less than 20
Void C 1
transaction
more than 20

Total void

From the BSC grouping, data collection is then
performed. From interviews with IT, data based on
BSC parameters can come from various sources, such
as human resources development application
databases, freight forwarding application databases.
Therefore a data warehouse is created. To design a
data warehouse, several stages of design are needed,
namely  process selection, grain  selection,
identification and dimension adjustment, fact
selection, pre-calculation storage in the fact table,
adding an explanation to the dimension table,
selecting database duration, determining methods for
changing dimensions, and determining priority and
query mode [12]. To do the data warehouse design,
the selection process that is done is the calculation of
user data that performs daily transactions, the
calculation of branch data that performs transactions,
and recording the daily transactions of railways.
Grain selection is based on measured measurement
data. ldentification and adjustment of dimensions,
namely dimensions, day, month, date, train, and daily
transactions per train. The table fact are selected using
the calculation of the weights from the BSC. There is
pre-calculation stored in the fact table such as Table
3 guides.

Table 3: Guides Calculation Fact Table

Customer 2 3 25 125 75
Internal 2 3 25 125 75
Business

Learning 2 3 24 12 72
and

Growth

The duration used in processing the database
uses 2022 in March to Mei. The next step is to
determine the response if there is a change of each
record in the dimension table. The final stage of
Kimball's nine-step method is deciding the physical
design, which is mapping logical designs into a data
warehouse and converting the entities to be
visualized. In disiding the physical design using the
star schema shown in Figure 2.

dim_tram

Fig‘u're 2: Data Warehouse Schema

The software used to do DW is Pentaho Data
Integration version 9. To create a Business
Intelligence display using Power Bl software.
Meanwhile, to do the data mining process, using
Rapid Miner. The algorithm used uses the C4.5
decision tree.

IV.RESULT AND DISCUSSION

In this section consists of the design
implementation of each process consisting of system
design and evaluation phase.
A.  System Design

The first part of the system design is Extract,
Transform, Load (ETL) which is required to move
operational data to the data warehouse. The following
Figure 3 is the result of the ETL implementation.

s orfios oo flor (]

START transform_date transform frain  transfom transaction frain  transform fact bsc Success

Figure 3: Extract, Transform, Load Design

In Figure 3 the start process is used to load data into
the dimension table and fact table. Each data entered
follows the contents of the data warehouse scheme in
Figure 2.

After the start, it continues to the transform date
stage, which contains data that is loaded for date
purposes in the date (dim_date), dim_month, and
dim_day dimension tables. Each section has variables
that must be filled in by paying attention to the data
name, data type, date format, data length and others.

Aspect Total Score Weight  Weight
Indicator Indicator Indicator

Weight-eq'he next process is the transform train. Contains data

Financial 2 3 26 13

Score Ma%ﬁded for the purposes of the mode of delivery of




goods. The ETL process for train dimensions is to use
table input, select value and dimension update data
warehouse. Each table still contains variables that
must be filled in, such as product name, description
to capacity.

Next is the transform transaction train stage, which
contains data for the needs of railway and calendar
revenue transaction data. Inside the table consists of
adimension field, stream field and type of dimension.
The data that need to be filled in are dates, train code,
profit to income. Continue to the transform fact
transaction stage. Data contained for the purposes of
transaction facts from the proposed Balanced
Scorecard (BSC) method. At this stage it contains a
fairly long stage which can be seen in Figure 4.

input fact bsc  calc_perspective formula_calc_total value_data

percentage total

output fact_bsc

Figure 4: ETL fact transaction

Data entered into the table such as transaction
code, weight profit-loss, weight capacity train, weight
income, weight cost to weight void. Each table
content has a threshold value which is categorized
with values 1-4 which means the higher the category
the better. So at this stage it is also necessary to make
a perspective calculation formula. The perspective
calculation function is used to calculate the
perspective weight with its parameters. Perspective
parameters can be seen in Figure 5.

* Formula = Eﬁ
Steprame g perspectie

Fields:

: New field Fomuia Value type Length  Precision

1 tofel perspective,financia ({([weight cost] + [weight_orofit loss]) ¥ 13 /78) 10 Number 1

1 tofel_perspective,_customer {{([weight income rp] + [weight incor 3100 Number

Number
Number

3 total perspective intemal_business ight capaciy] + (weight outlet]

4 toial perspective leaming ({{Tweight_void] + [weight usee]) ¥12)/72)*100

q

oK Cancel

Figure 5: ETL Calculation Perspective

()telp

The perspective values must be added up and
rounding is required so that there are no commas.
Before getting the output value, the value data stage
must be completed. The data entered is a combination
of all previously entered data such as transaction
code, income weight, profit to capacity, and the total
value from the calculation perspective in Figure 5.
Next is a picture of the grand total BSC which can be
seen in Figure 6.
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i Fomia

Stepmame  fommul e ol

fields

£ Newfeld
1 total perspective

Formula
({Total_perspectie financial] « [rotal pesspective._customer] + [total perspective intemal business] + [toral_perspective Jeaming]400) 100

Oiep 13

Cancel

Figure 6: Formula Final Score BSC

The output above will be taken to the data
warehouse to collect all incoming data including the
results of the analysis prior to implementation in
business intelligence.

The next stage displays the results of the business
intelligence design using Power Bl and the entered
and processed database. As expected, the expected
data value is not less than 70%. The following is
Figure 7 and Figure 8 which show the dashboard of
the results of the business intelligence design.

Ferformance Measurement

g Pricelbg Docupency D3y Wonth fear

[ LT

1

Train Qooupancy | Date

Lok

Figure 7: Header Dashboard Power Bl result

Figure 7 above shows the total profit & loss,
occupation, and the average price / kg obtained,
displayed in the header section as the main part of the
dashboard.

Incame tkg) Users " on

Figure 8: Power Bl Dashboard

Figure 8 above shows the appearance of financial,
internal business, customer to learning & growth. A
detailed explanation will enter the evaluation phase.

B. Evaluation Phase

At this stage, explained more concretely the results
carry out of the system design. In this section, the BI
power dashboard display functions for decision
makers who can find out the value of profit, the
occupancy target is achieved or not, and the average
selling price made. If the results of the target
occupation indicator are green, it means that it is safe,
and the company's goals have been achieved, but if
the results of the indicator are red, the decision
makers must see whether other parameters have also



decreased such as financial, customer, learning
growth, and also internal business so that an
evaluation of the related parameters is carried out
quickly. The following is a Figure 9 to find a financial
perspective.

Profit Loss

ar05. 12AM  Mar08 12aM
Date

Figure 9: Financial Perspective Result

The parameters displayed are financial aspects to
measure organizational finance such as total cost of
transportation and profit / loss. The target to be
achieved is the total cost of transportation Greater
than the specified target. In profit / loss the target
must be greater than the previous day. Therefore this
dashboard was made in order to get information about
the financial perspective. The blue line is the target to
be achieved. The target line indicates that the KPI for
the financial aspect was achieved because the bar was
above the target.

Income Rp

Income (kg)

Train @ KA OMNS UTARA @dtr_target income.r Train @A ONS UTARA @dir_target income_|

Figure 10: Customer Perspective Result

In Figure 10 customer aspect to measure the
performance of customers in a logistics company.
The measurements used are total tonnage and total
revenue. Total tonnage of shipments must not be less
than the previous day, as well as total revenue. The
blue line is the target to be achieved. The target line
indicates that the KPI for the customer aspect was
achieved because the bar was above the target.

Capacity Train

Train @ KA ONS UTARA @Average of dir_target_capac..

Figure 11: Internal Business Perspective Result

Figure 11 is an internal business aspect that is used
to measure the internal business of an organization.
The measurements used are capacity train and total
outlets. The measured capacity train is not allowed to
go down from before. The total outlets measured are
not less than the number of registered - active outlets.

175

Void Transaction

Users

Train @4 ONS UTARA @dir_targst user

Figure 12: Learning and Growth Perspective Result

Figure 12 is an aspect of learning & growth that is
used to measure learning and growth of a logistics
company. The measurement is the total transaction
void which has min 0 errors. The next measurement
for Learning & Growth is that the total active users
per day must be in accordance with the number of
users registered in the HRIS (Human Resources
Information System) application.

The results in Figure 7 and the overall process of
financial perspective, customer, internal business,
learning and growth perspective, the occupancy target
that must be achieved is not less than 70%. From the
results obtained, it can be concluded that the
occupancy value obtained reaches over 70%. While
the value of the BSC is 72.33 and includes a healthy
performance.. So that the target can be met, the
leaders have to train application users to be more
careful in using the program, or investigate the
developer section. If the total number of application
users per year does not reach the KPI target, which is
increasing by 2, and also the occupancy target
decreases, the leadership must add more users so that
their occupancy can increase.

Data mining is needed to increase confidence in
making decisions. The data mining process uses
Rapid Miner. The steps taken are in Figure 13.

Decision Tree Apply Mode! Performance

Iab % per, tes
per exa s

1 mod

* med

Figure 13: Decision Tree Process Design

The process of data mining aims to make a
classification of occupancy numbers to achieve
business objectives. Processing starts with retrieving
data derived from the database table fact_transaction
and avg_occupation parameters for the operator
attribute numerical to binominal with a value of min
0 max 70 and K-fold value = 10. If the 0-70
avg_occupation is worth false, the above is true. Next
Figure 14 decision tree results.



weight_cost

weight_void

weight_income_kg

weight_outlet flse

false weight_profit_loss

weight_income_rp

weight_outlet false

true false

Figure 14: Result Decision Tre;ModeI C4.5

If we look at Figure 14, KPI weight cost
dominates. This means that the cost must have grade
A, that is, the capital cost must be greater than the
target. Costs incurred affect occupancy to reach a
value of 70%.

After knowing the overall score, the final stage is
to conduct a questionnaire on all elements of the XYZ
company. In Table 4 below there are several
categories namely totally disagree (TD) 1 point,
disagree (D) 2 points, neutral (N) 3 points, agreement
(A) 4 points and strongly agreement (SA) 5 points.
SA indicates that the implementation went as desired
and TD indicates there is an incompatible outcome.

Table 4: Questionnaires

Question Answer

Weight

TD D N A

How do users respond to 6 4 44
Bl's implementation of
performance measurements

in the Courier division?

How do users respond to Bl 3 7 47
deployments using

dashboard in performance

measurement of the

expedition Courier division?

Can the BSC model be used 5 5
in the performance

measurement of Courier-

Expeditions?

45

Can BI be used to make it 2 8
easier to share knowledge

about the performance of

Courier-Expeditions?

48

Is BI with the dashboard 4 6
technology of BSC models

can be used to innovate the

organization?

46

The value of this questionnaire is to find out that
the results of high accuracy are proportional to the
satisfaction resulting from the implementation of
BSC and BI for business purposes. There are 10
correspondents with partitions, namely VP Courier,
Operations Manager and operation staff. Most of the
answers to this questionnaire agree and strongly
agree. From the questionnaire, it can be concluded
that the user strongly agrees to use the dashboard in
measuring the performance of the courier division. In
addition, Bl also makes it easier to share knowledge.

Based on the available literature, BSC is a tool
used for performance measurement, and Bl is used as
a tool for monitoring. The purpose of Bl is to assist
decision-making sourced from data warehouses. Bl

176

can be used as a performance measurement based on
date, month and mode of transportation. The use of
data mining can make it easier to use to get the best
pattern for achieving business goals. In addition, the
existence of a data warehouse facilitates the user in
making reports. The results of performance
measurements and occupancy values are displayed in
a dynamic form using BI. The results obtained with
the existence of BI, is a knowledge organization that
can help decision makers to develop logistics
companies. And with this generated value, the
company is definitely supporting the decision of the
report results. And find it easier to operate until the
reporting process of each business action is executed.

V.CONCLUSION

The results of this study show that BSC and BI
have much significance in the world of business
logistics because it effectively holds the right
information, effective business data, and valuable
knowledge. This can have an influence on better
business decision-making. The Bl system can help
executives better understand the implications of
various organizational processes and enhance their
abilities and make it possible to plan strategically for
a successful future. Suggestions for further research
are to decide trends in sales in the logistics and
distribution areas. And the addition of models of
some algorithms and case studies that have larger and
varied data.

REFERENCES
G. Dhivya and V. T. Arasan, “Measurement of
Occupancy of Heterogeneous Traffic Using
Simulation Technique”, IFAC Proc., vol. 42,
no. 15, pp. 19-24, 2009.
D. J. Bowersox and P. . Daugherty, “Logistics
Leardership - Logistics Organizations of the
Future”, Logist. Inf. Manag., vol. 5, no. 1,
1992,
V. Vallurupalli and 1. Bose, “Business
intelligence for performance measurement:
A case based analysis”, Decis. Support Syst.,
vol. 111, pp. 72-85, 2018.
S. Sorooshian, N. F. Aziz, A. Ahmad, S. N.
Jubidin, and N. M. Mustapha, “Review on
Performance  Measurement  Systems”,
Mediteranian J. Soc. Sci., vol. 7, no. 1, 2016.
M. D. Rosellie, G. Catherine, and S. Norman,
“Strategy Revitalization in Academe: A
Balanced Scorecard Approach”, Int. J. Educ.
Manag., vol. 22, no. 1, pp. 32-47, 2008.
G. Doherty, Quality Assurance in Education.
Rijeka and Shanghai: InTech, 2012.
A. Zahoor and M. A. Shaf, “Investigating
causal linkages in the balanced scorecard: an
Indian perspective”, Int. J. Bank Mark., vol.
36, no. 1, pp. 184-207, 2018.
R. C. Gomes and J. Liddle, “The Balanced
Scorecard as a Performance Management
Tool for Third Sector Organizations: the

[

(2]

3]

[4]

[5]

(6]
[7]

(8]



(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Case of the Arthur Bernardes Foundation,
Brazil”, Brazilian Adm. Rev., vol. 6, no. 4, pp.
354-366, 20009.

S. Darudiato, S. W. Santoso, and S. Wiguna,
“Business  Intelligence: Konsep dan
Metode”, Commiunication Inf. Technol. J. -
BINUS Univ., vol. 4, no. 1, p. 63, 2010.

E. Miranda, “Pengembangan Business
Intelligence Bagi Perkembangan Bisnis
Perusahaan”, Commiunication Inf. Technol. J.
- BINUS Univ., vol. 2, no. 2, pp. 111-1186, 2008.

J.-S. Hua, S.-M. Huang, and D. C. Yen,
“Architectural  Support for  Business
Intelligence: A Push-pull Mechanism”,

Online Inf. Rev., vol. 36, no. 1, pp. 5271, 2012.
R. Rudy and N. Limantara, “Model Data
Warehouse dan Business Intelligence untuk
Meningkatkan Penjualan pada PT. S”,
ComTech Comput. Math. Eng. Appl. BINUS
Univ., vol. 2, no. 1, p. 418, 2011.

R. Eidizadeh, R. Salehzadeh, and A. C. Isfahani,
“Analysing the Role of Business Intelligence,
Knowledge Sharing and Organisational
Innovation on  Gaining  Competitive
Advantage”, J. Work. Learn., vol. 29, no. 4, pp.
250-267, 2017.

Y. Al-Hadad and R. D. Zota, “Implementing
Business Intelligence System - Case Study”,
Database Syst. J., vol. 7, no. 1, pp. 35-44, 2016.
M. Oles, “Business Intelligence as a Future
Analysis And Interpretation Of Data In Real
Time”, Int. J. Adv. Trends Comput. Sci. Eng.,
vol. 8, no. 1.1, pp. 121-126, 2019.

A. E. Khedr, M. Abdel-Fatah, and M. M.
Solayman, “Merging Balanced Scorecards
and Business Intelligence Techniques: An
Applied case on the IT Subsidiary Company
in the Egyptian Civil Aviation”, Int. J.
Comput. Appl., vol. 121, no. 11, pp. 26-51,
2015.

K. Kasemsap, “The Fundamentals of Business
Intelligence”, Int. J. Organ. Collect. Intell., vol.
6, no. 2, p. 14, 2016.

J. Okkonen, V. Pirttimaki, M. Hannula, and A.
Lonnqvist, “Triangle of Business Intelligence,
Performance Measurement and Knowledge
Management”, P.O. lind Annu. Conf. Innov.
Res. Manag., p. 13, 2002.

J. Peral, A. Maté, and M. Marco-Such,
“Application of Data Mining techniques to
identify  relevant Key  Performance
Indicators”, Comput. Stand. Interfaces, vol. 54,
pp. 76-85, 2016.

D. Greiling, “Balanced scorecard
implementation in  German non-profit
organisations”, Int. J. Product. Perform.

Manag., vol. 59, no. 6, pp. 534-554, 2010.

M. Hladchenko, “Balanced Scorecard - A
Strategic Management System of the Higher
Education Institution”, Int. J. Educ. Manag.,
vol. 29, no. 2, pp. 167-176, 2015.

M. S. Arta, “Implementation of Business

177

[23]

[24]

[25]

Intelligence on Banking, Retail, and
Educational Industry”, Commiunication Inf.
Technol. J. - BINUS, vol. 7, no. 2, 2013.
G. Meenu, V. K. Solanki, V. K. Singh, and V.
Garcia-Diaz, “Data Mining Approach of
Accident Occurrences Identification with
Effective Methodology and
Implementation”, Int. J. Electr. Comput. Eng.,
vol. 8, no. 5, pp. 4033-4041, 2018.
A. A. Elacio, L. L. Lacatan, A. A. Vinluan, and
F. G. Balazon, “Machine Learning
Integration of Herzberg’s Theory using C4.5
Algorithm”, Int. J. Adv. Trends Comput. Sci.
Eng., vol. 9, no. 1.1, pp. 57-63, 2020.
Malbasic, I., & Marimon, F. (2019). "A
Simplified Balanced 'Balanced Scorecard"".
Eeuropean Accounting And Management
Review, 38-60.



