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Abstract. The application of Data Mining has become common practice by organizations in an
effort to support the achievement of the goals of the organization itself. Therefore it is important
for organizations to identify critical success factors (CSF) in implementing Data Mining to prevent
failures that can cause organization losses. This study uses a systematic literature review approach
to the use of Data Mining with a focus on success factors. A keyword search yielded several CSF
findings that had a major influence on different fields of industry. Research studies sourced from 3
online databases, including ScienceDirect, IEEE Xplore, and ProQuest. The disaggregation of the
study was carried out by identifying the findings of several CSFs which became the main factors
including Stakeholders, Data Availability & Data Quality, Top Management, and Communication.

1. Introduction

The development of the business environment today is very rapid. The activity also produced a large
amount of data. At this time many companies began to realize that data has become an important asset
for the company. The data can be reprocessed into new information that is useful for companies to
help in making business decisions. This process of extracting new information is commonly known as
Data Mining (DM).

Although it has been started a long time ago, DM still continues to grow until now. Various studies
have shown the benefits of DM in various fields in the last five years, such as in the fields of health,
environmental conservation, information technology, and banking. In the field of environmental
conservation, DM is used to redefine the distribution of wolves using historical data [1]. In the health
sector, DM is used to process electronic data such as insurance claims, medical records, and health
surveys, in order to explore information that can be used for example to look at the relationship
between diseases, improve cost efficiency, find linkages between diseases, determine patients with
high health risks ( high-risk), and help doctors by providing a second opinion (second opinion) in
establishing the diagnosis [2]. In other research fields show that DM is useful for forming customer
profiles [4] and malware detection [5].

Data and information are assets because they can create value [6]. For organizations, data can be
used for more effective decision making, in addition to helping organizations operate more efficiently
[6]. Furthermore, with the development of technology such as data warehouse, 10T (Internet of
Things), and electronic medical records (Electronic Medical Records - EMR), the availability of data
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to be processed is more abundant. However, this condition is not always followed by the ability to
process and utilize data efficiently. In one study, it was mentioned that large-volume medical datasets
collected from hospitals, clinics, and health care providers were mostly not well structured and could
not yet be used for analytical purposes [2].

Another challenge in implementing DM appears in a survey in the medical field which states that
although DM plays an important role in the development of diagnostic aid models, the reliability and
credibility of this decision support system are often doubted because of the lack of collaboration
between Data Miners developers and doctors (clinicians ), where doctors should be involved since the
initial stages of system development and not just at the time of validation of the final results [7].

Data Mining, although it has an important role with certain expectations which should ideally be
applied in an organization. Can experience failure or show disappointing results that are far from
expectations.

A press release from Gartner 2018 [8], found that 87% of organizations have Low Bl (Business
Intelligence) and Low Analytics Maturity. Data Mining, which is part of the Business Intelligence (BI)
process cycle, has a large role in the success or failure of Bl in the organization [9]. This is a major
obstacle for any organization that has the desire to increase the value of their data assets.

Current data mining studies are detailed in their approach to methods and techniques. There are still
few comprehensive studies discussing from the perspective of the scope of the organization.

Departing from this, this study will review the factors as a key to success in implementing data
mining from existing research. With the aim of these success factors can be considered for
organizations to increase the value of existing data assets and support in making business decisions.

2. Literature Review

2.1. Data Mining

Data mining (DM) is a decision support analysis process, which is carried out by exploring hidden,
valid, and actionable information from company data and presents it so that it can be understood by
business stakeholders to support decision making urgent. [9] [10] Simply stated, DM is a process of
exploring new information in the form of patterns or rules contained in the data [11].

Unlike the Decision Support System (DSS) in the past which already has assumptions at the beginning
(assumption-driven), DM is not directed by the initial assumption (discovery-driven). Instead DM
produces a hypothesis as a result, so DM becomes a complement to previous versions of DSS, by
analyzing company data automatically to find new insights for the company's business experience [9].
DM is often associated with other terms such as Knowledge Discovery in Databases (KDD), Data
Warehousing, and Statistics. Some consider KDD as DM [10], but there are also those who mention
DM as part of Knowledge Discovery in Database (KDD) [11].

In the case of DM as part of KDD, KDD is understood as a broader business process, which of
several stages, namely data selection, data cleansing, enrichment, data transformation or encoding, and
data mining [9]. In addition, reporting & display of the information found can also be included as a
KDD process [11].

Related to Data Warehousing (DWH), DM can obtain data from DWH. Therefore, it is not
surprising that the success of DM is often associated with the quality of data at DWH. DM tools are
called the most effective when using data stored in DWH or data mart, regardless of the ability of DM
to process data from other data sources such as flat files [9]. In fact, DM applications are also
recommended to be considered early in the DWH design stage because in very large databases
(terabytes / petabytes), data warehouse construction is the initial factor that determines the success of
data mining applications [11]

In general, the purpose of data mining can be divided into several classes, namely prediction,
identification, classification, and optimization [11]: Prediction for example is that DM can see
consumer spending behavior when getting certain promotions. Identification for example when DM
recognizes intruders who enter the system. Classification for example the use of DM to group data into
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several classes based on a combination of certain parameters. While optimization refers to DM's
ability to optimize the use of certain resources, such as time and money.

2.2. Critical Success Factors

According to [12] [13] Critical success factors can be said as the factors that determine and measure
an organization's performance success for individuals, departments, or organizations. Factors which if
considered as satisfaction factors, which will ensure the success of organizational performance. This
factor is the key to the success of a business. CSF appears in an industry, a company, a department,
even for a manager to pursue corporate strategy.

2.3. Critical Success Factors (CSF) for Data Mining

Some of the factors of the success of data mining according to previous works include several major
aspects. References [10] mentions six categories, namely: developer understanding of task domains,
human factors from various levels with different training needs, datasets, appropriate tools and
scalability, interpretation of results (interpretation), and the use of prior learning (using discovered
knowledge) with various documentation. Other studies mention data quality, data integration,
technical integration (technical integration), and expertise (expertise) to be some key factors in
addition to the scope of the project, timeliness, and resources [14].

3. Research Methodology

The use of this research methodology is the system literature review (SLR) method. Researchers
identify and evaluate previous studies with the formulation of problems and related topics [15]. In the
absence of a systematic study that conducts a thorough study and analysis of research specifically on
the application of Data Mining, the researcher intends to make SLR. The systematic review process
with detailed stages will be discussed as follows.

3.1. Formulate the Problem
Finding out the critical success factor is the main objective of this literature review. what critical
success factors have a big influence on the success of Data Mining implementation. To achieve these
objectives, it is necessary to formulate a research problem with research questions (RQ):

* RQ: What are the critical success factors in using data mining?

3.2. Looking for Literature Study

In the search for literature in this study prioritizes the search for studies in the form of conferences and
journals. Keywords are adjusted to the research question and the purpose of this study is included as a
search process. In selecting a source that is looking for journals and conferences is a reputable online
database, including: ScienceDirect, IEEE Xplore, ProQuest. From the search for these various sources,
researchers used the keywords: "(" data mining "OR" using data mining ") AND (success OR factors)
AND projects", and "(" critical success factors "OR keys) AND (" data mining "OR" using data
mining ") AND" case study "". PRISMA Checklist is shown in figure 1. The studies are collected by
considering keyword searches in online databases.
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Figure 1. PRISMA Flow Diagram
Table 1. Classification Accuracy Result
Keywords ScienceDirect IEEE Xplore  ProQuest

("data mining" OR "using data mining") AND (success OR 85 482 254
factors) AND project
(“critical success factors” OR key) AND (“data mining” OR 55 239 77
“using data mining”’) AND "case study"
Total 140 721 331

3.3. Inclusion and Exclusion Criteria
Determination of inclusion and exclusion criteria that researchers use is to take a study (included in the
inclusion criteria) and eliminate the study (exclusion criteria). The following inclusion and exclusion
criteria that researchers determine:

1) Inclusion Criteria:

* Studies published between 2014 and 2019

* Studies in the form of journals and conferences written in English

* In accordance with the problem formulation of this study

2) Exclusion Criteria:

* Study is not related to the topic and problem formulation of the research

* Study in the form of thesis and book

* Study writing does not use English

* Studies have duplication

3.4. Study Sorting
After the process of searching for literature with predetermined keywords. Next is to arrange studies
that will be candidates based on the inclusion and exclusion criteria that have been determined.
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Table 2. Results of Study Search by Inclusion and Exclusion

Keywords ScienceDirect IEEE Xplore ProQuest
("data mining" OR "using data mining™) AND (success OR 44 58 55
factors) AND project
(“critical success factors” OR key) AND (“data mining” OR 29 21 23
“using data mining”) AND "case study"
Total 73 79 78

Next is sorting the study with full text review which includes background, discussion, results, and
conclusions, to obtain the chosen study in accordance with this research.

Table 3. Sorting full-text review study

Database IEEE Xplore Selected
ScienceDirect 73 6
IEEE Explore 79 1
ProQuest 78 3
Total 230 10

3.5. Conduct Analysis

At this stage the researchers conducted an analysis for each selected study. The analysis is carried out
in the form of a summary and mapping of findings that have a relationship with the critical success
factors of using data mining in accordance with the previous problem formulation. Next is making the
grouping of literature into several categories of industry.

4. Result and Discussion

Based on the results of searches that have been carried out at the methodology stage, the researchers
obtained 230 studies sourced from 3 databases, in this case researchers did not get the same type of
study from different databases.

Then sorted into 10 studies on the use of CSF in data mining in various fields which become the
reference for this research. From these studies identified according to their relevance to the
predetermined problem formulation. After that the grouping of studies is carried out as shown in table
4.

Table 4. Grouping CSF studies

Group Study Quantity
Critical success Bole et.al(2015) [28]; Pinzon & Souza(2016) [29]; Aghimien et.al(2018) [30]; 10
factors in data Wong et.al(2016) [31]; Son et.al(2015) [32]: Son & Kim(2014) [33];

mining Larson(2018) [34]; Karaman & Kurt(2015) [35]; Fotopoulou et.al(2015) [36];

Akin et.al(2017) [37]

RQ. What are the critical success factors in using data mining?
In order to answer this question a data analysis was made, then a CSF was obtained from 10
previous grouping studies.
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Table 5. CSF identification

Study

Industry

CSF

10

Bole
[28];

etal (2015)

Pinzon &
Souza(2016) [29]

Aghimien
et.al(2018) [30]

Wong
[31];

et.al(2016)

Son et.al(2015) [32]
Son & Kim(2014)
[33]

Larson(2018) [34]

Karaman &
Kurt(2015) [35]

Fotopoulou
et.al(2015) [37]
Akin et.al(2017)
[38]

Information
Management

Land Use Policy

Construction

Information
System

Construction
Construction

International
Business
Business and
Economics

Sustainable Smart

Cities
Social Services

(1)Business champion

(2)External pressure

(3)Stakeholder participation

(4)Interdisciplinary learning

(5)Focus on problem solving action

(6)Data availability

(7)Data quality

(1)information availability

(2)city manager's ability to interpret phenomena to describein
theory and verified in a practical manner

(1)availability of skilled technical and analytical specialist
(2)stakeholder awareness of problems, opportunity,
projects issue

(1)customer input

(2)communication

(3)senior management support

Pre-project planning phase to improve cost performance
(1)Pre-project planning

(2)Stakeholder to assess and identify potential success
Communication

and

(1) Clear Requirements and Specifications
(2) Realistic Schedule and Timing

(3) Support from Top Management

(4) User Involvement

(5) Emotional Maturity

(6) Optimization

(7) Effective Milestone Tracking

(8) Strong Business Case

(9) Effective Project Management Skills/Methodologies
(Project Manager)

(10) Commitment of Project Team

(11) Clear Objectives and Goals

(12) Effective Project Planning

(13) Effective Cost Estimating

(14) Effective Project Measurements

(15) Effective Quality Control

(16) Effective Change Management

(17) Strong Communication Between Stakeholders
(18) Ability Of Project Team

(19) Appropriate Technology

(20) Continuous Monitoring And Controlling
(21) High Quality Dataset

(1) Datasets Accessability

(2) Linked Data Interoperability

Stakeholder Engagement

Much research has been done in applying data mining methods with a variety of objectives and
needs with diverse fields of background.
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From table 5, various types of CSFs can be found in the use of data mining with different
background fields. From the various types of CSF, we can find the similarity of CSF usage among
different fields namely:

(1) Bole et.al (2015) [28], Pinzon & Souza (2016) [29], Karaman & Kurt (2015) [35], all three

studies expressed CSF in the form of Top Management support.

(2) Bole et.al (2015) [28], Aghimien et.al (2018) [30], Son et.al (2015) [32], Son & Kim (2014)
[33], Akin etal (2017) [38], the five studies argue that the importance of the role of
stakeholders.

(3) Bole et.al (2015) [28], Pinzon & Souza (2016) [29], Karaman & Kurt (2015) [35], Fotopoulou
et.al (2015) [36], all four studies mention data Availability and Data Quality are part of CSF.

(4) Wong etal (2016) [31], Larson (2018) [34], Karaman & Kurt (2015) [35], declare
Communication as CSF.

The similarities in the use of CSF were previously made in the order of CSF with the aim of
knowing which CSF influence has the most important role in the study of the use of Data Mining in
various different fields.

Table 6. CSF Categories by Number of Studies

CSF Studies
Top Management 3
Stakeholders

5
Data Availability & Data Quality 4
Communication 3

From table 6, we know that the support of stakeholders is the most mentioned of the 10 previous
selected studies. The role of stakeholders as first order has the greatest influence on the successful use
of data mining in organizations.

The composition of Stakeholders can include IT staff, Data Mining experts, and end users. Their
participation is related to the success of a project implementation, especially when system
requirements are unclear [39] [40]. But Stakeholders are debated that their involvement in the
Information System implementation project affects the priority needs and user requirements [40]. In
the case of the application of Data Mining, stakeholders need to participate, namely by their
contribution to domain knowledge throughout the process. Their commitment and trust can be
achieved by frequent interactions in meetings, explanations and certainty of a decision including by
organizing users' expectations settings [42].

Data Availability & Data Quality as part of the data mining process. Data Availability includes the
availability of data in accordance with the requirements. Integration of Data Mining with several other
systems such as search engines, database systems, data warehouse systems, including cloud computing
systems is a supporting factor for the availability of data for further processing [43]. Data Quality
consists of several factors including, accuracy, completeness, and consistency. An inaccurate,
incomplete, inconsistent data condition is common in large databases and data warehouses. For
example, some customer address data that has not been updated for a long time makes the data
inaccurate. Errors in the form of errors in data transmission ie the transfer from one device to another
can occur and cause an incomplete data [43]. This makes Data Quality an important part of the data
mining process, which is categorized as CSF.

The role of Top Management is important in terms of commitment which includes quickly and
precisely making decisions to solve problems, also allocating the necessary resources and ensuring
coordination between departments [44].

According to [35], Communication is a key success factor that influences a project's success or not.
The failure of a project has an impact on costs and loss of investment. Another impact of the project
failure is the loss of momentum on the market, which has a direct effect on financial loss.
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5. Conclusion

Many types of companies classified as large or small in various fields of academia, construction,
business economics have utilized Data Mining. Information gathering from company data assets is
done in an effort to support the management elite to make an important decision. In order to support
the success in implementing Data Mining, it is necessary to consider special factors that are critical
(critical success factors). From this research study, CSF obtained, among others, the role of
stakeholders, data availability & data quality, commitment from active top management and
communication from every part of the company.

From this research, it can be seen that there have not been many studies on Data Mining that
discuss the relationship with the business of a company (Business-driven). Another case with the study
of techniques or methods from Data Mining itself. The hope of researchers from this study can open
up opportunities for other researchers to conduct other Data Mining case studies with a business
perspective.
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