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Abstract:- Based in the Accounts and Accountability 

Report for the 2018 Regional Revenue and Expenditure 

Budget, the total budget allocated for the Road and 

Bridge Construction Program reached 

Rp.49,475,379,000.00. This large amount of budget 

requires an analysis of the value of the economic benefits 

of the project through a public study. In the current 

initial phase of development planning, feasibility studies 

of public projects are done to qualitatively analyze the 

economic benefits instead of quantitatively. Moreover, 

the data of projects are still processed using Microsoft 

Excel, making it difficult for the government to analyze 

due to unavailability of tools that integrate all project 

information. For this reason, this research was 

conducted to design a tool for better data analysis in a 

project feasibility study to present information on the 

economic benefits of the project for the community, and 

produce information from various perspectives. This 

qualitative research was conducted in the form of 

content descriptive analysis by designing Data 

Warehouse and OLAP. This research resulted in a tool 

that can display numerical analysis information and 

graphical analysis information on the public aspects of 

the feasibility study. 
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I. INTRODUCTION 
 

As stated in the report book on the Accountability of 
the Regional Government of Kepulauan Siau Tagulandang 
Biaro District, 2018 is the fifth year of the 2013-2018 
Medium-Term Regional Development Plan (RPJMD). There 
were still various complex regional development problems 
that arose, one of which was related to the unavailability of 
proper road infrastructure for Siau island ring road. The 
Regional Budget of Revenue and Expenditure (APBD) 
regulated in the Regional Regulations of Siau Tagulandang 
Biaro District Number 9 of 2017 stated in the budget 
realization report of the Siau Tagulandang Biaro District 
showed a total income of Rp.633,363,190,944.00. The total 
amount of budget realization spent by the Public Works 
Department of Housing Spatial Planning and Settlement 
Areas reached Rp.49,475,379,000.00 and was allocated for 
the road and bridge construction programs. The use of this 
large budgets should be analyzed in terms of its economic 
benefits through public studies. The profitability of public 

sector projects is measured by the economic benefits. 
Increased regional income is an aspect to be analyzed in the 
implementation of a public sector project development. 
Currently, in the initial phase of development planning of 
Siau Tagulandang Biaro District, qualitative investigation of 
public sector project has been done to examine the project 
benefits for the community. However, it has not yet been 
quantitatively analyzed. In addition, project data were still 
processed using Microsoft Excel, making it difficult for the 
government to analyze the data and find information since 
there were no tools that integrate all development project 
information. The importance of data integration is stated in 
the Presidential Regulation Number 95 of 2018 concerning 
Electronic Based Government Systems (SPBE) in article 1 
point 6 that SPBE Architecture is a basic framework that 
describes the integration of business processes, data and 
information, SPBE infrastructure, SPBE applications, and 
SPBE security to produce integrated SPBE services. Thus, an 
analysis of all aspects and the value of the project's economic 
benefits should be conducted using an integrated tool for 
effective and efficient regional budget for development based 
on the predetermined target. 
 

On-line Analytical Processing (OLAP) is a computer 
software and database to handle the problems mentioned 
above since OLAP offers various features including data 
presentation and supports for perspectives and 
multidimensional data concepts, data display, and it also 
responsively collects, manipulates and stores 
multidimensional data for easier data analysis.  
 

Some research related to this matter have been 
conducted by Joko Lianto and Ruly Damaratri entitled 
"Designing OLAP Application for Analysis of Project 
Feasibility Study: Case Study of Kediri District Government" 
done to a toll road case study with direct and visible 
retribution. However, there has not yet been any specific 
research on public project feasibility that do not directly 
contribute to regional income. This research analyzed the 
economic value benefits of the public road project package 
for the ring road construction in Siau Island. The information 
generated by OLAP are expected to provide assistance for 
users, which in this case is the government to analyze the 
feasibility of the project in terms of economic benefits. 
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II. LITERATURE REVIEW 

 
A. Feasibility Study 

Feasibility study examines whether a project can be 
successfully implemented. The term ‘success’ in this context 
might be differently interpreted. There are some limited 
interpretation, yet there are also some other broader 
interpretations. A more limited interpretation is mainly used 
by private parties that are more interested in the economic 
benefits of an investment. Whilst, the government or non-
profit institutions use more relative meaning. Some factors 
can be taken into consideration including the benefits for the 
wider community in the form of employment, utilization of 
abundant resources, and so on. It can also be associated with 
for example, foreign exchange savings or additional foreign 
exchange needed by the government. (Husnan and 
Muhammad, 2014) 

 

B. Entreprise Resource Planning (ERP) 
Enterprise Resource Planning is a modular software 

package designed to integrate main processes in an 
organization which allows a system to serve the needs for 
information of all division in an organization. ERP 
application consist of ERP Core Application and Online 
Analytical Processing (OLAP). ERP Core Application 
includes two groups namely core application and business 
analysis application. Whereas, OLAP is an ERP application 
that provides support in decision making, modeling, ad-hoc 
reporting / analysis, and what-if capabilities. Data warehouse 
is the main element in the ERP to provide business analysis. 
(Hall, 2008). 
 

C. Data Warehouse 
According to Bill Inmon, Data Warehouse is defined as 

a collection of data that has six characteristics that are object 
oriented, integrated, process oriented, time variant, 
accessible, and non-volatile. The six characteristics are useful 
to support the decision making process in an organization by 
utilizing data, databases, and data warehouses. 
 

Ralph Kimball mentioned that data warehouse is a 
system for collecting transactional data from various data 
sources, which prioritizes 2 aspects: query and data analysis. 
This definition allows the database recognize two terms of 
data transaction technology and data analysis, namely OLTP 
(On Line Transactional Processing) and OLAP (On Line 
Analytical Processing). (Pratama, 2017) 
 
 
 
 

D. On-line Analytical Processing (OLAP) 
Alberto Abell'o and Oscar Romero state that OLAP is a 

computer software (Software) and at the same time acts as an 
approach in processing the database, in which the data 
extraction process is carried out from the Data Warehouse or 
data from the Data Mart to form knowledge. 
 

Diana Elena Codreanu, Denisa Parpandel, and Lonela 
Popa stated that OLAP is software in the form of an 
information server, which allows users to make quick access 
to data and provides computing and calculation processes. 
 

E.F. Codd, S.B. Codd, and C.T. Salley define OLAP as 
a tool, system, and concept for dynamic data analysis for an 
enterprise which includes some stages of creating, 
manipulating, displaying, and formulating data analysis 
models. To achieve this goal, OLAP offers data aggregation, 
complex queries, historical data, and storing data into 
multidimensional data schemes. (Pratama, 2017). 
 

III. METHODOLOGY 
 

This OLAP Project Feasibility Study in Siau 
Tagulandang Biaro District was conducted based on the 
results of observations done to the project development 
planning process in Siau Tagulandang Biaro District. The 
process of analyzing all project feasibility study data was still 
conducted using Microsoft Excel, while there has not yet 
been any feasibility study of the public aspects carried out to 
examine the benefits of the project for the community and the 
government. The researcher collected every data and 
literature related to Data Warehouse, On-line Analysis 
Processing, Pentaho, and journals related to the topic. 
 

The data collected in this study consisted of primary 
data and secondary data related to the research topic. The 
data were then mapped in a context diagram that illustrates 
OLAP. The flow of the system is described in a flow diagram 
that explains how the OLAP inputs the data to produce 
information. 
 

The database of this application was developed using 
pentaho data integration through the Extract Transformation 
Loading stage. The next step was processing the cube using 
SchemaWorkbench to create multi-dimensional data 
structures to support the data analysis process. OLAP 
information can be presented using Pentaho BI Server. 
 

A. Data Input 
The data used in the design of OLAP Project Feasibility 

Study in Kepulauan Siau District were a collection of data 
from project feasibility studies stored in a Comma Separated 
Values format (CSV).  
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Fig 1:- CSV Input (Source : Researcher) 

 

B. Extraction, Transformation, Loading (ETL) 
In this ETL process, stagging and the process of 

making dimensions from technical data, budget data, HR 
data, and public data were done. The data stagging started 
from the step select value that selected the intended data. The 
process was then followed by the step sort rows to sort the 
data based on certain field. The next step was to save the 
selection results in the database through the step table output. 
The data stagging process can be seen in Figure 2. The 
creation of the dimension table was conducted by reading the 
source data and then the lookup / update process was carried 
out through the Dimension lookup / Update step to see data 
and to perform data update as presented in Figure 3. 
 

 
 
 
 

Fig 2:- Data Stagging Process  (Source : Researcher) 
 

 
 

 
Fig 3:- The Transformation of lookup/update Dimension 

(Source : Researcher) 
 

C. Fact Table 

Fact table in the form of Star Schema 

multidimensional data modeling contains facts related to 

project feasibility study data where these data acted as a 
measure. There are four dimension tables namely dim_sdm, 

dim_teknis, dim_Budget, and dim_publik. 

 

 

 

 

 
Fig 4:- Fact Table (Source : Researcher) 

 
D. ETL Process 

Figure 5 illustrates the Job ETL Process to determine 
what needs to be done if there are stages that are not running 
properly, check the destination database, and determine the 
tasks to be performed in a particular order. 
 

 

 

 

 

 

 
 

Fig 5:- Job ETL Process of the Feasibility Study (Source : 

Researcher) 
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E. Designing the OLAP Cube 
OLAP Cube is the stage in which multi-dimensional 

data structures were designed to support the data analysis 
process. Figure 6 shows the schema that was used to form the 
OLAP Cube. This cube is composed of several dimensions 
and measurements that are made based on the needs of the 
project feasibility analysis. The measurements were carried 
out to find information on the economic feasibility of the 
project for the community and the government through the 
Technical, Budget, HR and Public dimensions. 

 

 
Fig 6:- Cube Schema (Source : Researcher) 

 

F. OLAP Interface 
Project feasibility study information will be displayed 

through Pentaho BI Server with the help of the Saiku plugin. 
The information display starts from installing a connection 
from the Pentaho BI Server to the Database that stores ETL 
and Cube process outcomes. Pentaho BI Server will read 
OLAP Cube data designed after the schema has been 
uploaded to the Pentaho BI Server. Information is displayed 
based on the name of the cubes selected for analysis. 
 

 
Fig 7:- Cube Analysis Process (Source : Researcher) 

 

IV. RESULT 
 

The analysis is performed based on the numerical and 
graphics displayed using plugin saiku which had been 
implemented in the Pentaho BI.  
 

A. The Display of Numerical Data  
Numeric analysis on the information of the feasibility 

study to examine the economic benefits of the projects done 
in Siau Tagulandang Biaro District was done using some 

measures including: Assumed Revenue from Transportation, 
Assumption of Personal / Day Consumption, Assumption of 
Project Revenue before Property Taxes, Assumption of the 
Revenue after property taxes and Budget ceilings. 
 

 
Fig 8:- Numeric Analysis of Before-Project Property Taxes 

Measure (Source : Researcher) 
 
 
 
 
 
 
 
 
 

Fig 9:- Numeric Analysis of Personal Consumption Measure 
(Source : Researcher) 

 
 
 
 
 
 
 
 
 
 
 

Fig 10:- Numeric Analysis of Property Taxes before the 
Project (Source : Researcher) 

 
 
 
 
 
 
 
 
 
 

Fig 11:- Numeric Analysis of After-Project Property Taxes 
Measure (Source : Researcher) 

 
 
 
 
 
 
 
 
 

Fig 12:- Numeric Analysis of Budget Ceiling Measure 
(Source : Researcher) 

 

 

 

 

 

http://www.ijisrt.com/


Volume 4, Issue 12, December – 2019                                   International Journal of  Innovative Science and Research Technology                                                 

              ISSN No:-2456-2165 

 

IJISRT19DEC577                                                  www.ijisrt.com                     624 

B. Graphic Display  
Graphic analysis was administered based on several 

measures: Assumption of Transportation Revenue, 
Assumption of Personal Daily Consumption, Assumption of 
Revenue from Property Taxes before the Project, Assumption 
of Revenue from Property Taxes after the Project and Budget 
Ceilings.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 13:- Graphic Analysis of Personal Consumption Measure 

(Source : Researcher) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 14:- Graphic Analysis of Assumed Revenue from 
Transportation (Source : Researcher) 

 
 
 
 
 
 
 
 
 
 
 
 
Fig 15:- Graphic Analysis of Revenues from Property Taxes 

Before and After the Project (Source : Researcher). 
 
 
 
 
 
 
 
 
 
 
 

Fig 16:- Graphic Analysis of Budget Ceiling Measure. 
(Source : Researcher) 

Regarding to the results of this study that aimed to 
design an Online Analysis Processing (OLAP) for Feasibility 
Study of Projects Done in Kepulauan Siau Tagulandang 
Biaro District, conclusions were drawn as follows.  
 
1. This study successfully produced a tool in the form of 

OLAP that can be used for better data analysis on the 
feasibility of a project.  

2. This study provides economic benefits from every project 
through the public feasibility study for the community.  

3. This tool provides information for data analysis of the 
project from various perspectives which allows every data 
to be operated in various tabulation forms.  

 
To improve the development of OLAP for Project 

Feasbility Study in Kepulauan Siau Tagulandang Biaro, 
suggestions are proposed as follows. 
1. The OLAP for project feasibility study can be only 

accessed by an institution. Thus, future researchers are 
encouraged to improve this system to be accessible for 
more than one government institutions.  

2. The OLAP for project feasibility study only servers the 
ring road construction project of Siau Island held by the 
Department of General Works and Spatial. Hence, this 
tool is expected to expand the coverage of information 
about the project feasibility for all work units of the 
Regional Government of Kepulauan Siau Tagulandang 
Biaro District.  

 

V. FUTHER STUDIES 
 

The examination of economic benefits of OLAP Project 
Feasibility Study for the public can be improved by adding 
more information about the benefits of this project for the 
employment and investment based on the type of the project. 
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