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ABSTRACT 

This journal Interactive Maps for Visualizing Palm Oil Plantation Data in Indonesia is related to software 

development process. The idea started from recognizing the opportunity to visualize information about palm oil 

plantation using interactive map with the aim of making information easier to find and increasing the attentiveness 

related information about pam oil plantation. The information is statistical data shown in tabular form in “National 

Leading Plantation Statistics” book which is published periodically every year and publicly accessed via official 

website of Directorate General of Plantations. The prototype approach chosen as Software Development Life 

Cycle (SDLC) methodology. This journal as an output after the initial prototype was built and usability testing 

was carried out. The initial prototype was implemented using several tools, one of the tools that significant in data 

visualization is the Plotly library in python programming language. The initial prototype implemented as a website 

and the interactive map displays several information such as production distribution, land area and other 

information as data per province in Indonesia. Usability testing is accomplished by inviting potential users to 

become respondents. Respondent tried the product and carried through specified tasks and then answered a 

questionnaire which is the questions were designed to observed whether the research objectives were successfully 

achieved. The results of the questionnaire showed that the product helps users find information better than 

statistical data in tabular form and increases user interest in palm oil plantations. Some inputs from user also used 

as a reference for future development of the product. 
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Introduction 

The rapid transition development of 

Information and Communication Technology is 

affecting many aspects of human life. One of 

significant changes is the use of paper as a 

media communication swift into digital form. 

This transformation also impacts a conventional 

map. The conventional map usually uses paper 

with static display changes into an animated and 

interactive one [1]. This digital form of map that 

is dynamic displaying information that adapt to 

user needs and trigger directly by the user called 

interactive map.  

 

Interactive maps are a form of cartographic 

interaction. Cartographic means a way to 

combine science and art in making maps, while 

interaction in this concept is a dialogue that 

occurs between humans and maps through 

computer tools [2]. Refers to that explanation, 

Interactive maps can define as a 

geovisualization software that used to provide 

option for displaying geographic information 

interactively and eager user to explore more to 

conduct hypothesis and constructive 

knowledge[3].  
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Interactive map is the other way to visualize 

statistical data.  The aims of data visualization 

are to help understand the existing data (visual 

thinking) and to convey properly the 

information to the user (data visualization). 

Presenting data with interactive maps makes it 

easier for users to understand existing data, the 

relationship between one and another data more 

readably, especially in relation to spatial aspects 

[4]. Interactive maps are an effective 

communication option in attracting society to 

obtain and understand some information. 

Interactive maps can be a new leading 

transformation of social communication [5]. 

 

The idea of this research is to utilize the 

advantages of using interactive maps to support 

data service programs related to the 

dissemination of statistical data information, 

especially statistical data related to oil palm 

plantations in Indonesia. The need to 

disseminate statistical data in an effective way 

is also strengthened by Law of the Republic of 

Indonesia Number 16 of 1997 related Statistics 

Data, the contents of which reinforce that the 

public is given the same opportunity to know 

and gain benefit from data published by the 

Badan Pusat Statistik Indonesia[6] . To nourish 

the idea of building interactive map, data and 

information service become a substantial point 

as a technical support and it is mentioned in 

Strategic Plan of the Directorate General of 

Plantations, Ministry of Agriculture[7].  

 

Palm oil plantations chosen as a topic 

considering that agricultural commodities 

especially palm oil plantations have a 

significant role in Indonesia's national income 

and foreign exchange. Based on export data 

from the Badan Pusat Statistik Indonesia (BPS) 

for January 2024, palm oil exports have become 

one of the leading commodities in the 

agricultural sector, even boosting the country's 

foreign exchange by contributing around 33.75 

percent of total export income from agricultural 

sector[8].  Badan Pusat Statistic (BPS) regularly 

disseminates information regarding oil palm 

plantations. Every year BPS publishes the 

"Indonesian Plantation Statistics Book", 

including the book "National Leading 

Plantation Statistics". The book "National 

Leading Plantation Statistics" contains 

information on Palm Oil Plantation data such 

as: area, production, productivity both 

nationally and provincially which are 

categorized according to type of business status, 

as well as data on the export and import value 

of these commodities. This book was published 

as an effort to disseminate information so it can 

be used by various groups of society and as a 

reference in policy making [7]. 

 

Research questions addressed in this paper are: 

1. Does an interactive map help recipients of 

information (especially information related to 

oil palm plantations) to understand better than 

the statistical data in tabular form that is 

currently used? (RQ1) 

2. Test the selected tool to see whether it is 

suitable and meets the expectation especially in 

displaying the information (RQ2) 

 

Aside from answering the research question, 

this paper also narrated the software product as 

an initial prototype for interactive map as a 

visualization palm oil plantation statistical data. 

 

Materials and Prior work 

A map as an instrument for visualizing data 

must be able to meet several user experiences so 

that it can be called an interactive map. There 

are 4 important things that need to be in place to 

produce an interactive multimedia 

experience[5]. 

a. Interactivity. Interactive is defined as the 

user can be involved in the selection 

process, configuration, display selection or 

various options to display several 

information reports. 

b. Multimediality. Interactive maps make it 

possible to combine several other 

information formats, such as information in 

textual, visual or audiovisual. 

c. Reticularity of reading. Maps as a form of 

spatial information can be added with 

customization features so the information 

will be presented as a desired or according 

to the user's personal needs criteria. 

d. Participation. Interactive maps can also 

offer user participation in constructing 

information. For example, the information 

resource is from collaboration and 

participation between experts and the 

society. Some research utilizes interactive 

maps not only to provide information but 

also as a tool to prepare participation from 

society as a source of information. Projects 

like this are called citizen science[9], [10]. 
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Research related to interactive maps is not a 

recently developed idea, several published 

papers show that interactive maps has been 

widely used to support various demands. The 

recap of research related to interactive maps is 

summarized in table 1. 

 

Research conducted by Yuanhui Lin and Daniel 

Gatica-Perez utilized interactive maps to 

support the Citizen Project to disseminate 

information as well as collect information from 

society with the aim of increasing awareness of 

lakes in Switzerland [9]. This research uses the 

Google API to construct maps and makes them 

interactive with zoom features and displays 

detailed information when users access certain 

locations on the map.  

 

 

 

There is also research related to the 

development of interactive maps that help with 

the promotional needs of a region in Indonesia. 

Among the research on interactive maps for 

tourism purposes are: Research conducted by 

Fakhrusy Luthfana Mahfudzh and Agung Budi 

Cahyon using interactive maps for the Bawean 

Island tourism area[11], Research conducted by 

Kindy Ibrahim Hari et al created an interactive 

map for the Banyumas tourism area[12], and 

research by Iwan Handoyo Putra et al created an 

interactive map for the city of Malang [13]. The 

interactive map in this research uses various 

tools such as ArcMap and Google Map Satellite 

Imagery to create the map, while the interactive 

features use HTML5, Java Script, Macromedia 

Dreamweaver and even Blender and Unity 3D 

to add 3D effects. 

 

Table 1. State of the art of interactive map 
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The use of interactive maps to support statistical 

data was also carried out in research conducted 

by Hanif Ilmawan and Purnama Budi Santosa. 

Their research uses interactive maps to display 

statistical data within the Banyumas district, 

Central Java.  The statistical data used are: 

Number of Population, Population Density, 

Number of Population by Gender, Sex Ratio, 

Number of Births, Number of Deaths, Crude 

Birth Rate. Their research uses functionality 

testing and Usability Testing as additional 

results and discussions which are the output of 

the final stages of the software development life 

cycle[4]. 

 

Methods 

SDLC Methodology 

The research method used adapts to software 

development methods. Software development 

methods are known by terms such as the 

software process model or also known as the 

software development life cycle, which will 

later be shortened to SDLC. SDLC is a process 

that is generally used by the software 

development industry to produce a quality 

software product [14]. This process takes the 

form of a framework that defines what needs to 

be done at each stage of the software 

development process. The stages that generally 

exist in software development are panning, 

defining requirements, designing software 

architecture, development and testing[15] 

 

 

 

 

 

The SDLC modeling that was first developed 

was the waterfall model, which is an example of 

the application of the plan driven principle. The 

stages in the waterfall model show the 

fundamental components of the activity phases. 

The stages are as follows: Requirements 

analysis and definition, System and software 

design, Implementation and unit testing, 

Integrating and System Testing, and Operation 

and maintenance 

 

The waterfall method was developed into 

several other methods to suit the needs of 

software development itself. One form of 

waterfall development is the prototype approach 

model. Prototype is a software development 

method that adopts the manufacturing industry, 

namely reconstructing a prototype as a model 

which is a simulation or part of a system 

implementation to test the feasibility of the 

product to be developed, by looking at various 

aspects such as the technical aspects of 

implementing the system or in some cases can 

help describes user requirements for the system 

to be developed[16].  

 

The SDLC Prototyping method allows system 

developers to demonstrate existing features in 

the system before implementing it, thus giving 

users the opportunity to try the system at an 

early stage of system development, this can help 

them to understand and clarify what they want 

from the system to be developed [17]. Looking 

at the advantages of SDLC using the prototype 

method, this method is suitable to be applied for 

 

Figure 1. Prototype methodology 
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system development in this research, which is 

an initial project for developing interactive 

maps of oil palm plantations in Indonesia. 

 

In general, Prototype does not replace 

traditional SDLC, but rather complements [18]. 

The flow of the SDLC Prototyping stages can be 

seen in Figure 1[16]. In this picture the initial 

prototype was built, a review of the prototype 

was immediately carried out, and the results of 

the review will be used for subsequent 

development. When the prototype has been 

designed and developed, usability testing is 

performed to obtain qualitative data [19]. 

A base map is needed before developing 

interactive map. Qgis is used to create the base 

map. Quantum Geographic Information System 

(Qgis) is a geographic information system (GIS) 

that is free, open-source, cross-platform and 

scalable[20]. Qgis is used to extract provincial 

maps of Indonesia.  

 

The map visualization was built using the 

Python programming language. Python is a 

high-level programming language [21].  Python 

library was used to create visualization data in 

the shape of interactive map. Plotly is a 

visualization library that offers rich features for 

creating web-based dashboards and data 

visualization [22]. 

 

This Python-based web development utilizes 

the Flask framework to help organize 

interactions between the frontend and backend. 

The front-end in web development is in charge 

formin the behavior, substance and design 

which is displayed on user side (on screen) 

when the application runs [23]. The backend is 

server-side programming that bridges 

communication between application and the 

database  [24]. The flask framework is a website 

framework to structures code and library for 

building a website and to manage 

communication between front-end and back-

end. Flask task is managing the receipt of 

requests via URL and how to respond to these 

requests [25]. The front-end is built using .html 

along css settings, while the backend especially 

for the database use MySQL. MySQL is a 

popular open-source database management 

system. 

 

 

Data Resource 

 

This research uses statistics data published 

periodically by the Direktorat Jendral 

Perkebunan Indonesia. This statistics data can 

be accessed publicly within the book with the 

title "National Leading Plantation Statistics 

2021 – 2023" on the official website of 

Direktorat Jenderal Perkebunan Indonesia. 

Figure 2 is a cut image from that book, that 

information related to oil palm plantation data.  

 

 
Figure 3. Example geojson file data of Aceh 

province. 

 

 

 

Figure 2.capture book of “National Leading 

Plantation Statistic 2021 – 2023” 
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The data used to develop the interactive map is 

size of area palm oil plantation and production 

per ton in 2023 according to the province of 

Indonesia and Plant Status (Smallholders, 

Government Estate and Private Estate). 

 

The Province of Indonesian map extracted form 

map created by the OpenStreetMap 

community1. We extracted the province data 

and converted into a file of type geojson. Figure 

3 is a snippet of the extracted data of Aceh 

province that store in geojson file.  

 

Data Usability Testing  

Usability testing consist of several important 

attributes: learnability, efficiency, 

memorability, errors and satisfaction [26]. 

Learnability is how easy the system to learn, 

efficiency is how the system can increase 

productivity, memorability is how the use and 

information provided in the system is easy to 

remember, Errors is the absence of errors that 

appear and satisfaction is seeing how the system 

can be accepted and liked by users [27]. 

 

 

Usability testing is performed by inviting users 

to test the initial prototype. Users will be given 

assignments as instructions, asked questions 

associated with the assignments given. Users 

are also given free time to explore the prototype 

products. After the task is completed, the user 

will answer the questionnaires. Users who have 

completed the given task and provided feedback 

called respondents. 

 

The tasks that need to be done are: 

1. Read a statistics book (digital version) 

related to palm oil for data for 2023. Then 

look for the following information:  

• Province with the largest production 

data 

• Province with the smallest production 

data 

• Province with the largest oil palm 

plantation area data 

• Province with the smallest data on oil 

palm plantation area 

Figure 4. Interactive Map of Indonesia Palm Oil Plantation 

Figure 5. Information shows when the cursor is directed at the province of North Sumatra 
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2. Use the interactive map and look for the 

following information  

• Province with the largest production 

data 

• Province with the smallest production 

data 

• Province with the largest oil palm 

plantation area data 

• Province with the smallest data on oil 

palm plantation area 

 

The questions asked to users are: 

1. Is the interactive map easy to operate? 

(RQ2) 

2. Is the color display comfortable to look at 

and not boring? (RQ2) 

3. Is the written information on the interactive 

map easy to read? (RQ2) 

4. Does the additional information on the 

right side of the map (legend) help the 

information search process?  (RQ2) 

5. Is the requested information easier to find 

compared to digital statistics books? (RQ1) 

6. After using the interactive map, does some 

information become easier to remember? 

(example of provinces producing the 

largest palm oil production in Indonesia)" 

(RQ1) 

 

7. Do users gain new insights / new 

knowledge from viewing this interactive 

map? (RQ1) 

8. Do users interested in knowing more about 

the distribution of palm oil data in 

Indonesia? (Examples of production data, 

land area data and human resource data) 

(RQ1) 

 

 

9. Do users interested in knowing more about 

data statistic of palm oil plantation, which 

is Indonesia's leading agricultural export 

commodity? (RQ1) 

 

Open questions to get feedback from users:  

1. What information do users remember most, 

after using an interactive map?  

2. Write feedback regarding interactive maps.  

3. For future development, What information 

do users want on an interactive map? 

 

Result and Discussion 

Initial Prototype  

The initial prototype is an interactive map 

website. The screen shot when user access 

website is in Figure 4. The interactive map is 

connected to a database with statistical data of 

oil palm plantation production in 2023.  

 

The colors on the interactive map show 

information about the area in hectare of oil palm 

land in each province. The redder the color, the 

largest area of oil palm land in that province. 

From this interactive map the province with the 

largest area of oil palm land is Riau, then 

followed by West Kalimantan and Central 

Kalimantan. The color differences according to 

the total oil palm area per hectare can be seen in 

the legend on the right side of the map. 

 

This interactive map can show detailed 

information on each province by pointing the 

cursor at the desired province. The action 

example is in Figure 5. This image illustrates 

when the cursor is directed at the province of 

North Sumatra. 

 

 

Figure 6. Province of Jakarta appears after the map is zoomed in and the position is adjusted 
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Other features from interactive map are users 

can do zoom in, zoom out and swipe left - swipe 

right in order to find the information they need. 

For example, when user looking for the 

province of Jakarta or DIY which has a smaller 

area compare the other provinces, the map needs 

to be zoomed in to find the specific location. 

Figure 6 shows the province of Jakarta appears 

after the map is zoomed in and the position is 

adjusted. 

 

Results of Qualitative Testing Initial Prototype 

There were 71 respondents who performed 

usability testing on initial prototype products 

that had been developed. Usability testing was 

performed by palm oil polytechnic students 

N=53, employees (lecturers and education staff) 

N=11 and SMK students who were doing 

internship work at the palm oil polytechnic N=4. 

The average age of respondents was 22.28 years 

(minimum = 19 years and maximum = 43 

years), with a gender distribution of N = 24 

women and N = 17 men. 

 

Result of the questioner result is shows as graph 

in figure 8. The highest score is in question “the 

written information on the interactive map is 

easy to read” with 3.41 point as a mean score 

(where a score of 4 is completely agree).  

The next highest value with 3.37 point as a mean 

score was obtained from the following 

questions: "Is the interactive map easy to 

operate?" and " Do users interested in knowing 

more about data statistic of palm oil plantation, 

which is Indonesia's leading agricultural export 

commodity?".  

 

From these questions, it can be concluded that 

the aim of the interactive map to make easier 

user for gaining information about palm oil 

plantation and to increases user curiosity 

regarding the agricultural commodity especially 

palm oil plantation, which is one of the 

objectives of disseminating agricultural 

commodity statistics books is accomplished. 

 

The research question was also answered in the 

question "Is the requested information easier to 

find compared to digital statistics books?" 

which is obtained a 3.3 point of mean score. 

Based on questions which is mapped to the 

research objectives (RQ1 and RQ2), the initial 

prototype goal was fulfilled. 

 

Several open questions were also asked to 

obtain feedback from users for the next 

prototype development. Table 1 is collected 

feedback grouped based on similarity topics.   

3.37

3.34

3.22

3.2

3.3

3.16

3.41

3.3

3.37

1 2 3 4

9. Do users interested in knowing more about data statistic of palm oil
plantation, which is Indonesia's leading agricultural export commodity?

(RQ1)

8. Do users interested in knowing more about the distribution of palm oil
data in Indonesia? (Examples of production data, land area data and

human resource data) (RQ1)

7. Do users gain new insights / new knowledge from viewing this interactive
map? (RQ1)

6. After using the interactive map, does some information become easier
to remember? (example of provinces producing the largest palm oil

production in Indonesia)" (RQ1)

5. Is the requested information easier to find compared to digital statistics
books? (RQ1)

4. Does the additional information on the right side of the map (legend)
help the information search process?  (RQ2)

3. Is the written information on the interactive map easy to read? (RQ2)

2. Is the color display comfortable to look at and not boring? (RQ2)

1. Is the interactive map easy to operate? (RQ2)

Questioner Result from Usability testing of Interactive Map Prototype

Figure 7. Bar graph show questioner result 

Strongly                          disagree                                      agree                                  Strongly 
Disagree                                                                                                                              Agree 
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Some of the suggestions are interactive maps 

should display more detailed information, such 

as district data (not just provincial data), CPO 

production company/factory data, international 

data and so on. Some feedback also related to 

additional displays and features for the 

interactive map. 

 

Conclusions 

This research is software development project 

for a website-based interactive map. This 

software is developed using a prototype 

software development life cycle methodology. 

There are two important objectives of this 

research : finding out whether interactive maps 

are more effective in conveying information 

(especially related to oil palm plantation data) 

compared to statistical data in tables format, and 

testing whether the chosen tool can meet system 

needs.  

 

This research report is a progress report from 

the development of the initial prototype. The 

initial prototype is developed using several 

tools chosen by the research team to support 

interactive maps features. Tools that used to 

develop this interactive map are : python as 

programming language, flask as a website 

framework, mysql as a database, html and css 

as a web display, and Plotly as a library that 

significanly contribute to the features.  

 

Usability testing is carried out to see whether 

the research question is fulfiled as well as to get 

feedback from users as an inputs for further 

development. The Result conducted from 

usability test shows that the goal of the 

interactive map to make easier user in gaining 

information about palm oil plantation and to 

increases user curiosity regarding the 

agricultural commodity especially palm oil 

plantation is achieved. Some feedback also 

recorded as a reference for next development.  
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