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Abstract. Life cycle assessment is a quantitative method to analyze the 
environmental impact that consists of four main activities: goal and scope 
definition, life cycle inventory, life cycle impact assessment, and 
interpretation. The application of the life cycle in palm oil industry are 
very important and already conducted by many researchers. However, the 
most difficult task in life cycle assessment are the life cycle inventory. In 
this research, this study proposed the software to support the life cycle 
inventory in palm oil production. The result of the study was the 
conceptual design of the life cycle inventory software. 
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1 Introduction  
Palm oil is a vital product in the world to produce cooking oil, salad oil, margarine, 
shortening, soap, fatty acid, biodiesel, and other valuable product. Indonesia, as the biggest 
producer of palm oil in the world [1]. One of the concerns in the palm oil industry is the 
environmental aspect of achieving the sustainability of the productions. The government 
and industry have an action by implementing the Roundtable Sustainable Palm Oil (RSPO) 
and Indonesian Sustainable Palm Oil (ISPO) as a standard to prevent the environmentally 
damaged during the productions [2, 3]. Another effort, by utilizing the Life Cycle 
Assessment (LCA) based on ISO 14040 included the series of the standard [4, 5].  

LCA consists of several activities such as (i) scope and definition, (ii) life cycle 
inventory analysis, (iii) life cycle impact assessment, and (iv) interpretation. The range of 
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analysis has defined the boundary of the system included in the study. The scope included 
the definition of the boundary. Then, the inventory analysis is activities to collect the 
information on material flow, energy flow, system design, and information of the system 
will be analyzed. 

Finally, the impact on the environment analyzed to get the result of the LCA. The users 
can interpret the result to get feedback on the system. In the palm oil industry, LCA 
implemented to analyze biodiesel production [6–10], land-use change analysis, and 
integrated utilizing the Palm Oil Mill Effluent (POME) for valuable product [11, 12]. In the 
previous study, the inventory analyzed conducted with specific cases and specific 
assumptions [13]. To extend the examined with another case, the tools of the life cycle 
inventory to assist evaluating the LCA [14, 15].  

This research proposed the conceptual design of the life cycle inventory software for 
palm oil production. The conceptual framework consists of the system boundary of the 
system, actor design, and user interface design on the life cycle assessment application.   

2 Materials and methods 

The development of the software to support the inventory in the palm oil industry to 
conduct the LCA consists of the analysis, software design, and implementation. 

2.1 Analysis 

Palm oil production consists of land preparation, cultivation, transportation, palm oil mill, 
and conversation to the valuable product such as biodiesel and others. The boundary of the 
system in this research was defined (Figure 1). In palm oil plantation the input resources 
were needed are seed, fertilizer, herbicide, water, and diesel. In a life cycle assessment, 
inventory analysis was based on the boundary of the system. Based on the boundary, data 
was collected to evaluate the environmental impact of palm oil production. In this research, 
data will evaluate and collect from the Aceh Province, Indonesia.  

 
Fig. 1. Boundary condition of the system 

 
The utilization of the resources mainly calculated in the area. Then, the Fresh Fruit 

Bunch (FFB) send to the palm oil mill (POM) to process the FFB to the Crude Palm Oil 
(CPO) [4, 15, 16]. The fiber and shell utilized to generate the energy to run the POM. The 
Empty Fruit Bunch (EFP) utilized as compos to use again as fertilizer. The CPO used to 
produce the biodiesel through transesterification process. An other products to provide the 
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cooking oil. Finally, the boundary condition set regarding developing the life cycle 
inventory software.  

2.2 Software design 

This step, the design of Life Cycle Inventory (LCI) software was conducted by identifying 
the users related to the LCI Database. The data was collected from the researchers (expert) 
and practitioner by the software developer. Then, the data collector will collect the baseline 
data and input to the system. Data verification staff validates the data collected to the 
system. Finally, specific users will use the baseline data by information the new data with 
the case, edit the LCI database, and use (view) the database. Figure 2 shows the relation of 
the users in the database LCI. 

 

Fig. 2. Role of the users in the LCI database 

2.3 Implementation 

Software implementation was the process to transform the concept of software 
development. A database management system (DBMS) was implemented to store and 
manage the data from the inventory process. The MySQL DBMS was used to run the 
software. PHP and Javascript programming was used to develop the system interface. The 
user interface was developed to interact with the system.  

3 Results and discussion 

The result of this research was the conceptual design of the LCI software for the palm oil 
industry. Based on the analysis phased, the users with a specific role could access the 
system to input, edit, and make the new database from the cases. Then, the facility to input 
was designed in the user interfaces to make the system accessible to the users.  

The user interface designed using the Bootstrap that consists of the Javascript, CSS, and 
HTML. At the beginning of the software, users should log in to the system with a specific 
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username and password. The username set by the administrator to the specific user to 
conduct the inventory. In the main interface of the LCA, the user can access the menu to 
conduct the inventory analysis. The baseline dataset was input by the developers, and the 
user can edit the database based on specific industry conditions. On the left side, there are 
several menus to access the inventory analysis such as nursery, cultivation, plant 
maintenance, harvesting, transportation, POM, and process to biodiesel using the 
transesterification. The users can use the menu to access the inventory pages. The overall 
interface is shown in Figure 3. 
 

 

Fig. 3. The user interface of the Life-Cycle Inventory 

4 Conclusion  
The result of this study was the conceptual design of the Inventory analysis software to 
support the LCA of palm oil production. The software consists of the input facility, 
analysis, and visualizing the result of inventory. The inventory, analysis software can help 
to manage the data during the inventory process. 
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