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Abstract—Palm oil plantation provides a positive impact on 

improving standards of living in the community and also 

potential for growth Indonesian economies. Nevertheless, 

there is the high level of smoke pollution that are caused by 

many hot spots in the palm oil plantation area during the dry 

season every year. The objective of this study to empower the 

community by providing the empowerment agent with 

adopting Islamic value to prevent palm oil plantation fires 

through public participant. To obtain a better understanding 

of public participation, the research analysed the study 

through informal discussions in qualitative research. Then, it 

is transformed into a technique that represented the many 

activities using data flow diagrams. The result revealed that 

reinforcement of the empowerment agent to prevent palm oil 

plantation fires is done through religion institutional such as 

mosques. Future research suggested conducting simulation 

modelling technique in order to evaluate the performance of 

empowerment agent in reducing smoke pollution in palm oil 

plantation fires through several performance attributes. 
 

Index Terms—palm oil plantation, fire, data flow diagram, 

public participation, empowerment agent 

I. INTRODUCTION 

Riau is a province with the largest palm oil plantation 

area in Indonesia [1]. This provides a positive impact on 

improving standards of living in the community and also 

potential to growth Indonesian economies. Nevertheless, 

there are also many problems that arise because of the 

existence of the oil palm plantations. Saragih and Bonda [2] 

reported that Riau Province had 859 hot spots in the palm 

oil plantation area which it was the highest hot spots in 

Indonesia that caused smoke pollution during the dry 

season. This had a negative impact to the community not 

only in the Riau Province but also others neighboring 

provinces. Thus, it has become a national issue for the 

Indonesian government to be resolved. 

Palm oil plantation fires in Riau are caused by multiple 

factors. One of them lack of the monitoring of palm oil 

plantation which has not been optimized. Furthermore, 

ownership of palm oil plantations in Riau consists of 
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belonging to community, private and public industry. 

Especially for public and private ownership, they have 

methods and tools with a high level of security for the 

prevention of palm oil plantation fires. However, for 

ownership by the community, the fire prevention still has 

not been the focus in handling due to limited on funds and 

knowledge. Thus, many problems arise because of there 

are many hot spots in palm oil plantation caused by the 

community ownership. In addition, it is also caused dry 

land during the dry season and the level of strong gusts of 

wind [3]. Thus, it facilitate and accelerate the fire to spread 

to several locations. 

Issues of palm oil plantation fires require public 

participation to jointly cope with this disaster. Community 

who living in this area should has the special attention 

about the issue of smog that appears in the dry season. Thus, 

it is necessary to empower the public in order to stimulate 

their responsibility for environmental sustainability not 

only their palm oil plantation but also surrounding their 

residence. Community Empowerment is the responsibility 

of government to provide education and skills to maintain 

and control palm oil plantation area. Government able to 

cooperate and collaboration with private sector and other 

stakeholders to solve this issue. 

This research aims to empower the community by 

providing the empowerment agent based on Islamic value 

to prevent palm oil plantation fires. Empowerment agents 

are in the form of public participant which they are 

managed under the control of government in providing 

education in monitoring on palm oil plantation fires. 

Furthermore, the emperical study was conducted and 

implemented in a village in Kandis districts at Riau 

Province, Indonesia. 

II. PUBLIC PARTICIPATION 

There are many researchers who study public 

participation approach to solving environmental issues. 

Irvin and Stansbury [4] revealed that increasing public 

participation in government decision making on 

environmental issues produce many important benefits. 

Their study analyses key considerations in determining 
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whether public participation is an effective policy-making 

tool. The result showed that there were positive outcomes 

for citizens joining the policy process, collaborating with 

others, and reaching consensus to bring about positive 

social and environmental change. Furthermore, public 

participant needs to evaluate in order to determine how the 

effective community empowerment program. Charnley and 

Engelbert [5] used mail surveys as an effective and 

economical tool for obtaining feedback on Environmental 

Protection Agency (EPA) on community empowerment 

program. They concluded that systematic evaluation 

provides meaningful and useful information that agencies 

can use to improve their public participation programs. 

This study proposed to adopt the public participation 

with implementing Islamic values in community 

empowerment. This approach includes five principles of 

community empowerment [6]:  

1. Humans are treated fairly and openly as a 

manifestation of the capabilities and potentials.  

2. Community empowerment is not seen as a process 

of giving of the party that has something to those 

who do not have. 

3. A process of learning to be independent in the 

improvement of quality of life. 

4. Participation is not only the presence but also 

contribute to a program of community 

empowerment. 

5. Community involvement despite having no power 

or adequate provisions. 

Moreover, they believe that the key to success of this 

principle is integration between the material and spiritual 

dimensions of social life. In addition, Matthoriq [7] 

adopted Islamic values to the empowerment of seaboard 

community which the case study done in Indonesia. They 

revealed that community empowerment showed that the 

actualization of the Islamic values can strengthen the social 

character within the scope of social life because it consist 

of individuals and families that has a high spiritual quality 

in frame working of empowering agents. Moreover, their 

study also suggested the empowerment agent become the 

role model by equipping the individual capacity sufficient 

to have specialized expertise in various sectors in the 

community. 

III. METHODOLOGY 

This research adopted public participation approach to 

fulfil gap of study. Furthermore, Participatory Action 

Research (PAR) method was selected to obtain further 

understanding and consideration on preventing palm oil 

plantation fires based on public participation. Therefore, 

PAR concerns to conduct the case which involves the 

whole stakeholders and their experience to propose 

improvements in the system. Using PAR, it was useful to 

collect information based on an individual’s feelings, 

views, and patterns that are revealed without manipulation 

from the researcher [8]. In addition, the role of PAR 

examined focus group discussion and interviews as 

methods for data collection because it focused on practical 

research considerations regarding the role and tasks of the 

various participants; specific methodological approaches; 

and quality criteria in the sense of arguments justifying a 

participatory approach [9]. Thus, The participant involved 

in making informed decisions throughout all aspects of the 

research process for achieving the ultimate goal of the 

study.  

Moreover, to generalize the finding on preventing palm 

oil plantation fires based on public participation, the study 

needs perspectives from public participation who can share 

their individual experiences through social interaction with 

the human community [10]. In addition, this study required 

existing records and observed the phenomenon to analyse 

what is happening in a given situation. Thus, to obtain a 

better understanding of public participation, the research 

analysed the study through informal discussions using 

in-depth interviews. Understanding people’s meaning is an 

investigation of qualitative research. According to Yin [11] 

qualitative research was a strategy of inquiry explores a 

program, event, activity and process in-depth within the 

real life. 

Validating the research was done through selecting the 

sample size of the study. Thus, this study designs the 

sample with choosing the number of cases in public 

participation using single case study research. Voss et al. 

[12] revealed that single case study greater depth of 

observation. However, it limits on the generalizability of 

the conclusions drawn because it biases such as misjudging 

the representativeness of a single event. 

Result of qualitative research was transformed and 

described into activities which it represented the 

relationship between entities in the case. Hariyati et al. [13] 

employed qualitative research in developing prototypes of 

the nursing management information system using Data 

Flow Diagram (DFD). This technique illustrates how data 

are processed by a system in terms of inputs and outputs. 

Obviously, DFD is believed to elaborate event or activities 

within a system and compatible for qualitative research in 

order to explore the current situation and incremental 

study.  

This study adopted technique in Data Flow Diagram 

(DFD) to describe several activities of empowering agents 

in preventing palm oil plantation fires. Most of studies 

employed DFD to describe collaboration among entities 

including transfers data and information that was occurring. 

Ibrahim and Yen [14] revealed that DFD was an approach 

for specifying, constructing and visualizing the model of a 

system graphically and has been in practical use on a very 

wide basis, Furthermore, Alkazemi et al. [15] reported on 

their experience of using DFD. It was able to improve 

project management by dividing the work into clear-cut 

segments between members of the group and also enable to 

guide participants’ projects in order to identify the amount 

of work done and by whom.  

IV. CASE STUDY 

The study was conducted in a village in Riau which the 

ownership of palm oil plantation included the community 

and industry. Especially for the community, they had 

limited area palm oil plantation approximately 5-10 
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hectare. To manage the village, the community elected a 

former manager of palm oil plantation to be village chief.  

There were Muslim people stayed in the village. To 

fulfil spiritual activities, the government and private 

organization build many mosques. Moreover, mosques 

were religion institutional in the community. 

Obviously, there were several entities that involved 

conducting the environmental crisis in the case of palm oil 

plantation fires. They were community, industry of palm 

oil plantations and government that represented by the 

village chief. 

V. RESULT 

This study elaborated the principle of community 

empowerment through Islamic value to educate the agents 

in order to control and maintain palm oil plantation. There 

were five stages of community empowerment that was 

adopted for empowering agent involving focus group 

discussion, training, monitoring, evaluation and action. In 

practice, reinforcement of empowerment agent is religion 

institutional such as mosques. Furthermore, government 

and industry collaborate for empowering agent in mosques 

in order to invite the community in sharing knowledge and 

skill. Fig. 1 represents stages of the community 

empowerment based relationship between entities into 

flow activities of empowerment to prevent environmental 

crises such as palm oil plantation fires.  

Public participation in disaster prevention was needed to 

avoid the environmental crisis in Riau Province. In this 

study, public participation adopted Islamic value and used 

religion intuitional such as mosques for empowering agent 

in order to prevent palm oil plantation fires. It can be 

applied with the integration of technology, methods, 

materials, funds and social behaviours derived from 

stakeholder information includes: government, industry 

and community [16]. Then, the overall information was 

transferred into training modules for agents in community 

empowerment. 

Focus Group 

Discussion

Training

Monitoring

Evaluation

Action

Mosque :

Empowerment 

Agent

- Goverment 

- Industry

- Community

 

Figure 1.  Stage of empowerment agent 

Analysis the relationship between entities in this study 

as follows: 

A. Government 

This entity serves to help in community empowerment 

through government programs such as providers of funds, 

facilitate the stakeholders in preparation of empowerment 

activities for the preservation of the environment and 

establish a mental and spiritual endurance for empowering 

agent who has been designated. Moreover, the government 

done monitoring program to make sure the empowering 

agent running as well as its function. Finally, there were 

reward and punishment for the agents who support the 

government programs 

B. Industry  

Private sector through Corporate Social Responsibility 

(CSR) helped empower communities in the maintenance of 

palm oil plantation by giving them the knowledge and 

skills to prevent environmental damage. They become 

facilitators who transfer the technology and method from 

industrial experience for the agents in preventing palm oil 

plantation fires. 

C. Community 

This entity is the object of empowerment at the same 

time as agents who responsible for the maintenance of 

palm oil plantation in the working area that has been set. 

The empowerment agents collected data of land ownership, 

weather and potential fires in the village. Then, they 

produced reports to the govement.  

More detail, relationship between government, industry 

and community to educate the agents was transformed into 

a Data Flow Diagram (DFD) which consists of tools such 

as terminator, process, data flow and data store. This study 

was supported by the software of CASE studio to describe 

data flow diagram model. Fig. 2 describes the detail 

process community empowerment based on public 

participation using data flow diagrams. 

VI. DISCUSSION 

Prevention of palm oil plantation fires in this study 

utilized mosques as a centre of empowerment agent. 

Generally, mosque is a place of religion institutional used 

by the Muslim community. Nevertheless, this study 

proposed the mosque to be an instrument of empowerment 

in improving the quality of people's lives. Ahmad Dahalan 

et al. [17] reported that the function of the mosque is 

holistic to create an empowered and independent 

community whenever it integrated with basic of science 

and technology. Thus, to realize it, the mosque must be 

supported by good management in order to maintain the 

environmental issues.  

Moreover, the Mufidah [18] revealed that the mosque 

was able to use for collecting and mobilizing the 

community in various fields because the mosque serve as 

facilitator, catalyst and mediator in empowering of 

community life. Muslim et al. [19] also reported that 

mosque used to collect social fund for activity of 

community because it was able sharing information and 

facilitate communication between stakeholders. Indeed, it 

showed that the mosque was able to educate and organize 

the empowering agent in order to prevent palm oil 

plantation fires which it reduce quality of community life. 
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Figure 2.  Community empowerment using data flow diagrams in CASE studio software 

This study analized the collaboration between 

stakeholders for empowering the agent adopting Islamic 

value. This perspective was used through public 

participation in supporting the strategic planning process 

of government programs in prevention palm oil plantation 

fire in Riau, Indonesia. This is a program of social and 

economic equity between communities and nations to find 

a way to equitably distribute sense of security and increase 

prosperity for all. In other word, community empowerment 

meets the needs of the present without compromising the 

ability of future generations to meet their own needs [20]. 

VII. CONCLUSION 

This study proposed a model to provide the 

empowerment agent through community empowerment to 

prevent palm oil plantation fires. Sustainably of 

environment is the responsibility of government, 

community and industry in order cooperate and maintains 

the social life. This study implemented the public 

participation in a village with adopting Islamic value. The 

result cannot generalize to another area because it must 

consider the culture and behaviour of community within an 

area. Future research suggested conducting simulation 

technique in order to evaluate the performance of 

empowerment agent in reducing smoke pollution in palm 

oil plantation fires through several performance attributes. 
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