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Abstract. The waters of the Kepulauan Riau have a strategic position, the entry and exit point 

of the Malacca Strait and connecting Middle Eastern which known as oil producer countries 

regions and East Asian Industrial countries. The main role to guard the environment and 

implement the government policies is the local community in the border area. This study 

applied quantitative method to investigate public perceptions towards oil waste-related issues 

by identifying knowledge, attitude, perception about impact and future condition foreseeing, 

attribution of responsibility, political perception, and political attitudes. KMO Measure of 

Sampling value is greater than .5 (KMO = .672) and indicates the research instrument was 

meritorious and statistically significant (<.001). In term of political perception and attitude, we 

found a high positive correlation (Pearson’s R=.700, p=<.001) between the two variables. High 

score in attribution of responsibility to TNI indicates a potential further analysis on behalf of 

securitization theory from Copenhagen School of International Security and International 

Relations. Respondents tend to believe and demand that security sector must take a major role 

within the issues since a normal political process was perceived to be not quite enough to 

overcome the problems. It means that securitization will be perceived to succeed in the 

bilateral or trilateral framework instead of multilateral one.  

1. Introduction 

According to Ishak et al [1], the sea transport has a great risk which affects the condition of the sea 

and sea life in the event of oil spilled by the shipping activities. However, Haryono et al [2] said that 

marine oil spill pollution was impacted to water quality and extreme impact to the level of tropic 

marine organisms, the existence of the fish resources are very urgent to be study with regard to the 

availability of food, especially the fish resources of high economic value. In addition, Li et al [3] 

argued that the oil spilled into the sea not only wastes scarce oil resources, causing huge economic 
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losses, but also severely damages the marine ecological environment. Therefore, an effective and 

timely governance and management of coastal marine ecosystems is fundamentally important for 

maintaining the valuable functions and services they provided, as stated by Lu et al [4].  

The estimate for the amount of oil entering the world’s marine environment is about 2.4 million 

tonnes per year, with yearly variations depending on the frequency of oil spills. Sources of oil 

pollution include natural seeps and anthropogenic sources such as discharges from storage facilities 

and refineries, discharges and deballasting activities from tankers and other vessels, accidental oil 

spills and pipeline ruptures, stated by Tong et al [5]. The waters of the Kepulauan Riau have a 

strategic position. This is because Kepulauan Riau water position is the entry and exit point of the 

Malacca Strait and connecting Middle Eastern which known as oil producer countries regions and East 

Asian Industrial countries such as China, Korea, Japan and Taiwan. The main commodity in trade that 

crosses the waters of the Riau Archipelago is petroleum which originates from the Middle East with 

destinations in East Asia, stated by Qu et al [6]. This make Kepulauan Riau' waters are often polluted 

by oil valleys that damage the marine ecosystem in the Kepulauan Riau. 

Oil spill in generally caused by accidents such as ship collisions or crushed by sea corals. This is 

due to the heavy traffic of ships crossing the Straits of Malacca and shallow sea in the waters of the 

Kepulauan Riau. Oil spills due to ship accident generally release large amounts of oil spills. Other 

sources of marine oil spills are derived from deliberate oil spills from tankers cleaning activities. Many 

tankers use illegal oil cleaning services because they are cheaper than legal ones. After the tanker has 

cleaned up its remaining oil, the tanker can enter Singapore without the threat of fines or other 

additional costs. However, the organizers of illegal oil cleaning services will dispose of their oil in 

secret in order not to be caught by the authorities and law enforcement. In contrast to oil spills 

resulting from accidents, oil spills resulting from deliberate illegal oil disposal are difficult to account 

for because of the difficulty of identifying the perpetrators. When compared with oil spills due to 

accidents, the responsible party will be asked for fines along with compensation for oil clean up and its 

impact on the community around the coast. 

The impact of oil spill in the sea threatens the marine ecosystem in the waters of Kepulauan Riau 

and also threatens the livelihood of Bintan People especially fishermen.Oil waste also threatens the 

tourism sector of Kepulauan Riau Province, which relies on maritime tourism. In other words, the oil 

spill has a serious impact not only on marine ecosystems but also Kepulauan Riau citizens who rely on 

the fisheries and tourism sectors as a source of livelihood. The main role to keep the environment and 

implement the licies and regulations of government is the local community. Therefore, this 

preliminary analysis based on survey to the people of Bintan, as the region impacted the most, is 

important to be explored and discussed in order to assess the preparedness to fight against the marine 

pollution, especially oil spill in Kepulauan Riau waters. 

 

2. Methodology 

This study applied quantitative method to investigate public perceptions towards oil waste-related 

issues. Our data are collected through survey by distributing questionnaires to 100 respondents 

determined through clustered random sampling. Polls are public survey conducted in July 2020. The 

surveys were administered in Bintan Island, Kepulauan Riau Province for less than one month. In 

total, 100 surveys were administered providing 100% of total sample size. Surveys were administered 

in pencil-and-paper format via an interview method. We were assisted by 10 trained research 

assistants (RAs) who administered the surveys to participants in the location and the whole process of 

the surveys were supervised by the authors. After the surveys were administered, RAs sent the 

questionnaires to 1 of the authors—as survey coordinator—who in charge for collecting data and 

create the dataset for the analysis. Collected data was coded numerically to obscure identifying 

information on participants. We also used correlation analysis to see whether there is any significant 

relation between certain variables based on the descriptive statistics that we have run. 
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In this study, we identify knowledge, attitude, perception about impact and future condition 

foreseeing, attribution of responsibility, political perception, and political attitudes. Moreover, we 

arrange indicators for each variable. Socio-demographic variable consists of gender, job/occupation, 

income, and number of dependent(s). Knowledges include seven indicators, attitude includes six 

indicators, each impact and future condition foreseeing include three items, attribution of 

responsibility includes twenty items, political perception with seven items, and political attitude with 

eight items. 

Table 1. Kaiser-Meyer-Olkin measure and factor analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .672 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 3914.171 

df 1540 

Sig. .000 

 

KMO Measure of Sampling value is greater than .5 (KMO = .672) and indicates the research 

instrument was meritorious and statistically significant (<.001). With value that was less than 0.50, the 

results of the factor analysis will be useful with the data. We also examine the 56 items that were used 

in the research instruments with reliability analysis with 40 respondents for pilot test. The test showed 

reliable with 0.918 Cronbach’s Alpha value. 56 items of the instruments were adequate to proceed 

with further analyses. 

Table 2. Reliability analysis using IBM SPSS 26 

Reliability Statistics 

Cronbach's Alpha N of Items 

.918 56 

 

3. Results and Discussion 

 

3.1. Characteristics of Respondents 

Research respondents more likely to be male (71.4%). Majority of respondents are student (32.1%), 

some work in fishery sector (28.6%) while the others work as private sector employee (11.9%), 

freelancer (6%), housewives (4.8%), laborer (2.4%), local government (2.4%), and state//government 

employee (1.2%). 47.6% respondents were living alone, while others have 2 dependents (17.9%), 3 

dependents (13.1%) and more than 3 dependents (21.4%). 

In term of income, 33.3% of the respondents make less than one million rupiah per month. 13.1% 

make one to two million rupiah per month, 33.3% make two to three million rupiah per month, and 

21.4% make more than three million rupiah per month. 

3.2. Knowledge and Attitude 

Knowledge was the first items that were asked to the respondents, after socio-demographic. We 

delivered seven trivia questions regarding the oil waste related issues. We gave ‘Yes’ and ‘No’ 

questions with ‘Don’t Know’ choice as well. All the answered were coded with correct for true 

answers and incorrect for false and don’t know answers. These items indicate how well-informed 

and/or insightful respondents regarding the issues. 
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Figure 1. Knowledge on oil waste related issues 

As can be seen in the Figure 1, 71.43% respondents know that Oil Waste pollution along the coast 

of Bintan Regency is annually during the North season. Half of the respondents were split regarding 

the intention aspect of Oil Waste pollution. Half of the respondents still believe that oil waste pollution 

along the coast of Bintan Regency was a natural case. 64.29% of the respondents know that the issue 

is an international issue involving Indonesia, Singapore, and Malaysia. 72.62% of the respondents also 

know that oil waste pollution is not only about damaging the tourism, but also the others. Despite most 

of respondents know the issues involve international actors, many of them (72.62%) still believe that 

this issue was a full responsibility of the regional government instead of national and international 

actors. However, 61.90% of the respondents understand this issue must be completed with agreements 

and cooperation between countries. 

From our survey, Bintan communities affected by Oil waste strongly agree that oil waste threatens 

health as much as 34.52%% and agrees as much as 40.48%. The local community also strongly agreed 

to want to be proactive from the community as much as 30.95% and 54.76% agreed. The people of 

Bintan, 38.10%, agreed and 29.76% agreed that they were worried about waste oil every day. 

We also analyze to what extent the knowledge was associated with attitude. While knowledge 

refers to the understanding, attitude refers to the feelings about the subject or issues. To explore this 

relation, we ran a correlation between the knowledge and attitude. There was no significant relation 

between both variables (Pearson’s r= -.172, p= .119). It means that knowledge does not necessarily 

lead to such attitude regarding the oil waste issues among the respondents. When we analyze deeper to 

each item, we found correlation between Know7 and Attit1 (Pearson’s r= .235, p= .031), Attit2 

(Pearson’s r= .289, p= .008), Attit3 (Pearson’s r= .227, p= .038), Attit5 (Pearson’s r= .226, p= .039) 

and Attit6 (Pearson’s r= .251, p= .021). Respondents who feel afraid of their health and security as 

well as their loved ones, sad with polluted nature condition, think it should take protective and 

proactive against pollution, feel haunted/imagined and even feared for next/upcoming pollution, at the 

same time, know and believe Oil waste management must be completed with agreements and 

cooperation between countries. 

71,43% 

50,00% 

64,29% 

72,62% 

90,48% 

27,38% 

61,90% 

28,57% 

50,00% 

35,71% 

27,38% 

9,52% 

72,62% 

38,10% 

Oil Waste pollution along the coast of Bintan Regency is…

Oil Waste pollution along the coast of Bintan Regency is…

Waste comes from the Outport Limit (OPL) in the border…

Oil Waste pollution only causes losses to the tourism…

Oil Waste pollution has more impacts than just the…

Handling, recovery and prevention aspects are the full…

Oil Waste must be completed in agreements and…

Correct Incorrect
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Figure 2. Current impact perspectives on several conditions related oil waste issues 

Consistency with the impact section, economy was rated with 36.90% saying much worse and 

34.5% saying somewhat worse. The others were rated as ‘same as now’ with various percentage above 

50%. Most of the respondents were worried about their economic condition and were pessimistic 

about its future since they perceived there will be no any significant change in the future. Below 4% 

believed that they will have a better condition in the future in term of economy, below 2% in term of 

health, mental health, and family condition. 

Bintan people who live on the coast which are the most affected by oil waste. Based on our survey, 

42.86% agreed that waste oil has a bad impact on the economy. This is because most residents on the 

coast depend on fisheries and tourism as a source of income. However, coastal communities doubt the 

impact of oil waste on health (40.48%), mental health (69.05%), and family conditions (55.95%). 

 

Figure 3. Attribution of responsibility 

3.3. Political Perception and Attitude 

As can be seen in the following figure 4, the majority of Bintan people who are affected by waste oil 

want a regional head candidate who has a solution and an idea of the handling problem of oil waste 

(48.18%) and has high hopes for the candidates chosen in the election for handling oil waste (41.67%). 

However, the majority of people affected by neutral oil waste regarding the views of whether the 

42,86% 

27,38% 

16,67% 

22,62% 

3,57% 

8,33% 

5,95% 

10,71% 

26,19% 

40,48% 

69,05% 

55,95% 

27,38% 

23,81% 

7,14% 

9,52% 

0,00% 

0,00% 

1,19% 

1,19% 

Impact for Economy

Impact for Health

Impact for Mental Health

Impact for Family Condition

High Low Moderate Very High Very Low

3,98 
3,96 
3,76 
3,74 
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3,62 
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3,58 
3,43 
3,42 

3,36 
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3,29 
3,27 
3,25 

3,07 
3,06 

3,02 
2,75 
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TNI (AL, AU, and AD)

Indonesia President

BAKAMLA (Indonesian Coast Guard)

Badan Nasional Pengelola Perbatasan

Mayor/Regent

Indonesia Minister of Foreign Affairs

Related NGOs

Tank Cleaning Business in Singapore

ASEAN

God's Fate so human could learn
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President (54.67%), the Governor (51.19%) and the Regent (50%) successfully handled the problem of 

waste oil well. 

 

Figure 4. Political perception 

As can be seen in fig. 5, Bintan people who are affected by oil waste are optimistic about 

supporting government policies (45.24%) even though they do not feel close to political parties and 

politicians (41.67%), but on the other hand the majority of neutral citizens are optimistic if their voices 

are heard by the government (52, 38%), neutral that trust in politicians and central and regional 

government (50%). 

 

Figure 5. Political attitude 

In term of political perception and attitude, we found a high positive correlation (Pearson’s R=.700, 

p=<.001) between the two variables, see Fig. 6. Respondents who agree to vote for capable and 

knowledgeable candidate in term of waste pollution management, think President, Governor, and 

Mayor/Regent have done a good job, feel government is transparent, and have high hopes for 

candidates and/or parties that they have chosen in the election, will likely to feel close with certain 

political parties and/or politicians, aware with what is happening in politics and government, feel their 

voice were heard by government, follow the news, interested to understand and participate in politics 

17,86% 

25,00% 

32,14% 

30,95% 

23,81% 

30,95% 

42,86% 

54,76% 

51,19% 

50,00% 

58,33% 

28,57% 

48,81% 

30,95% 

16,67% 

14,29% 

16,67% 

8,33% 

41,67% 21,43% 

Vote for capable and knowledgeable candidate in…

I join for discussions, workshops, etc related to oil…

I think, President has handled oil waste well

I think, Governor has handled oil waste well

I think, Mayor/Regent has handled oil waste well

I feel the information provided by the government…

I have high hopes for the candidates and/or parties…

Strongly Disagree Disagree Neutral Agree Strongly Agree

41,67% 39,29% 

35,71% 

15,48% 

17,86% 

21,43% 

26,19% 

20,24% 

52,38% 

23,81% 

42,86% 

50,00% 

22,62% 

14,29% 
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19,05% 

45,24% 

26,19% 

16,67% 

45,24% 23,81% 

I feel close to certain political parties and/or…

People like me don't understand what's…

My voice is heard by the government

I always follow the news and information about…

I am both interested to understand and…

I believe in politics, politicians and government…

I fully support what the government is doing…
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and government, believe in it, and fully support the government regarding the oil waste governance 

and pollution management. 

 
Figure 6. Correlation plot between political perception and attitude level 

4. Conclusion 

High score in attribution of responsibility to TNI indicates a potential further analysis on behalf of 

securitization theory from Copenhagen School of International Security and International Relations. 

Respondents tend to believe and demand that security sector must take a major role within the issues 

since a normal political process was perceived to be not quite enough to overcome the problems. This 

high score was not correlated with Indonesia Minister of Defense which is in the medium score range. 

Even though respondents believe in agreements and cooperation between other countries (i.e. 

Singapore and Malaysia), ASEAN has low score related to attribution of responsibility, even below 

the Higher Education institution, Indonesia Minister of Defense, and Indonesia Minister of Foreign 

Affairs. It means that securitization will be perceived to succeed in the bilateral or trilateral framework 

instead of multilateral one. Business sector was in the medium range of attribution of responsibility 

score. Singapore Prime Minister was considered to be more responsible than Malaysia Prime Minister. 

In regard to politics, a positive political perception will lead to a positive political attitude. 

Regarding these political aspects, 91.7% of the respondents took part in the last 2019 election and will 

take part in the upcoming 2020 local election. By this number of responses, people who aware with 

the oil waste issues, are potential voters for the upcoming 2020 local election. It was also associated 

with the knowledge aspect that respondent believe that regional or local government has full 

responsibility to manage and handle the oil waste related issues. 

Prevention, reduction and control enforced along with International Act should be applied, as the 

Merchant Shipping Act 1998 and International Fund for Compensation for Oil Pollution Damage 

1992, which both are related to the pollution of the sea and pollution from ships, stated by Hananto [7]  

The mode of third-party governance over environmental pollution proposed all enterprises are 

classified as the pollution emitters and controllers. Implementation mechanism is proposed to promote 

the efficiency of pollution control and regularize the environmental protection service offered by the 

third-party enterprise. Bingsheng et al found [8]  remote sensing technology has the characteristics of 

high efficiency, timely, large-scale monitoring, and has great application value in monitoring areas 

such as oil spills on the sea, stated by Ning et al [9]. 
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