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INTRODUCTION

According to the Regulation of the Minister of Environment and Forestry of the Republic of Indonesia
Number 27 of 2021 concerning the Environmental Quality Index, the Environmental Quality Index (EQI) is a
value that describes the environmental quality of an area within a particular time. EQI is obtained compositely
from the values of the Water Quality Index (WQI), Air Quality Index (AQI), Land Quality Index (LQI), and
Sea Water Quality Index (SWQI). The EQI of each region contributes significantly to the calculation of
national EQI, whereas national EQI is obtained from the sum of each provincial EQI multiplied by the weight
of the province. The area in the province of West Java that has the most significant number of industrial estates
in Indonesia is Bekasi Regency. Bekasi Regency, the most significant industrial area in Southeast Asia
(Agustina 2021), is now facing the threat of environmental damage. This condition is to the results of research
by Ahmed et al. (2022) in the Asia-Pacific region that industrialization plays a role in economic growth but
contributes to the impact of environmental damage and threatens the quality of human life.

Bekasi Regency is one of the outermost zones of the Jakarta metropolitan area, which is directly affected
by the metropolitan core area (Indraprahasta 2013 and Pravitasari et al. 2015 in Kurnia et al. 2020). Given the
high population of Bekasi Regency, which is 3.157.962 people, and the population growth rate of 1,93% based
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on the results of the interim population projection for 2020-2023 (Bekasi Regency in 2022), the pressure on
the carrying capacity of the environment and the quality of the environment should be a concern. Therefore, it
IS necessary to describe the environmental conditions of Bekasi Regency in a certain period, which is also an
instrument for the success of the local government in protecting and managing the environment, namely
through the determination of the environmental quality index. In responding to the results of the environmental
quality index, information is needed on the factors that have the most influence on the environmental quality
index. These factors are related to each index (AQI, WQI, LQI) in the aggregate and can affect the fluctuation
of EQI. Information on the factors that affect the environmental quality index can be used as study material
for local governments in protecting and managing the environment.

METHODS

Research Location and Time

This research was conducted in Bekasi Regency, with the duration of the research being six months, from
July to December 2021. Interviews with the first round of expert panelists were conducted in September 2021.
Interviews of the second round of expert panelists were conducted in October 2021.

Methods of Collecting Data

This research is descriptive and quantitative. The type of data collected to identify the factors that
influence the Bekasi Regency EQI is secondary data with data sources from interviews and literature studies.
Interviews were conducted with nine expert panelists, six expert panelists from the Bekasi Regency
Environmental Service, two expert panelists from the Bekasi Regency Cipta Karya and Tata Ruang Office,
and one expert panelist from the Bekasi Regency Regional Development Planning Agency. Meanwhile,
secondary data collection in the form of water quality and air quality in the Bekasi Regency was obtained from
the Bekasi Regency Environmental Service. Land cover data were obtained from SPOT-6 image processing
using ArcGIS to obtain land cover area data.

Data Analysis Methods

The analytical method used in this research is the Delphi method. According to Massaroli et al. (2017),
this method is carried out through a systematic communication structure controlled by the researcher. The
Delphi method also allows expert panelists to receive feedback on the opinions submitted and revise their
opinions while responding to points raised by other participants so that an agreement or consensus can be
reached at the end of the round. Referring to Zatar et al. (2016) and Rum and Heliati (2018), the stages of the
Delphi method carried out in this study are as follows:

a. ldentification of expert panelists who refer to the experience, expertise, and research conducted in their
field to the certification obtained. Expert panelists are also based on their knowledge of the environmental
quality index in Bekasi Regency;

b. Asking the expert panelists' willingness to be involved in the panel or discuss the topic;

c. Presentation of information related to assessment instruments that will be assessed by expert panelists while
at the same time aligning the perceptions of all resource persons. A total of 24 assessment instruments were
used in this study, as follows local government policies, national policies, local government supervision,
national strategic projects, population migration, population growth, education level, public awareness for
healthy living, and conception of community cultural values industrial wastewater pollution, industrial solid
waste pollution, industrial air pollution, household liquid waste pollution, household solid waste pollution,
number of motorized vehicles, soil type based on sensitivity, soil slope, vegetation type based on function,
type of land cover, green open space, unclear tenure and land ownership, land cover change, and drainage
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systems based on water flow (Susmarkanto 2002; Kurniawati et al. 2017; Firman 2009; Putri and
Pamungkas 2014; Sitorus et al. 2012; Trinanda and Santoso 2013);

d. Interviews with expert panelists. In this study, two rounds of interviews with expert panelists were
conducted, which according to Rowe and Wright (1999 in Skulmoski et al. 2007), aimed to enable
participants to improve their views regarding the progress of group work from round to round; and

e. Opinion drawing and consensus measurement. In drawing the opinion of the expert panelists, a survey was
conducted using a questionnaire. The weighting of each factor uses a Likert scale to obtain the influencing
factor with the highest weight value (Taluke et al. 2019). The scale used in the weighting has a value of 1
to 9 based on the level of influence; namely, a scale of 1 indicates not very influential, and a scale of 9
indicates very influential. The questionnaire form consists of the dependent variable in the form of 24
assessment instruments and the independent variable in the form of driving factors and supporting factors
for the assessment instrument.

The expert panelists gave a scale (from 1 to 9) based on the level of importance of each assessment
instrument in influencing the environmental quality index in Bekasi Regency. The answers from all expert
panelists were then analyzed statistically using the standard deviation and interquartile range approach. The
final result of this statistical analysis is in the form of consensus or convergence of opinion, as well as the final
result of the Delphi Method procedure.

RESULTS AND DISCUSSION

After going through two rounds of interviews using a questionnaire form to 9 expert panelists, the results
were obtained from the expert panelists' responses to the questionnaire given. The following is the order of the
expert panelists who became respondents in the interviews that were conducted:

a. The first expert panelist : Expert from the Environmental Service of the Bekasi Regency

b. The second expert panelist : Expert from the Environmental Service of the Bekasi Regency

c. The third expert panelist : Expert from the Environmental Service of the Bekasi Regency

d. The fourth expert panelist  : Junior expert planner from the Development Planning Agency
of the Bekasi Regency

e. The fifth expert panelist : Junior expert planner from the Department of Human Settlements
and Spatial Planning of the Bekasi Regency

f. The sixth expert panelist : Spatial junior expert from the Department of Human Settlements

and Spatial Planning of the Bekasi Regency
g. The seventh expert panelist : Environmental impact controller junior expert from the
Environmental Service of the Bekasi Regency

h. The eight-expert panelist : Environmental impact controller junior expert from the
Environmental Service of the Bekasi Regency
i. The ninth expert panelist : Environmental supervisor junior expert from the Environmental

Service of the Bekasi Regency

The assessment instrument used in the questionnaire form is obtained from the literature study results and
is open if additional instruments are from expert panelists. However, in this research, as many as 24 instruments
were obtained, and there were no additional new assessment instruments from expert panelists. The following
results of the expert panelists' answers in the first round of interviews (Table 1) are presented. The results of
the answers from all rounds of interviews were then statistically analyzed to see conclusions or consensus.
Reliable consensus is the expected result of the Delphi method procedure derived from expert opinion groups
(Niederberger and Spranger 2020). To determine whether the assessment instrument has reached consensus,
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statistical analysis is used with indicators of reaching consensus if the standard deviation is < 1,5 and the
interquartile range is < 2,5.

Table 1 Results of expert panelists’ answers in the first round of interviews

Expert panelists
X1 X2 X3 X4 X5 X6 X7 X8 X9
8 9
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12 Industrial air pollution
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16 Soil types based on sensitivity

17 Land slope

18 Types of vegetation based on the root
system

19 Types of vegetation based on function

20 Types of land cover

21 Green open space
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24 Drainage system based on water flow
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The standard deviation and interquartile range were statistically calculated after getting the findings of
the first round of interviews using 24 assessment tools. It is clear from the results of the calculation of the
standard deviation and interquartile range when compared to the findings of the first round of interviews (Table
2) that 15 assessment instruments, specifically those with a standard deviation value of < 1,5 and an
interquartile range value of < 2,5, have been mutually agreed upon. Local government policies, national
policies, local government oversight, national strategic projects, population growth, migration, public
awareness of healthy living, industrial air pollution, household air pollution, household solid waste pollution,
land slope, land cover type, green open space, and land cover change are the assessment tools that will be used
to the second round of the interviews.

In the initial round of interviews, no agreement was reached. Based on the standard deviation and
interquartile range of the 24 evaluation tools used in the initial round of interviews, it is developed. Therefore,
to verify and balance perceptions, expert panelist interviews were repeated in the second round. Table 3
displays the responses provided by the expert panelists during the second round of interviews. The outcomes
of the expert panelist interviews in the second round were not significantly different from those in the first.

The expert panelists argued that the number of national strategic projects in Bekasi Regency was still small
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and did not alter the environmental quality index, but the interview results from the national strategic project
assessment instrument and the slope of the land changed. However, because the terrain in Bekasi Regency has
a flat (3 - 7%) slope, this element of the ground does not influence the environmental quality score. The
standard deviation and interquartile range calculations for the outcomes of the second round of interviews are
performed to see whether consensus has been attained. To find the agreed-upon and non-agreed-upon
assessment instruments, use this calculation. Table 4 displays the results of calculating the standard deviation
and interquartile range from the outcomes of the second round of interviews. During this second round of
interviews, the expert panelists were required to select each assessment tool into the direct driving elements or
supporting factors impacting the environmental quality index in the Bekasi Regency.

From the results of the second round of interviews, 13 assessment instruments were agreed upon by the
expert panelists, namely local government policies, national policies, local government supervision, population
growth, population migration, public awareness for healthy living, industrial wastewater pollution, industrial
air pollution, sewage pollution, household liquid waste pollution, household solid waste pollution, types of
land cover, green open space, and land cover changes. While the results of determining the direct driving
factors and supporting factors in the environmental quality index in Bekasi Regency can be seen in the data
presented in Figure 1, the determination of the direct driving factors and supporting factors are carried out on
13 assessment instruments that have been agreed upon by the expert panelists.

Table 2 Standard deviation and interquartile range from the results of the first round of interviews

ROUND 2
No Instruments — -
Standard deviation Interquartile range
1 Local government policy 0,73 1
2 National policy 1,47 1
3 Local government supervision 1,21 2
4 National strategic project 1,38 1
5 Population growth 1,31 1
6  Population migration 0,84 0
7  Level of education 3,08 3
8  Public awareness for healthy living 1,30 1
9  The conception of community cultural values 3,31 2
10 Industrial liquid waste pollution 1,40 1
11 Industrial solid waste pollution 3,12 2
12 Industrial air pollution 1,39 2
13 Household liquid waste pollution 0,53 1
14 Domestic solid waste pollution 0,86 1
15 Amount of motor vehicles 1,63 3
16  Soil types based on sensitivity 3,83 3
17 Land slope 1,29 1
18 Types of vegetation based on the root system 3,59 3
19 Types of vegetation based on function 3,66 1
20 Types of land cover 0,86 1
21 Green open space 1,21 2
22 Indistinct land tenure and ownership 3,66 2
23 Land cover change 1,12 1
24  Drainage system based on water flow 3,00 0
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Table 3 Results of expert panelists' answers in the second round of interviews

Z
o

Expert panelists

Instruments

X1 X2 X3 X4 X5 X6 X7 X8 X9

1 Local government policy 7 8 8 9 9 9 9 9 8
2 National policy 6 7 7 8 9 7 7 9 7
3 Local government supervision 6 8 7 8 9 8 7 9 9
4 National strategic project 7 6 7 5 6 9 8 9 8
5 Population growth 6 9 8 8 6 8 9 8 9
6 Population migration 8 7 8 8 7 9 8 8 8
7 Level of education 8 6 6 4 9 4 5 8 5
8 Public awareness for healthy living 8 8 6 7 8 7 9 9 7
9 The conception of community

cultural values 5 4 6 7 8 3 6 9 5
10 Industrial liquid waste pollution 9 9 8 5 9 8 7 9 8
11 Industrial solid waste pollution 7 5 9 5 7 5 6 3 7
12 Industrial air pollution 7 8 9 8 6 6 9 9 8
13 Household liquid waste pollution 8 8 8 9 9 9 9 8 8
14 Domestic solid waste pollution 7 8 8 9 8 9 9 7 8
15 Amount of motor vehicles 8 6 9 8 6 9 7 9 6
16 Soil types based on sensitivity 7 6 7 3 7 2 4 7 5
17 Land slope 8 8 6 8 7 6 7 7 7
18 Types of vegetation based on the root

system 6 5 7 3 4 8 5 7 4
19 Types of vegetation based on function 5 5 7 3 5 4 6 7 5
20 Types of land cover 8 8 9 7 9 7 8 9 8
21 Green open space 7 8 8 8 7 6 9 9 9
22 Indistinct land tenure and ownership 7 6 7 5 7 4 7 1 6
23 Land cover change 9 7 9 6 9 8 9 9 8
24 Drainage system based on water flow 8 5 6 6 6 3 6 6 8

Table 4 Standard deviation and interquartile range from the results of the second round of interviews

ROUND 2
No Instruments — -
Standard deviation Interquartile range
1 Local government policy 0,73 1
2 National policy 1,47 1
3 Local government supervision 1,21 2
4 National strategic project 1,90 2
5 Population growth 1,31 1
6  Population migration 0,84 0
7  Level of education 3,08 3
8 Public awareness for healthy living 1,30 1
9  The conception of community cultural values 3,31 2
10 Industrial liquid waste pollution 1,40 1
11 Industrial solid waste pollution 3,12 2
12 Industrial air pollution 1,39 2
13 Household liquid waste pollution 0,53 1
14 Domestic solid waste pollution 0,86 1

725



Iswari N, Kusuma AB

ROUND 2
No Instruments — -
Standard deviation Interquartile range
15 Amount of motor vehicles 1,63 3
16 Soil types based on sensitivity 3,83 3
17 Land slope 1,62 1
18 Types of vegetation based on the root system 3,59 3
19 Types of vegetation based on function 3,66 1
20 Types of land cover 0,86 1
21 Green open space 1,21 2
22 Indistinct land tenure and ownership 3,66 2
23 Land cover change 1,12 1
24 Drainage system based on water flow 3,00 0
Result of Determination of Factors on Assessment Instruments
Land Cover Change
Green Open Space [
Land Cover Type
Household Solid W aste Pollution
Household Liquid Waste Pollution
Industrial Air Emission Pollution
Industrial Liquid Waste Pollution
Public Awareness for Healthy Living IS5
People Migration I
Population Growth [
Local Govemnment Supervision IEm—"
National Policy [EE—
Local Government Policy I
0 1 2 3 4 5 6 7 g 9 10

m Supporting Factor  m Driving Factor

Figure 1 Result of determination of factors on assessment instruments on the environmental quality index in
Bekasi Regency

From the results of determining the direct driving factors for the assessment instruments agreed upon by
the expert panelists, all assessment instruments are direct driving factors for the environmental quality index
in Bekasi Regency. Changes in land cover, type of land cover, household solid waste pollution, household
liquid waste pollution, industrial air pollution, and industrial liquid waste pollution are the direct driving factors
that most influence the environmental quality index in Bekasi Regency. Any element, natural or artificial, that
directly or indirectly alters an ecosystem is known as a driver. Ecosystem processes are undeniably influenced
by a direct driver. An indirect driver modifies one or more direct drivers to work more subtly (Nelson et al.
2006).

Schafers (1998 in Warlina and Listyarini 2022) stated that the amount of waste created may be impacted
by rapid population growth. Large-scale trash production in the industrial and residential sectors becomes a
problem that is frequently seen in urban areas. This issue is highly intricate and challenging to solve. Another
significant problem to address, particularly in emerging nations, is the lack of land utilized for final garbage
disposal (landfill) (Warlina and Listyarini 2022). Meanwhile, population growth and population migration are
the supporting factors that most influence the EQI in Bekasi Regency. Six assessment instruments do not
support the determination of the environmental quality index in Bekasi Regency, namely land cover changes,
land cover types, household solid waste pollution, household liquid waste pollution, industrial air pollution,
and industrial liquid waste pollution.
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The result is comparable to several previous studies. Rahaman et al. (2020) found that the expansion of
built-up land harmed all aspects of the environment. Waste pollution, both solid and liquid waste, also harms
the environment and human health. Based on research by Abul (2010) conducted in Swaziland, waste pollution
causes severe problems for the environment, and the health quality of 82% of the population living close to
pollutant sources has decreased. Anthropological factors such as population growth and population migration
play an important part in environmental quality, per the opinion of Alnour et al. (2022), that population growth
and urbanization play a critical role in shaping environmental sustainability in any country.

Nelson et al. (2006) mentioned that anthropogenic drivers have a strong relation to economic drivers,
such as consumption, production, and globalization. Humans' efforts to enhance their well-being have a knock-
on effect on economic activity. Natural resource endowments, including ecosystem services (natural capital),
the availability of labor and human capital (labor and human capital), the stock of built resources
(manufactured capital), and the character of formal and informal human institutions all influence the activity's
results (social capital). Aside from the planned outcomes, economic activity can sometimes have unintended
consequences or externalities, which are typically detrimental to ecosystems.

CONCLUSION

Based on the research that has been done, 24 assessment instruments are assessed by expert panelists to
determine the factors that affect the environmental quality index in Bekasi Regency. Of the 24 assessment
instruments, there are 13 instruments agreed upon by expert panelists to determine the direct driving factors
and supporting factors that affect the environmental quality index in Bekasi Regency. The assessment
instruments are local government policies, national policies, local government supervision, population growth,
population migration, public awareness for healthy living, industrial liquid waste pollution, industrial air
pollution, household liquid waste pollution, household solid waste pollution, types of cover land, Green Open
Space (RTH), and land cover changes. All of these agreed assessment instruments directly influence the
environmental quality index in Bekasi Regency.

However, changes in land cover, type of land cover, household solid waste pollution, household liguid
waste pollution, industrial air pollution, and industrial liquid waste pollution are the direct driving factors that
most influence the environmental quality index in Bekasi Regency. Population growth and population
migration are the supporting factors that most influence the environmental quality index in Bekasi Regency.
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