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Abstract. This study aims to identify the effect of
green supply chain management on environmental
sanitation management in Banda Aceh. It caused by a
high level of diversity and population density and
circular migration in these city. This quantitative
study conducted to 3 districts along case, namely
densest, most diverse population and circular
migration characteristics. A total of 400 respondents
spreading in 3 districts were participated in this
study. The result of the study shows that the behavior
of Banda Aceh people is categorized as standard.
Furthermore, the awareness level of Banda Aceh
people on environmental sanitation management is
categorized as good. Meanwhile, Green supply chain
strategy and people awareness are caused by
increased population growth due to massive
urbanization and high birth rate. However, the
existence of public facilities (such as garbage dump,
etc.) and people's awareness about the environment is
still lacking. Environmental sanitation management
still needs the government to play a key role in
improving infrastructures such as green supply chain
for garbage dump, clean water tank, waste treatment
facilities for residual waste, organic and inorganic
waste as well as continuous socialization related to
environmental sanitation management issues that can
influence behavioral change and emerge high
awareness from the community towards a healthier
life in accordance with the objectives of sustainable
development goals.

Keywords— Green Supply Chain Management,
Environmental Sanitation, Waste

1. Introduction

The green supply chain is one of the best ways to
protect the environment and improve the current
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state of the planet. In recent years, supply chain
management has become more than just an area of
research. By adapting the field of research and
various theories, it is involved in engineering, sales,
marketing, strategic management, logistics and
economics, in other words, the green supply chain
has become a complex and, of course, practical
process. Production with minimal waste and
environmental damage has become one of the
serious goals of industries, which has led to the
formation of the concept of green supply chain as a
concept that elements of sustainability and a
combination of global environmental thinking and
upstream and downstream members of a
management community [1-5].

The issues of environmental sanitation
management have been a global discussion since
then until now [6]. This is caused by the desire and
efforts of the world society to achieve a healthy
life, as stated in the objectives of sustainable
development goals (SDGs). In many opinions,
developing and maintaining the environment to be
clean and comfortable for the residents to carry out
their lives are the hope of all parties [7].
Environmental sanitation can be interpreted as an
activity that aims to improve and maintain the so-
called standard environmental conditions that
become the place for people to live. Besides,
environmental sanitation is also a circumstance that
encompasses the means of waste disposal, water
supply, and the likes ([8]. Improvement of
sanitation facilities and sewerage has an impact that
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can yield significant benefits for human's health
and quality of life [9].

Widespread sanitation management is still one of
the main focus issues for world society. Poor
environmental sanitation can be a source of various
diseases that can disturb human's health [10]. One
of the diseases caused by poor sanitation in several
carried out studies is diarrheal disease whose
primary source is poor sanitation [11-17]. Data
from Aceh’s Central Bureau of Statistics revealed
that during 2015-2018 approximately 339,518
diarrheal diseases occurred with the case number
kept fluctuating each year. Furthermore, as for
Banda Aceh, the incidents of diarrheal diseases
during 2015-2018 reached a total of 13,374 cases.
Moreover, the transmission of infectious diseases
including those already mentioned above, cholera,
typhus,  hepatitis, polio,  cryptosporidiosis,
ascariasis and schistosomiasis are caused by poor
sanitation; such as open defecation practice and
households waste. [18, 19].

The management of environmental sanitation in
companies is closely related to their performance.
This is in accordance with what was conveyed by
Sari, who stated that environmental diseases in
developing countries are mostly caused by poor
supply chain system. To maintain a healthy
environment and efficient business, it needs to put
attention to proper green supply chain measures.
The measures taken here is to stop open defecation
practice, clean toilet area, dispose trashes and the
waste that comes from children in place [20].
Several studies remarked that continuous behavior
of poor sanitation might lead to the risk of stunting
in early childhood [21]. A study also revealed that
littering children's waste amidst the community
environment was significantly related to the
disruption of children's growth [22].

The environmental behavior and habitude can be
directly influenced by certain attitudes and actions
within a society [23]. This is in accordance with the
results of several studies that show a significant
correlation between social norms and the
population's behavior in recycling waste [24]. In
addition, improper disposal habits must be stopped
and habitual behavior must be changed for the
better [25]. Human's behavior and environment
existence have a crucial relationship and role in
creating better health [26]. In this matter,
environmental problems cannot be separated from
environmental awareness, one's values and attitude
towards the environment [27].

As previously known, behavior and the
environment have a significant influence on
people’s health and well-being. This relationship is
also related to the variable of population density as
conveyed by Malthus; while the population number
is increasing, a decrease in natural resources and
the area used as a place of residence for the
community will happen which eventually causes
unstable  environmental conditions [28].
Environmental crisis is also caused by population
growth [29]. Judging from the level of population
density in Banda Aceh, it was 4,321 people per
km2 in 2018. Of the 9 sub-districts in Banda Aceh,
Baiturrahman District is the area with the highest
population density, reaching a number of 8,250
people per km2. Meanwhile, the area that has the
lowest population density is Kutaraja sub-district
with 2,617 people per km2.

Number of Populatio

Figure 1. Number of Population and Population
density

Every year the number of population in Banda
Aceh is constantly increasing. This could inflict the
escalation of population density level in the area of
Banda Aceh. Furthermore, Banda Aceh is a fancy
place for people to purse their studies; thus, every
year, tens of thousands newcomers arrive in Banda
Aceh. An expansion in urban population will make
an impact on increasing waste generated to the
environment, including water bodies such as rivers
when the river management system is poor [30].
An accretion of poorly managed household waste
will endanger the environment, destroy the urban
landscape and transmit disease epidemic that
threaten human's health [31, 32].

Rivers located in urban areas often severely
suffering from the community’s activities that
directly dump garbage into the rivers [33]. As well
as in Banda Aceh, the amount of waste produced
from year to year keeps increasing. This is caused
by the growing population in Banda Aceh due to
urbanization of people from various regions with
different reasons—from job seeking to pursuing
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higher education in college. This is in accordance
with the results of a research which stated that
abrupt growth and urbanization would result in
rapid river pollution [34]. River pollution is mostly
caused by the rubbish that spread throughout Banda
Aceh. This is consistent with the results of a
research which showed that waste management is
still the biggest challenge for the government of
Banda Aceh [35]. These challenges include the
relatively low level of public awareness and lack of
waste collection facilities [36].

Waste Stream in Banda Aceh
Municipality 2015-2018
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Figure 2. Waste Stream in Banda Aceh 2015-2018

Based on the provided table above, the garbage pile
in Banda Aceh has increased significantly from
year to year. In 2018, there was approximately 230
tons of garbage per day produced by the people of
Banda Aceh. A study revealed that waste
management in Banda Aceh is still inadequate and
requires further processing method. The waste is
sent to a landfill (TPA) in Kampung JaWA. The
TPA in Kampung Jawa owned by the Aceh
government currently in a state of excess capacity,
forcing the waste from Banda Aceh to be partially
sent to a landfill in Aceh Besar [37]. Waste
management has become one of the crucial
functions to support the community welfare
because one's lives are inseparable from lifestyle,
health and environmental conditions in their daily
lives. By following the problem statement
previously, this study aims to identify the
distribution of behavior and public awareness of
environmental sanitation management among
society in Banda Aceh, Indonesia.

Preventing and controlling industrial environmental
pollution can help improve the production process,
increase profitability (in the long run), and achieve
global markets that have recently become very

sensitive to the environment. This study examines
the benefits of strategic supply chain participation
and environmental green supply chain longevity in
the manufacturing industry.

2. Materials And Methods

Study Area

This study was conducted in Banda Aceh, the
capital city of Aceh Province which consists of 9
sub-districts (Figure 1). This study selected three
distributed sub districts in Banda Aceh as a sample
with certain criteria starting from the densest sub-
district, in this case Baiturrahman sub-district; the
most populous sub-district which is Kuta Alam
sub-district and also sub-district with the
characteristics of students cluster area namely
Syiah Kuala sub-district.

Syiah Kuala

Kuta Alam

Baiturrahman

Figure 3. Research sites

Astronomically, Banda Aceh is located between
05016°15°— 05036°16” North Latitude and
95016°15”— 95022°35” East Longitude and is on
the northern hemisphere of the Earth. Based on its
geographical location, Banda Aceh is at the
northern tip of the island of Sumatra as well as the
westernmost region of Sumatra Island. The land
surface in the city of Banda Aceh averages at an
altitude of 0.80 meters above sea level (BPS,
2019).

Sample

The sample in this study consisted of the people of
Banda Aceh spread across 3 districts which had
been selected as the research sites. The sample in
this study was peoples ranging from 20 to 49 years
old, amounting to 400 people with following
details: 171 people from Kuta Alam sub-district,
128 people from Syiah Kuala sub-district, and 101
people  from Baiturrahman sub-districts.
Determination of the samples number is based on
the population of each district (Table 1)
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Table 1. Demography of Research Sample

Population Demographics Total Percentages
Gender
Man 176 44
Woman 224 56
Age Range
20-24 70 17
25-29 43 11
30-34 97 24
35-40 115 29
41-44 35 9
45-49 40 10
Location
Kuta Alam Sub-districts 171 43
Baiturrahman Sub-districts 128 32
Syiah Kuala Sub-districts 101 25

Data Analysis

This study was conducted with quantitative
methodology survey using a questionnaire. Data
were collected over a 2-month period from
September to October 2019 using a Likert scalar
questionnaire. Likert scale is a scale that frequently
used to measure the attitudes, opinions, and
perceptions of a person or group of people about an
occurred symptom or phenomenon, especially in
the field of green supply chain. The Likert scalar
has 5 alternative choices which are 5 = strongly
agree, 4 = agree, 3 = neutral, 2 = disagree, 1 =
strongly disagree [38]. The questionnaire used in
this study consists of 3 parts; the first section
regarding sample characteristics, the second section
about green supply chain towards environmental
sanitation and the third section concerning
community awareness on environmental sanitation.
The collected data was validated and calculated
manually based on the score given by the sample
from each question. The data was analyzed using
the SPSS program version 22 with descriptive
statistics (frequency tables) generated to assess
people's behavior and awareness on environmental
sanitation management.

3. Results and Discussion

In today's world, Green Supply Chain in leading
companies strive to create harmony, desirability
and environmental satisfaction across the supply
chain, from green logistics and improving its
environmental performance across the chain as a
strategic advantage to sustainable competitive
advantage. Benefit and base your goals on three
important themes: green design (product), green

production (process), and product recycling. In the
Green Supply Chain, each member provides
scientific and technical information and support for
other components in order to achieve
environmental goals. This partnership ensures that
the supply chain achieves its goals such as
capitalization, customer satisfaction, and health
benefits. By adding the word green, the
management of the green supply chain, which
refers to human procurement, green production,
green distribution, and reverse logistics, is
introduced. The green supply chain has new
dimensions: green design, green procurement,
green sourcing, green production, green packaging,
green marketing, green distribution, green shopping
and reverse logistics, as a new approach to
reducing waste to a minimum. It is used to deliver
pollution, save energy, protect natural resources
and reduce the emission of harmful gases. Many
organizations and industries have developed a
culture of environmental awareness and, through
social media such as conferences and seminars,
have  made environmentalists aware  of
environmental issues and the target market.
Therefore, the influence of various factors and
variables on the optimization of the human supply
chain in order to observe its environmental issues
creates a kind of unique competitive advantage. On
the other hand, just as most individuals, both
private and public, are committed to such issues,
there are organizations that are less interested in
doing so. This research was conducted in Banda
Aceh which included three districts as the sample
of the study, namely Baiturrahman, Kuta Alam and
Syiah Kuala sub-district. The numbers of sample
were 400 people who came from those three
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mentioned districts, consisted of 171 people from
Kuta Alam, 128 people from Syiah Kuala and 101
people from Baiturrahman.

x>

= Kuta Alam Sub-districts = Syiah Kuala Sub-districts Baiturrahman Sub-districts

Figure 4. Percentage of community based sub-
district

According to the analysis results, the people of
Banda Aceh behavior level towards environmental
sanitation management reached an average score of
3.27. It indicates that Banda Aceh community
behavior is in a fair category. As for the community
awareness variable of environmental sanitation
management, it reached an average score of 3.44,
making the public level of awareness in a good
category.

3,45
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33
3,25
3,2

3,15
Behavior Awareness

Figure 5. Average Behavior and public awareness

Green  Supply Chain  Management in
Environmental Sanitation

The research findings confirm the main hypotheses
that there is a statistically significant relationship
between green supply chain management and
corporate performance. Also among the five
dimensions of green supply chain management,
including intra-organizational management,
ecological design, customer cooperation, return on
investment. And green buying and corporate
performance are also statistically significant. Based
on the results of descriptive statistical analysis of
community behavior in environmental sanitation
management in Banda Aceh, the outcome of the
processed data using SPSS can be seen in the table
2.

Table 2. Descriptive Statistics Outcomes of Community Behavior Variables (N=400)

Range Min Max

Mean Std. Deviation ~ Variance

Behavior 3.05 1.90

3.271 0.542 0294

Table 2 shows that the average value (mean) of
community behavior in Banda Aceh in terms of
environmental sanitation management amounted to
3.27. It can be seen that the highest score is 4.95
while the lowest score is 1.90. Moreover, the
outcomes also show that the range score is 3.05, the
deviation standard is 0.54 and the variance is 0.294.
Furthermore, to observe the data distribution from
the research sample, the number of classes will be
counted using the formula of 1 + 3.3 log n, where n
is the number of research samples. From the
calculation it is known that n = 400 making the
obtained classes 1 + 3.3 log 400 = 9.58 then
rounded up to 9 class intervals. Then the data range
is calculated using a maximum-minimum value,
making the obtained data is 4.95-1.90 = 3.05. By
knowing the range of data, the class lengths of 0.33
are obtained. The following Figure is the frequency
distribution of the green supply chain in
environmental management.

&

[zs] [
[15] 5] ) (e

Figure 6. Frequency distribution and percentage of
class intervals

Based on Figure 3, the distribution of respondents
at intervals of 3.60-3.93 is as many as 100 people
(25%), intervals of 3.26-3.59 and 2.58-2.91 is as
many as 80 people each (20%), intervals of 2.92-
3.25 is as many as 60 people (15%), intervals of
2.24-2.57 is as many as 32 people (8%), intervals
of 3.94-4.27 is as many as 30 people (7.5%),
intervals of 1.90-2.23 is as many as 9 people
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(2.3%), intervals of 4.28-4.61 is as many as 7
people (1.8%) and lastly intervals of 4.62 -4.95 is
as many as 2 people (0.5%). Furthermore, the
determination of data trends from green supply
chain in environmental sanitation management
refers to the average calculated score. To categorize
the response trends of respondents into the scale,
the following formulation can be used:

Minimum Score =1
Maximum Score =5
Scale width =

Table 3. Tendency Scale Category

Interval Criteria

1.00-1.80 Very Poor/Very Low
1.81-2.60 Poor/Low

2.61-3.40 Fair/Medium
3.41-4.20 Good/High
4.21-5.00 Very Good/Very High

Source : [19]

Based on the results of data research analysis, the
following is the distribution of community behavior
trends in environmental sanitation management in
Banda Aceh.

Table 4. Distribution of trends in community behavior

No. Score Frequency Percentage Category
1 1.00-1.80 0 0% Very Poor/Very Low
2 1.81-2.60 49 12.30% Poor/Low
3 2.61-3.40 167 41.80% Fair/Medium
4 3.41-4.20 173 43.30% Good/High
5 4.21-5.00 11 2.80% Very Good/Very High
Total 400 100,0 %

Based on table 4, it can be concluded that the green
supply chain in  environmental sanitation
management in Banda Aceh is in the Fair/Medium
category. The distribution of data are as follows: as
many as 167 people are in the Fair/Medium
category, as many as 173 people are in the
Good/High category, as many as 49 people are in
the Poor/Low category and 11 people are in the
Very Good/Very High category.
(5 o]
[

Figure 7. Frequency distribution of the green
supply chain percentage
Based on the results of the study, it can be stated
that the behavior of Banda Aceh community in
terms of environmental sanitation management is in
fair and good category. The diffused samples in
this study represented the people of Banda Aceh in
general because the center area of the study
includes Baiturrahman which was selected due to
being the most populous sub-districts in Banda
Aceh. Kuta Alam as the largest population sub-
district and Syiah Kuala as the sub-district of
students cluster area. These results associated with
the environmental conditions of the research study
sites. Most of the respondents in the research are

those who are urbanizing to Banda Aceh in large
numbers, causing the available location in Banda
Aceh to narrow and the public facilities is
remarkably limited. As a result, environmental
sanitation management in Banda Aceh has been
disrupted, resulting in poor environmental
sanitation management. This is consistent with [9]
which stated that poor behavior of community
sanitation is caused by inadequate infrastructure in
environmental sanitation management. Moreover,
another causative factor is urbanization, which is in
accordance with the research that stated high
volume of urbanization will cause various problems
in social, housing, employment, welfare,
infrastructure and also environmental problems.

In addition, poor behavior of community in
environmental sanitation management is also
caused by a lack of knowledge from the community
regarding environmental conditions. One’s level of
knowledge will determine the condition of his or
her surrounding environment. This is in accordance
with studies that stated that there is a significant
relationship between knowledge on sanitation and
one's level of education. Because formal education
provides basic knowledge for a better
understanding of the environment. This is also
supported by [4] and strengthened by [7] who
stated that attitude is the response learned by
someone in this matter, in the world of education.
So education can be a tool to change someone's
behavior in an event or action.
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Furthermore, poor environmental sanitation
behavior in an area is also very much determined
by the ownership of an area or building used as a
residence of the community. This is what happens
in Banda Aceh, where majority of the community
is still living in a rent house. So does in Syiah
Kuala sub-district, where most of the area is
occupied by students continuing their education at
tertiary institutions. They rent boarding house or
residence near the campus, which some research
found that the environmental sanitation around the
campus is poor. This is caused by the students
behavior who are still littering around their
residential place, assuming that the house is not

their own. So the environmental conditions around
the campus are not good. This is in consistent [14],
who contended that the majority of the community
feels that living in a rental place is disturbing
because of others behavior around them who do not
pay attention to environmental sanitation
management.

Based on the results of descriptive statistical
analysis towards public awareness on the
management of environmental sanitation in Banda
Aceh, the results of the data processed using the
SPSS can be seen from the table 5.

Table 5. Results of descriptive statistics on public awareness variables (400)

Range Min

Mean Std. Deviation ~ Variance

Awareness 2.8 2.0

3.441 0.466 0.217

Table 5 displays that the average value (mean) of
community awareness in Banda Aceh on
environmental sanitation management is amounting
to 3.441. The results also show that the highest
value is 4.8 while the lowest is 2.0. Furthermore,
the results also show that the range value is 2.8
with the standard deviation of 0.466 and the
variance of 0.217. The data range was calculated
with a maximum-minimum value, and a score of
4.80-2.0 = 2.8 was obtained. By knowing the range
of the data, it can be obtained that the class length
is 0.31. The following Figure shows the frequency
distribution of green supply chain on environmental
management.

AWARENESS

Figure 8. Frequency Distribution and Class
Percentage Interval

In this way, carrying out green supply chain
management  activities  will  improve the
performance of companies in  economic,
environmental and operational aspects. Therefore,
companies that combine and integrate raw
materials in product design, selection and supply of
raw materials, production and manufacturing,

distribution and transfer processes, delivery to the
customer and recycling management activities and
supply chain  management activities  with
environmental requirements. Based on the results
of research data analysis, the following is the
distribution of trends in public awareness on
environmental sanitation management in Banda
Aceh.

Table 6. Distribution of Community Awareness
Trends

No. Score  Frequency Percentage
Category

1 1.00-1.80 0 0% Very

Poor/Very Low

2 1.81-2.60 19 4.80%
Poor/Low

2.61-3.40 192 48.00%
Fair/Medium

3,41-4.20 171 42.80%
Good/High

4.21-5.00 18 4.50% Very

400 100,0 %

From table 6, it can be concluded that public
awareness in environmental sanitation management
in Banda Aceh is in the good category. As for the
distribution of the data, as many as 192 people are
in the category fair/medium, as many as 171 people
are in the good/high category, while as many as 19
people are in the bad/low category and 18 people
are in the very good/very high category.
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m1,00-1,80
m1,81-2,60

2,61-3,40
m3,41-4,20
m4,21-5,00

Figure 9. Distribution of Frequency of Public
Awareness

Figure 9 shows that the people’s awareness level on
environment sanitation management in Banda
Aceh. Based on the measurement results, it is
known that the most of community awareness on
environmental sanitation management is in fair
category, which is 192 people or 48% of research
sample. Furthermore, the level of community
awareness in environmental sanitation management
is in the good category; 171 people or around 43%.
Amongst the factors that influenced environmental
sanitation management awareness of Banda Aceh
community is urbanization. Increased urbanization
causes rapid economic growth and increased
population, so then environmental conditions will
deteriorate [15]. In addition, the increase in
population also causes an increase in waste
generated to the environment, including water
bodies such as rivers.

Another factor that causes a low level of public
awareness is the lack of knowledge that the
community has in matters of environmental
sanitation management. Environmental knowledge
is a determining factor in the management of
environmental sanitation. People who have good
knowledge of the environment will have a higher
level of awareness in terms of environmental
management compared to people who have poor
environmental knowledge [18]. An effective way to
increase environmental knowledge is through
counseling or outreach by certain institutions that
are responsible for environmental problems. In
addition, educational institutions have an important
role in the implementation of environmental
education at every level of education in schools.
Educators must raise environmental awareness for
students and society in general. According to [7],
environmental education has a significant effect on
environmental awareness.

In industries, organizations, companies or any
operational body - green supply chain support is

used consciously or unconsciously, and in this
regard, they are consciously or unconsciously
involved in their environment (environment). On
the other hand, any institution that exports or
imports a product or service is a complete or semi-
complete product or service producer. In
environmental issues, more than anything else,
there are issues such as controlling pollution in the
form of standardized quality at a reasonable price,
so this is the ideal of a timely or actual customer. It
doesn't matter if the physical product is involved, it
is important that the phenomenon present in every
school of thought, physical and public, has the
minimum environmental compliance. The green
supply chain, which can manage the use of these
factors as the creator of the minimum in terms of
standard, quality, competitive advantage, cost and
benefit, is green supply chain.

4. Conclusion

One of the fluctuations that environmental issues
face today is the green supply chain. The best
analysis for environmental issues is to manage the
green supply chain. Environmental management
have created economic and social changes in
today's industry, in other words, due to increasing
competition and a number of factors such as current
demand, high customer turnover and high cost of
attracting new customers in various industries. The
results of this study indicates that the behavior
green supply chain in environmental sanitation
management is in the fair category. Meanwhile, the
community awareness on environmental sanitation
management is in the good category. This is caused
by lack of knowledge and facilities in
environmental management in the community and
also caused by increasing urbanization in Banda
Aceh by people from various remote villages who
desire to find decent jobs, continue their education
and so on. Strategies that can be taken to improve
the behavior and awareness level of Banda Aceh
community are by increasing socialization on
environmental sanitation, improving facilities in
environmental sanitation management and issuing
certain regulations regarding migrant communities
to put an emphasize in environmental sanitation
management. The culture of environmental issues
has been created through green supply chain tools.
In this article, we will talk about the importance of
the green supply chain in environmental issues and
discuss the coordination of these two important
principles of each industry.
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