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ABSTRACT

Palm oil mill effluents (POME) not only abuse environment and causing harm to river and streams but also putting near by communities in danger due
to severe health issues such as toxic infections, digestion disorder and skin diseases. Thereby, the present study intends to explore the organizational
awareness and how it could be helpful to address the POME and POMS issues by turning it in to green resources that may provide solution to combat
the issue and safe communities which are being affected by COP production. The sample of the study is the province of Indonesia; North Sumatera and
purposive sampling method was used to sample the population. PLS methodology is used to analyze the data. Findings reveal that green management
positively impacts organizational awareness, environmental concern and green technology. Moreover, organizational awareness, environmental concern

and green technology plays crucial role in environmental sustainability.
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1. INTRODUCTION

Indonesia is counted as a largest producer of crude palm oil in
the world. The reason is that the country has support in the form
natural conditions which have potential of growing plantation. At
present, crude palm oil considered to be a supported factor which
enhances national economic growth. According to Indonesia
Ministry of industry, CPO production contributes 48% to world
CPO production. Moreover, it also regulates 52% of CPO export
market (Ramli et al., 2022; Hoa et al., 2022)

The documented statistics from Indonesian central statistics
agency stipulate that CPO production has been increasing
constantly since 2016. The enhanced growth can be witnessed
as the production rate jumped from 31,49 million tones to 44,76
million tones during 2016-2020. It is projected that oil palm
plantation area of Indonesia in last 5 years may also increase. In
2017, the country has already witnessed an increment as the oil

palm plantation area increased from 11,20 million hectares to 12,38
million hectares. The figure reached up to 14.33 million hectares
in 2017 which further increased again and reached up to 14.46
million in 2019 and 1.459 million hectares in 2020. These figures
indicate that the country is expected to witness the increment again
because of high demand of CPO and PKO (Abdul Hamid et al.,
2020; Ainou et al., 2022).

The geography of Indonesia indicates that pal oil plantation area
is wide spread across 26 provinces and covering few islands too.
The major covered areas are Sumatra and Kalimantan, West Java,
Banten, Central Sulawesi, South Sulawesi, Southeast Sulawesi,
West Sulawesi, Gorontalo, Maluku, North Maluku, Papua and
West Papua. 2020 was the year when Riau province become the
largest palm oil production province by covering 19.62% area of
total area of palm oil plantation. Since it covers the majority area,
hence is responsible to produce 8.54 million tonnes of CPO. This
information ensures the validty as it has extracted from provincial
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based data from the year 2020 (Ali et al., 2022; Bai et al., 2022;
Chien, 2022a).

It is said that the production process of crude oil begins from
the harvesting of fresh fruit bunches which then further sent
to be processed in to crude palm oil and palm kernel oil. The
processing method of FEB in to CPO involves a series of steps
such as strelising, threshing, digesting and pressing (Sriyakul
et al., 2022). The next step is then involved in the calrification
and purification through which palm oil gets purified and stored
in the storage. Moreover, the palm kernel nut inside the palm fruit
will be dried and crushed into palm kernel oil and then palm oil
mill waste will be separated from sludge in the ponds and empty
fuit bunches will become a waste that is to known as palm oil
mill effluents (POME) (Chien et al., 2022b; Chien et al., 2022c).

The in-depth information of the whole process indicates that high
volume of crude palm oil production comes with environmental
consequences as the production is responsible of generating large
amound of harmful waste known as POME. Based on the data,
in 2018 crude oil production was 36,59 million tones which was
responsible to generate around 1.4 million tonnes of POME.
Such huge amount of waste is consisted of several suspended
components such cell walls, short fibres, carbohydrates, harmfull
emissions, amino and organic acids and some mineral constituents
(Chien, 2022d; Singh et al., 2021).

Further to discussion, POME is viewed as the strongest pollution
amongst all having low PH due to organic and free fatty acids that
birthed during palm fruit degradation. Normally, the charactersitcs
of POME vary as per raw material quality and production
procedures. However, it is normally composed of suspended
solids (4,500 mgL), oil and grease (400 mgL), biochemical oxygen
demand (25,000 mgL) and chemical oxygen with the amount of
50,000 mgL. This is the true depiction which stimulates that POME
contains highly toxic elements and because of this, it is viewed as
a most pollute resource which causes great harm to stream, rivers
and other areas. Moreover, this abrownish and smelly waste is a
threat to humanity and aquatic organisms (Iwuagwu and Ugquanyi,
2014; Thitinan et al., 2022). When it is thrown away in oceans and
rivers, it also harms the near by communities by spreading various
skin diseases, infection and digestion issues. According to the
report, thousands of cases have been documented at government
and institutional level and regional assemblies because of the said
destruction are demanding effective solution. Unfortunately, till
now, the cases yet to remain unsolved infact more cases have been
piled on, hence, alarming the seriousness of issue which if not
address timely, could endanger the lives of people (Chien et al.,
2021; Haroon et al., 2021).

The aforementioned factual statements are enough to raise the
question; is green management enough to ensure environmental
sustainability and address POME issues successfully? Moreover,
what role could organizational awareness, environmental concern
and green technology play between the relationship of green
management and environmental sustainability. In this regard, the
present study aims to scrutinize ways under green management
through which POME wastages could transform in to green

resources and make it usage effective and beneficial. The prior
literature, in this regard, also proclaims that palm oil wastage has
a potential to be used as a fertilizer, fuel or bio-oil, if processed
innovatively (Kamarudin et al., 2021; Khattak et al., 2021;
Sulaiman et al., 2010). Similarly, Singh et al. (2010) also argued
that there needs to be an effective way to deal with solid wastes as
it is causing great harm to environment and well-being. Iwuagwu
and Ugwuanyi (2014) also stressed that POME could be used as
a carbon source with no supplementation that could be helpful
in producing yeast. The study of Fauzianto (2014) also showed
concern regarding the situation and introduced a framework where
an effective utilization is told in detail with the help of torrefaction
process, hence less impacting the environment. Other scholars
also inculcated the idea in their studies that an integrated strategy
must be developed to re-engineer the procedures which make
solid wastes useful and save the environment from any losses (Lan
et al., 2022; Paryanto et al., 2015; Sadiq et al., 2022a).

Hambali and Rivai (2017) also culminated that turning POME in
to useful resources is an economical procedure hence can be used
in various altervative forms such as fuel, fertilizers, bio materials
and chemical compound. Leela et al. (2018) also argued that the
characterstics the POME is similar to crude palm oil as POME is
the fractional of oil wasted that comes from crude palm oil. This
implies due to similar charactersitcs, the waste can equally be
useful if managed efficiently.

The repeated arguments gathered from various studies highlights
this one issue that POME must be handled effectively if economies
need to stop further harm and restrict destructive emissions and
pollutions. In all of these studies, scholars repeatedly mentioned
that POME is a potential candidate to be used as a renewable
enrgy source due to similar characterstics. Also, these discussions
even argued that POME could be used as an alternative source
of fertilizer as well. Thereby, the present research primilarly
focuses on those practices through which POME could be utilized
in the form of green resources. Moreover, the present study
also attempts to enlighten the effectiveness of organizational
awareness and green technology that bridges green management
with environmental sustainability.

2. LITERATURE REVIEW

2.1. Green Management

One of the primary concerns of scholars is to decipher the
comprehensive explanation of green management. The scrutinized
existing studies indicate that few work has been done to addresss
the concept of green management. The reason is that majority
of studies focused on environmental management and related
systems to improve environmental performance (Darnall et al.,
2008; Florida and Davison, 2001; Liew et al., 2017). Zhou et al.
(2019) argued that green management is a part of eco-management
paradigm, hence inculcates novel management practices which not
only enhances existing management ettiqutes but also challenge
existing practices and offer innovate yet different perspective.
The author also argued that green management is a set of unique
management practices that seek to address ecological and social
realities which current management practices are unable to resolve.
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It is stated that the term green management gained recognition
in late 80s and early 90s. The concept first gained popularity
in Europe where certain products were identified as a culprit of
environmental catastrophe (Lin et al., 2022; Liu et al., 2022a).

According to Bakar and Azlan (2020) and Morelli (2011) green
management refers to those practices which most organizations
utilize to develop environmental strategies in order to offset
industrial growth, safeguard natural resources for future
generation. The concept is well-accepted by global firms as
they normally use the phenomenon as a mechanism to perform
operations without damaging environmental quality. Xing et al.
(2020) also stated that green management offers environmental
firnedly practices which are helpful for firms in numerous ways
such as providing pollutions control, promoting recycylable and
biodegradable packaging etc.

Since green management is relatively new concept, thereby,
scholars and practitioners perceive green management in numerous
ways. Some scholars view it as a regulatory standard while some
perceive it as a simple process which helps firms to reduce paper
consumption. Some scholars also argue that green management
brings new coroporate strategies that pverhaul the manufacturing
processes through organizational restructuring (Liu et al., 2022b;
Osman et al., 2020). The multiple perceptions indicate that green
management is a broader and vast continuum and a range of
business practices fall in the paradigm which could be as easy
or simple or challenging or complex, depends on the viewer.
Khan et al. (2021) argued that environmental based strategies
could be reactive in nature or at time may behave proactively.
These strategies either reactive or proactive, must comply with
environmental standards. For firms, green management at times
provides an opportunity to become more innovative and sustain
market position. Having said argument, it can be deduced that
green management practices vary from simple to complex ranges
and are adopted according to the organizational needs. Thereby,
scholars confine that one basic definition of green management
is not enough to explain the broader concept, hence, it is a
composition of various practices that comes in the umbrella of
green management (Kurniawan et al., 2022).

2.2. Organizational Awareness

According to Harwani and Sakinah (2020), awareness is the first
steps which helps in building a perception of something under
various situations. This awareness further builds recognition on
which decisions are being made to execute the plan effectively.
Kotler and Keller (2016) defined awareness as the concept
through which organizations or consuemrs are informed about
the charactersitcs of products and encourage them to experience
it so that the repurchasing behaviour can be build.

Kim et al. (2019) viewed organizational awareness as the
toughest parameter that glued the firms and establishes a sense
of unity. According to Barney and Wright (1998), organizational
awareness is one of the key driven elements of businesses which
ensures organizational success. Gibbs et al. (2017) explained
organizational awareness as a critical yet important factors that
promotes knowledge sharing behaviour.

2.3. Environmental Concern

Asih et al. (2020) viewed environmental concern as a predictive
factor that rolls on environmentally friendly purchases. Moreover,
the specific concern plays a major role in the decision-making
process of consumers. Environmental concern indicates a sincere
devotion, a high-level commitment and truthful emotions which are
aossicated towards environmental issue and climate complexities
(Begum et al., 2019; Moslehpour et al., 2022a).

Kotler and Keller (2016) argued that environmental problems now
play a bigger role in product designing and manufacturing. Many
of the organizations show concern towards environment and find
ways to mitigate the negative aspects of environmental problems
which arise in business operations. Organizations even change
their procedures and manufacturing ways in order to show the
devotion to environment. Kotler and Keller (2016) also stipulated
that organizational specifically show concern in order to ensure
organizational success which is only possible when they alter their
existing methods and adopt eco-friendly procedures.

According to Cruz and Manata (2020), environmental attributes
are homogenous to the classical concept, hence perceived and
organized in similar manner. Environmental concern can be
defined as “one’s attitudes toward specific environmental topics
are distinct in some ways but are ultimately reflections of a single,
broad environmental attitude which is sometimes referred to as
the environmental concern.”

According to Hansla et al. (2008), environmental concerns enhance
emotional responses of organizations as well as individuals
regarding environmental problems. Thereby, it is defined as the
positive or negative attitude towards environmental degradation
and climate change. Lee (2009) also viewed environmental
concern as a behavioural attitude of individuals which sum up the
worries and compassion for environment. Thereby, environmental
concern can be seen as a strong attitudinal predictor (Hamilton
et al., 2014; Kollmuss and Agyeman, 2002). Similarly, the pile of
literature proclaim that environmental concern is one of the critical
constructs that shapes the environmental responsible behaviour
(Felix etal., 2018). Sometimes it is also viewed as cognitive factor
that assesses the environmental related attitude (Ibnou-Laaroussi
et al., 2020; Moslehpour et al., 2022b).

2.4. Green Technology

Green technology is the central technology of industry 4.0. Green
technology normally consists of artificial intelligence, robotics
and autonomous. Literature argues that future technology must
behave intelligently and revolves around environmentally friendly
practices. Scholars argue that green technology which is also called
clean technology is a unique bundle of technology favourable
for human beings and environment (Billatos, 1997; Krass et al.,
2013). Green technology is fueled by renewable energy; hence it
is a great source of minimizing waste. As natural resources are
depleting, thereby, the objective of green technology is to restrict
fossil fuel consumption. Carbon fuel, carbon emissions and non
recyclable garbage are on of the main contributors of pollution
and environmental degradation. The over exploitation of limited
non-renewable resources causes significant threat to climate and
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the predictions claim that fossil fuel depletion is aberrant by 2050
(Du et al., 2019; Moslehpour et al., 2022c¢).

Iravani et al. (2017) stressed out that green technology improves
the existing technology and enhances the application of systems,
equipment and products that are being utilized to conserve natural
resources and environment. The reason is to minimize the adverse
effect of human activities. It is also argued that green technology
pacifies the criteria of environmental deterioration, minimizes
GHG emissions. Along with it, green technology ensures safety
procedures and increases quality life of well-being. Similarly,
Mulvaney (2011) and Ramli and Soelton (2018) argued that green
technology explore refers to the exploration of those technological
innovations that are suitable for environmental sustainability.
To conclude the debate, green technology cleans the corrupted
form of technology in order to conserve energy and also set new
criteria for existing practices in order to make effective utilization
of renewable resources.

2.5. Environmental Sustainability

The environmental abuse has now fueled the concern of
practitioners and scholars; hence, literature is looking for ways to
greening the economy and finding ways for economies to make
them disengage from those practices that favors economic growth
but exerts huge amount of pressure on environment. It is argued
that there needs a bundle of effective strategies to make economies
green especially those which are associated with sustainable
transitions and transform consumer patterns (Sadiq et al., 2022b;
Sadiq et al., 2022c). According to Geels (2010), this could only
be possible when challenges related to sustainable transitions
are to be promoted and managed at multilevel. Yuliawati and
Enjang (2018) also argued that maintaining environmentally
sustainable should be a temporary action. Thereby, in order to
experience long term effect, it should not be treated as seasonal
trend. Environmental sustainability requires proper design and
constructive strategy which influences senstiviity of people. This
is necessary to do in order to gain support from public and various
stakeholders along with enhanced participation. According to
Kotler and Amstrong (2018), firms are engaging themselves in
environmental practices and for that they are opting for those
policies which embrace internal and external both activities.
This eventually helps to attain environmental and operational
both objectives.

According to Cillo et al. (2019) and Tidd and Bessant (2013),
the sequential debate on sustainability by enlighten triple
bottom effect has been thriving since decade. The reason is
that it also impacts organizational practices. Organizations,
thereby, centralize their focus towards environmental and social
macroscopic problems (Pastré and Vigier, 2003). Because
of its significance, organizations not only transformed their
production and consumption patterns but also looking for
ways to restrict the portion of harmful emissions that pollute
environment and reduce quality of life (Dyck and Silvestre,
2018; Sadiq et al., 2022d). Furthermore, firms also indulge
themselves in series of activities through which they can extract
maximum environmental benefits (Rennings and Rammer,
2011; Shiblietal.,2021). Yuliawati and Enjang (2018) stressed

that environmental sustainability is not a sporadic trend. It
requires a long-lasting strategical effect that could increase the
participation of individuals. Kotler and Amstrong (2018) also
reveal that now firm are opting those policies which ensure
environmental sustainability through green activities

2.6. Research Hypothesis

2.6.1. Green management and organizational awareness
According to Hapsi et al. (2017), green management transforms
the ideas in to environmental goods/services and processes
in order to solve environmental issues and take benefits from
available opportunities. According to Harwani and Sakinah (2020),
awareness is one of the first initiatives that builds an understanding
and belief which further shapes the recognition that plays
significant role in decision making process. These two arguments,
when integrated together, inculcates that green management affects
organizational awareness positively. Similarly, Bakar and Azlan
(2020) explain green management as the series of procedures that
organizations utilize in order to build environmental management
strategies. This helps them to offset industrial growth and protect
natural environment for the sake of future generation. This
implies that green management must be implemented in order to
raise awareness of sustainable environment. Thus, we formulate
following hypothesis:

H,: Green management affects organizational awarenss positively.

2.6.2. Green management and environmental concern

Green management is a strong predictor of environmental concern,
because green management mainly shifts the focus of companies
towards environmental management systems that helps in building
green knowledge behaviour within organization (Bakar and Azlan
2020; Hartani et al., 2021; Tan et al., 2021). Aruged by Asih
et al. (2020), environmental cocnern alters the decision making
procoess, however, it solely can not be responsbile for triggering
the green behaviour, this is possible when there is a proper
management within firms to achieve green goals. Because under
the strong management, individuals are able to behave in green
manner and spread knowledge regarding environmental issues.
Thereby, we propose that:

H,: There is a positive relationship of green management with
environmental awareness.

2.6.3. The affect of green management towards the green
technology

Green management is helpful in promoting green technology,
because under green management, it is possible to inculcate
advanced technology which helps firms to achieve green goals.
Moreover, green management can only be achieved when green
technology is being utilized in firm in order to earn comptitve
edge over other industry players (Bakar and Azlan 2020; Zhao
et al., 2022). It is also stated that proceudral equipments and
manufacturing process can only behave green when there is a
proper managment system to set green objectives. Moreover, it
is the green management which minimizes the hamrful impact of
organizational activities through clean technology (Iravani et al.,
2017; Zhao et al., 2021). Thereby, we propose that

H,: There is a positive relationship of green management with the
green technology.
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2.6.4. Organizational awareness and environmental
sustainability

Harwani and Sakinah (2020) stated that organizational awareness
shapes the overall perception of individuals which further alters the
whole decision making process. It is also argued that organizational
awareness and enviornmental sustainability are integrated with
each other because organizational awareness spread the word
which eases the tangational effect of green practices, eventualy
helps firms to achieve environmental sustainability.

According to Yuliawati and Enjang (2018), envrionmental
sustainability and organizational awareness are linked together
because without awareness, one can not achieve the environmental
goals easily, this is why, it is mandatory to first spread awareness
and educate people becuase this way it is easier to build their
behaviour accordingly. Based on the argument, we propose that:
H,: There is a positive relationship of organizational awareness
and environmental sustainability.

2.6.5. Environmental concern and environmental sustainability
Asih et al. (2020) argued that environmental concern is an
anticipating tool that not only appreciates eco friendly products but
also shapes the decision making process. Linking it environmental
sustainability highlights the focus towards long term initiatives.
Accroding to Khoshoo (2008), firms show concern by preferring
those ways through which they can enhance environmental
sustainability. Literature also states that organizations in order
to show that envrionmental concern, utilize those eco-friendly
practices that updgrades environmental quality and resrict harmful
emissions (Yahya et al., 2020). This implies that firms show greater
concern towards environment and think they have responsbility to
play their part in order to minimize the waste and other harmful
emissions. According to Felix et al. (2018), most of the literature
confined that environmental concern is one such bold step to
build sustainable behaviour. Similarly Ibnou-Laaroussi et al.
(2020) argued that environmental concern shapes the attitude of
firms which helps them to achieve environmental sustainability.
Thereby, we postulate that:

H.: There is a positive relationship of environmental concern with
environmental sustainability.

2.6.6. Green technology and Environmental sustainability

The last few years shaped the organizational practices.
Organizations are know taking keen interest to adop ecological
strategies in order to evolve themselve as a sustsainable
organization (Del Brio and Junquera, 2003). Green technology not
only transforms the business practices but also helps economies to
build green building which are equally helpful in environmental
strategies. The prime reason is that buildings are also one of the
corrupts that pollute the environment and degrades the quality
life. Thereby, environmentally friendly technologies are linked
with environmental sustainability in multiple ways and teach
firm to mold themselves with environmental objectives and gain
environmental sustainability at multiple level (Kato et al., 2009;
Ojogiwa, 2021). Makower (2011) argued that green technology
increases the organizational commitment towards sustainability.
This is the reason that firm which are more focused towards
environmental practices, are able to keep pace with environmental

regulatories and get a chance to ensure sustainability. Iravani
et al. (2017) stated that green technology offsets adverse effect
of human activities and conserve natural resources through
clean procedures. According to Yuliawati and Irawan (2018),
environmental sustainability through green technology also
changes businesses landscape and now organizations make sure
to disrupt the practices which corrupt environment in anyway.
Thus, proposed hypothesis states that:

H,: There is a positive relationship of green technology with
environmental sustainability.

2.6.7. Green management and Environmental sustainability
According yo Karakaya et al. (2014), green manegment is the
outcome of diffused innocation which is veiwed as the key driven
strategy to enhance sustainable development and greening the
economy. Green management process has discussed repeatedly
in the context of sustainability. The ever growing importance
of green management awakens the cocnern of schoalrs and
practitioners to focus on sustainability issue and incorporate
eco-friendly practices in organizaitonal goals in order to ensure
environmental sustainability (Bates et al., 2008; Jermsittiparsert,
2021). Organizations are also taking great interest in green
activties in order to get maximum benefit from these practices
(Rennings and Rammer, 2011). In green management literature
it is specifically mentioned by scholars that green management
complements the sustainability practices, hence, helps firm to build
sustainable competitive edge (Marcon et al., 2017; Wirsbinna and
Grega, 2021). Having said argument, it is not wrong to say that
green management is coined with environmental sustainability
and transition the overall business processes (Gonzalez-Lafaysse
and Lapassouse-Madrid, 2016).

Bakar and Aslan (2020) explained green management helps
in building environmental management systems to safeguard
natural resources and protect environment. According to Yuliawati
and Enjang (2018), green management prolongs the effect of
sustainability and ensures logn term environmental goals. Green
management also increases the citizenship behaviour, hence,
increases the voluntarly behaviour of employees through which
maximum participation can be achieved in order to reach the
sustainable goal. This whol argument is enough to propose that:
H.: There is a positive relationship of green management with
environmental sustainability.

3. RESEARCH METHOD

The present study used deductive reasoning as it involves in
hypothesis development, data collection, sample size calculation
and defining study problem. The study also used sampling
technique to perform the anaylsis in order to assess the formulated
hypothesis. The study conducted in North Sumatra province
covering the period from Novemeber 2021 to April 2022.
Moreover, the study only focused on POME factors that have
hope to turn into potential green resources. The particular analysis
utilized causality analysis method in order to evaluate the effect of
independent construct on dependent constructs through multiple
intervening constructs. As disccused, the research is descriptive
in nature and involved in verfitication methods as the prime
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purpose of the study is to make sure that palm oil related mills
have awareness regarding POME effect because only then, they
are able to transform the waste into potential green resources.

The projected population of the present study is Palm oil mills
located in North Sumatera Province and are chosen through
purposive sampling technique. The reason to chose purposive
sampling is that it was make sure that the defined sample possess
specific characterstics that are in accordance with research agenda,
hence, they are capable of providing answers of question which the
study desire for (Ferdinand, 2014). Total no of respondents was 61
and operation or area managers represents the sample population

n=>6l1
n=156
e = 10% tolerance

To analyze the study data, Smart PLS methodology was used
in order to observed the relationship between variables. PLS
methodology consists of two steps; measurement model which
ensures the validiry and reliability of proposed model and inner
model which involves in hypothesis testing.

4. RESULTS

The descriptives of the study hold a significant importance as based
on it, suggestions regarding POME could be given to transform the
waste in to green resources. As discussed above, 61 responsdents
successfully provided answers to study question. These 61

Table 1: GoF

Green manageme%nt 0.657 0.817
Organizational awareness 0.623 0.923
Environmental concern 0.751 0.872
Green technology 0.652 0918
Environmental sustainability 0.723 0.925

respondents belonged to the individuals who are resonsbile for
managing operation or assist manager in their operations. The
measurement instructment was based on Likert scale ranging from
strongly disagree to strongly agree.

It is necessary to assess goodness of fit of model through the
value of Q. sq and Rsq. If Q. square is higher than 0, it means
that model contains preditvice relevance value. As it can be seen
in Table 1, the Q square values are >0.35, hence, model is in a
good shape. Moreover, R square value also shows that the model
is selection befits with the criteria. Since all the values of AVE are
>0.5, it means that the validity of the model successfully fulfills
the critera. Moreover, reliability of the model is also satisfactory
as all the values of composite reliability and Cronbach Alpha are
>0.6 and 0.7 respecitvely.

Since the loading factor values are >0.7, it means that overall
indicators which are used to measure the constructs are valid.
Table 2 represent the detail of each latent variable with its
dimensions

Table 3 represents the structural model. It can be seen that green
management is positively correlated with organizational awareness
as the beta coefficient is positive and P < 5%. Similarly, green
management also influences environmental concern and green
technology in positive manner as the P < 0.5 and coeffecients are
positive. This implies that the results support H1-H3 hypotheses
(Figure 1). Moreover, from the table, it can also be seen that green
management directly impact the environmental sustainability,

0.816 0.653 0.384
0.827 - 0.352
0.931 - 0.387
0918 - 0.426
0.862 0.624 0.416

GoF: Goodness of fit model

Table 2: Loading factor between latent variables and dimensions

Green Management—Energy Resources

Green Management—Eco Friendly Technology
Green Management—Reuse of Waste

Green Management—Recycling Activities
Organizational Awareness—Knowledge
Organizational Awareness— Attitude

Organizational Awareness—Action

Environmental Concern—Ecological Concern
Environmental Concern—Ecological Paradigm
Environmental Concern—Ecological Attitude

Green Technology—Recycling System

Green Technology—Pollution Reduction

Green Technology— Waste Disposal Prevention
Green Technology— Environmental Sanitation
Environmental Sustainability—Pollution Prevention
Environmental Sustainability—New Clean Technology
Environmental Sustainability—Product Stewardship
Environmental Sustainability— Sustainability Vision

0.364 0.052 9.376
0.425 0.041 10.427
0.536 0.038 11.249
0.472 0.045 10.634
0.326 0.036 6.370
0.265 0.027 8.263
0.363 0.039 10.533
0.426 0.031 13.543
0.337 0.026 12.641
0.436 0.028 13.275
0.638 0.058 12.539
0.629 0.052 15.374
0.735 0.037 16.842
0.635 0.043 18.538
0.729 0.047 17.623
0.635 0.052 10.863
0.636 0.065 9.629
0.524 0.042 10.367

Source: From data processing (2022)
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Table 3: Results of hypothesis testing

Green Management—Organizational Awareness 0.328 0.385 0.179 4.325 0.059
Green Management— Environmental Concern 0.336 0.372 0.172 3.623 0.053
Green Management—Green Technology 0.318 0.348 0.183 4.139 0.031
Organizational Awareness— Environmental Sustainability 0.286 0.294 0.164 2.846 0,042
Environmental Concern—Environmental Sustainability 0.253 0.256 0.181 3.437 0.033
Green Technology— Environmental Sustainability 0.284 0.281 0.159 3.278 0.003
Green Management—Environmental Sustainability 0.326 0.346 0.189 3.524 0.036

Source: From data processing (2022)

Figure 1: Hypothesis testing.
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however, in the presence of environmental concern, the path is
stronger. In the case of organizational awarenss, it can be seen
that there is a positive and significant relation with environmental
sustainability with the beta value 0.286.

The testing results also indicaes that green management green
management highly influences organizational awareness amongst
all as the t-value is 4.325 in contrast with environmental concen
and green technology as their t-values are 3.623 and 4.139 as
an interveining variable. Moreover, it can also be seen that as
an interveining variable, environmental concen highly impact
environmental sustainability as t-value is 3.437 in contrast with
other interveining variable; organizational awareness and green

technology. Lastly, the direct impact of green management on
environmental sustainability shares greater hold with the value
of 3.524. This indicates that firms must have better knowledge
and understanding regarding green management as it helps in
achieveing environmental sustainability.

5. CONCLUSION

The current study proposed seven hypotheses which are formulated
to evalauted the relationship between green management and
environmental sustainability in the presence of three interviging
variables; environmental concern, green technology and
organizational awareness. The results clearly exhibit that green
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management is one of the important tools of organization, hence,
organization must take it into consideration to ensure sustainability.
The results are also supported by prior studies which encapsulate
that green management is a part of eco-management paradigm,
hence inculcates novel management practices which not only
enhances existing management ettiqutes but also challenge
existing practices and offer innovate yet different perspective.
The author also argued that green management is a set of unique
management practices that seek to address ecological and social
realities which current management practices are unable to resolve
(Darnall et al., 2008; Florida and Davison, 2001; Rehman, 2017).
Results also show consistency with studies which postulate that
green technology improves the existing technology and enhances
the application of systems, equipment and products that are being
utilized to conserve natural resources and environment. The reason
is to minimize the adverse effect of human activities. It is also
argued that green technology pacifies the criteria of environmental
deterioration, minimizes GHG emissions (Du et al., 2019; Krass
etal., 2013).

Results are also in line with the argument that there needs a bundle
of effective strategies to make economies green especially those
which are associated with sustainable transitions and transform
consumer patterns which could only be possible when challenges
related to sustainable transitions are to be promoted and managed at
multilevel. Moreover, it also helps them to offset industrial growth
and protect natural environment for the sake of future generation.
This implies that green management must be implemented in order
to raise awareness of sustainable environment (Bakar and Azlan
2020; Harwani and Sakinah 2020; Hapsi et al., 2017).

Lastly, results are also supported in a way that green technology
increases the organizational commitment towards sustainability.
This is the reason that firm which are more focused towards
environmental practices, are able to keep pace with environmental
regulatories and get a chance to ensure sustainability.

Based on the findings, several implications can be drawn. First,
organization must implement green management practices
and adopt green technology in order to manage the disrupted
POME and transition them in to potential resources including
fertilizers which could be of great use for environment. Moreover,
organizations must create awareness regarding POME and other
wastes and educated individuals regarding it consequences because
this way, the firms are able to spread environmental knowledge.
Moreover, firms must show environmental concern and prove it
with their organizational activities, because only this way they
can show that their preaching and actions both are interlinked and
they really care about environment and communities. Moreover,
organizations through green management can also build citizenship
behavior which eventually helps them in gaining environmental
performance. This also helps them to make their individuals
creative and innovative which simultaneously helps them in
achieving the ultimate goal altogether.

The study other than contribution, has several limitations as well.
Firstly, the main focus of the study was the POME wastage due
to which the study ignored other palm oil waste which must be

included as well to generalize the findings of study. Moreover, the
study only carried out at North Sumatera, findings can be different
in case of different geographical location. Moreover, only Palm
oil mills were considered in the study, other industries can also be
included in order to draw generalized policy implications.
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