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Abstract. The application of green logistics (GL) and green human capital
(GHC) is an important strategy in supporting sustainable waste management, par-
ticularly in the food and beverage (F&B) and retail sectors. This study aims to
analyze how GL and the role of GHC support the effectiveness of waste manage-
ment at Indogrosir Batam. The study used a descriptive qualitative approach with
interview, observation, and documentation techniques. Information was obtained
from four informants selected through snowball sampling, with a research period
from October to September 2025. The results showed that GL was implemented
in the form of product returns, sorting of goods from the warehouse, and reduc-
tion in plastic use, which had an impact on reducing food loss and food waste.
The role of human resources is also significant in supporting waste management,
although this involvement is still informal and has not been facilitated by training,
evaluation indicators, or a coaching system. These findings reveal a gap between
theory, which emphasizes the importance of SOPs, performance indicators, and
special teams, and practice, which still relies on individual initiative. This study
recommends the development of formal SOPs, the establishment of evaluation
indicators, the formation of a special waste management team, the improvement
of human resource capacity through training, and the strengthening of coopera-
tion with suppliers and collectors so that the implementation of GL and GHC can
be more measurable, efficient, and sustainable.

Keywords: Green Logistics; Green Human Capital; Food Loss; Food Waste;
Waste Management; F&B Industry

1 Introduction

Global environmental issues, including climate change and increasing amounts of
waste, have prompted various industrial sectors to implement sustainable practices. The
food and beverage (F&B) and retail sectors are among the main contributors to waste
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generation, whether in the form of fresh products, processed foods, or nonbiodegrada-
ble disposable packaging. This phenomenon is increasingly crucial because it is directly
related to the achievement of the Sustainable Development Goals (SDGs), particularly
SDG 12 on responsible consumption and production. At the national level, Indonesia
still faces a gap between targets and implementation, particularly in reducing waste
generation from the F&B sector [1].

In Indonesia, the problem of food loss and food waste is still very significant. Ac-
cording to the FAO [2], food waste accounts for more than 10% of global energy con-
sumption. During the period 2000-2019, Indonesia experienced food waste of 23— 48
million tons per year, with economic losses of up to IDR 551 trillion, equivalent to 4—
5% of the national GDP. At the local level, the city of Batam faces significant waste
problems. Data from the Environment Agency [3] shows an increase in food loss and
food waste, particularly from the F&B and retail sectors. Indogrosir Batam, as one of
the major retailers, produces waste from expired products, unsold food, and single-use
packaging. Food loss occurs mostly at the distribution and storage stages due to limited
logistics facilities, while food waste is more common at the retail level when products
pass their expiration dates.

In the literature, green logistics (GL) is seen as a key strategy to reduce the negative
impact of logistics activities on the environment. GL integrates sustainability principles
into both forward and reverse logistics [4]. Green logistics practices include energy
efficiency, route optimization, product return management, and reduction in the use of
disposable materials [5]. . In the context of F&B, green logistics plays an important role
in reducing food loss through distribution and storage control, as well as reducing food
waste through reverse logistics practices, such as returning expired products or reusing
food waste.

In addition to logistics systems, the role of human resources is also crucial. Green
human capital (GHC) is defined as the competence, awareness, and skills of human
resources in supporting sustainability strategies [6]. A study by Benevene & Buonomo
[7] confirms that green human capital can improve company performance through par-
ticipation in sustainability innovation. In fact, according to Ya Cheng et al. [8] , the
contribution of green human capital can increase waste management effectiveness by
20-35% through training, monitoring environmentally friendly behavior, and empow-
ering employees. In the context of Indogrosir Batam, employees actively sort damaged
products, arrange returns to suppliers, and reduce plastic use. However, these contribu-
tions are still organic because they are not yet supported by SOPs, training, or formal
evaluation indicators. The F&B industry itself has unique characteristics that make it
highly susceptible to food loss and food waste. Fresh products have a limited shelf life,
so errors in logistics handling can directly cause food loss [9]. On the other hand,
changes in market demand and limitations in the return system cause high food waste
at the retail level [10]. . Therefore, the integration of green logistics and green human
capital is key to building an efficient and sustainable waste management system in this
sector.

However, the literature also shows a gap between theory and practice. A study by
Wibisono [11] found that many companies in Indonesia still implement green logistics
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informally without measurable evaluation standards. Wibisono [11] added that the big-
gest obstacles to the implementation of green logistics are the absence of formal SOPs,
human resource training, and unclear environmental performance indicators. A similar
situation is seen at Indogrosir Batam, where green logistics practices and the role of
human resources do exist, but they are still partial, intuitive, and undocumented.

Several recent studies show that the application of green logistics in the retail sector
is gaining attention. Sadam et al.[5] emphasize the role of product returns in reducing
food loss, while Mensah [4] highlights the importance of integrating SOPs and evalua-
tion indicators into GL practices. The study by Cheng et al.[8] also found that the role
of human resources is a key factor in the success of green supply chains in the F&B
sector. However, most studies still focus on manufacturing or large-scale logistics, so
not many have reviewed GL and GHC practices in wholesale retail. This study offers
novelty by integrating GL and GHC in the context of wholesale retail and provides
practical contributions in the form of SOP and KPI designs that can be directly applied
at Indogrosir Batam.

Based on this description, this study aims to analyze the application of green logistics
(GL) and green human capital (GHC) in waste management at Indogrosir Batam. Spe-
cifically, this study focuses on three main things: (1) describing GL practices in man-
aging food loss, food waste, and inorganic waste; (2) identifying the contribution of
GHC in supporting the implementation of GL; and (3) evaluating the gap between ex-
isting theory and practice, while offering practical solutions in the form of drafting
Standard Operating Procedures (SOP) and establishing Key Performance Indicators
(KPI) as institutional instruments to strengthen waste management in the wholesale
retail sector.

2 Research Method

This study uses a qualitative method with a descriptive approach to gain an indepth
understanding of green logistics practices and the role of green human capital in waste
management in the F&B industry in Batam City, particularly at Indogrosir. Research
data was obtained through semi-structured interviews, observations, and analysis of in-
ternal company documents. The semi-structured interview technique was chosen be-
cause it provides flexibility for researchers to explore information more deeply in ac-
cordance with the field context. The research was conducted from October 2024 to
September 2025 in Batam City. Indogrosir Batam was chosen as the research location
because it is one of the largest F&B retailers in the city, with complex logistics and
distribution activities and a significant contribution to food and packaging waste gen-
eration. A total of four informants were interviewed, consisting of three operational
employees and one operational manager. The main criteria for selecting informants
were a minimum of six months of employment and direct involvement in logistics,
distribution, and waste management activities. The technique for selecting informants
used purposive sampling by choosing an operational manager who was considered to
have comprehensive knowledge of logistics and waste management practices. Subse-
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quently, the initial informant recommended three operational employees who were di-
rectly involved in logistics and returns activities, so that the informant selection process
also contained elements of snowball sampling.
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Data analysis was conducted using Miles and Huberman's interactive model, which
included data reduction, data presentation, and conclusion drawing. The reduction pro-
cess was carried out by selecting, simplifying, and grouping data from interviews, ob-
servations, and documentation. The data was then presented in the form of a systematic
descriptive narrative according to the research theme, and the final stage was drawing
conclusions through the interpretation of patterns, relationships, and meanings from the
collected data. The validity of the data in this study was strengthened by method trian-
gulation and source triangulation. Method triangulation was carried out by combining
semi-structured interviews, field observations, and internal document analysis. In this
study, triangulation was carried out in terms of both methods and sources. The inter-
view process began with the operations manager as the main informant because he was
considered to have a comprehensive understanding of the procedures for returns, sort-
ing, and waste management. The results of the interview with the manager were then
validated through other employees who were also interviewed, namely warehouse em-
ployees and cashiers who were directly involved in operational activities.

The validation showed that the manager's statement regarding the mechanism for
returning expired products to suppliers was in line with field practices. This was rein-
forced by the warechouse employees' explanation that damaged or near-expired products
were immediately separated in a special area before a decision was made to return or
dispose of them. The consistency of information between managers and employees
shows that the procedures described are not only formal policies but are also actually
implemented at the operational level. Thus, triangulation of sources successfully en-
sured consistency between managerial policies and actual practices in the field.
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However, some internal data, such as monthly return reports, detailed food waste
figures, and plastic monitoring records, cannot be presented in full due to their confi-
dential nature and company privacy concerns. This data was still used in the analysis
process as verification material to strengthen the results of interviews and observations,
but was only presented in the form of general descriptions, such as an average return
volume of 30-50 cartons per month. Thus, this study respects the confidentiality of
company data while maintaining the credibility, validity, and legitimacy of the research
results through the application of triangulation.

3 Results and Discussion

3.1  The Role of Green Logistics in Waste Management

The application of green logistics (GL) at Indogrosir Batam as part of the F&B and
Retail industry is reflected through the mechanism of returning unsellable products,
sorting waste from the warehouse, and reducing the use of plastic. The practice of re-
turns is a major activity in controlling expired products. The storage manager informant
confirmed that: “If the goods are expired, we usually return them to the supplier.” (I-1)
This statement indicates that Indogrosir has implemented a reverse logistics mecha-
nism, which is to divert products that no longer have any sale value so that they do not
become waste.
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Before the formal return mechanism was in place, expired products in Indogrosir's
warehouse could reach around 60-70 cartons per month. After the implementation of a
routine return system to suppliers, this figure decreased to an average of 30-50 cartons
per month. This decrease provides empirical evidence that the application of green lo-
gistics can significantly reduce food loss and food waste. This finding is in line with
warehouse observations showing a reduction in the accumulation of expired products
compared to previous conditions. The recorded return volume reached 30-50 cartons
per month, most of which came from fresh and frozen products. This is important be-
cause fresh products have a short shelf life and contribute the most to food loss if not
handled immediately.

In addition to returns, employees also sort goods at the receiving stage. A warehouse
employee said: "If goods are damaged or dented, we immediately separate them so they
don't get mixed up with other stock." (I-2) This sorting practice has proven effective in
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preventing damaged products from mixing with stock that is still saleable. Field obser-
vations show that sorting is done manually by separating physically defective products
to a special area before deciding whether to return or discard them. Indogrosir also
strives to reduce the use of plastic as a measure to reduce inorganic waste. A cashier
said: "We usually ask buyers if they have brought their own bags. If not, the plastic we
give them is recycled.” (I-3)

These findings are consistent with literature emphasizing the importance of green
logistics in controlling food loss through forward logistics and food waste through re-
verse logistics [4]. Brilliana et al. [12] emphasize that returns are a core part of reverse
logistics, while Sadam et al. [5] emphasize that the implementation of green logistics
should ideally be supported by SOPs and evaluation indicators. In the case of In-
dogrosir, green logistics practices are indeed in place, but they are still informal and
depend on employee initiatives. Indogrosir Batam's practices are in line with the circu-
lar economy concept, whereby products that are unfit for consumption do not immedi-
ately become waste, but are returned to suppliers to be reprocessed or reused. If In-
dogrosir is able to expand its cooperation with collection partners and the processing
industry in the future, the reverse logistics chain will become stronger and contribute
to reducing regional waste.

3.2 Peran Sumber Daya Manusia (Green Human Capital)

In addition to the logistics system, green human capital (GHC) plays an important
role in supporting waste management at Indogrosir. Employees are involved in product
sorting, returns, and reducing plastic use, although there is no formal training or offi-
cially assigned team. An operational warehouse employee stated: "We immediately sort
any damaged or near-expiry items. If possible, the products are returned to the supplier;
if not, they are separated as waste." (I-2)

"Evaluations related to waste are usually discussed informally with managers; there
are no formal meetings or forums specifically for that purpose." (I-4)

This quote confirms that HR involvement is real, but it still depends on individual
initiative, not the company system. In fact, according to Benevene and Buonomo [7],
green human capital (GHC) includes structured environmental knowledge, attitudes,
and skills that support organizational sustainability. Cheng et al. [8] even emphasize
that training can increase waste management effectiveness by up to 35%. The facts at
Indogrosir show that green human capital is formed organically, but its contribution is
not yet optimal because it is not supported by training, performance indicators, or for-
mal coaching as recommended by Heryana et al. [6].

The role of human resources is crucial because, in daily practice, they are the main
actors who determine whether a product is marketable, returnable, or disposable. With-
out environmental awareness, these decisions can be subjective and inconsistent. There-
fore, equipping employees with knowledge about the impact of food loss and food
waste on the economy and the environment will motivate them to sort waste properly.
Additionally, providing performance-based environmental incentives (e.g., rewards for
teams that successfully reduce monthly waste) can strengthen the role of GHC in a
tangible way.
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3.3  The Impact of Green Logistics and Green Human Capital on Waste
Management

The integration of GL and GHC has had a positive impact on F&B waste manage-
ment at Indogrosir Batam. Regular returns have significantly reduced the volume of
food waste, while sorting from the outset has reduced food loss in the warehouse. The
identified waste management process includes the stages of receipt, inspection, sorting,
return or destruction, and distribution of waste to collectors. The storage manager em-
phasized that:

“The waste generated is relatively small because most items can be returned to sup-
pliers, so it rarely piles up.” (I-1) However, the effective implementation of GL still
faces several obstacles. First, the absence of formal SOPs means that returns and sorting
are not carried out consistently by all employees. Second, the lack of evaluation indi-
cators makes it difficult for the company to assess the extent to which waste manage-
ment has been successful in reducing food loss and food waste. Third, the absence of a
dedicated team means that waste management is only an additional part of routine work,
so coordination is often not optimal. As expressed by an operational employee:

"There are no specific indicators to assess waste management. So far, it has only
been considered part of daily work." (I-4)

This condition is consistent with the literature. Demir and Dincer [9] emphasize that
green logistics in the F&B industry is important to reduce economic losses due to waste,
while Santoso and Yulina [10] emphasize the need for reverse logistics to control ex-
pired products. However, as shown by Wibisono [11], the main obstacles to the imple-
mentation of green logistics in Indonesia are the absence of SOPs, weak monitoring,
and a lack of performance indicators. The positive impact felt by Indogrosir is actually
only on a micro scale, namely the reduction of waste accumulation in warehouses and
at cash registers. However, if GL and GHC practices are strengthened, the benefits can
extend to a macro scale, such as savings in operational costs due to reduced waste dis-
posal costs, an improved company image in the eyes of consumers, and the potential
contribution to achieving SDG 12 (Responsible Consumption and Production) targets.

3.4  The Gap Between Theory and Practice

The literature emphasizes that the implementation of green logistics (GL) and green
human capital (GHC) should be carried out systematically through the support of for-
mal SOPs, environmental performance indicators, and training programs and the for-
mation of special teams [4][5][6]. Integrated green logistics enables every logistics ac-
tivity, both forward and reverse, to run consistently with the principles of sustainability.
At the same time, GHC facilitated through continuous coaching can increase employee
involvement in waste management. The combination of the two not only reduces envi-
ronmental impact but also improves supply chain efficiency in the F&B industry. How-
ever, research results at Indogrosir Batam show that existing practices are still far from
ideal. Return, sorting, and plastic reduction mechanisms are in place, but they are not
formalized in the form of SOPs, so their implementation is highly dependent on indi-
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vidual awareness. The absence of evaluation indicators also makes it difficult for com-
panies to measure the effectiveness of waste management, both in reducing food loss
and food waste. Additionally, the absence of a dedicated team makes waste manage-
ment an additional task divided among all employees without clear coordination.

This is reinforced by the statement of one informant who said:

"Evaluations related to waste are usually discussed informally with managers; there
are no formal meetings or forums specifically for this purpose." (I-4)

This gap shows that the implementation of GL and GHC at Indogrosir is still in its
early stages (early adoption). Although there are positive initiatives from employees
and management, institutional limitations mean that existing practices are not yet meas-
urable and sustainable. Therefore, institutional strengthening is needed through the de-
velopment of SOPs, the establishment of performance indicators, and the formation of
a special team to ensure that GL and GHC can be optimally implemented in accordance
with theoretical and contextual standards for the F&B sector.
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Furthermore, this study also confirms that the existence of formal SOPs is crucial to
ensure consistency in the practices of returning, sorting, and managing plastics, which
have so far depended on employee initiatives. SOPs will serve as standard operating
procedures that reduce the risk of inconsistency and facilitate monitoring. At the same
time, the application of Key Performance Indicators (KPIs), such as a 20% annual food
waste reduction target, a 60% recycling rate, and an 80% reduction in single-use plastic,
will make waste management more quantitatively measurable[8] . With SOPs and KPIs
in place, GL and GHC practices at Indogrosir are not only operational on a daily basis,
but their success can also be evaluated systematically, thereby narrowing the gap be-
tween theory and practice. If this gap is not closed immediately, the risks that may arise
are increased hidden costs due to food loss, loss of opportunities to utilize economically
valuable waste, and a decline in the company's competitiveness in facing future envi-
ronmental regulatory demands. Conversely, if the company is able to integrate theory
into practice, Indogrosir can become a model for the application of green logistics in
the Batam retail sector that is not only beneficial to the company internally, but also
has a positive impact on the environment and the surrounding community.
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4 Conclusion and Recommendations

This study confirms that the implementation of green logistics (GL) and green hu-
man capital (GHC) at Indogrosir Batam as part of the F&B industry has a real contri-
bution to waste management. From the GL perspective, the practices of returning ex-
pired products, sorting goods at the warehouse, and reducing plastic have proven to be
effective in reducing food loss and food waste. 's routine returns of fresh and frozen
products prevent the accumulation of food waste, while sorting at the receiving stage
maintains stock quality and ensures that damaged products are not mixed with those
suitable for sale [12][4]. Efforts to reduce plastic also show awareness of inorganic
waste, although they are still limited to encouraging consumers to bring their own shop-
ping bags.

From GHC's perspective, employee involvement in sorting activities, returns, and
informal discussions with management indicates a growing organic environmental
awareness. This confirms that human resources play an important role in supporting
operational sustainability. However, this involvement is not yet fully optimal because
there is no formal training, evaluation indicators, or special incentives related to waste
management. In fact, the literature emphasizes that GHC facilitated through continuous
training and coaching can increase waste management effectiveness by up to 35%
[71(8][6].

This finding also reveals a gap between theory and practice. GL theory requires an
integrated system, formal SOPs, and clear performance indicators to ensure consistency
and sustainability [S][11]. However, practices at Indogrosir Batam are still informal,
dependent on individual initiatives, and lack adequate institutional instruments. As a
result, the effectiveness of waste management has not been fully measured, although
the positive impact of existing practices is already evident. This study has several lim-
itations. First, the number of informants was limited to four people, so the perspectives
obtained did not cover all levels of the organization. Second, internal company data
such as monthly return reports and plastic monitoring records could not be presented in
detail for confidentiality reasons, so the presentation was only in the form of general
descriptions. Third, the research focused only on Indogrosir Batam, so the results can-
not be generalized to the entire retail sector in Indonesia. In addition, discussions on the
impact of Green Logistics (GL) on operational performance, cost efficiency, and the
environment are still limited. This study was only able to provide a general overview
of the reduction in food loss, food waste, and plastic use, but did not quantitatively
measure its contribution to cost savings or carbon emission reductions. Based on these
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findings, it is recommended that formal SOPs be developed regarding the flow of re-
turns, sorting, and waste management so that GL practices are more consistent.
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The establishment of Key Performance Indicators (KPIs) in waste management at
Indogrosir Batam is based on actual operational conditions and the company's ability
to implement the principles of Green Logistics (GL) and Green Human Capital (GHC).
A target of reducing food waste by 20% per year has been set because the average
volume of fresh and frozen product returns reaches 30-50 cartons per month. This figure
is realistic to achieve gradually, considering that fresh products have a short shelf life
and contribute the most to food loss if not handled immediately. Furthermore, the waste
recycling rate target of 60% was chosen considering the limitations of processing facil-
ities and the capacity of local collectors. This figure is considered moderate and can be
increased as cooperation with third parties expands. Meanwhile, the target of reducing
single-use plastic by 80% was chosen because the company already uses environmen-
tally friendly plastics, but there are still obstacles in consumer behavior as they do not
always bring their own shopping bags ( ). Therefore, achieving 100% is considered
unrealistic in the short term.

KPI measurement is carried out specifically through available instruments: food
waste is calculated from the difference between incoming stock, sold stock, and the
number of returns; the recycling rate is calculated from the volume of non-returned
waste distributed to collectors; and plastic use is calculated based on the amount of
plastic used compared to total transactions. Responsibility for achieving KPIs is divided
according to function: the warehouse is responsible for returns and food waste, cashiers
are responsible for plastic use, and the waste management team is responsible for the
recycling process. Evaluations are conducted monthly for operational monitoring and
quarterly for strategic discussions with management.
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With KPIs in place, the success of GL and GHC implementation can be measured
more objectively and transparently. The formation of a special waste management team
is also important to strengthen internal coordination. Furthermore, increasing human
resource capacity through training can strengthen the role of GHC in a measurable and
sustainable manner. Finally, closer cooperation with suppliers and collectors will
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streamline the return process and waste utilization, so that Indogrosir's supply chain is
more in line with the principles of the circular economy With these steps, the imple-
mentation of GL and GHC at Indogrosir Batam is expected to develop from merely
informal practices into a more strategic, measurable, and sustainable waste manage-
ment system.

This study shows that the implementation of green logistics and green human capital
at Indogrosir Batam is already underway through return, sorting, and plastic reduction
practices, but it does not yet have an institutional basis in the form of SOPs and evalu-
ation indicators. The novelty of this research lies in the integration of GL and GHC in
the context of wholesale retail and the proposal to develop formal SOPs and specific
KPIs for Indogrosir Batam. Thus, this research not only closes the gap between theory
and practice but also provides a tangible contribution in the form of institutional instru-
ments that can strengthen the implementation of green logistics in the retail sector.
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