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ABSTRACT

Green Productivity is an approach that integrates productivity efficiency with sustainable practices to achieve a
balance between economic growth and environmental protection. This research aims to explore the potential for
applying the Green Productivity Method in an agro-industrial context. This research uses a qualitative
approach with descriptive methods. The research results show that the application of the Green Productivity
method in agro-industry has a positive impact on sustainability. The adoption of green technology, such as
energy-saving machines and the use of renewable energy sources, has succeeded in reducing resource
consumption and greenhouse gas emissions. Collaboration with research institutions and governments
facilitates the integration of sustainable agricultural practices and technological advances. In addition,
involving farmers, workers, suppliers and local communities in decision making increases awareness and active
participation in implementing sustainable practices. Overall, the results of this research confirm that Green
Productivity can be an integral approach to achieving sustainability in the agro-industrial sector by aligning
operational efficiency with environmental preservation and social welfare.
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INTRODUCTION

Productivity, as a comparison between output and input in a production process, has a significant
impact on the surrounding environment (Yuroh & Maisaroh, 2018). Production processes that are less than
optimal often result in inefficient disposal of materials and energy, placing an additional burden on the
surrounding ecosystem. This environmental problem becomes increasingly apparent with the relatively large
amount of waste disposed of during inefficient production processes (Septarianes & Raharja, 2020).

One strategy that can be adopted to increase productivity while reducing environmental impacts is to
focus efforts on improving efficiency in the production process (Udayana, 2011). Increasing output while
reducing or saving input is the main goal in achieving sustainable productivity. In this context, output does not
only refer to the products produced, but also includes waste and emissions formed during the production process
(Kurniawan, 2012).

Waste or waste produced in a less efficient production process is a critical factor that affects overall
output. Therefore, productivity improvement steps aimed at reducing waste can be an effective strategy. This
can include developing clean technologies, optimizing resource use, and implementing sustainable production
practices (Tambunan & Darmawan, 2017).
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The impact of environmental problems, especially in terms of excessive waste disposal, needs to be
taken seriously. Therefore, implementing a productivity strategy that focuses on sustainability can provide
multiple benefits, not only increasing the efficiency of the production process but also reducing negative
impacts on the surrounding environment. This effort will create an industrial ecosystem that is more sustainable
and environmentally friendly (Anantaputri et al, 2021).

In facing environmental challenges caused by waste disposal and inefficient use of resources, the
concept of green productivity has emerged as an innovative solution for agro-industry (Kardiyono et al, 2018).
This concept presents a framework that focuses on improving industrial sustainability, without sacrificing
productivity and profitability. This article will explore in depth the application of green productivity principles
in the agro-industrial sector, while highlighting the potential benefits that can be gained from this approach
(Teniwut, 2016).

The basic principles of green productivity involve optimizing resource use and reducing waste
throughout the production chain (Riyanto, 2017). By implementing more environmentally friendly technology,
agro-industry can achieve this goal without sacrificing efficiency. Changes in production process design, waste
management, and product diversification are an integral part of implementing green productivity in agro-
industry (Kulsum et al, 2022).

It is important to understand that green productivity is not just a theoretical concept, but a practical
approach that can produce real impacts. Sustainability obtained from implementing green productivity not only
includes environmental aspects, but also creates new opportunities for innovation and business growth (Ulum,
2018). Reducing operational costs through increased efficiency, access to wider markets through sustainable
products, and a positive image in the eyes of consumers are some of the benefits that can be achieved (Kantun &
Tiara, 2023).

Green productivity, as a current concept in the agro-industrial context, presents a new paradigm that
incorporates sustainable practices into the entire value chain, from agriculture to the processing industry
(Ushada et al., 2019). The main focus of green productivity in agro-industry is designing and implementing
agricultural processes that are not only efficient in terms of productivity, but also environmentally responsible
(Setiawan, 2012).

In an effort to achieve this goal, green productivity emphasizes resource efficiency. This involves
optimizing the use of water, energy and other materials, in line with sustainability principles (Jaya & Sembiring,
2023). Concrete steps such as the use of efficient irrigation, selecting environmentally friendly plant varieties,
and planning crop rotation are an integral part of implementing green productivity in the agricultural sector
(Hendra et al., 2014).

In addition, pollution prevention is an important aspect in the concept of green productivity. This
includes better waste management, use of organic fertilizers and pesticides, and choosing production methods
that reduce the carbon footprint. By adopting these principles, agro-industry can significantly minimize its
negative impact on the surrounding environment (Prasetyo et al, 2014). Adoption of environmentally friendly
technology is also a focus in green productivity. This includes the use of innovations such as agricultural
sensors, data processing for better decision making, and more efficient yield processing technologies. This
technological integration helps create an agro-industry that is not only productive but also competitive in a
global market that increasingly demands sustainability (Wiryawan, 2019).

This research aims to investigate the application of the Green Productivity Method in agro-industry,
with a focus on the principles and benefits of sustainability that can increase resource efficiency and reduce
environmental impacts. The benefit lies in a deeper understanding of the potential for sustainability and
productivity in agro-industry, which can guide sustainable decision making. By identifying concrete benefits,
such as increasing operational efficiency, reducing waste, and strengthening industrial competitiveness, it is
hoped that this research can make a positive contribution to environmentally friendly agro-industrial practices
and become the basis for developing policies that support the sustainable growth of this sector. The gap of this
research involve investigating the specific challenges and successes experienced by diverse agro-industries
when adopting green productivity methods. Understanding these practical applications could help tailor
techniques to various contexts, improve adoption rates, and ultimately enhance overall productivity and
sustainability in the agroindustry.
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METHODS

This research uses descriptive research methods with a qualitative analysis approach. As Sugiyono (2011)
explains, qualitative research aims to understand phenomena, focusing on the experiences of research subjects.
Definition Noor (2011) states that qualitative research is a research procedure that produces descriptive data in
the form of written or spoken words, which comes from people and observed behavior. The type of data
collected involves primary data, which was obtained from a review of literature relevant to this research.
Secondary data, which includes information from books, magazines, field research results, and the internet, is
also accessed by researchers. Data analysis was carried out using a qualitative descriptive model which involved
the stages of data collection, data reduction, data display, and drawing conclusions. This approach will provide
an in-depth understanding of the principles and benefits of the Green Productivity Method in the agro-industrial
context.

RESULTS AND DISCUSSION

An effective approach to help the industrial sector increase productivity while reducing environmental
impact is through the application of the Green Productivity model. Green Productivity is a holistic strategy to
increase company productivity and environmental performance simultaneously in the context of socio-economic
development. In this concept, improving productivity does not only involve economic aspects, but also
considers environmental quality and socio-economic development as an integral part of the definition of green
productivity (APO, 2006).

The productivity improvement strategy promoted by Green Productivity includes activities to improve
production processes with a focus on better utilization of resources and materials. The aim is to reduce negative
impacts on the environment. Green Productivity carries the concept that environmental health and economic
competitiveness are interrelated and can improve each other (Kistanthy, 2007).

In the agro-industrial context, the application of Green Productivity has the main aim of integrating
sustainability principles into the entire production value chain. The focus is not only limited to increasing
economic productivity, but also on maintaining environmental sustainability and socio-economic development.
Through productivity improvement strategies, Green Productivity aims to achieve efficiency in resource use,
reduce waste, and minimize negative impacts on the surrounding ecosystem. By utilizing green value stream
mapping (GVSM) in the process, Green Productivity not only identifies the value of impacts on the
environment, but also provides a basis for developing sustainable solutions. More broadly, the goal of Green
Productivity in agro-industry is to create harmony between increased productivity, environmental sustainability,
and inclusive socio-economic development, so that this sector can grow sustainably without sacrificing
environmental sustainability and community welfare. Following are the Main Principles of Green Productivity
in Agroindustry:

1. Sustainable farming practices

Green productivity, as a concept that encourages harmony between economic growth and
environmental preservation, has emerged as the main driver in pushing agro-industry towards sustainable
agricultural methods. The adoption of practices such as organic farming is an integral part of this
approach, where the use of organic fertilizers and pesticides replaces synthetic chemicals. This approach
not only improves soil health but also minimizes negative impacts on the environment, by reducing water
and soil pollution often associated with the use of synthetic chemicals. Additionally, green productivity
encourages the adoption of integrated pest management practices in agro-industry. Involving a holistic
approach to pest control, this method reduces reliance on chemical pesticides that can harm the
ecosystem. The use of natural control agents, crop rotation, and effective pest habitat management are
some examples of practices implemented in integrated pest management. In this way, agro-industry can
increase its productivity without compromising the balance of the ecosystem.

Furthermore, the concept of green productivity encourages agro-industry to adopt agroforestry,
where plantation crops are planted together with forest crops. Agroforestry not only diversifies
production, but also increases biodiversity and ecosystem balance. Trees planted among plantation crops
can provide benefits such as protecting the soil, increasing water availability, and providing nesting sites
for various types of wildlife. Overall, green productivity provides a foundation for agro-industry to adopt
sustainable farming methods, such as organic farming, integrated pest management, and agroforestry.
These practices not only support soil and environmental health, but also promote long-term sustainability
by holistically increasing productivity.
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2. Efficient water management

Agro-industry, as a sector that often consumes large amounts of water, finds a potential
solution in implementing the concept of green productivity. Green productivity introduces efficient
water management techniques as one of the key approaches. In this case, precision irrigation practices
become important to minimize water waste and ensure that crop needs are optimally met. In addition,
the careful use of rainwater harvesting and water storage technology allows agro-industry to utilize
water resources sustainably, especially in areas prone to drought.

Implementation of wastewater treatment and water reuse practices are also the main focus of
green productivity in agro-industry. By managing waste efficiently and recycling water, this sector not
only reduces negative impacts on the environment through reducing water pollution, but also creates a
more sustainable system. This action is in accordance with the spirit of sustainability, where wise water
management is the key to maintaining water ecosystems and supporting sustainable plant productivity.
By implementing these measures, green productivity in agro-industry not only provides a solution to
the significant water consumption challenge, but also leads to the overall sustainability of the sector.
These efficient water management practices reflect a commitment to conserving water resources,
reducing environmental impacts, and increasing sustainable productivity in the future.

3. Adoption of renewable energy

The agro-industrial sector, through the use of fossil fuels for its operations, has the potential to
be a significant contributor to greenhouse gas emissions. In an effort to reduce the environmental
impact caused by this sector, green productivity puts forward a significant solution. Green productivity
encourages agro-industry to switch to renewable energy sources, such as solar energy, wind and
bioenergy.

Adoption of renewable energy sources is the main focus in the green productivity concept for
the agro-industrial sector. Providing energy from the sun and wind, for example, is not only
environmentally friendly but can also reduce greenhouse gas emissions substantially. In addition, the
use of bioenergy from renewable sources can provide a sustainable alternative and reduce dependence
on non-renewable resources.

Switching to clean energy alternatives like this not only reduces the carbon footprint of the
agro-industrial sector but also supports the shift towards global energy sustainability. Apart from
environmental benefits, the adoption of renewable energy sources can also create new economic
opportunities, such as the development of the renewable energy industry and the creation of jobs in this
sector.

By applying green productivity principles in terms of energy sources, agro-industry can play a
key role in reducing greenhouse gas emissions and promoting the transition towards a more
economically and environmentally sustainable future. These steps reflect the agro-industrial sector's
commitment to being an integral part of climate change solutions.

4. Waste reduction and recycling

Agro-industry, as a large-scale producer of organic and non-organic waste, is faced with
significant environmental pollution challenges. Within the green productivity framework, implementing
waste reduction measures is a priority. Green productivity encourages the adoption of practices such as
composting, anaerobic digestion and recycling as strategies to manage the waste generated.
Composting, as one of the main methods, allows agro-industry to convert organic waste into high-value
organic fertilizer. Anaerobic digestion, the process of decomposing organic waste in an oxygen-free
environment, is also an effective solution for producing biogas as an alternative energy source. In
addition, the implementation of recycling non-organic waste materials, such as plastic or packaging,
helps reduce pressure on waste accumulation in landfills.

By processing and reusing waste materials, agro-industry not only reduces environmental
pollution but also contributes to the implementation of circular economy principles. Involving the
practice of recycling and reusing materials, this concept ensures that resources are utilized optimally
and waste is minimized. In this way, agro-industry can be transformed into an entity that is not only
productive but also sustainable, creating a system that is more balanced between production needs and
environmental conservation. These measures not only support sustainable practices in the agro-industry
but also form an integral part of the social and ecological responsibility of the sector.

The application of green productivity practices in the agro-industrial sector brings various
significant benefits. One of the main benefits is environmental conservation. Green productivity plays a
role in helping agro-industry reduce its ecological footprint by involving practices such as more
efficient use of natural resources, minimizing pollution, and protecting the sustainability of ecosystems.
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By preserving biodiversity and mitigating the impacts of climate change, agro-industry that implements
green productivity acts as a protector of the environment.

Another benefit obtained from green productivity is cost savings. The adoption of resource-
saving practices, such as water and energy conservation, makes a real contribution to the operational
efficiency of agro-industries. Renewable energy sources, such as solar and wind, often offer lower
operating costs in the long term compared to reliance on fossil fuels. Waste reduction measures also
have a positive impact on economic aspects by reducing disposal costs, creating a more efficient and
sustainable operational environment.

In implementing green productivity in agro-industry, the right strategy is very necessary.

These strategies include, among others
1. Conduct an environmental assessment

Evaluating the current environmental impact of agro-industrial operations is an important step
in achieving sustainability. This analysis allows agro-industries to identify areas where their operations
may have a negative impact on the environment, such as excessive water use, greenhouse gas
emissions, or significant waste production. By knowing these impacts, agro-industry can focus on
identifying the most critical improvement areas and formulate appropriate impact reduction strategies.

Once the impact evaluation has been carried out, the next step is to set specific environmental
targets. These objectives should be measurable and closely linked to previously identified areas of
improvement. For example, agro-industry can set targets to reduce water use by a certain amount,
reduce greenhouse gas emissions by a certain percentage, or increase efficiency in waste management.
By setting specific environmental targets, agro-industries can provide a clear and measurable basis for
their improvement efforts, while contributing to global efforts to minimize the environmental impact of
industrial sector operations.

2. Invest in sustainable technology

Agro-industry committed to sustainability can achieve concrete steps by adopting green
technology to minimize resource consumption and environmental pollution. The use of energy-efficient
machines is a key aspect of this strategy. Modern machines designed for energy efficiency can help
reduce dependence on fossil fuels, reduce greenhouse gas emissions, and have a positive impact on
agro-industry's carbon footprint.

Additionally, agro-industries can turn to renewable energy systems to meet their power needs.
Providing energy through solar, wind or biomass sources can provide an environmentally friendly and
sustainable alternative. By adopting renewable energy technology, agro-industry not only reduces
environmental impacts but also often reduces long-term operational costs. Furthermore, precision
agricultural technology is key in efforts to minimize resource consumption and environmental pollution
in agro-industry. This technology enables more efficient use of water, fertilizer and pesticides by
utilizing advanced data and sensors. In this way, agro-industries can optimize their crop production
while reducing negative impacts on the environment.

3. Promote knowledge sharing

Collaborating with research institutions, agricultural experts and government institutions is a
strategic step for agro-industry in renewing and enhancing sustainable agricultural practices.
Involvement in this collaborative network allows the agro-industry to keep abreast of the latest
developments in sustainable agricultural practices and technological advances. Research institutions
can provide deep insights and scientific data that support agro-industrial decision making, while
collaboration with agricultural experts opens the door to more efficient implementation of innovative
techniques and strategies.

Furthermore, collaboration with government agencies provides access to the latest regulations
and policies that can guide agro-industry towards sustainability. By sharing best practices and
encouraging knowledge exchange within the industry, agro-industry can create synergies that empower
and drive collective progress. Openness to learning and the integration of proven sustainable practices
can provide significant benefits, both from an economic and environmental perspective, as well as
strengthening the position of agro-industry in responding to global challenges related to food security
and climate change.

4. Involve stakeholders
Involving farmers, workers, suppliers and local communities in the decision-making process is
an integral step to increasing sustainability in the agro-industrial sector. By involving these
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stakeholders, agro-industry can ensure balanced and diverse representation in policy formulation and
implementation of sustainable practices. The active participation of farmers, as the spearhead in
agricultural production, is the key to understanding challenges and opportunities in the field, so that
decisions taken can be more appropriate to the local context.

Furthermore, it is important to increase awareness among stakeholders regarding the benefits of green
productivity. By conveying clear information and education about sustainable practices, agro-industry can open
the door to greater acceptance and participation. This involves effective communication efforts to educate
farmers, workers, and local communities about the positive impacts of green practices, including economic and
environmental sustainability. Active encouragement of participation in implementing sustainable practices will
create an environment where sustainable values become a common foundation, and simultaneously form a
community committed to a more sustainable future.

CONCLUSION

In order to achieve sustainability in the agro-industrial sector, implementing green productivity
practices is crucial. These efforts include the adoption of green technology, collaboration with research
institutions and governments, as well as the active involvement of all stakeholders, such as farmers, workers,
suppliers and local communities. Green productivity not only aims to improve operational and economic
efficiency, but also to preserve the environment by reducing negative impacts such as greenhouse gas emissions,
resource consumption and environmental pollution. The importance of prioritizing the environment and
ecosystem balance in agro-industrial operations is demonstrated by this sustainable approach. By collaborating
and sharing knowledge between stakeholders, agro-industry can create synergies that support the
implementation of sustainable practices. In addition, involving all relevant parties in decision making creates a
participatory platform that reflects local needs and aspirations. Overall, green productivity is not just about
increasing production output, but also about establishing an economically, socially and environmentally
sustainable industry. With this holistic approach, agro-industry can become a motor for positive change towards
a more sustainable future, where food needs can be met without sacrificing natural balance and community
welfare. Our findings indicate that while the adoption of green productivity techniques can yield substantial
benefits, there are several challenges that need to be addressed. These include the initial investment costs, the
need for technical expertise, and potential resistance to change within traditional agricultural practices. To
overcome these barriers, it is essential for stakeholders to foster a supportive policy environment, provide
training and education, and encourage collaboration across the supply chain. Future research should focus on
developing more refined models for measuring the impact of green productivity techniques, as well as exploring
their application in diverse agro-industrial contexts. Longitudinal studies could provide deeper insights into the
long-term benefits and sustainability of these techniques. Additionally, case studies from different regions and
sectors within the agroindustry could offer valuable lessons and best practices for broader implementation. green
productivity techniques hold significant potential to revolutionize the agroindustry by making it more
sustainable and efficient. By embracing these techniques, the agroindustry can contribute to a more sustainable
future while maintaining its competitiveness in the global market.
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