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This research will assess Green Productivity (GP) by integrating Environmental Performance Indicators
(EPI) to improve the performance of a fish-processing MSME in Pasuruan Regency, Indonesia. Primary
data were collected by observations, interviews, and questionnaires. Secondary data were logs of utility
usage and internal reports. This research utilized the Input–Process–Output–Outcome (IPOO) frame-
work and the PDCA cycle. The results of this research demonstrated a revenue of IDR 150 million per
month with an overall score of economic efficiency that is considered high at 2.21. However, this en-
terprise produces 4,015 kg CO2e every month as a result of the emissions from electricity, LPG, water,
and organic waste. The EPI was measured at IDR 37,368 per kg CO2e and the GP index was measured
at 0.00055, also indicating low Eco-efficiency. The main innovation of this research lies in the integra-
tion of GP and EPI in MSMEs using real emissions-based indicators in order to detect inefficiencies
and develop green solutions. Some of the expected results include a structured assessment framework
of MSMEs; supportive green policies; and the promotion of advanced green business practices, lower-
ing the cost of sustainable operations. Among other suggested improvements are more energy efficient
technologies, waste composting, water reuse, and staff training. This research shows that environmental
indicators boost MSMEs in the traditional sector’s green competitiveness.

© SEECMAR | All rights reserved

1. Introduction.

In the current fast-moving world economy, the protection of
the environment is an issue spanning the culinary and fish pro-
cessing fields, as it does for most other industries. GP seeks to
strike a balance between the economy and the environment by
cutting waste and achieving greater resource efficiency. (Ibidhi
& Ben Salem, 2020; Lin & Bhardwaj, 2020; Mas’ud et al.,
2022a).

This approach sees that productivity gains should not come
at the expense of ecological deterioration, but should promote
goals of sustainable development. (Hutagalung, 2020; Mas’ud
et al., 2022a).
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The utility of GP is furthered by the Environmental Per-
formance Indicators (EPI) whose role is to evaluate and assess
the overall impact of business operations on the environment.
These assess the balance the business has between economic
activity and ecological impact by assessing indicators includ-
ing energy use, water use, waste generated, and the emission
of greenhouse gases. (Hutagalung, 2020; Mas’ud et al., 2022a;
Prasetia, 2024).

Through the integration of EPI within GP measurement,
even the smallest of businesses can assess and improve their
activities. (Lin & Bhardwaj, 2020; Silaban et al., 2025).

Indonesia’s MSMEs are an important driver of the econ-
omy and jobs, but have fallen short of their responsibility to
promote environmental sustainability due to limited green tech-
nologies, poor environmental management, and operational in-
efficiencies. (Mas’ud, Zahro, et al., 2025). This is especially
true of MSME food processors which consume large amounts
of energy and water while producing unmanaged organic waste.
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(Azis, 2023; Fahrul Rozi Adami Nasution et al., 2023).
This study focuses on a traditional fish processing restaurant

based in Pandaan District, Pasuruan Regency. This MSME is
situated within the culinary sector with a daily service and tradi-
tional processing. Despite the effectiveness of the business’ nat-
ural dining concept and its associated local menu, the business
has challenges related to high energy use, inefficient water use,
and poor waste management. All of these negatively impact the
environment and contribute to an unmeasured and unmanaged
environmental footprint (Halim, 2020; Mas’ud, Alviansyah, et
al., 2025; Sarfiah et al., 2019; Yudhanto et al., 2023).

Currently, the absence of environmental impact assessment
frameworks (EPI) and institutionalized green operational strate-
gies constrain long-term business sustainability. It has been
documented that bringing together Green Productivity and EPI
within MSMEs has the potential to decrease emissions and en-
hance positive resource management, especially in markets that
value environmental protection. (Fahrul Rozi Adami Nasution
et al., 2023; Fitri et al., 2024; Hutagalung, 2020).

The aim is to use the Green Productivity framework with
Environmental Performance Indicator to analyze and enhance
the operations of a fish-based MSME in Pandaan. Based on the
findings, it is hoped to create a model for assessing sustainabil-
ity for other MSMEs in similar sectors to encourage localized
circular economy and green business environment. (Goshu et
al., 2017; Katili et al., 2021; Mas’ud et al., 2022b; Prasetia,
2024; SHI et al., 2020; Tian & Liu, 2021).

2. Materials and Methods.

2.1. Research Design.

This study adopts a quantitative-descriptive approach to eval-
uate how Green Productivity (GP) can be implemented by us-
ing Environmental Performance Indicators (EPI) to analyze and
improve environmental and operational performance of fish-
based MSMEs. (Conference et al., 2020; Kulsum et al., 2022;
Pradana et al., 2018; Silaban et al., 2025). The descriptive na-
ture of this study allows for a systematic and objective iden-
tification of sustainability gaps in resource consumption, waste
generation, and production efficiency. The operational processes
of a fish-based restaurant in the district of Pandaan, which is a
representative fish-based MSME in Pasuruan Regency, is the
unit of analysis. (Cunbao et al., 2011; Liu et al., 2019; Mullon
et al., 2017).

2.2. Conceptual Framework.

The Green Productivity and EPI based optimization Input-
Process-Output-Outcome (IPOO) frame work is used as the re-
search framework. Inputs consist of material resources, energy,
labor, policies, and environmental awareness. The Process di-
mension suggests measurement of EPI indicators, energy, wa-
ter, waste and carbon emissions, and their relationships with
Green Productivity. Outcomes are expressed through the long
term performance of Green Productivity, and competitiveness
of MSME. (Azis, 2023; Lin & Bhardwaj, 2020; Mas’ud et al.,
2022a; Pradana et al., 2018).

2.3. Data Collection.
Data hampered observation of the production process and

the use of energy, water and the removal of waste. Semi struc-
tured interviews were used to elicit perceptions and measures of
GP and EPI. A questionnaire was used to evaluate stakeholder
perceptions of environmental management and green operation.
(Deros et al., 2015).

Observation of the production process was performed to
capture the use of energy and water, and the management of
waste. Semi-structured interviews of the owners, managers and
staff were performed to capture their GP and EPI awareness
and practice. Furthermore, a questionnaire was constructed to
assess the environmental and green operations management of
stakeholders.. (Hanik & Mas’ud, 2019; Imron Rosadi et al.,
2019; Mas’ud, 2022a, 2022b; Mas’ud et al., 2022b; Mas’ud &
Wahid, 2022).

2.4. Data Analysis Method.
2.4.1. Green Productivity (GP) Measurement.

GP is measured using the formula:

Green Productivity =
Output

Input × Environmental Impact
. (1)

Where:

• Output refers to economic performance (revenue or vol-
ume produced),

• Input includes material, labor, energy, and water,

• Environmental impact is measured by EPI scores.

This equation provides a capability to compute productivity
while accounting for environmental burden and therefore pro-
motes resource efficiency and emission reduction. (Rawat et al.,
2018; Salehi et al., 2013; Tian & Liu, 2021).

2.4.2. Environmental Performance Indicator (EPI) Evaluation.
EPI assessment incorporates several sub-indicators:

• Energy Efficiency Indicator (EEI) = Energy used per unit
of output (kWh/unit),

• Water Efficiency Indicator (WEI) = Water used per unit
of output (L/unit),

• Waste Generation Rate = kg of solid/liquid waste per unit
of output,

• Carbon Emission Estimate = Emissions per production
cycle (kg CO2/unit).

Each indicator is evaluated against benchmarks or indus-
try standards using scoring and weighting systems to derive an
aggregated EPI score. The EPI value <100% indicates better-
than-standard performance, while >100% signals environmen-
tal inefficiency (Azis, 2023; Fahrul Rozi Adami Nasution et al.,
2023; Fitri et al., 2024; Hutagalung, 2020; Pradana et al., 2018).
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2.4.3. Optimization Strategy.
The optimization strategy follows the Continuous Improve-

ment (CI) cycle using the PDCA (Plan–Do–Check–Act) method
(De Barros et al., 2021; Markert et al., 2017; Pereira et al.,
2019; Trubetskaya et al., 2022; Uddin, 2021). Simulations and
improvement plans are proposed to reduce environmental im-
pacts while maintaining or increasing productivity. Emphasis
is placed on identifying resource-intensive stages and imple-
menting low-cost, high-impact eco-innovations (Copena et al.,
2022; Ermolaev et al., 2019; Gitelman et al., 2019).

2.5. Expected Outcomes.

The expected outcomes of this research are a quantitative
Green Productivity index as a performance benchmark. A diag-
nostic evaluation of EPI performance to identify sustainability
gaps and resource inefficiencies. Strategic recommendations to
optimize MSME operations through green innovation and envi-
ronmental stewardship (Azis, 2023; Fahrul Rozi Adami Nasu-
tion et al., 2023; Kulsum et al., 2022).

3. Result and Discussion.

The case enterprise is a fish-processing MSME located in
Pasuruan Regency that operates with a traditional culinary con-
cept and serves approximately 150 customers per day. It em-
ploys 15 staff and runs 30 days per month with 8 working hours
per day. Despite its financial sustainability, the enterprise has
significant issues with operational inefficiency, namely with the
use of energy and water, and the generation of waste. These
issues illustrate the need for an assessment based on Green
Productivity (GP) and Environmental Performance Indicators
(EPI) to facilitate sustainable development.

3.1. Results.

3.1.1. Data Operational Data Summary.
Monthly operational data indicated a total income of IDR

150,000,000 with a total of 3,600 labor hours. Inputs consisted
of raw materials worth IDR 50,000,000, electricity consump-
tion of 2,000 kWh, and consumption of LPG and water where
50 cylinders and 100 m3 were used respectively. Organic waste
was generated at 510 kg/month mainly from food waste and
scraps and preparation waste. Other operating costs including
supplies for cleaning and packing were IDR 7,500,000. The
data collected was the basis for the assessment of productivity,
environmental impact, and green productivity.

3.1.2. Productivity Analysis.
The total monthly input cost was IDR 68,000,000, consist-

ing of:

• Raw materials: IDR 50,000,000

• Electricity: 2,000 kWh × IDR 1,500 = IDR 3,000,000

• LPG: 50 × IDR 150,000 = IDR 7,500,000

• Other operational costs: IDR 7,500,000

Productivity =
150,000,000
68,000,000

= 2.21. (2)

This shows each unit of input cost generated output worth
IDR 2.21, therefore, good economic efficiency.

3.1.3. Environmental Impact Conversion.
Environmental impacts have been converted to CO2 equiv-

alent (kg CO2e) based on emission factors that are operational.

Table 1: Environmental impact conversion by component.

Source: Authors.

3.1.4. Environmental Performance Indicator (EPI).

EPI =
150,000,000

4,015
= 37,368.01 IDR/kg CO2e. (3)

It is worth mentioning that each kilogram of CO2e (i.e.,
each unit of environmental impact) contributes IDR 37,368 to
the economy. This means that the enterprise is currently effi-
cient to the moderately optimal level. However, this shows that
the current level of environmental efficiency can be improved.

3.1.5. Green Productivity Index.
The Green Productivity index combines productivity and

environmental performance:

GP =
2.21

4,015
= 0.00055. (4)

The low value shows the enterprise has a relatively large
environmental burden and points to a need for better environ-
mental management.

3.2. Discussion.

3.2.1. Economic Productivity.
In alignment with existing studies, the productivity score

demonstrates effective use of resources to generate revenue by
optimizing labor and raw materials. High productivity, how-
ever, will not guarantee long-term sustainability without con-
sideration for the environment.
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Table 2: Key Indicators.

Source: Authors.

3.2.2. Environmental Performance.
The EPI score suggests that the enterprise is producing con-

siderable emissions relative to its economic output. This score
is rather moderate and indicates opportunities for advancement
in waste recovery and clean energy.

3.2.3. Green Productivity.
Low GP indicates the imperative need for conservation and

waste management interventions. Studies support that by im-
plementing green innovations such as use of renewable energy
sources or organic waste composting significant improvements
will be observed for GP scores.

3.2.4. Root Cause Analysis.

Table 3: Root Cause Analysis.

Source: Authors.

3.2.5. Strategic Improvement Plan.
To improve GP and EPI, the following green strategies are

suggested:

• Energy Optimization: Use induction cooktops and LED
lighting, monitor energy use with audits.

• Waste Recovery: Collaborate with local recycling enti-
ties and compost kitchen waste.

• Water Conservation: Save wash water, raise staff aware-
ness, implement targets for water use.

• Behavioral Change: Create green SOPs, provide incen-
tives to motivate sustainable behavior.

3.2.6. Implications.
• Practical Implication: Provides a measurement frame-

work and actionable roadmap for MSMEs to implement
green principles.

• Academic Implication: Adds to the GP-EPI modeling in
micro-scale food enterprises.

• Policy Implication: Provides support to green MSME in-
centives offered by policymakers which include tax relief
or subsidized technologies.

4. Conclusions.

This paper suggests that integrating Green Productivity (GP)
and Environmental Performance Indicators (EPI) is an efficient
way to assess the balance of economic performance and envi-
ronmental impact for fish-processing MSMEs. It is found that
the MSME has an economic productivity score of 2.21, mean-
ing that for every one unit of IDR spent on operational input,
it generates a revenue of IDR 2.21, indicating strong economic
performance. However it reports a total environmental burden
of 4,015 kg of CO2 equivalent per month, mainly attributable to
energy (electricity and LPG) consumption, organic waste, and
water use. This large environmental burden negatively impacts
the sustainability of the process.

The Environmental Performance Indicator (EPI) was record-
ed at IDR 37,368.01 per kg CO2e, showing moderate environ-
mental performance. While the enterprise can potentially con-
vert environmental burden to economic value, the level is not
optimal. The Green Productivity Index (GP) was calculated to
give a value of 0.00055, reflecting low environmentally sus-
tainable productivity. This means that while the MSME has
financial success, it lacks environmental performance. Many
factors attributed to the low GP including no energy-saving de-
vices used for fossil-fuel energy, no organic waste management
system, no water use technologies for reuse, no green opera-
tional standards, and low sustainability awareness of employ-
ees.

5. Recommendations.

We propose layers upon layers of environmental and eco-
nomic improvements. First, improve energy efficiency by up-
grading from LPG to electric cookers and biogas systems and
using lights and appliances that have energy-saving certificates.
We recommend a monthly energy audit to limit how much en-
ergy we use. Next, we recommend collecting organic waste
and transforming it into compost for use onsite or for sale. This
may also attract farmers and waste banks to collaborate with
us. Lastly, we recommend gray water (used during dishwash-
ing) for irrigation and toilet flushing. We recommend simple
water filtration systems and education for employees for this to
be successful.

Fourth, it is important to create and utilize ’green’ standard
operating procedures (SOPs) that help promote best environ-
mental practices such as waste segregation and energy saving,
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and also the principles of 3R (Reduce, Reuse, Recycle). Sus-
tainability training should be offered to employees on a regular
basis, and a reward system should be put into place in order to
motivate employees to engage in ’green’ behavior. Finally, we
recommend that MSMEs perform frequent assessments of their
GP and EPI scores to better understand their status and to iden-
tify areas for improvement. These changes will have a positive
impact on the performance of the business.
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