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ABSTRACT

This study examines pollution prevention techniques in Thailand’s industrial sectors through a comparative
analysis of cleaner production methods. Focusing on the manufacturing, petrochemical, food processing,
and textile industries, the research assesses the effectiveness of these techniques in reducing pollution,
their economic impact, and the challenges encountered during implementation. The findings reveal that
the petrochemical sector achieved the highest pollution reduction (45%) and cost savings (25%), benefiting
from advanced process optimization. The manufacturing and textile sectors also showed improvements
but faced challenges such as high initial costs and resistance to change. The food processing sector, while
making progress in resource efficiency, experienced lower reductions and cost savings due to technical
expertise requirements. Economic analysis indicates that the petrochemical sector had the shortest payback
period (18 months) and highest return on investment. The study highlights the need for tailored strategies
to enhance pollution prevention across different sectors, promoting sustainable industrial practices in
Thailand.
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Introduction

Thailand’s rapid industrialization over the past few
decades has brought significant economic growth,
but it has also led to environmental challenges, par-
ticularly in the form of industrial pollution. As in-
dustries have expanded, the environmental foot-
print of these activities has grown, leading to air,
water, and soil contamination that affects public
health and the natural environment. Recognizing
the urgent need to address these issues, the Thai
government, along with various industries, has in-
creasingly focused on pollution prevention as a key

strategy for sustainable development (David et al.,
2023; Mora-Contreras et al., 2023).

Pollution prevention, often synonymous with
cleaner production, involves the implementation of
processes and technologies that reduce or eliminate
waste and emissions at the source, rather than man-
aging them after they have been created. This proac-
tive approach not only minimizes environmental
impact but also often leads to cost savings and op-
erational efficiencies for businesses. In Thailand,
cleaner production techniques have been gradually
adopted across various industrial sectors, driven by
both regulatory pressures and a growing recognition
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of the long-term benefits of sustainability (Mungai
and Ndiritu, 2023; Mora-Contreras et al., 2023; Luo
et al., 2022; Cui et al., 2022).

This article presents a comparative analysis of
cleaner production techniques employed in different
industrial sectors in Thailand. It aims to evaluate the
effectiveness of these techniques in reducing pollu-
tion, explore the challenges and opportunities asso-
ciated with their implementation, and identify best
practices that can be replicated across other sectors.
The focus is on key industries such as manufactur-
ing, petrochemicals, and food processing, which are
significant contributors to the country’s pollution
levels.

Through this analysis, the study seeks to provide
insights into how Thailand’s industrial sectors are
transitioning towards more sustainable practices
and what further steps can be taken to enhance pol-
lution prevention efforts. By comparing the adop-
tion and outcomes of cleaner production techniques
across different sectors, the article highlights the
varying degrees of success and the factors that influ-
ence the effectiveness of these initiatives. Ultimately,
this research aims to contribute to the broader dis-
course on sustainable industrial development in
Thailand, offering practical recommendations for
policymakers, industry leaders, and environmental
advocates.

Methodology

Research Design

This study employs a quantitative research design to
evaluate the effectiveness, economic impact, and
implementation challenges of cleaner production
techniques across different industrial sectors in
Thailand. A survey-based approach was utilized to
collect data from industry professionals, allowing
for a comprehensive assessment of various cleaner
production methods.

Data Collection

Survey Instrument: A structured questionnaire was
developed to gather data on the adoption of cleaner
production techniques, their effectiveness in reduc-
ing pollution, associated cost savings, and the chal-
lenges faced during implementation. The question-
naire was designed with both closed and open-
ended questions to capture quantitative and qualita-
tive insights.

Sampling: A total of 400 industry professionals
across four major sectors (manufacturing, petro-
chemicals, food processing, and textiles) were sur-
veyed. The sample size was determined using the
Yamane formula. Given a total population size of
approximately 5,000 industry professionals, the
sample size calculation yields a requirement of
around 400 respondents to achieve a confidence
level of 95% with a 5% margin of error.
Data Collection Procedure: The survey was distrib-
uted electronically to participants via email and in-
dustry networks. To ensure a high response rate,
follow-up reminders were sent, and a small incen-
tive was offered to encourage participation. The
data collection period lasted for three months.

Data Analysis

Quantitative Analysis: Data from the completed
surveys were analyzed using statistical software.
Key metrics evaluated include:
Pollution Reduction: The percentage decrease in
pollution levels associated with the adoption of
cleaner production techniques.
Cost Savings: The average percentage reduction in
operational costs due to cleaner production prac-
tices.
Implementation Challenges: The frequency and
types of challenges reported by respondents.
Comparative Analysis: The effectiveness and eco-
nomic impact of cleaner production techniques were
compared across different industrial sectors. Statis-
tical tests were conducted to identify significant dif-
ferences between sectors.
Qualitative Analysis: Open-ended responses were
analyzed using thematic analysis to identify com-
mon challenges and benefits associated with cleaner
production techniques. This analysis provided con-
textual insights into the quantitative data and
helped to interpret the broader implications of the
findings.

Validation and Reliability

To ensure the reliability and validity of the results,
the survey instrument was pre-tested with a small
group of industry professionals before full-scale dis-
tribution. Feedback was used to refine the question-
naire. Additionally, data validation checks were
performed to identify and address any inconsisten-
cies or errors in the responses.
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Results and Discussion

Effectiveness of Cleaner Production Techniques

The data indicates varying degrees of effectiveness
across different sectors. The petrochemical industry
showed the highest reduction in pollution (45%) and
cost savings (25%), primarily due to advanced pro-
cess optimization techniques. The food processing
sector had the lowest reduction in pollution (20%)
but still achieved modest cost savings (10%). The
manufacturing and textile sectors experienced mod-
erate reductions and cost savings, with notable chal-
lenges related to initial costs and employee training.

Comparative Analysis of Pollution Reduction

The petrochemical sector achieved the highest aver-
age pollution reduction (45%), benefiting from ad-
vanced filtration and process optimization tech-
niques. The textile industry also performed well,
with a 35% reduction, but faced challenges related
to resistance to change. The food processing sector
lagged in pollution reduction (20%) but made
strides in resource efficiency. Each sector’s success
was influenced by the type of techniques employed

and the specific challenges faced.

Economic Impact of Cleaner Production
Techniques

Economic analysis reveals that the petrochemical
sector experienced the highest cost savings (25%)
and a short payback period (18 months), reflecting
the significant financial benefits of process optimiza-
tion. The manufacturing sector had moderate cost
savings (15%) with a 24-month payback period. The
food processing sector, despite its lower cost savings
(10%), faced a longer payback period (36 months),
primarily due to the need for specialized equipment
and technical expertise. The textile industry showed
a balanced approach with a 20% cost saving and a
30-month payback period.

The results highlight that cleaner production
techniques have varied impacts on pollution reduc-
tion, cost savings, and implementation challenges
across different industrial sectors in Thailand. The
petrochemical sector emerged as the most successful
in reducing pollution and achieving cost savings,
largely due to its adoption of advanced technologies
and process optimization. Conversely, the food pro-

Table 1. Effectiveness of Cleaner Production Techniques in Reducing Pollution

Industry Sector Technique Reduction in Cost Implementation Challenges
Implemented Pollution (%)  Savings

(%)

Manufacturing Waste Minimization 30% 15% High initial costs, employee training needed
Petrochemicals Process Optimization 45% 25% Technology complexity, regulatory compliance
Food Processing Resource Efficiency 20% 10% Limited technical expertise, equipment

upgrades
Textile Industry Cleaner Production 35% 20% Resistance to change, high upfront costs

Systems

Table 2. Comparative Analysis of Pollution Reduction by Industry Sector

Sector Average Key Major Key Challenges
Pollution Techniques Benefits

Reduction (%) Used

Manufacturing 30% Waste Minimization, Cost savings, Initial costs, Training
Recycling Efficiency

Petrochemicals 45% Process Optimization, Significant Complexity, Regulatory
Advanced Filtration reduction, compliance

Compliance
Food Processing 20% Resource Efficiency, Resource Technical expertise, Equipment

Waste Reduction conservation upgrades
Textile Industry 35% Cleaner Production Improved Resistance to change, Upfront

Systems, Waste sustainability costs
Recovery
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cessing sector faced significant challenges in terms
of technical expertise and equipment upgrades, re-
sulting in lower pollution reduction and cost sav-
ings.

Conclusion

This study provides a comprehensive analysis of
pollution prevention techniques employed across
various industrial sectors in Thailand, focusing on
their effectiveness, economic impact, and implemen-
tation challenges. Through a comparative evalua-
tion of cleaner production methods in the manufac-
turing, petrochemical, food processing, and textile
industries, the research reveals significant variations
in pollution reduction and cost savings.

Key findings indicate that the petrochemical sec-
tor achieved the highest reduction in pollution (45%)
and cost savings (25%), benefiting from advanced
process optimization and filtration technologies. The
manufacturing and textile sectors also showed no-
table improvements, with moderate reductions and
cost savings, though they faced challenges related to
high initial costs and resistance to change. The food
processing sector, while making strides in resource
efficiency, experienced the lowest pollution reduc-
tion and cost savings due to technical expertise re-
quirements and equipment upgrades.
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Table 3. Economic Impact of Cleaner Production Techniques

Industry Average Cost Payback Return on Key Factors Influencing Costs
Sector Savings (%) Period Investment

(Months) (ROI)

Manufacturing 15% 24 1.5 Equipment costs, Training
Petrochemicals 25% 18 2.0 Technology upgrades, Compliance
Food Processing 10% 36 1.2 Technical expertise, Equipment costs
Textile Industry 20% 30 1.8 Upfront costs, Change resistance


