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Abstract

The increasing generation of organic waste from religious activities, households, restaurants and community events
presents significant environmental challenges as well as opportunities for sustainable resource recovery. Sacred waste,
particularly discarded flowers, garlands and other biodegradable offerings, along with kitchen waste consisting of fruit
and vegetable peels, food residues and other biodegradable materials, often remains underutilized. Scientific
processing and appropriate resource recovery methods can transform selected waste materials into valuable products,
thereby creating opportunities for environmental sustainability and entrepreneurial development. The integration of
Green Chemistry, Commerce and Circular Economy principles offers a multidisciplinary framework for addressing
this challenge. Green Chemistry contributes scientific approaches to safer processing, waste minimization and
resource efficiency. Commerce provides the managerial and financial tools required for cost analysis, pricing, market
research, branding and business development. Circular Economy principles emphasize resource recovery, waste
prevention and the productive utilization of materials. The present paper explores the potential of sacred and kitchen
waste valorization as a pathway to sustainable entrepreneurship in India. It examines possible applications such as
compost, vermicompost, natural pigments, flower-based incense products and biogas, while highlighting the
importance of scientific validation, quality assessment and commercial feasibility. The paper also considers the
relevance of multidisciplinary education under the National Education Policy (NEP) 2020 in connecting scientific
knowledge with practical business applications. A conceptual framework is proposed to connect waste collection,
segregation, scientific processing, product development, financial assessment and market development. The framework
may support educational institutions, entrepreneurs and local communities in identifying opportunities for resource
recovery and sustainable enterprise creation. The paper concludes that the integration of scientific innovation and
commercial knowledge can help transform selected organic waste streams from disposal challenges into potential
economic resources, subject to appropriate technical, environmental and financial evaluation.

Keywords: Sacred Waste, Kitchen Waste, Waste Valorization, Green Chemistry, Circular Economy,
Sustainable Entrepreneurship, Resource Recovery, NEP 2020, Green Business.

Introduction

Waste management has become an important environmental and economic concern in India.
Rapid urbanization, changing consumption patterns, religious activities and increasing food
consumption generate substantial quantities of organic waste.

Two relevant categories are sacred waste and kitchen waste.

Sacred waste includes discarded flowers, garlands, leaves and other biodegradable materials
generated through religious offerings and ceremonies. Kitchen waste includes fruit and
vegetable peels, food preparation residues and suitable leftover food materials generated in
households, restaurants, hostels and institutional kitchens.

When these materials are mixed with non-biodegradable waste or disposed of without
appropriate management, their potential for resource recovery may be lost. Improper disposal
can also contribute to odour, water pollution and other environmental problems.

However, suitable organic waste can serve as a resource for various recovery processes.
Research on temple floral waste has examined applications such as composting,
vermicomposting, natural dye extraction, handmade paper and other value-added products.
Research has also explored the potential use of floral residues for producing biochar.

The central idea of this research is:

Waste Generation — Resource Recovery — Scientific Processing — Value Addition —
Commercial Feasibility — Sustainable Entrepreneurship

Conceptual Background

1 Sacred Waste: From Religious Offerings to Recoverable Resources

Flowers and garlands hold cultural and religious significance in Indian society. They are used in
temples, festivals, ceremonies and other religious activities.
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After their intended use, many of these materials are discarded. When suitable collection and
segregation systems are available, some of this waste may be recovered for productive use.
Potential applications include:

Composting and vermicomposting.

Extraction of selected natural pigments.

Development of flower-based incense products.

Production of certain handmade paper products.

Investigation of other scientifically validated value-added applications.

The feasibility of each application depends on the type and condition of the flowers,
contamination, processing requirements and the characteristics of the final product.

For example, flowers mixed with plastic threads, synthetic decorations or other contaminants
must be appropriately segregated before processing.

Sacred waste valorization therefore involves both environmental responsibility and the
identification of potential economic value.

2 Kitchen Waste: An Underutilized Organic Resource

Kitchen waste is generated during food preparation, consumption and storage.

Common examples include:

e  Fruit peels.

Vegetable trimmings.

Spoiled fruits and vegetables.

e Suitable leftover food.

Other segregated biodegradable food residues.

Different types of kitchen waste require different handling and processing methods.

Potential resource recovery options include:

Composting: Suitable biodegradable materials can be converted into compost under appropriate
conditions.

Vermicomposting: Selected organic materials can be processed using suitable earthworm-
based systems.

Anaerobic digestion: Appropriate organic feedstock can be processed to generate biogas under
controlled conditions.

Resource recovery: Certain segregated materials may be suitable for other applications after
scientific and technical assessment.

An important distinction is that waste prevention should be prioritized wherever possible. Edible
food that remains safe for consumption should not automatically be treated as waste when it can
instead be used to prevent food loss.

The objective is to recover resources responsibly while minimizing unnecessary waste
generation.

3 Waste Valorization

Waste valorization refers to processes through which waste materials are converted into useful
products, materials or resources that may have economic value.

Unlike conventional disposal, valorization considers whether discarded materials can be
recovered and used productively.

In this paper, valorization involves three interconnected dimensions:

1. Environmental value: Reducing inappropriate disposal and improving resource utilization.

2. Scientific value: Applying suitable processing methods to recover useful materials.

3. Economic value: Assessing whether recovered resources can support viable products or
enterprises.

Waste valorization does not automatically guarantee profitability or environmental superiority.
Both outcomes must be evaluated using appropriate evidence.

3. Green Chemistry and Organic Waste Valorization
Green Chemistry provides a scientific foundation for developing processes that reduce or
eliminate the use and generation of hazardous substances.
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Its relevance to organic waste valorization includes resource efficiency, waste minimization,
safer processing and responsible product development.

1 Scientific Processing of Floral Waste

Flowers contain organic matter and, depending on the species, natural pigments and aromatic
compounds.

Selected floral materials can be investigated for pigment extraction or other applications.
Scientific evaluation is required to determine extraction efficiency, material stability, safety and
suitability for the intended purpose.

Research has also investigated the use of temple floral residues for natural dye extraction and
the subsequent conversion of residual material into biochar, illustrating how successive recovery
processes may be explored.

2 Biological Processing of Organic Waste

Composting and vermicomposting use biological processes to convert suitable organic materials
into soil amendments.

The scientific factors involved include:

e Moisture content.

Aeration.

Temperature.

Carbon-to-nitrogen balance.

Feedstock composition.

e Maturity and quality of the final product.

Research comparing temple floral waste, kitchen waste and farmyard waste in vermicomposting
has examined their effects on compost characteristics and plant growth. This provides a
scientific basis for investigating the appropriate use of different organic feedstocks.

3 Safety and Quality Assessment
The scientific suitability of a product must be established before commercial use.
For example:

e Compost quality should be evaluated for its intended application.

e Natural pigments require assessment of colour stability and suitability.

e Incense products require consideration of combustion emissions and consumer safety.

e Biogas systems require appropriate technical design and safe operation.
These considerations are essential to ensure that waste valorization does not create new
environmental or health risks.
4. Role of Commerce in Sustainable Waste-Based Entrepreneurship
Scientific innovation can create potential products, but entrepreneurship requires the ability to
assess production costs, market demand, investment requirements and financial feasibility.
Commerce and Management education can help students examine the commercial potential of
waste-based products.
1 Cost Accounting
The total cost of a waste-based product may include:

o Collection and transportation.

e Segregation and cleaning.

e Labour.

e Processing and equipment.

e Energy and water.

e Packaging.

e Storage and distribution.

e Quality testing.

o Marketing and administration.

e A business should record these expenses before determining its selling price.
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Cost per Unit = Total Production Cost + Number of Saleable Units Produced
The calculation must use the actual quantity of finished products rather than the quantity of raw
waste collected.

2 Pricing and Profitability

A waste-based product may have low-cost raw material, but collection, transportation,
processing and quality control can still be expensive.

Consequently, the availability of free or inexpensive waste does not necessarily mean that a
business will be profitable.

Entrepreneurs should estimate:

Sales Revenue = Quantity Sold x Selling Price per Unit

Operating Profit = Sales Revenue — Operating Expenses

They should also consider unsold inventory, seasonal fluctuations, customer preferences and
competition.

3 Marketing Management

Waste-based enterprises require suitable marketing strategies.

Commerce students can investigate:

Potential customer segments.

Product quality and performance.

Consumer willingness to pay.

Packaging and branding.

Distribution channels.

Competitor products.

Environmental claims and consumer trust.

Businesses must communicate genuine, verifiable environmental benefits rather than making
unsupported claims that products are completely eco-friendly or environmentally harmless.

4 Entrepreneurship Development

Waste valorization can provide a context for students to develop business plans and evaluate
possible enterprises.

These may include small-scale compost production, floral waste processing, organic resource
collection services and other suitable resource recovery activities.

The appropriate business model depends on local waste availability, technology, investment
capacity, regulatory requirements and market demand.

5. Circular Economy: Connecting Resource Recovery with Economic Value

A circular economy aims to retain the value of materials and resources for as long as possible
while reducing waste generation.

In a linear economic model, resources are extracted, products are manufactured and materials
are eventually discarded.

A circular approach seeks to prevent waste and recover resources through reuse, repair,
recycling and other appropriate recovery processes.

For sacred and kitchen waste, the proposed approach can be represented as follows:
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Organic Waste Generation

l

Source Segregation and Collection
!
Scientific Assessment and Processing
Recovery of Useful Materials
Product Development and Quality Testing
Cost Analysis and Market Evaluation
Sale and Product Utilization
Recovery of Remaining Suitable Materials
This approach can help connect environmental management with potential economic activity.
However, different waste streams should not be combined indiscriminately. Floral waste, food
waste and contaminated materials may require separate processing methods. The final products
must meet the relevant quality and safety requirements.
6. Potential Business Opportunities

The following table illustrates possible connections between organic waste, scientific
knowledge and Commerce education.

Waste Category Potential Role of Chemistry or | Role of Commerce
Application Science

Flowers and garlands | Compost or | Biological processing and | Costing, pricing and
vermicompost quality assessment sales

Selected floral waste | Natural pigments Extraction and stability | Market research and

assessment product positioning

Dried floral residues | Incense-related Material processing and | Branding and
products safety evaluation distribution

Fruit and vegetable | Compost or | Decomposition and | Production planning

peels vermicompost feedstock assessment

Suitable segregated | Biogas Anaerobic | digestion and  process | Investment and

food waste control feasibility analysis

Selected organic | Other value-added | Material  characterization | Business planning and

residues products and testing market assessment

7. Proposed Multidisciplinary Framework under NEP 2020

The National Education Policy 2020 emphasizes holistic and multidisciplinary education,
flexible combinations of disciplines, research, practical learning and opportunities for
community engagement. It also highlights environmental education and the importance of
addressing issues such as waste management and sustainable development.

The proposed integration of Chemistry and Commerce is consistent with these broad
educational objectives.

1 Role of Chemistry Students

Chemistry students can investigate:
Characteristics of floral and kitchen waste.
Suitable processing methods.

Natural pigment extraction.
Decomposition and composting principles.
Product quality and safety.

Resource recovery possibilities.
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2 Role of Commerce Students
Commerce students can investigate:
Collection and supply-chain costs.
Product costing and pricing.

Market demand.

Business model development.
Investment requirements.
Profitability and break-even analysis.
Marketing and distribution strategies.

3 Collaborative Student Projects

Students from both disciplines can work together to assess a selected waste stream.

For example, a team may study floral waste generated by a local temple and investigate its
potential use in compost production.

The Chemistry component may assess processing conditions and product quality, while the
Commerce component evaluates the collection system, costs, selling price and market
feasibility.

The final project can include a technical report, a business plan and a presentation of actual
observations.

This model connects scientific learning with commercial decision-making and community-
based problem-solving.

8. Research Methodology

1 Research Design

The present paper adopts a conceptual and descriptive research approach.

It develops a multidisciplinary framework for examining the potential of sacred and kitchen
waste valorization through Green Chemistry, Commerce and Circular Economy principles.

2 Sources of Data

Secondary Data

Secondary information can be obtained from:

National Education Policy 2020.

Peer-reviewed research on floral waste management.

Scientific literature on composting and organic waste processing.
Publications on Green Chemistry and Circular Economy.

Research on sustainable entrepreneurship and waste-based business models.

Primary Data for Future Empirical Research

The proposed framework may be tested through fieldwork involving:
Temple administrators.

Households and institutional kitchens.

Waste collection workers.

Potential customers.

Students from Chemistry and Commerce departments.

Entrepreneurs involved in organic waste recovery.

3 Suggested Research Activities

A future field study could examine:

1. The quantity and composition of floral and kitchen waste generated at selected locations.
2. Existing waste collection and disposal practices.

3. Awareness of resource recovery among students and community members.

4. Potential demand for selected waste-based products.

5. Actual collection and processing costs.

6. The financial feasibility of a small-scale enterprise.
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Statistical and Financial Tools
Where appropriate data are collected, the study may use:

Frequency and percentage analysis.

Mean and standard deviation.

Tables and graphs.

Cost-benefit analysis.

Break-even analysis.

Payback period.

Suitable statistical tests based on the research questions.

Research integrity: No survey findings, financial returns or statistical results are claimed in this
conceptual paper. Any empirical conclusions must be based on actual data collected and
analysed by the researcher.

Challenges in Waste Valorization

Despite its potential, waste valorization involves several challenges.

1 Collection and Segregation

Floral waste may contain plastic threads, packaging and other materials. Kitchen waste may
contain mixed food residues and contaminants.

Efficient resource recovery therefore requires suitable segregation practices.
2 Seasonal Variation

The quantity and composition of floral waste may vary with religious festivals, ceremonies and
seasonal patterns.

Kitchen waste generation can also vary with the type and scale of food preparation.

These variations can affect production planning and the regular availability of raw materials.
3 Technical Limitations

Not every organic material is suitable for every recovery process.

Product quality depends on the characteristics of the raw material, the processing method and
the required end-use standards.

4 Financial Feasibility
Collection, transportation, equipment, labour and quality testing may create significant costs.

An enterprise must establish whether the value of the recovered product is sufficient to support
its operating expenses.

5 Market Acceptance
Consumers may be unfamiliar with certain products derived from waste.

Market research, quality assurance and transparent communication are therefore important.
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6 Environmental and Regulatory Considerations

Businesses must comply with applicable waste-management, product-quality, environmental
and safety requirements.

The environmental benefits of a proposed product should be evaluated rather than assumed.
11. Expected Outcomes and Implications

The proposed framework may offer several educational, environmental and entrepreneurial
benefits.

Educational Implications

Greater collaboration between Chemistry and Commerce departments.
Opportunities for experiential and multidisciplinary learning.

Improved understanding of costing, product development and market feasibility.
Development of research, innovation and problem-solving skills.

Environmental Implications

Greater attention to source segregation.

Identification of appropriate resource recovery options.

Potential reduction in the quantity of suitable organic waste sent for disposal.
Increased awareness of circular resource use.

Economic Implications

Identification of potential waste-based enterprises.

Opportunities to study local supply chains.

Development of business plans for suitable value-added products.

Improved understanding of the relationship between environmental responsibility and financial
feasibility.

These outcomes represent the potential implications of the proposed framework. Their actual
extent would need to be established through field research and evaluation.

Discussion

The integration of sacred and kitchen waste valorization with Green Chemistry and Commerce
offers a useful way to connect environmental concerns with economic decision-making.

The scientific dimension helps determine how waste materials can be processed safely and
effectively. The commercial dimension examines whether the resulting products can meet
customer needs and generate sufficient revenue to support the enterprise.

The circular economy dimension connects these activities by emphasizing resource recovery and
waste prevention.

The multidisciplinary approach is particularly relevant to undergraduate education because it
allows students to apply concepts from different subjects to a common real-world problem.

For example, a student team could investigate the collection of discarded flowers from a temple,
assess the feasibility of composting, calculate production costs and conduct a preliminary survey
of potential customers.

Such a project can combine scientific inquiry, accounting, marketing and entrepreneurship
without assuming in advance that the proposed business will be profitable.

A key consideration is the distinction between environmental value and commercial value. A
process may help recover materials but still face high transportation costs, inconsistent raw
material supply or insufficient market demand.
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Consequently, successful waste valorization requires scientific validation, appropriate
technology, financial planning and evidence-based evaluation.

Conclusion

Sacred and kitchen waste represent two important categories of organic materials that may offer
opportunities for resource recovery and sustainable enterprise development.

The valorization of discarded flowers, garlands, fruit peels, vegetable residues and suitable food
waste can be investigated through various scientific processes, including composting,
vermicomposting, natural pigment extraction and anaerobic digestion.

Green Chemistry provides a scientific foundation for assessing appropriate processing methods
and minimizing environmental risks. Commerce contributes the tools needed to evaluate costs,
pricing, market demand, investment and business feasibility. Circular Economy principles
connect these disciplines by emphasizing resource efficiency, waste prevention and productive
material recovery.

The multidisciplinary approach proposed in this paper is consistent with the broad educational
objectives of NEP 2020, particularly experiential learning, interdisciplinary collaboration,
environmental awareness and entrepreneurship.

Educational institutions can play an important role by encouraging students to investigate local
waste streams and develop scientifically sound, financially evaluated business proposals.
However, the transition from waste to wealth is not automatic. It requires efficient collection,
appropriate segregation, suitable technology, product-quality assessment, market validation and
responsible business practices.

The central conclusion is that sacred and kitchen waste should not be viewed solely as a disposal
problem. Under suitable conditions, these materials can become potential resources for scientific
innovation, circular economic activity and sustainable entrepreneurial development.
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