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Abstract:

The rising environmental concerns regarding the disposal of used cooking oil have prompted new and innovative
methods of recycling, such as the production of environmentally friendly soap. This research aims to analyze the
market feasibility and cost-benefit analysis for the production of herbal soaps using used cooking oil. The research
addresses issues regarding waste management and the rising demand for environmentally friendly personal
hygiene products. The research aims to evaluate the economic feasibility of manufacturing environmentally
friendly soaps as a business venture, including costs and benefits. The cost-benefit analysis demonstrates the
economic benefits of used cooking oil soap production, including cheaper procurement of raw materials and
incentives from the government for recycling waste. Furthermore, the study also examines the market potential
of the product in the Telangana region by considering the rising trends of consumers opting for eco-friendly
products. Moreover, the rising competition among herbal and organic soap products is also examined. The key
findings of the study have shown that the break-even point of eco-friendly soap is achievable within 18-24 months.
Furthermore, the production of eco-friendly soap has a considerable impact on the environment by minimizing
oil pollution of water. However, the supply chain consistency of UCO collection is a challenge. In addition, the
study concludes by providing strategic recommendations for the production of eco-friendly soap by enhancing
the production scale of the product. Furthermore, the brand presence of the product is also examined. In addition,
the waste management policies of the Telangana government are examined to ensure the sustainability of the
product.

Keywords: Waste Cooking Oil, Eco-Friendly Soap, Circular Economy, Cost-Benefit Analysis, Telangana,
Sustainable Business Model.

1. Introduction

Waste Cooking Oil (WCO) management has surfaced as a significant environmental and health hazard in
Telangana, especially in urban areas such as Hyderabad. (Kulkarni et al., 2006; Yaakob et al., 2013) Urbanization
and the increasing consumption of fried foods have contributed to the large-scale generation of waste cooking oil.
(Ruchika Sharma, 2018; Sushmitha et al., n.d.; Yaakob et al., 2013) Inappropriate management of waste cooking
oil, such as pouring it down the drain, has caused serious plumbing problems and water pollution. (Husain et al.,
2014; Omidvar et al., 2023; Salemdeeb et al., 2017) Keeping in view these problems, the Telangana State
Pollution Control Board (TSPCB) has introduced stricter regulations regarding waste cooking oil management in
accordance with the Hazardous Waste (Management, Handling and Transboundary Movement) Rules 2016.
(Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016) With regards to WCO
disposal, ensuring proper collection and recycling to reduce environmental impacts.
Despite all these efforts to ensure proper waste management, a substantial amount of WCO waste generated from
households, restaurants, and food industries still enters landfills or the sewerage system. (Anizar et al., 2022;
Goveas et al., 2022; Hamdi et al., 2022; Kumar et al., 2025; Salemdeeb et al., 2017)
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One innovative way to utilize WCO waste is to produce eco-friendly soap that not only resolves waste
management issues but also contributes to a more sustainable waste management system through a process that
converts a pollutant into a valuable consumer product. (Felizardo et al., 2006; Pham et al., 2015) The significance
of sustainable soap making using WCO waste goes beyond environmental benefits to include economic and social
benefits as well. (Demirbas, 2009; Gui et al., 2008) Conventional soap making involves the use of virgin oils and
chemical additives that result in deforestation, global warming, and skin problems due to synthetic chemicals in
soap. (Ahadito et al., 2024; Behe et al., 2015; Joshi et al., 2015; Li et al., 2020; Mustakim et al., 2020; Soni, Kaur,
etal., 2024a; Zayed et al., 2024) Additionally, this initiative for soap production should also provides employment
opportunities for SMEs and women self-help groups, thereby promoting economic development in the region.
(Azme et al., 2023a; IHCB Home, n.d.; Telangana State Portal | Govt Services, n.d.) Production of soap using the
WCO waste material provides a potential opportunity for promoting sustainable waste management and
sustainable entreprencurship in the region. (Ahadito et al., 2024; Soni, Bhattu, et al., 2024; Zayed et al., 2024)
The waste oil is subjected to a chemical reaction called saponification and is converted into high-quality, herbal-
based natural soaps. (Ahadito et al., 2024; Azme et al., 2023b; Li et al., 2020; Mohd Zaroul Afiqg Mohd Zol et al.,
2023; Zayed et al., 2024) The initiative for soap production from waste oil not only helps in promoting
environmental conservation in Telangana but also caters to the growing demand for sustainable personal care
products in the region. (Ahadito et al., 2024; Joshi et al., 2015) Although this initiative for soap production is
viable, it is important to assess its market potential and economic viability for promoting sustainable development
in Telangana. (Geissdoerfer et al., 2017; Lukman et al., 2022; Perdana, 2021; Zayed et al., 2024)

2. Literature Review

Waste cooking oil (WCO) has emerged as a significant environmental concern due to its improper disposal and
associated health risks. (Hosseinzadeh-Bandbatha et al., 2022) Studies indicate that indiscriminate disposal of
WCO into drainage systems leads to blockages, sewer overflows, and increased risks of urban flooding. (Mishra
et al., 2023; Perumalla Venkata et al., 2016; Savitha T et al., 2022; Soni, Kaur, et al., 2024b) Additionally, when
released into aquatic environments, WCO forms a surface film that reduces oxygen transfer, thereby endangering
aquatic life and degrading water quality. (A et al., 2022; Balaria et al., 2021; De Feo et al., 2020; Soni, Kaur, et
al., 2024b)

Beyond environmental impacts, the repeated use of cooking oil poses serious health risks. (J.H. Potgieter et al.,
2004; Mishra et al., 2023; Savitha T et al., 2022)

Thermal degradation of oils during repeated frying leads to the formation of toxic compounds such as aldehydes
and polar compounds, many of which are associated with carcinogenic effects. (Ayub et al., 2022; Azme et al.,
2023b; J.H. Potgieter et al., 2004)

These findings highlight the dual environmental and health hazards associated with WCO, emphasizing the need
for effective management strategies. (Balaria et al., 2021; Matusinec et al., 2022; Soni, Kaur, et al., 2024b)

In the Indian context, regulatory frameworks have been introduced to address the challenges associated with WCO
disposal. The Food Safety and Standards Authority of India launched the Repurpose Used Cooking Oil (RUCO)
initiative in 2018 to ensure that used cooking oil is safely collected and redirected towards industrial applications
such as biodiesel and soap production. (Ruchika Sharma, 2018) Supporting this, the Central Pollution Control
Board has issued guidelines for the proper handling and disposal of waste oils. (Hazardous and Other Wastes
(Management and Transboundary Movement) Rules, 2016)

Despite these efforts, implementation gaps persist, particularly in urban areas, limiting the effectiveness of these
policies. One promising approach to WCO management is its conversion into value-added products such as soap.
The process of saponification enables the transformation of waste oil into usable soap, offering both environmental
and economic benefits. Research demonstrates the technical feasibility of producing soap from WCO, highlighting
its potential as a low-cost and sustainable alternative to conventional raw materials. (Ahadito et al., 2024; Azme
et al., 2023b; Li et al., 2020; Mohd Zaroul Afiq Mohd Zol et al., 2023; Mustakim et al., 2020; Rahayu et al., 2021;
Soni, Bhattu, et al., 2024; Zayed et al., 2024)
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Furthermore, waste-to-resource approaches align with the principles of a circular economy, promoting resource
efficiency and sustainability. (Geissdoerfer et al., 2017; Loizides et al., 2019; Lukman et al., 2022) Although the
technical feasibility of WCO-based soap production is well established, limited research has focused on its market
potential and economic viability, particularly in regional contexts such as Telangana. Understanding consumer
demand for sustainable products and evaluating business feasibility are essential for scaling such initiatives.
(Geissdoerfer et al., 2017) This gap indicates the need for further research on integrating environmental benefits
with economic sustainability in WCO-based enterprises.

Industry and Market Analysis

The demand for eco-friendly soaps in Telangana has shown a steady increase in recent years, driven by rising
environmental awareness and growing concerns over the health effects of chemical-based personal care products.
Urban centers such as Hyderabad, Warangal, and Karimnagar are believed to contribute a significant share of this
demand due to higher consumer awareness and purchasing power. Industry estimates suggest that the eco-friendly
soap market in the region has been growing at a notable rate in the early 2020s.

Increasing incidences of skin allergies and conditions such as dermatitis have encouraged consumers to shift
toward natural and organic alternatives. Studies in dermatology have highlighted the adverse effects of synthetic
detergents on skin health, further supporting this trend. Additionally, government initiatives such as the Telangana
Haritha Haaram program have indirectly promoted environmentally responsible consumption patterns.

Institutional buyers, including hotels and resorts, also contribute significantly to the demand for eco-friendly soaps
as part of their sustainability initiatives. Overall, these factors indicate a growing and potentially lucrative market
for eco-friendly personal care products in Telangana.

Consumer Preferences and Awareness

Consumers in Telangana demonstrate a growing preference for herbal and organic personal care products,
particularly soaps containing natural ingredients such as neem, aloe vera, and turmeric. This trend is largely driven
by increasing awareness of the harmful effects of synthetic chemicals and a shift toward sustainable consumption
patterns. Studies on consumer behavior in India suggest that a significant proportion of urban consumers are
willing to pay a premium for eco-friendly products, provided that quality and authenticity are assured.

However, awareness levels vary considerably across regions. Urban consumers tend to be more informed about
sustainable alternatives, whereas semi-urban populations exhibit relatively lower awareness. This urban—rural gap
highlights the need for targeted awareness campaigns. Digital platforms such as Instagram and YouTube have
emerged as effective tools for educating consumers, particularly among younger demographics.

Age-based differences in consumer preferences are also evident. Younger consumers (18—35 years) are more
inclined toward brand ethics, sustainability, and environmental impact, while older consumers prioritize
functional benefits such as skin health and value for money. This suggests that marketers should adopt a dual
positioning strategy to effectively target diverse consumer segments.

Additionally, the emergence of zero-waste retail outlets in urban centers like Hyderabad reflects a broader shift
in consumer mindset toward environmentally responsible purchasing behavior.

Competitor Analysis (Local and National Brands)

The competitive landscape for eco-friendly soaps in Telangana is characterized by the presence of small-scale
local producers, regional brands, and established national players operating across different price segments.

At the low-end segment (I50-3100 per unit), small-scale entrepreneurs such as Hyderabad Herbal Soaps and
Telangana Naturals hold a significant share of the market. These enterprises benefit from strong local recognition
and consumer trust, particularly among price-sensitive customers. However, their growth potential is constrained
by limited production capacity, lack of standardized quality control, and weak distribution networks, which restrict
scalability.
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In the mid-range segment (X100-%200 per unit), regional brands such as Kerala Naturals and Mysore Sandal
Eco are prominent. These firms offer relatively standardized herbal and natural soap products and enjoy wider
geographic reach across South India. Despite their established presence, their limited digital integration and weak
online retail channels reduce their accessibility to a broader, tech-savvy consumer base.

The premium segment (3200—3300 per unit) is dominated by national brands such as Medimix and Himalaya
Herbals. These companies leverage strong research and development capabilities, advanced manufacturing
processes, and extensive marketing strategies, including celebrity endorsements and multi-channel advertising.
Nevertheless, their product offerings largely focus on herbal and Ayurvedic formulations and do not incorporate
recycled inputs such as used cooking oil (UCO), thereby missing an opportunity in the circular economy space.

Additionally, the emergence of direct-to-consumer (D2C) brands such as Beco and Neemli Naturals has
intensified competition. These brands employ aggressive digital marketing strategies, subscription-based sales
models, and strong online engagement, which particularly appeal to urban millennials and environmentally
COnscious consumers.

To establish a sustainable competitive niche, eco-friendly soap manufacturers utilizing used cooking oil (UCO)
must emphasize their unique value proposition centered on waste upcycling and environmental sustainability.
Strategic investments in digital marketing, coupled with expanding e-commerce presence, are essential for market
penetration. Furthermore, institutional collaborations—such as partnerships with tourism authorities in Telangana
for supplying eco-friendly soaps to hotels—can create additional revenue streams while enhancing brand visibility
and credibility.

3. Technical Feasibility Analysis for Eco-friendly Soap
Soap Production Process from WCO (Saponification)

In general cases, the cold-process method of saponification is adopted for the production of quality herbal soaps
from the waste cooking oil (WCO) by the reaction of an alkali (sodium hydroxide) with the waste cooking oil to
give soap and glycerin, i.e.,

1. WCO Filtration & Purification:

. Collected oil undergoes sedimentation to remove food particles.
. Activated charcoal treatment eliminates Odors and impurities.
. Final filtration through a micron cloth ensures clarity.

2. Saponification:

. Purified WCO is mixed with lye (NaOH solution) in a 5:1 ratio.
. The mixture is stirred at 60°C for 4—6 hours until a trace (thickened consistency).

3. Herbal Additives & Moulding:

. Natural additives (neem powder, turmeric, essential oils) are blended in.
. The soap batter is poured into moulds and cured for 4 weeks.

Table 1: Saponification Input-Output (Batch Size: 100 kg)

Input Quantity Output Yield.

Filtered WCO 70 Kg Soap bars 85 Kg

NaOH (Lye) 12 kg Glycerin 15 kg
Byproduct

Herbal Additives 3kg
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4. Raw Material Sourcing & Waste Oil Collection Network

Collection of WCO through a two-tier collection system in Telangana:
1. Urban Partners:

120+ restaurants

25 corporate canteens
2. Municipal Tie-Ups:
Collaboration with GHMC (Greater Hyderabad Municipal Corporation) for residential colony collections.

Table 2: Monthly WCO Collection Metrics (2023)

Source Volume (Liters) Cost (R/L) Purity Grade
Restaurants 4,500 15 A (High)
House holds 1,200 10 B (Medium)
Canteens 2,300 12 A

Table 3: Key Equipment & Specifications

Equipment Function Capacity Cost (3 Lifespan
Oil Filtration Unit Remove impurities 200 L/hr 2,50,000 S years
Saponification Reactor Mix WCO + lye 100 kg/batch 4,75,000 7 years
Soap Moulding Machine Shape bars 500 bars/hr 1,80,000 5 years
IPackaging Line ILabeling & wrapping 300 units/hr 1,20,000 4 years

Calculations: Production Capacity vs. Demand

. Current Output: 1.2 tons/month = ~4,000 bars (100g each).
. Demand (Telangana): 6.5 tons/month (FMCG Report 2023).
. Gap: 5.3 tons/month — Justifies

Economic Feasibility Analysis for the production of a soap:

This section evaluates the economic feasibility of the production of eco-friendly soaps from Waste Cooking Oil
(WCO) by:

1. Investment requirements,

2 Operational economics,

3 Revenue modelling,

4. Profitability projections.

5 Initial Investment Requirements
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Table 3: Startup Capital Breakdown

Component Cost R Description
lakhs)
Land & Infrastructure 15.0 1,000 sq ft x 150 Rs. leased facility
Machinery 12.5 Filtration unit, saponification reactor, moulding

Machines (50% subsidy)

Licensing & 3.2 IFSSAI, PCB approvals, and GST registration
Compliance
'Working Capital 7.3 Raw material stock, 3-month operational buffer
Total 38.0 -

Key Notes:

. Land costs based on Telangana's industrial zone rates (3150/sqft annual lease)

. 50% subsidy availed on machinery via the TS-iPASS scheme

Operational Costs (Monthly)

Table 4: Monthly Operating Expenses

Cost Head IAmount () Calculation Basis
IRaw Materials 1,85,000 800L WCO @ X15/L + herbs @ I50/kg
Labor 1,20,000 6 workers @ %20,000/month
Utilities 45,000 Power (R25k), water (X10k), fuel (X10k)
Marketing 60,000 Digital ads (70%) + local promotions (30%)
Maintenance 15,000 5% of the machinery value annually
Total 4,25,000
Cost Optimization:
. WCO procurement costs reduced 22% via GHMC partnership
. Labour productivity = 680 bars/worker/day
6. Pricing Strategy & Revenue Model
1.1 Price Positioning
Product Segment IPrice/100g bar %) Target Outlets
[Economy 80-100 Kirana stores, local markets
Premium 120-150 Organic stores, e-commerce
Institutional 70 (bulk) Hotels, corporate gifting
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Revenue Streams

. B2C Retail (60%): 3,000 bars/month @ X110 avg. price
. B2B Contracts (30%): 1,500 bars/month @ 85 (bulk discount)
. Byproduct Sales (10%): Glycerine @ 3200/kg to cosmetic units Monthly Revenue Calculation:

— (3,000 x 110) + (1,500 x 85) + (150kg x 200)
=33,30,000 + %1,27,500 + 30,000
=34,87,500

1. ROI & Payback Period

3-Year Financial Projections

Year Revenue RL) EBITDA (RL) Net Profit RL)

1 58.5 14.6 9.2
2 783 21.5 14.8
3 102.0 29.4 21.0

ROI = (Total Profit / Investment) x 100
=(45L/38L) x 100 =118.4% (by Year 3)

Payback Period: 28 months (from cash flow analysis)
Cost-Benefit Summary

. Generates ¥21L annual profit from Year 3

. Creates 12 direct jobs + 30 indirect (collection network)
Environmental Benefits

. Prevents 9,600L WCO/year from polluting water

. Reduces 28T of carbon emissions vs. conventional soap
Social Impact

. Trains SHG women in soap crafting (X15,000/month income)

. Provides affordable skincare in rural Telangana

7. Cost-Benefit Analysis of WCO-Based Soap Production
1. Economic Benefits

Cost Savings from Waste Utilisation

Parameter Traditional Soap WCO-Based Soap Savings
Raw Material Cost 45/kg (Virgin Oils) Z15/kg (WCO) 67% |
Waste Disposal Cost %8/kg (Hazardous) 20 (Upcycled) 100% |
a. Government Subsidies
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. 50% capital subsidy on machinery (TS-iPASS) — %6.25L saved

. GST exemption for eco-products (5% vs. 18% for conventional soaps)
RUCO incentives: I5/L for certified WCO collection

*Cumulative 3-Year Savings*: 328.7 lakhs

Environmental Benefits

Pollution Reduction

Impact Annual Savings Equivalent Benefit
Water Pollution 9,600L. WCO not = Cleansing 12M litres
Prevented dumped groundwater
CO: Emissions Avoided 28 metric tons = Planting 1,300 trees
Landfill Waste Reduced 4.2 tons = 1.5x Olympic pools

Circular Economy Contribution

i. 100% utilization of WCO (Zero Waste)
ii. Closed-loop system for waste utilization
Social Impact

Employment Generation

Role Jobs Created Avg. Salary (3)
WCO Collectors 22 (Informal) 12,000/month
Production Staff 8 (Formal) 18,000/month
Sales/Distribution 6 15,000/month
Rural Outreach
. Training Programs: 150 women from SHGs trained in soap-making
. Affordable Hygiene: 50% discounted soaps for rural schools (5,000+ beneficiaries)

8. Conclusion

The study shows that the transformation of waste cooking oil (WCO) into eco-friendly soap can serve as a circular

economy business model. The results show that WCO based soap production is economically viable as well as
environmentally sustainable since the waste is transformed into a useful product which will not pollute the
environment anymore. From the perspective of financial sustainability, it can be seen that the project will be
profitable in three years with the ROI rate of 118.4% and the payback period of approximately 28 months. It can
be said that the project will be good for the environment in terms of prevention of pollution of the water bodies
with the waste. The business will have social benefits since it will bring jobs and new opportunities for earning a
living via WCO collection, production, and distribution. However, it can be said that the biggest obstacle is the
constant WCO collection. Thus, there should be a system of WCO collection from households, restaurants,

municipal authorities, and recycling firms.
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