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ABSTRACT

Religious places plays an important role in Indian culture, generating significant amount of waste. These wastes are resultant of

ritualistic practices putting forward a unique challenge toward its management. The study aims to identify and classify the types

of waste generated at selected religious places. Vadodara being a culturally rich city of Gujarat, presents challenges due to its

density and diversity of religious places. The study aims to systematically identify, classify, and characterize the physical waste

generated from selected religious places across Vadodara city. A cross-sectional observational study was conducted across 210

religious places, where data was collected via field observations and semi-structured interviews with key informants (management

authority, sanitation staff, trustees). It was found that the waste generated was of both organic and inorganic, nature. Predominantly

dominated by organic and ritual-specific waste viz., biodegradable such as floral and food waste followed by dry waste consisting

of plastic, paper/cardboard, textiles, and incense stick ash, havan ash, clay idol fragments. The study highlights the high potential

for composting or other valorisation of organic fractions and for recovery of recyclables, while also revealing current dependence

on municipal collection, open dumping, and burning. Waste generated from religious places in Vadodara is not homogeneous but

a complex mixture reflecting specific devotional practices therefore effective management requires a through, source-specific

strategy that moves beyond conventional municipal waste handling. The study provides the need for source segregation,

infrastructure planning followed by developing decentralized processing solutions tailored to the dominant waste fractions at

each type of institution and awareness initiatives involving religious leaders and visitors, supporting more sustainable solid waste

management in religious environments and contributing baseline data for future interventions and policy design.
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INTRODUCTION

Worshiping is the essence of Indian culture and

spiritual life and is deeply imbedded in the way of living.

India’s urban landscape dominated by numerous religious

institutions such as temples, masjids, church, gurdwaras

and jain derasars which function not only as a place of

worship but also as a center for social, cultural, and

spiritual gatherings. These institutions attracts large

numbers of devotees daily, significantly higher footfall

during festivals and religious events.

Vadodara city is known as the cultural capital of

Gujarat, a home to numerous religious places. Where
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daily rituals and gathering of devotees bring forward

offerings such as flowers, food and fruits, incense, and

other ritualistic items. After fulfilling its purpose, these

offerings collectively referred to as Nirmalya are

discarded as waste. Resulting in generation of substantial

amounts of waste especially during festival days and

religious events, which if left unmanaged can contribute

environmental degradation.

Waste generated from religious places are a

combination of both organic and inorganic fraction,

predominately dominated by organic wastes such as

flowers and food waste followed by inorganic waste, such

as plastic packaging, synthetic cloth, and decorative
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items. Improper disposal of these waste, such as dumping

in nearby water bodies or mixing with general municipal

waste, can lead to environmental pollution, unpleasant

odours, landfill overload, clogged drainage systems,

attracting insects and pests leading to vector-borne

diseases and health hazards especially for the sanitation

workers.

The management of waste from religious places

presents a unique challenge to Vadodara’s municipal

solid waste management (MSWM) system. Unlike

household or commercial waste, Nirmalya is emotionally

and culturally sensitive, compositionally distinct often

being richer in organic, wet, and composite fractions.

These characteristics demand specialized, respectful and

context specific handling practices. However, current

disposal practice involves indiscriminate mixing with

municipal waste, resulting in the loss of valuable resource

recovery opportunities, increased landfill burden, and

potential environmental pollution.

Although the Solid Waste Management Rules

(2016) mandate the segregation and scientific processing

of waste from all bulk generators, whereas religious

institutions frequently lack standardized infrastructure,

awareness, and operational guidelines for managing

Nirmalya. For the development of effective and

sustainable management strategies a foundational

understanding of types, quantities and composition of

waste generated at religious places is needed. The present

study aims to identify and classify the type of Nirmalya

generated from selected religious places across Vadodara

city based on its physical composition.

The findings of the study will provide an empirical

baseline for the Vadodara Municipal Corporation

(VMC), religious trusts, environmental NGOs, and

policymakers in designing culturally sensitive,

sustainable and evidence-based waste management

interventions. infrastructure, and awareness campaigns

for the sustainable management of this specialized waste

stream. The research will provide a scientific and

culturally sensitive documentation of Nirmalya generated

at religious places and establishes a baseline dataset to

support municipal planning and infrastructure

development. The study also attempts to eenhance

awareness among religious institutions and devotees

regarding sustainable practices. It contributes to policy

formulation aligned with Solid Waste Management Rules

(2016) and bridges the gap between spiritual practices

and environmental responsibility.

Despite multiple efforts made by the local municipal

authorities to improve urban waste management, site-

specific strategies for religious offerings remain limited.

The dearth in studies towards the issue both in India and

abroad have highlighted that waste management at

religious places remains under-prioritized, often due to

a lack of awareness, infrastructural and policy gaps, and

the perception that religious waste as inherently ‘pure’

and environmentally benign. Addressing this gap is

essential for aligning ecological responsibility with

spiritual practices, thereby fostering environmentally

sustainable religious spaces in urban settings.

Research by Abdulredha et al. (2017) and Kasam

et al. (2019) highlights the presence of recyclable

materials such as plastics, paper, and packaging waste

generated by pilgrims, vendors, and temporary religious

camps. Metals and glass are generally found in smaller

quantities but possess high recovery potential (Abolade

et al., 2014).

Several studies emphasize that improper disposal

of religious waste particularly floral waste and food

offerings contributes to water pollution, drainage

blockages, and public health risks, especially when

dumped into rivers and lakes (Jahagirdar et al., 2022;

Gaur and Verma, 2025). Despite these impacts, waste

generated from religious places remains poorly addressed

in mainstream municipal solid waste management

(MSWM) research and policy discourse.

The existing literature highlights the need for

localized waste characterization studies that can inform

the development of targeted, culturally appropriate waste

management solutions for religious places. However,

limited studies focus specifically on systematic

identification and classification of Nirmalya at the city

level, particularly in medium-sized Indian cities like

Vadodara. By understanding these gaps in waste

management at religious sites, this study hopes to

contribute to policy recommendations and awareness

campaigns that align ecological responsibility with

spiritual practices, fostering a greener and more

sustainable approach to religious offerings in urban

settings.

METHODOLOGY

Research design:

The current study adopts a descriptive research

design. The study aims to document and identify the
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composition of different types of waste generated from

religious places of Vadodara city, Gujarat.

Study Area:

The study was stationed at Vadodara city, Gujarat.

Vadodara city is an urban centre with an land area of

220.33 sq.km, with and population of about 17,41791

(As per 2011 census) and is situated at the banks of

Vishwamitri river in central Gujarat. It is often known

for its diverse culture and religious heritage.

Sampling design and sample size:

For the current study, a total of ten religious places

were selected at random. The sites selected represented

different types of religious establishments within the city

viz., temples, church, jain derasars and gurudwaras and

were willing to participate.

Data Collection Methods:

Primary data were collected using interview

schedule and observation. The interview schedule was

administered to management authorities, sanitation

workers, pandits, caretakers of religious places to obtain

quantitative and qualitative information regarding

offerings and waste. Interview and observational methods

were used to document and identify the type of offerings

and waste generated at each site.

Tool validity and reliability:

Validity of tool was obtained via expert

consultations where reviews regarding relevance and

clarity were obtained from five subject expert.

Reliability was assessed through inter-rater

reliability testing, to ensure consistency in observational

data recording, the Cohen’s Kappa (k) value was found

to be 0.614 after definition refinement.

Data Processing and Analysis:

Both qualitative data  and quantitative data from

interview schedules and observation were combined and

was coded and analysed using SPSS and MS Excel.

Ethical Considerations:

Informed consent was obtained from all the

participants prior to data collection. The anonymity and

confidentiality of participants and institutions were

maintained strictly throughout the research process.

RESULTS AND DISCUSSION

This section presents the findings of the study

conducted across ten selected religious places in

Vadodara City, Gujarat.

Profile of the selected religious places of Vadodara

city:

The ten selected religious institutions included

temples, churches, jain derasars and gurudwaras located

within the urban limits of Vadodara City. The average

daily footfall ranged between 45 and 600 visitors, with

significantly higher numbers recorded during weekends

and religious festivals (Table 1).

Types and composition of waste generated from

religious places:

The assessment for identifying types and

composition of waste was carried out through both

observation and interview method. The findings revealed

that the waste comprised of a complex mixture of

biodegradable, non-biodegradable materials, high in

organic and mineral content (Table 2, Fig. 1). It was found

that the organic waste constituted the largest proportion

of total waste generated across the selected institutions.

Table 1 : Profile of the selected religious places of Vadodara city 

Type of institution  

Attributes Temple  

(n=4) 

Church  

(n=2) 

Jain Derasar  

(n=2) 

Gurdwara  

(n=2) 

Regular Days (Daily) 405 N/A 200 375 

Special Days  597 N/A N/A N/A 

Weekend 825 290 600 730 

Average Daily 

Visitors  

(Estimated) 

Festival Days 3425 825 2250 2550 

Major activities/ rituals performed  Daily rituals, Ritual 

offerings Prasad 

distribution 

Sunday Mass, 

Weekly service 

Daily worship, 

Ritual offerings 

Prasad distribution 

Daily worship, 

Prasad distribution, 

Langar  
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This prevalence of organic waste reflects the ritualistic

practices embedded in religious traditions.

Prevalence of type of offerings made and waste

generated from religious places of Vadodara city:

It was evident from, Table 3, that money, earthen

lamp/ candle, incense, flowers and fruits are some of the

most frequently made offerings, whereas paper, plastic,

flower and ash from ritualistic activities such as incense,

havan are the most commonly generated waste obtained

from the religious places of Vadodara city.

It was found that, despite the prior notion of waste

generated from religious places to be predominated by

organic nature (Kamboj et al., 2024), the findings reveals

a contradictory yet alarming change in composition of

the waste generated from religious i.e. increase in

frequency of plastic and paper waste (Fig. 1). The overall

increase of waste generated from religious places

followed by the slight shift in its composition from

organic to inorganic, is a result of increase in number of

visitors followed by modern consumer habits. Therefore

making the overall waste generated a complex mixture

of both organic and inorganic waste highlighting the need

of waste segregation.

Relationships between type of offerings and types of

waste generated from religious places of Vadodara

city:

As show in Fig. 2 and Table 4, both the variable

type of offerings and type of waste are slightly left

skewed followed by kurtosis value of 0.290 (Type of

offerings) and 0.047 (Type of waste) indicates the

presence of outliers not alarming enough to be considered

as abnormal. Since the data distribution is very close to

Table 2: Classification of waste generated from Religious Places in Vadodara 

Sr. No Classification of waste Common types 

Biodegradable waste / Organic waste 

1.  Flower waste  Marigold, jasmine, rose, lotus, hibiscus and other seasonal flowers. 

2.  Food and Fruit Waste Fruits peels, leftover prasad, cooked food from langar, Sunday mass or other type of 

Community eating. 

3.  Coconut waste  Coconut being the most types of offering, offered daily. It includes Shells, husk, coir. 

4.  Paper/Cardboard  Prayer books, donation envelopes, boxes, cardboard. 

Non-biodegradable waste  

5.  Plastic waste  Commonly obtained from sweet boxes, water bottles, carry bags. Packaged offerings, 

devotee consumption, decoration items.  

6.  Textiles Fabric/ cloth pieces, old garments offered which were mostly made of manmade fibers. 

Other/ Mislaneous  

7.  Ash  Residue of incense stick, havan or daily prayers, special rituals. 

8.  Clay/Plaster Debris Clay idols, earthen lamps.  

Fig. 1 : Representation of type of offerings and types of waste obtained from the religious places of Vadodara City
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normal, the distribution is considered as normal

distribution.

It was found that there is a there is a statistically

significant and remarkably strong positive correlation

Table 3 : Frequency of the type of offerings and type of waste generated from religious places of Vadodara city 

Offerings made Waste generated Sr. 

No. 

Category 

Never

(0) 

Rarely

(1) 

Sometimes

(2) 

Often

(3) 

Always

(4) 

Total 

Score 

Never

(0) 

Rarely

(1) 

Sometimes

(2) 

Often

(3) 

Always

(4) 

Total 

Score 

1. Flower 1 4 - 2 23 102 1 3 2 2 22 101 

2. Fruits 6 - - 3 21 93 17 9 3 1 - 18 

3. Milk 16 3 2 7 2 36 26 4 - - - 4 

4. Food grains 8 4 3 6 9 64 - - - - - - 

5. Cooked food 3 5 8 5 9 72 6 15 9 - - 33 

6. Sweets - 12 3 5 10 73 - - - - - - 

7. Oil/ Ghee 17 - 8 - 5 36 - - - - - - 

8. Turmeric/ Sandalwood 16 7 6 1 - 22 - - - - - - 

9. Incense (Ash from 

incense/ Hawan)  

2 1 - - 27 109 2 3 2 - 23 99 

10 Earthen lamps/ Candle 1 - - - 29 116 15 5 2 2 6 39 

11. Fabric 15 7 5 3 - 26 16 14 - - - 14 

12. Money - - - - 30 120 30 - - - - - 

13. Plastic - - - - - - 1 1 1 - 27 111 

14. Paper - - - - - - - 1 1 - 28 115 

15. Clay/ Plaster - - - - - - 26 4 - - - 4 

16. Metal Scrapes - - - - - - 27 3 - - - 3 

Table 4 : Test for Normal Distribution 

 Type of Offering  Type of Waste  

Skewness -1.093 -0.77 

Std. Error of Skewness 0.181 0.181 

Kurtosis 0.29 0.047 

Std. Error of Kurtosis 0.36 0.36 

Fig. 2 : Distribution of the data – Type of offerings and waste

between these two variables (r = .921, p < .001; Table 5)

The Pearson correlation coefficient of .921 shows

a nearly perfect linear relationship between offerings and

waste generated from the religious places. This finding

empirically states that offerings such as flowers, garlands,

coconuts, packaged sweets, cloth corresponds to waste

such as organic flower waste, coconut husks, plastic and

paper packaging, textile waste in a perfect proportion.

The significance level (p = .000) confirms that this

relationship is highly reliable and not just coincidence
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within the context of the 10 religious places sampled in

Vadodara city.

The finding provides a strong evidence base for

designing targeted waste segregation systems. Since the

waste types directly reflect the offerings, it becomes

possible to predict waste patterns during various festivals

or rituals. In other words, while the waste generation at

these religious sites might seem random at first glance,

it actually follows a predictable pattern based on the

offerings made. This clear and strong relationship paves

the way for better, more proactive waste management

strategies.

Conclusion:

The study identified and characterized the waste

streams originating from the religious places of Vadodara

city. The findings of the study indicate that religious

institutions contribute a measurable quantity of

predominantly organic waste stream. This dominance of

floral and food waste aligns with ritualistic practices.

The absence of systematic segregation reduces the

potential for sustainable waste recovery.

Religious places, being influential community hubs,

possess significant potential to model environmentally

responsible behaviour. Integrating environmental

stewardship into religious discourse enhancing

community participation in waste reduction practices.

The current waste management practices observed in

Vadodara represents on a larger urban and environmental

challenges faced across India. The study underscores the

need for collaborative frameworks involving municipal

authorities, environmental organizations, and religious

management committees to develop sustainable waste

management strategies tailored to religious spaces.

Presenting a unique opportunity to harmonize spiritual

values with ecological stewardship by reframing waste

management not as a logistical burden, but as a sacred

duty to preserve the purity of both the spiritual and natural

environment.
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