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Abstract: Circular economy- A system where materials never become waste and the
environment is regenerated [1,2]. It is dependent on seven pillars- high value material use,
biodiversity protection, cultural preservation, human health, fair resource use, well -being
and sustainable water use. The benefits from this economy are conservation of resources,
carbon footprint reduction, waste reduction, savings, new model innovation, consumer access,
healthierenvironments [1,3,8]. In citieshousehold, waste had turned to be a problem which
has led to segregation of waste as wet and dry waste. This article is looking towards the
specific wet waste or kitchen waste reuse. It’s an age-old theory in village where each
household has its own pit of kitchen waste -filled-covered-converted to compost used for
agriculture/given in the flowering plantsin their compound or improving the quality of soil
for reuse. Every day kitchen waste consists of peels of vegetables and fruits along with bones
of fish or meat. The kitchen waste, from a household may be converted to compost or humus.
Every two of the three flats in a residential area are growing terrace garden or balcony garden.
About 1000gms of kitchen waste can be converted to compost or humus of 300gms to
500gms -organically / through machines. We also know that soil is non-renewable source of
energy. If the soil is mixed with natural compost, it may be again reusable. This article is
looking towards this circular economy of soil-plants (vegetables and fruits peels, dry leaves
and flowers)- compost-soil. It’s a model which could be used but prior to that the awareness
and enforcement in big cities and towns were multi-storeyed building are made needs to be
incorporated.
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Introduction

Circular economy in a broader aspect implies to the decoupling of economic growth from the
use of natural resources and inputs. Since no clear standard definition is obtained so the
assumed definition may be used. According to United Nations Environmental Assembly
(UNEP/EA.4/ Res.1) description about circular economy, it provides a shared understanding
of some of its basic principles.[1] A circular economy may be defined as “one of the current
sustainable economic models, in which products and materials are designed in such a way
thatthey can be reused, remanufactured, recycled or recovered (4-R) and thus maintai
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- High value material use- minimal mixing, short transport distance, focus on
reducing use conserving nature and human cycle

- Biodiversity protection- prioritizing protecting biodiversity and avoiding damage to
natural habitat, strengthening resilience of the biosphere.

- Cultural preservation — human culture and social unity

- Human health- protected, harmful substance are strictly controlled and eliminated

- Fair resource use-limited resources to maximum societal value needs to be given.
Financial emotional , ecological or aesthetic (basically not focusing on profits but
value types needs to be covered.

- Well being-human and environmental health to be protected. Unsafe practices not
to be considered in circular economy.

- Sustainable water use-water conserved- reducing freshwater, recovering nutrients
from waste water, protecting ecosystem

The main benefits of circular economy are conservation of resources, carbon footprint

reduction, waste reduction, savings, new model innovation, consumer access and healthier

environments[3]. Every day from each Indian household kitchen about 500gms to 2 kg of
kitchen waste is being thrown [4,5]. There are about 2.03 crore household in West Bengal

(census of India , 2011) and 249.5 million households in India (Census of India, 2011)[6]. A
huge amount of kitchen waste is being generated from these households. In rural areas they

are dumped into individual household pits, covered with soil once filled and converted into

humus/compost /black soil within two to three months[7]. In urban locality the new high

rising buildings have machine converting kitchen waste to compost[8]. Some households are
using these kitchen waste in terrace gardening or even in private gardens present in houses.

This article is to highlight about the use of kitchen waste generated from the household and

how to minimize it by reusing and converting to better soil (black soil/compost) for planting

plants, herbs and shrubs.

Objectives

The study is conducted to know about how to do the kitchen waste management in urban
area especially, citiesand town. So in this connection the following objectivesidentified are

» To know about circular economy and its benefits

» How kitchen waste is complementing circular economy

» Awareness among people on utility of kitchen waste as compost in urban area
Experimental details

To achieve the above objectives a two way experiment was conducted.

e The compost being made and used in plants in terrace or verandah or roof top

* Agoogle form being shared and a set of questions being enquired (awareness
about compost from kitchen garden- results shared in result and discussion
section)

*  An awareness being done while asking the questions during collection of data

Results and Discussions
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Soil is nonrenewable source of energy which consists of one-fourth part of the earth’s surface
[8,9] . It consists of alluvial soil, laterite soil and black soil - soil for agriculture. Composition
of'these types of soils are mainly of minerals, clay, sand and decayed plant or animals called
humus [8,9]. It had been observed that soil degradation affects 30% of India’s land, thus
causing unsustainable farming, poor water management, leading to deforestation and
urbanization[9]. About 65% ofthe population is living in rural Indiaie 35% of the population
are living in urban India. It is expected that by 2030 40% population will be living in urban
area of India(both cities and towns) (Ministry of Statistics & Programme
Implementation)[10]. There are four types of waste viz. dry waste, wet waste, sanitary waste
and e-waste.

Wet Waste

Dry Waste E-Waste

Sanitary Waste

Figure 1: it shows the different colour of bins beings used in segregation of waste.

Kitchen waste is wet waste. The green container in figure 1 shows the wet waste. The
segregation of waste helps in systematic disposal or reuseable phenomenon thus leading to
improvising of circular economy. Similarly, the kitchen waste is converted to compost and is
beingused in terrace garden or individual garden ofhousehold in urban or rural area. Figure
2 to figure 7 depictsthe different photos where kitchen waste is being used to improve the
quality of soil in the potsas well as in the individual garden of family (soil is nonrenewable
energy).

g R, i 3 &
Figure2: upper layer on the pot having
dried kitchen waste

Figure 3: upper layer on the pot having
dried kitchen waste

https://doi.org/10.1051/epjconf/202637303004
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Figure 4: kitchen waste in the bucket
being diluted with water for compost

Figure 7: terrace garden on near by
houses in urban locality

Figure 6: terrace garden

Soil is a complex natural material that forms the upper layer of the Earth’s surface and
supports plant life. It is not just “dirt,” but a dynamic mixture of different components that
work together to create a suitable environment for plants, microorganisms, and various
ecosystems.

Main Components of Soil
Soil is generally composed of four primary components[11]:

1. Mineral Particles (45%)- These come from the weathering of rocks and include sand,
silt, and clay. They determine the soil’s texture and influence properties like drainage
and nutrient retention.

2. Organic Matter (5%)- This includes decomposed plant and animal material, often
called humus. It improves soil fertility, structure, and water-holding capacity.

3. Water (25%)- Soil water carries essential nutrients to plant roots and supports
biological activity. The amount of water varies depending on climate and soil type.

4. Air (25%)- Air spaces in soil allow roots to breathe and microorganisms to survive.
Proper balance between air and water is crucial for healthy soil.

Soil is made up of physical, chemical, and biological components that together determine its
fertility and suitability for plant growth.

1. Chemical Composition of Soil

The pH of soil varies and it’s ideal range: 6.5 to 7. The neutral range is best for most crops
as nutrients are easily available. The colloidal properties of soil shows that it has both clay
colloids and organic colloids (humus). These help in nutrient retention and water holding
capacity. Organic matter are present in small amountsand it plays a key role in determining
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soil fertility. Mineral content helps in differentiating soil types and thus provides essential
nutrients for plant growth [11].

2. Biological Composition of Soil

The Organic Matter includes plant and animal residues in various stages of decomposition.
Soil Organisms includes bacteria, fungi, earthworms, etc. and also some important nutrient
for nutrient cycling and soil structure. The presence of disease -causing organisms leads to
harmful microbes which may affect plant health and crop yield [11].

3. Major Macronutrients & Minerals

The Primary Macronutrients (NPK) are nitrogen (N) for leaf growth; phosphorus (P): for root
and flower development and potassium (K) for overall plant health and disease resistance.
The secondary nutrients which are present are calcium (Ca), magnesium (Mg) and sulphur

).

The micronutrients (trace elements) present in the soil are iron (Fe), manganese (Mn), zinc
(Zn), copper (Cu), boron (B), molybdenum (Mo), chlorine (Cl) and the inorganic
Components are alumina (Aluminium oxide), iron oxide, silica, lime (calcium carbonate),
magnesium carbonates and potash.

4. Organic Components

Humus is the fully decomposed organic matter which contains carbon, hydrogen, oxygen,
nitrogen and sulphur. It also includes organic acids and compounds like urea and improves
soil fertility, structure, and moisture retention.

As experiment was conduct it was observed that one kilogram of kitchen waste when
decomposed to humus it was around 300gms organically. According to different authors it
was noticed that about 1000gms of kitchen waste can be converted to compost or humus o f
300gms to 500gms -organically / through machines.

The composition of the kitchen waste compost based on the given criteria was found to be
(12,13)

pH -6to7

Moisture content 40 — 45 percent

>

>

» C/Nratio 249
» Nitrogen 1.12to 1.3 percent
>

Potassium 7to 7.5 percent
»  Phosphorus lo to 10.5 percent

Conversion of kitchen waste organically- the kitchen waste may be collected in covered
earthen or plastic pots or 3 by 4 by 5 foot pits (in family having small garden in respective
house) [13-14]. As 3/4™isfilled cover it with soil and water regularly for two to three days.

After 15 days it starts decomposing and converted to compost within month or two- thus
being used in the improvement of soils quality of flowering or fruiting plants [15].
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Conversion of kitchen waste mechanically-In each multi rising housing complex in urban
cities, a kitchen waste converter to compost may be installed. The complex people can use
as kitchen waste is converted to compost in 24 to 48 hours without any bad odour. This
compost can be used in complex garden, terrace garden as well as may be sold to outsiders
at desirable cost. This may be good source of earning of that housing society[14-16].

We are saving the environmenta and also our mother nature. As soil is gift from mother for

we human being, hence upgradation ofthe soil as mixed with compost is done. This could be
used both for flowering and fruiting plants. Thus, soil becomes reusable.

Secondly waste management is being done viakitchen waste segregation and being used as
compost. This may lead to no more hips of bad odour waste in the outskirts of the cities or
town. Only dry waste needs to be eliminated from house.

Lastly the ecosystem remains balanced and the neighbour hoods remains clean and green.
This a boon from villages to cities if used in proper direction.

Awareness about kitchen waste conversion to compost

If disposal of kitchen waste is properly planned then at household level no cost is needed for
buying compost for the plants. In multi storied building waste converter machine may be
installed.

For ages this procedure of kitchen waste conversion organically is being done at household
level. People started migrating towards cities and town and thus carrying the idea and
practicing at their own houses. Day by day new sky rising complex are being made in the
major cities of India (Mumbai, Bangalore, Kolkata, Hyderabad, Delhi etc). In these
complexeskitchen waste converterto compost machines is installed. It is being widely used.

The needs of time are more awareness about conversion ofkitchen waste to compost and use
in plants in terrace or roof top as well as in your personal home yards in mega cities, cities
and towns. Individual awareness through programs and mass media and imp lementation in
urban areas is the hour of demand which needs to be implemented. Currently it was observed
in my residential area (Bonhooghly, Kolkata-700108, West Bengal) that the home kitchen
waste is being converted to compost for plantsis actively used in every two- three flats of a
building (out of 8 flats).

Survey among Flats of high rising complex

A quick survey was conducted among 51 buildings (each having 6 to 8 flats) present of which
150 flats in Bonhooghly, North 24 parganas, Kolkata-700108, in ward number 14 and 16 of
Baranagar area were having terrace/ verandah gardening. The ground floor has small space
of 4 ft by 10 ft cross sectional area were flowering plants as well as fruiting plants are planted.
A cross-sectional random survey via google form was conducted along with door-to-door
visit.

Table 1: General information about the survey conducted in the flats

Slno | Particulars Number Percentage
1 Total number of respondents 150 100.00
Male 50 33.33
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Female 100 66.67
2 Qualification
Matriculation 10 6.67
Higher secondary 25 16.67
Graduation 102 68.00
Others  (Technical or above | 13 8.66
graduation)
3 Use of compost
Kitchen waste 30 20.00
From market 120 80.00
4 Making kitchen waste to compost
Less than 5 years 5 16.67
More than 5 years 25 83.33
5 Type of plants
Flowering plants 120 80.00
Indoor plants 20 20.00

It was observed that every building having at least two or three flats are having terrace/
verandah gardening. They are mostly growing flowering plants (rose, hibiscus, marigold,
aparajita, jasmine, crape jasmine, tulsi, alovera— 80% ; rest 20% indoor plants- money plant
snake plant jade and vegetables plants like Chilli, tomato, coriander leaves, curry leaves,
amaranth, spinach, brinjal, bitter gourd pumpkin, bottle gourd (kitchen garden).

The awareness about using compost 80% (purchasing compost- 80%, generating compost -
20%) was observed. They were using kitchen waste used as compost in 20% of the flats
(peels of onion, ripe banana, peas, spinach leaves remains). Some of them are also using
crushed shell of eggs, bones of fish dried, used tea leaves etc.

It was also noticed that they were practicing the process of composting at home level (20%)
for past 5 to 6 years ie from the pandemic period.

Conclusion

Circular economy is a system where materials never become waste and the environments
regenerated. The kitchen waste is reused by first filling it in container or land pit which is
covered by soil. Then it is converted to compost used for agriculture/given in the flowering
plantsin theircompound orimproving the quality ofsoil forreuse. About 1000gms ofkitchen
waste can be converted to compost or humus of 300gms to 500gms either organically or
through kitchen waste converter machines. The soil is mixed with natural compost, it may be
again reusable. The circular economy of soil-plants (vegetables and fruits peels, dry leaves
and flowers)- compost- soil is a phenomenon which is helping the soil to again reused. It’s a
model which could be used but prior to that the awareness and enforcement in big cities and
towns were multi-storeyed building are made needs to be incorporated to segregation of
waste as wet and dry waste.

Acknowledgement

It’s my pleasure to acknowledge Dr. Arnab Ghosh, Principal, Prasanta Chandra Mahalanobis
Mahavidylaya, Kolkata, Dr. Tanima Paul Das, Head ofthe Department of Food and Nutrition,
Prasanta Chandra Mahalanobis Mahavidyalaya, Kolkata under West Bengal State University,



EPJ Web of Conferences 373, 03004 (2026) https://doi.org/10.1051/epjconf/202637303004
SciTech-25

Barasat, West Bengal. [ would also like to acknowledge my colleagues and my participants
for their effective participation in this survey.

References

1. SC Halgren, A Julca, JP Lucio, R Ferrufino, H S P Costa; Circular Economy, United
nation economist network pp 1-9 (2023)

2. E Gladek, The seven pillars of the circular economy, Metabolic (2019)
https://www.metabolic.nl/news/the-seven-pillars-of-the-circular-economy/ [available as
on 11/11/2025]

3. Vajiram, Circular economy, meaning, example, benefits, roadblocks , Vajiram &
Ravihttps://vajiramandravi.com/upsc-exam/circular-economy/ [available as on
05/11/2025]

4. S Kumar, R Kataria, S Kalia, Zero waste societies drive India’s waste management
revolution, Research Unit, Press Information Bureau, Ministry of Housing and Urban
Affairs, GOI, 1-5(2024)
https://static.pib.gov.in/WriteReadData/specificdocs/documents/2024/sep/doc20249173
95901.pdf[available as on 10/11/2025]

5. H Forbes, E Peaock, N Abbot, M Jones, Think Eat Save, United Nations Environment
Programme. (2024) https://www.unep.org/resources/publication/food-waste-index-
report-2024

6. Census of India, GOI (2011) https://censusofindia.net/west-bengal/19

7. P Sarkhel, Economics of household waste management in Kolkata: proposed steps
towards improved efficiency, contemporary issues and ideas in social sciences 1-20 (2006)

8. eGyankosh IGNOU, Circular  Economy ,  Unit 13, 1- 20
https://egyankosh.ac.in/bitstream/123456789/104884/1/Unit%2013 .pdf

9. Vajiram, Ravi; Soils of India, types, significance https://vajiramandravi.com/upsc-
exam/soils-of-india/ [available as on 11/11/2025]

10. PIB  delhi, Economic survey of rural wurban population , (2024)
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2042542 &reg=3 &lang=2
[available as on 12/12/2025]

11. A Balasubramanium, Chemical Properties of soil, center for advance studies in Earth
science, Mysore 1-10. https://www.researchgate.net/profile/A-
Balasubramanian/publication/315669865_Chemical_Properties_of Soils/links/58da360
345851578dfb14d1 1/Chemical-Properties-of-Soils.pdf [available as on 10/11/2025]

12. KA Wani, Mamta, RJ Rao, Bioconversion of garden waste, kitchen waste and cow dung
into value added products using earthworm Eisenia fetida, Saudi Journal of Biological
science, 20, 149-154 (2013). https://doi.org/10.1016/.8jbs.2013.01.001

13. KMT Sulok, OH Ahmed, CY Khew, JAM Zehnder, MB Jalloh, AA Musah, A Abdu;
Chemical and Biological Characteristics of Organic Amendments Produced from
Selected Agro-Wastes with Potential for Sustaining Soil Health: A Laboratory
Assessment. Sustainability 13,4919, (2021). https://doi.org/10.3390/sul13094919

14. E Macarthur, What is the meaning of circular economy and what are the main principles?
https://www.ellenmacarthurfoundation.org/topics/circular-economy-

introduction/overview [available ason 11/11/2025]
15. K Golui, S Sarkar, S Behera., Kitchen Waste Composting: Transforming Scraps into Soil
Gold. 4. 317-322.(2025)



