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ABSTRACT

Background: Improper waste management practices like burning, dumping of waste on land,
into water bodies, etc, lead to environmental pollution which in turn, results in a multitude of
diseases in man and animals. The potential hazards of improper management of
pharmaceutical wastes are drug-resistant microorganisms that spread from health facilities into
the environment. Be it e-waste or pharmaceutical waste, the occupational hazards include
sharps-inflicted injuries, toxic exposure to pharmaceutical products, chemical burns, air
pollution, thermal injuries, and radiation burns. This study aims to explore the non-
biodegradable solid waste management practices in Thiruvananthapuram Corporation and to
identify the gaps in the process.

Methods: The study was done in 3 parts- a household survey, in-depth interviews and
observation of facilities, in Thiruvananthapuram Corporation. The survey, interview and
observation were based on the generation, collection, segregation and disposal of non-
biodegradable solid waste.

Results: Among the 300 respondents who participated in the survey, 98% segregated
biodegradable waste from non-biodegradable waste and 85% segregated non-biodegradable
waste into its different types. The door-to-door collection facility for biodegradable solid waste
was available for 66.7% of the households and collection of non-biodegradable solid waste
was available for 97.7% of households. The available collection facilities were utilized by
97.3% of'the respondents. Difficulties in segregation of non-biodegradable waste into different
types, long gaps between waste collection by Haritha Karma Sena, insufficient human
resources at the grassroot level, lack of infrastructure for storage, segregation and further

processing of the wastes collected from households, non-functional machinery for shredding,

XV



bailing and segregation at the facilities, inadequate and unsuitable vehicles for the
transportation of waste, lack of provisions, facilities and hygienic environment for the smooth
working of grassroot level workers, and lack of monitoring at each stage of waste management
were the barriers and challenges identified.

Conclusion: The findings from the study reflect that the door-to-door waste collection
facilities for NBDSW had a near-universal coverage of households. Even though these high
levels of enrolment signify acceptance of the waste management approaches within the
community, households continue to rely on informal scrap pickers, dealers, and private
agencies to dispose of items refused by the formal collection services, indicating the need to
make the formal system more comprehensive. Lack of infrastructure, inadequate human
resources, unfavourable working environment for the grassroot level workers, and lack of
monitoring and routine maintenance were the barriers identified. Addressing these challenges
holistically could ensure comprehensive and sustainable non-biodegradable waste
management in Thiruvananthapuram city.

Keywords: Non-biodegradable waste, Thiruvananthapuram Corporation, segregation, Haritha

Karma Sena

XVi



CHAPTER -1
INTRODUCTION

1.1 Background

According to the estimates of the Kerala Solid Waste Management Project ,the total
quantity of solid waste generated in Kerala is 3.7 million tons annually, of which
biodegradable waste is 69 percent and non-biodegradable waste is 31 percent. (KSWMP).
Improper waste management practices like burning and open dumping are known to lead
to air, water and soil pollution which deteriorates their quality and results in a multitude of
diseases in humans and ecosystems. The improper disposal of pharmaceutical wastes from
health facilities into the environment has been linked to the spread of drug-resistant
microorganisms. Additionally, occupational hazards of  improper  e-waste or
pharmaceutical waste management include sharps-inflicted injuries, toxic exposure to
pharmaceutical products, chemical burns, air pollution, thermal injuries, and radiation
burns(Sustainable cities and human settlements | Department of Economic and Social
Affairs, n.d.). According to the World Health Organization(WHO), a safe solid waste
management system includes the following components- waste generation, collection,
transport, treatment and their disposal( WHO,2021). It has become a critical element of
sustainable development that the 2030 SDG agenda adopted by the United Nations has as
its target 11.6: “By 2030, reduce the adverse per capita environmental impact of cities,
including by paying special attention to air quality and municipal and other waste
management.” (Sustainable cities and human settlements | Department of Economic and

Social Affairs, n.d.)



1.2 Literature review

1.2.1 Solid waste and non-biodegradable solid waste.

According to WHO, solid waste refers to any type of garbage, trash, refuse or discarded
material(who compendium_chapter4 v2 01092021.pdf, n.d.) .Non-biodegradable solid
waste (NBDSW) refers to those materials that cannot be broken down into their components
with the help of microorganisms.

1.2.2 Global burden of solid waste and non-biodegradable solid waste

The quantity of municipal solid waste (MSW) is expected to grow from 2.3 to 3.1
billion tonnes in 2019 to 2.89 to 4.54 billion tonnes by 2050. Almost one-third of the total
MSW generated is not collected, and almost 42% of them is burnt or dumped (Amani Maalouf,
n.d.). According to UNEP, nearly 430 million tonnes of plastics are produced every year
around the globe, and two-thirds of these end up as waste. The rapidly increasing production
of plastics is expected to triple the global environmental pollution by 2060(United Nations
Environment Programme, 2023). Waste generated in high-income countries accounts for 34%
of global waste, while that of low-income countries accounts for only 5% (Amani Maalouf,
n.d.)

1.2.3 National burden of solid waste

Our country generates around 160038.9 tonnes of solid waste per day, of which 95.4%
is collected efficiently, 50 % is treated, and 18.4% is landfilled. However, about one third (31.7
%) of the total waste generated remains unaccounted (MSW_AnnualReport 2020-21.pdf,
n.d.).

1.2.4 Burden of solid waste in Kerala

Central Pollution Control Board reported that in 2021-2022, Kerala generated 3543



TPD (tonnes per day), but collected only 27.2 % and treated 70% of the waste generated every
year. In Kerala, 93 Municipal Authorities which include 6 corporations and 87 Municipalities
are responsible for solid waste management. A total of 41 dumpsites have been reported so far
and one landfill site has been identified in Ernakulam by CPCB.
1.2.5 Burden of solid waste in Thiruvananthapuram

The Thiruvananthapuram Corporation with a population of about 957730 is estimated
to generate 350 tons of waste per day, among which close to half (49%) is from households
(Babychan, 2022) (Bindu, Jayakumar,2018). Nearly half (48%) of the households do not
separate solid waste before disposal. The wastes from households include plastics, paper,
fibers, metals, glasses, batteries, etc. A study reported that 63% of respondents opined that
waste disposal was a major drawback in their neighborhood, and around two thirds of the
respondents (58.3% were not happy with the performance of the municipal staff in the waste
management. (reference) Other studies have reported that the lack of an effective solid waste
management system within the Corporation as one of its weaknesses. Most of the people were
aware of the environmental hazards associated with improper storage and disposal of waste
and the health problems associated with it. (Babychan, 2022) Open burning of plastics causes
cancer, skin diseases and trachoma among the public (Bindu, Jayakumar,2018).
1.2.6 Solid waste management

The management of solid waste may be defined as the control of generation, storage,
collection, transfer and transport, processing and disposal of solid wastes based on scientific
principles. This includes all technological, financial, institutional, social and legal aspects
involved in solving the whole spectrum of issues related with solid waste. The processes

involved in solid waste management depends on factors such as socio-economic status, degree



of industrialization, social development indicators of education, literacy, health care, life style
and quality of life (Bindu, Jayakumar,2018).
1.2.7 Agencies involved in non-biodegradable solid waste management in
Thiruvananthapuram

Kerala has a decentralised approach to solid waste management. Haritha Karma Sena
(HKS)or Green Task Force, a self-help group of Kudumbashree collects non-biodegradable
waste from households every month according to the calendar at a user fee of rupees 100 per
month. Each HKS worker visits a minimum of 250 houses for waste collection. These wastes
are segregated into different types, stored in mini-Material Collection Facilities(mini-MCFs)
or Material Collection Facilities (MCFs) or Resource Recovery Facilities (RRFs) and
transported for recycling or end-use. The end use includes using plastics for road tarring or as
fuel in cement factories. They work in association with Haritha Keralam Mission, Suchitwa
Mission and the Clean Kerala Company which are initiatives of the Government of Kerala.
The private agencies involved in waste collection, storage and disposal in Thiruvananthapuram
are Green Worms for non-biodegradable waste, Rescigo for biomedical and sanitary waste and
REACT and ENCLEANERS for diaper waste.
1.2.8 Health and environmental impact due to improper solid waste management

According to UNEP, poor waste management results in environmental pollution which
in turn deteriorates the quality of air, water and soil, making the survival of flora and fauna
difficult(Plastic_Pollution WED23EN.pdf, n.d.). Reduction in Biological Oxygen Demand
(BOD) is caused due to water pollution. The inefficient collection, lack of treatment and
disposal capacity, lack of infrastructure, unsuitable working conditions, and insufficient

human resources are a few reasons for improper waste management. Therefore, it is a priority



to resolve to the issue of improper solid waste management and implement appropriate policy
strategies to mitigate the pollution and environmental damage caused when waste interacts
adversely with humans or the environment (Amani Maalouf, n.d.).

The five major health hazards that are recognized are the spread of infectious diseases,
contamination of drinking water and soil by biological, chemical, and mining of wastes,
emission of air pollutants and harmful gases from incinerators, and contamination of food by
chemicals that escape into the environment. Open dumpsites and poorly operated landfills can
turn into havens for flies, mosquitoes, and rodents, which can be vectors that carry pathogenic
microbes into the surrounding community. Rats and rodents are known to spread over thirty-
five diseases to humans, including leptospirosis, hantavirus pulmonary syndrome, and
lymphocytic choriomeningitis virus(Chattopadhyay et al., 2009).

Improper disposal of solid and hazardous wastes can contaminate drinking water,
groundwater and surface water. Municipal and hazardous waste incinerators release
particulates, vapors, dioxins, and gases into the atmosphere. Open burning of wood and paper
produces particulate matter, carbon monoxide, aldehydes, and polycyclic aromatic
hydrocarbons. The open burning of paints, solvents, insecticides, and plastics can form
chlorinated dibenzodioxins and chlorinated dibenzofurans, collectively known as dioxins.
Small amounts of dioxins are even released from hazardous waste incinerators, which operate
under strict environmental regulations. It has been estimated that backyard trash burning by up
to forty households can generate as much dioxin as a municipal waste incinerator(Lemieux et
al 2000 Emissions of Polychlorinated Dibenzo-p-dioxins and Polychlorinated.pdf, n.d.).
These dioxins, once released into the environment, resist chemical, physical, and biological

degradation and bioaccumulate in aquatic and terrestrial animals. Over 90 percent of the dioxin



exposure is from low-level dioxin contamination in dairy products, meats, fish, eggs, and other
foodstuffs(Yaktine et al. - 2006 - Reducing Exposure to Dioxins and Related Compounds.pdf,
n.d.). The release of environmentally stable chemicals, such as PCBs, polybrominated
diphenyl ethers, plasticizers and heavy metals such as mercury and cadmium, can lead into
waterways and agricultural fields and result in the contamination of food sources.

1.2.9 Legislations relating to solid waste management

The major legislations related to solid waste management include Municipal Solid
Waste (Management and Handling) Rules 2000, Solid Waste Management Rules 2016, Plastic
waste management rules 2022, E-waste management rules 2016, Hazardous and Other Waste
(management and transboundary movement) Rules 2016, Battery Waste Management Rules
2022, Kerala State Waste Management policy 2018 and National Green Tribunal rulings.

1.2.10 Ideal models for solid waste management

Indore city has been titles as ‘India's cleanest city for six consecutive years from 2017
to 2022 by the Swachh Survekshan (an annual sanitation survey of the Ministry of Housing
and Urban Affairs, Government of India) for its efficient and systematic waste management.
They work on the ‘bin free, litter free and dust free’ concept of the Swachch Bharath Mission
with a consistent and 100 percent door-to-door collection, monitoring, and tracking of
secondary transportation facility, material recovery facility with 400 tonnes per day, and an
integrated solid waste management(Swachh Bharat Mission — Indore Municipal Corporation,
n.d.)

At the global level, some of the best waste management systems are as follows. The
waste management system in Switzerland works on the principle of ‘polluter pays the fine’ for

illegally dumping household waste. Kamikatsu in Japan has reiterated the importance of



segregation and recycles more than 90 percent of the waste genearated by the city. Vienna
incinerates more than 2,70,000 tonnes of solid waste to provide heating to more than 15,000
homes(Das, 2021).

1.2.11 Disasters due to improper solid waste management in Kerala

On March 31st, 2023, a massive fire broke out at the Brahmapuram waste disposal
plant in Kochi, India. The incident led to an intense blaze that could be seen from miles away,
causing significant damage to the facility and putting the lives of city residents at risk. The fire
was reported in the early morning hours, and it took firefighters several hours to bring it under
control. While there were no immediate reports of casualties, the extent of damage caused by
the fire is yet to be assessed fully. The Brahmapuram waste disposal center, located on the
outskirts of Kochi, is the largest solid waste treatment plant in Kerala. It serves as the primary
dumping ground for the city's waste and handles over 500 tonnes of garbage daily. The cause
of the fire is still under investigation, but initial reports suggest that it may have been triggered
by a spark from a machine used to compact the garbage which quickly spread to other areas of
the plant, fueled by the high concentration of waste
materials(Mohan_Kumar 2023 Preventing Future Disasters.pdf, n.d.; (PDF) ‘Preventing
Future Disasters: Lessons from the Brahmapuram Fire Incident in Kochi’, n.d.).

Another incident was the closure of the Vilappilsala waste dumpsite in
Thiruvananthapuram district after a prolonged public protest. Due to ignorance and a lack of
infrastructure and facilities to manage the tonnes of waste produced in Thiruvananthapuram
city, the plant was in peril. The inhabitants who lived within a few kilometers of the plant
suffered from bad odor, flies and rodent infestation, skin diseases, contaminated ground water,

and many other health issues(9: India: Kerala and Tamil Nadu in: Land, Water, Air and



Freedom, n.d.; Calgaro, 2017).
1.2.12 E-waste

According to the E-waste management rules 2022, 'e-waste' means electrical and
electronic equipment, including solar photo-voltaic modules or panels or cells, whole or in part
discarded as waste, as well as rejects from manufacturing, refurbishment and repair
processes(e-waste rules 2022.pdf, n.d.).

1.2.13 Burden of e-waste at global, national and regional levels.

The WHO Compendium on solid waste estimates indicate that about 54 million tons
of e-waste are created annually with an expected increase to 75 million tons by 2030 globally.
In the year 2019, only 17% of the e-waste was documented as being properly collected and
recycled(who _compendium_chapter4 v2 01092021.pdf, n.d.). According to the Ministry of
Environment, Forest and Climate Change, Govt of India reports around 16,01,155.36 tonnes
of e-waste was generated in 2021-2022 in India(E-waste-management-in-India-Final-
Report.pdf, n.d.). No specific estimates could be found about the generation of e-waste in
Kerala. However, the annual report of the Kerala State Pollution Control Board for the year
2020-2021  states that 1494.05 tonnes of e-waste was collected per
year(MSW_AnnualReport 2020-21.pdf, n.d.).

1.2.14 Methods of disposal of e-waste

The E-waste management rules state that it is the responsibility of the local bodies to
ensure proper segregation, collection, and channelization of e-waste to registered recyclers or
refurbishers and to facilitate e-waste collection, segregation, and disposal systems(e-
waste rules 2022.pdf, n.d.). WHO reiterates the significance of the waste management

hierarchy of reduce, reuse, recycle, energy recovery and disposal of e-



waste(who compendium chapterd v2 01092021.pdf, n.d.).
1.2.15 Issues relating to e-waste management

E-waste is an area of concern as the electronic components in it contain hazardous metals
such as lead, cadmium, mercury, materials like polybrominated diphenyl ethers (PBDES) and
polybrominated biphenyls (PBBS)(Monika and Kishore, 2010, 2005) . China became a
dumping ground for discarded electronic goods after the advent of the computer era. The
presence of lead in a concentration of 15.3 pg dl, contrasted to a recommended remedial action
concentration of 10 pg dl have been reported in their blood (Li et al., 2015).Studies show that
the presence of polybrominated ether in the eggs of the peregrine falcons in California has
reached concentrations up to 4.1 ppm lipid weight, which can be fatal. This indicates that open
dumping of e-waste can endanger the species(1992)

A discarded desktop computer contains arsenic, beryllium, cadmium, chromium,
cobalt, gallium, lead, mercury, nickel, polyvinyl chloride, polyvinyl bromide. Batteries and
television sets contain cathode ray tubes, lead, mercury, chromium and PVC. These, if not
properly disposed of can cause potential toxicological damage to the brain and kidneys and
also cause cancer. After the revamping of computers and invention of laptops, like limiting of
components to polyvinyl chloride (PVC). bromine, and phthalates. Despite the fact that the
power cords provided with most laptops continue to contain phthalates, other toxic substances,
such as lead, cadmium, and mercury, have been eliminated (Greenpeace Report: Guide to
Greener Electronics 2017 - Greenpeace USA, 2017; Houessionon et al., 2021)

1.2.16 Need for proper e-waste management
According to UNEP, the dangerous substances released from e-waste affect the health of

urban dwellers and the environment, and hence suggest solutions such as minimizing waste,



recycling, recovering, and remanufacturing waste. The rapid increase in electronic waste
indicates the urgent need for improvised methods for its disposal. The factors that accelerate
this problem are the small size and short useful life span of electronic devices, lack of
understanding of the adverse impacts of the materials on the environment and public health,
the sheer magnitude of the problem, and the absence of recycling policies.

1.2.17 Pharmaceutical waste

WHO defines domestic pharmaceutical or medical waste as waste generated by health
care activities, ranging from used needles and syringes to soiled dressings, body parts,
diagnostic samples, blood, chemicals, pharmaceuticals, medical devices and radioactive

materials (Medical waste, n.d.).

1.2.18 Burden of pharmaceutical waste at the national and regional level

It was estimated that about 1,520.30 tons of medical waste were generated daily in
India during the Covid pandemic. The quantity of such medical waste would be very large
because of the country's large population. It is understood that medical waste generated from
individual houses would be greater than the 136.89 tons of medical waste generated by Indian
hospitals. A recent study classified the medical wastes into waste generated by clinic, hospital,
maternity center, clinical laboratory and basic health units, but very little information was
provided for medical waste generated by households (Jindal and Sar, 2023).

1.2.19 Health impacts due to improper management of pharmaceutical waste

The improper management of healthcare wastes may cause infections, toxic effects and

injuries to healthcare workers, waste handlers and the community and pollute the environment.

10



According to WHO estimates, unsafe injections resulted in 33,800 new HIV infections, 1.7

million hepatitis B infections and 315,000 hepatitis C infections in 2010(Medical waste, n.d.).

Medical and healthcare wastes at the household level include contaminated and non-
contaminated personal protective equipment, expired and discarded medicines, injection
needles and other sharps, etc. If these are mixed with household wastes, they cause significant
risks to human health and the environment if not handled with care and also reduce the
opportunity for recovery and recycling of otherwise non-hazardous waste from households
(COVIDWM.pdf, n.d.).

Many studies have confirmed the presence of SARS-CoV-2 in wastewater samples
from India and other regions of the world and it has been linked to the improper disposal of
contaminated medical waste from households in open areas or near water resources. This
spread of infections can be harmful to both humans and animals who get exposed to it (SARS-
CoV-2 in wastewater: From detection to evaluation - PMC, n.d.).

The harmful effects of the pandemic could be found as the presence of pathogens and
medications in surface water, and wastewater treatment plants in countries like India, China,
Australia, Japan, France, Spain, Israel, Germany, Italy, Turkey, Netherland, and USA, in
surface soil samples which negatively impacted on agriculture(Girén-Navarro et al., 2021).
To prevent the spread of diseases, waste collection agencies could notify the general public
and ensure that pharmaceutical waste is stored separately in a closed empty box and not along
with other household wastes. France, Portugal, Italy, Sweden, Spain, Australia and the United
States collect expired and unused medicines from operators, but India lacks a national
programme to collect back unused, expired medicine from individual operators. It is crucial to

address the issue before it reaches a critical stage as is in the case of the contaminant PFAS
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(Per- and polyfluorinated substances) being detected in human blood samples. (Manoj Kumar
Jindal and Santhosh Sar,2023)

The study titled ‘Medical Household Waste as a Potential Environmental Hazard: An
Ecological and Epidemiological Approach’ done in Israel suggests that a large proportion of
the general population, including those related to a health field, do not dispose of medications
appropriately and are not aware of the proper mechanisms to do it effectively(Benitez-Rico et
al., 2023).

According to reports in a leading magazine, tonnes of unused and expired medical
waste collected from households and medical shops by the Haritha Karma Sena was difficult
to handle for the Clean Kerala Company Ltd (CKCL)entrusted with its disposal. As per the
report, district drug controller offices of four districts had agreed with the CKCL to allocate
funds for its safe disposal without causing environmental pollution and health hazard and the
CKCL had a collaboration with the Kerala Enviro Infrastructure Ltd(KEIL) for the weekly or
bi-weekly collection of medical waste(New initiative for proper disposal of unused drugs in

Kerala | Thiruvananthapuram News - Times of India, n.d.).

According to a government order, KEIL charge is at the rate of Rs 32 per kg for the
disposal of medical waste at their biomedical waste treatment facility. All Kerala Chemists
and Druggists’ Association (AKCDA) had launched a pilot project named ‘PROUD’
(Programme on Removal of Unused Drugs) in Thiruvananthapuram district to collect and
dispose unused medicines. Nearly 50 tonnes of waste were collected through this. This project
was later taken over by the CKCL. During 2020-21, the government allocated around Rs 3.25

crores for expanding the project, but it was later discontinued due to the pandemic(New
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initiative for proper disposal of unused drugs in Kerala | Thiruvananthapuram News - Times

of India, n.d.)

1.3 Rationale

Over the decades, the Thiruvananthapuram Corporation has witnessed different waste
management initiatives, but none has proved effective and consistent. This is due to variety of
factors like restrictive policy, low adoption of good quality source treatment, limited collection
of waste, unstructured contracting terms for private engagement, inadequate audit and
monitoring of waste management practices, inadequate processing and disposal of waste,
minimal off take of shredded plastic, accumulation of large quantities of NBDSW in the
Material Collection Facilities (MCFs) and the Resource Recovery Facilities(RRFs),
inadequate infrastructure, ineffective Information, Education and Communication(IEC) and
lack of scientific methods for segregation and disposal of wastes(babu ambat.pdf, n.d.) .

This study was proposed to understand and explore the current practices of
management of non-biodegradable solid wastes, pharmaceutical wastes and e-wastes among
the households in the Thiruvananthapuram Corporation and identify the gaps in the process.
1.4 Objectives

1. To study the household non-biodegradable solid waste management practices in

Thiruvananthapuram  Corporation with particular reference to household

pharmaceutical waste and e-waste management.

2. To explore the barriers and challenges related to household non-biodegradable solid

waste management in the Thiruvananthapuram Corporation.
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CHAPTER -2

METHODOLOGY
2.1 Study design

This is a mixed-method study conducted in the Thiruvananthapuram Corporation from
January 2024- April 2024. The study was done in 3 parts- household survey, in-depth

interviews and observation of waste management facilities.

2.2 Part 1: Household survey

Figure 1: Selection of participants for the household survey

100 WARDS IN THIRUVANANTHAPURAM CORPORATION

) 4

30 WARDS ARE RANDOMLY SELECTED FROM THESE 100 WARDS

\ 4

ONE GROUP IS RANDOMLY SELECTED FROM THE 10 PREDEFINED
GROUPS IN EACH WARD

\ 4

IN EACH GROUP, st HOUSEHOLD IS SELECTED RANDOMLY, THEN
EVERY 5% HOUSEHOLD WILL BE SELECTED FOR THE NEXT 9
HOUSEHOLDS . SIMILAR METHOD WILL BE USED FOR 1 GROUP
EACH FROM THE 30 WARDS (10HH*30WARDS=300HH)

2.2.1 Study type: Cross-sectional study

2.2.2 Study population: Households in Thiruvananthapuram Corporation

2.2.3 Sampling: Multistage Cluster Sampling

2.2.4 Sample size: From previous studies in Trivandrum, the prevalence of improper
segregation practices of household solid waste was estimated to be 48%.

(Babychan,2022).
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Sample size, n= z*pq/d* = 150;
After applying a Design effect of 2, n= 300
So, the sample size was taken as 300.

2.2.5 Study tool:

The interview schedule was designed in English and translated into Malayalam as it
was the local language. It consisted of 4 parts in which data on sociodemographic details
of the participant, details regarding waste generation, collection, disposal and also details
regarding the knowledge of waste management practices and IEC activities were
collected.

2.2.6 Inclusion criteria:

‘/Respondents were people responsible for managing the waste in their

household

\/Respondents who have been living in the households in the

Thiruvananthapuram Corporation for more than 6 months or more
\/Households include flats and gated compounds

v Members of the households aged 18 years or more who manage the waste in
their household
2.2.7 Method:

The recruitment was done by the principal investigator. Permission was obtained from
the Corporation for conducting the survey. From the 100 wards, 30 were selected
randomly. Each ward is divided into predefined groups by the Corporation. One group was
selected randomly from these. In each group,l® household was selected randomly, then

every 5™ household was selected for the next 9 households. A similar method was used for
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every selected group until 300 households were obtained (10 households*30 wards=300
Households). If the household was unavailable, the adjacent one was chosen. Informed
consent was be obtained from the participants before the survey. The survey took 15-20
minutes. Data was collected using the pen and paper method. The information sheet was
explained to the participants by the Principal Investigator. After clarification of their
concerns and queries, they will be asked to sign the consent form.

2.3 Part 2: In-Depth Interview:

2.3.1 Study population:

One senior official each from the Corporation of Thiruvananthapuram, officials related
to the Suchitwa Mission (the institution under the Kerala Local Self Government Department),
Kerala Solid Waste Management Project (KSWMP), Clean Kerala Company, and the Kerala
State Pollution Board, Sustera Foundation and Green Worms ( a private company and NGO
respectively), three formal waste collectors working under the Corporation of
Thiruvananthapuram (Harita Karma Sena /HKS workers), one member of the Kerala Scrap
Merchants Association (unorganized sector) and three household representatives were
interviewed. Thus, a total of 13 in-depth interviews were held. Details are provided in
Annexure table A.1.

2.3.2 Sampling: Purposive sampling
2.3.3 Mode of interviewing: Interviews were done in person and online via Zoom.
2.3.4 Data collection procedure:

In-depth interview schedules were developed in English and translated to Malayalam.

Questions were asked to the participants based on these guidelines. The interviews were

recorded using audio recorder after obtaining consent from the participants in case of offline
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interviews. For online interviews, they were recorded in zoom and telephonic interviews were
call recorded. The information sheet will be explained to the participants by the Principal
Investigator. After clarification of their concerns and queries they will be asked to sign the
consent form in case of offline interviews. In case of online interviews, verbal consent was
obtained.
24 Part 3: Observation
2.4.1 Study setting: MCFs and RRFs in the Thiruvananthapuram Corporation
2.4.2 Method:

The MCFs and RRFs were selected according to the list obtained from Corporation.
Prior permission was sought from the Corporation. Their environment, type of waste processed
and functioning were noted. Although an observation checklist was present, it was not suitable
for the observation. Photographs and videos of the facilities and their processes were taken.
2.5 Data Cleaning and Storage

The data collected from the household survey was entered and cleaned in Microsoft
Excel. The in-depth interviews after transcription and translation were stored in Microsoft
word. The observations noted down in the field note and the data from the audio and video
recordings were also documented in Microsoft Word. The hard copies of the interview
schedule are stored by the principal investigator. The privacy and confidentiality of subjects
are ensured by analyzing the data and reporting the results without the identifiers of the
applicators and their respective areas. Further, the data is securely stored by the Principal
Investigator in the computer in an encrypted folder to prevent any loss of personal information.
2.6  Data Analysis and Statistical Method

The data from household survey was analyzed using SPSS software version 28.
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Descriptive statistics were represented as frequencies, percentages, mean, and medians. The
Bivariate analysis was done to explore the associations between each sociodemographic
variable and the waste management practices and also the efficacy of IEC, using the Chi-square
test. A p-value less than 0.05 was considered for assessing statistically significant associations.
The transcripts of the interviews were analyzed using qualitative data analysis software
Weft QDA. A thematic analysis approach was used to identify the different themes and
categories related to the barriers and challenges faced by the different stakeholders.
2.7 Ethical considerations
Ethical clearance was obtained from the Technical Advisory Committee (TAC) and
Institute Ethics Committee (IEC) of Sree Chitra Tirunal Institute for Medical Sciences and
Technology, Thiruvananthapuram (SCT/IEC/2177). Prior to the commencement of the study,
informed consent was obtained from all participants. The privacy and confidentiality of every
participant were maintained, and the identity of participants was kept confidential by using

participant IDs.
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CHAPTER -3

RESULTS

The study was conducted among respondents from 300 randomly selected households

in the Thiruvananthapuram Corporation to understand the waste management practices of non-

biodegradable wastes and the barriers and challenges related to their management. All the steps

of waste management, including generation, segregation, storage, collection, and disposal,

were studied.

The results of the qualitative and quantitative parts of the study are presented in this

chapter. The sample characteristics are presented first, followed by the waste management

practices and their associated factors followed by the findings from the qualitative study.

3.1 Sociodemographic characteristics

Table 3.1 Sociodemographic characteristics (N=300)

Variable Mean £ SD Median Min - Frequency
(IQR) Max (%)

Sex

Female 75 (25%)

Male 225 (75%)

Age groups (in years) 513+£15.9 51(25) 18-91

18-29 26 (8.7%)

30-39 53 (17.7%)

40-49 63 (21%)

50-59 65 (21.7%)

60-69 50 (16.7%)

70-79 28 (9.3%)

> 80 15 (5%)

Education

[lliterate 18 (6%)

Upto high school 41(13.7%)

Higher secondary & above 241 (80.3%)

Occupation

Salaried 69(23%)

Daily wage 44(14.7%)
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Unemployed 187(62.3%)
Socioeconomic status

(Modified Kuppuswamy

scale)

Upper middle (II) 53 (17.7%)
Lower middle (III) 70 (23.3%)
Upper Lower (IV) 177 (59%)
No: of people living in the 3.32+1.935 3(2.62) 1-20

house

1-5 278 (92.7 %)
6-10 20 (6.7%)
> 10 2 (0.7%)
Type of house

Kutcha 2 (0.7%)
Semi pucca 13 (4.3%)
Pucca 285(95%)
Ownership of house

Own house 57(19%)
Rented house 243(81%)

The majority of the respondents of the survey were females (75%). The mean age of
participants in the study was 51.3 years = 15.9. The minimum and maximum ages are 18 years
and 91 years. Among the respondents, almost half (80.3%) had an education of higher
secondary and above and only 5 % were illiterate. Almost half (48.3%) had an education up to
graduation or above. Nearly two-thirds (62.3%) of the respondents were unemployed and
14.3% were professionals.

The socioeconomic status of the participants was assessed using the Modified
Kuppuswamy Scale 2023. Nearly three-fifths of the participants belonged to the upper lower
group, one-fifth to the upper-middle group, and around one-fifth to the lower-middle group.
The mean number of members in a household was 3.32 (1.935). Above ninety percent of the
(92.6%) households had 1-5 members and only two households had more than 10 members.

The minimum number of household members was one and the maximum was 20.
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Less than 1 percent of the respondents lived in kutcha houses, while 95% lived in pucca houses.
Only around one -fifth (19%) of the respondents lived in a rented house, while four-fifths had
their own house.

3.2 Waste management practices

3.2.1 Waste generation practices

3.2.1.1 Types of waste materials generated by households

Table 3. 2: Types of waste materials generated by households

Type of waste generated Households generating the
waste
Freq (%)
Biodegradable
Kitchen/garden waste 300 (100%)
Non-biodegradable*
Paper and newspaper 270 (90%)
Cardboard, carton, boxes 200 (66.7%)
Plastic 296 (98.7%)
Tin/cans 158 (52.7%)
Glass 207 (69%)
Bags, Shoes, sandals 248 (82.7%)
Domestic hazardous wastes (Bulbs, tubes, batteries) 236 (78.7%)
Expired or unused medicines 130 (43.3%)
Electronics and electricals 135 (45%)
Sanitary wastes 207 (69%)

*multiple options

All the households generated kitchen/garden waste. Regarding non-biodegradable wastes, the
most frequently generated was plastic. Almost 99% of the households generated plastic,
followed by paper/newspaper (90%) and bags, shoes and sandals (83%) Almost eighty percent
of the household generated (78.7%) domestic hazardous wastes. Expired and unused medicines

were generated by around 43% of the households
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3.2.1.2 Types of plastic waste generated by households
The subtypes of plastic wastes and e-waste and medical waste generated by households is
presented below.

Table 3.3: Types of plastic waste generated by households (N=300)

Type of plastic waste generated * Households
generating the waste
N (%)

PET (Drinking water bottles, soft drink bottles, food containers, 241 (80.3%)

jam/jelly/pickle containers, plastic film, sheets, plastic films,

sheets)

PE-based (Plastic bags, food containers, woven sacks, bottles, 293 (97.7%)

plastic toys, milk pouches & shopping bags, metalized packing

pouches**)

PVC (Pipes, Hoses, Sheets, Wire, cable insulations, Multilayer 41 (13.7%)

Tubes)

PP (Disposable Cups, Bottle caps, Straws) 38 (12.7%)

PS (Disposable Cups, glasses, Plates, spoons, trays, CD Covers, 28 (9.3%)

Cassette Boxes, Foams)

Others (CD, Melamine Plates, Helmets, Shoe soles) 4 (1.7%)

* multiple options

$PET — Polyethylene terephthalate; PE — Polyethylene or polythene; PVC — Polyvinyl chloride; PP —
Polypropylene; PS — Polysterene,
** packing pouches made up of plastic films that are coated with a metal lining, commonly aluminum

Majority of the households (97.7%) generated PE (Polyethylene or polythene) based food
containers, plastic bags, food containers, woven sacks, bottles, plastic toys, milk pouches &
shopping bags, metalized pouches, whereas around eighty percent of the households generated
PET (Polyethylene terephthalate) drinking water bottles, soft drink bottles, food containers,
jelly/jam/ pickles containers, plastic films, sheets used as insulated food packages. The other

subtypes of plastic were generated by less than one fifths of the households.
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Table 3.4: Types of medical waste generated by households (N= 300)

Type of waste generated

No of households generating the waste (%)

Unused or expired Tablets
Unused or expired Syrups or liquid-based
medicines

Unused or expired External applications
Syringes
Portable health devices (thermometer,

sphygmomanometer, etc)
Plastic waste (medicine strips, small plastic
bags, plastic bottles)

64 (21.3%)
86 (28.7%)

29 (9.7%)
9 (3%)
3 (1%)

226 (75.3%)

Soft cardboard boxes 17 (5.7%)
Small paper bags 15 (5%)
Unused injections 7 (2.3%)

*multiple options

Three-fourths of the total households generated empty plastic containers and strips of used

medicines and 50 percent of the households generated expired tablets/unused syrups.

Table 3.5: Types of e-waste generated by households (N=300)

Type of waste generated

No of households generating the waste
(%)

Information technology and
telecommunication equipment

Consumer Electrical and Electronics and
Photovoltaic Panels

Large and Small Electrical and Electronic
Equipment

Electrical and Electronic Tools (Except large-
Scale Stationary Industrial Tools)

Toys, Leisure and Sports Equipment
Medical Devices (Except All Implanted and
Infected Products)

65 (21.6%)
5(1.7%)
98 (32.7%)
2 (0.7%)

2 (0.7%)
3 (1%)

*multiple options

Nearly one-third of the households (32.7%) reported that large and small electrical and

electronic equipment are generated and slightly more than one-fifth (21.6%) reported that

information technology and telecommunication equipment are generated.
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Table 3.6: Types of sanitary waste generated by households (N= 300)

Type of waste generated No of households generating the waste
(%)
172 (57.3%)

35 (11.7%)

Sanitary napkin
Baby/adult diaper
*multiple options

Nearly one-fifth of the houses generate sanitary napkins and more than one-tenth of the houses
generate baby/adult diapers.

3.2.1.3 Frequency of generation of waste

Table 3.7: Frequency of generation of domestic waste

Type of waste Daily Weekly Monthly Yearly Rarely
Biodegradable
Kitchen/garden waste 300 (100%)
Non-Biodegradable®
Paper and newspaper 200 (66.7%) 10 1
(3.3%) (0.3%)
Cardboard, carton, boxes 1 22 109 11 46
(0.3%) (7.3%) (36.3%) (3.7%) (15.3%)
Plastic 226 46 13 1
(75.3%) (15.3%) (4.3%) (0.3%)
Tin/cans 6 1 95 8 44
(2%) (0.3%) (3L1.7%) 2.7%) (14.7%)
Glass 2 1 38 51 106
(0.7%) (0.3%) (12.7%) (17%) (35.3%)
Bags, Shoes, sandals 1 31 124 87
(0.3%) (10.3%) (41.3%) (29%)
Expired or unused medicines 1 36 38 51
(0.3%) (12%) (12.7%) (17%)
Electronics and electricals 12 47 63
(4%) (15.7%) (21%)
Sanitary wastes 14 135 4
(4.7%) (45%) (1.3%)
Domestic hazardous wastes 22 63 101
(7.3%) (21%)  (33.7%)

*multiple choices

Kitchen waste is generated daily in all 300 households. Among non-biodegradable waste, plastic

was the most common waste that was generated daily by more than 75% of households and
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paper was the second most common item that was generated daily by about 70% of the
households. Over one-third of participants reported that cardboard, cartons, and boxes were
generated monthly, and materials like glass and domestic hazardous waste were rarely
generated. Bags, shoes and sandals were generated yearly and sanitary wastes were generated
monthly in nearly half of the households.

3.2.2 Segregation of waste

Table 3.8: Waste segregation within households

Whether segregation done Yes No
Segregation of biodegradable waste from non-biodegradable 294 (98%) 6 (2%)
waste
Segregation of non-biodegradable waste into its different types 255 (85%) 45(15%)

Almost all of the respondents (98%) reported that they segregated biodegradable waste from
non-biodegradable waste. Only 85% of the respondents segregated non-biodegradable into its
different subtypes.

Analysis of the open-ended responses found that 15% of the respondents who do not segregate
biodegradable wastes from non-biodegradable wastes reported that the process was time-
consuming, and the other reasons included removing the oil and food from the packets and
containers was difficult, multilayer plastics cause confusion of the category to which it should
be included while segregating and personal choice.

The reasons for not segregating non-biodegradable wastes into different types were that “we
have only plastic waste,” and “we give our waste to rag pickers. They will sort out whatever
they want”. In some households, rag pickers collect all the waste. Even the HKS workers of

the corporation segregate the waste for some respondents The time-consuming nature of the
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process and “we do not have much waste” were also some of the reasons mentioned by the
participants.

3.2.3 Collection and disposal of waste

The waste collection is by 3 sectors namely public, private and unorganized sectors. The public
sector has Harita Karma Sena (HKS; the Clean Kerala Scheme workers of the Govt of Kerala
throughout the corporation), the private sector includes private agencies and the unorganized
sector with ‘line feeders’ who are individuals who collect waste directly from households along
a specific route.

3.2.3.1 Availability of services in the area

Table 3.9: Availability of services in the area (N = 300)

Availability of collection services in the area Yes No
Availability of collection services for biodegradable waste in the area 200 100
(66.7%) (33.3%)
Availability of collection services for non-biodegradable waste 293 7

(97.7%) (2.3%)
Around seventy percent of the respondents reported that door-to-door collection facilities for

biodegradable solid waste were available in their locality. Nearly 98% of the respondents
reported that a door-to-door facility was available for the collection of non-biodegradable

waste.
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Figure 2: Type of agency involved in door-to-door collection of non-biodegradable

waste

Haritha Karma
Sena

(59%)

1.6%

Private

Informal

service scrap
providers collectors
(5%) (0.6%)

All the available facilities were utilised by 4% of total respondents, while 1.6% of respondents
used none of them. More than half of the respondents subscribed to the services by Haritha
Karma Sena only, however, services by both Haritha Karma Sena and informal scrap dealers
were availed by nearly 30% of the participants.
3.2.3.2 Regularity of services available for door-to-door collection of non-biodegradable
wastes

Table 3.11: Regularity of services available for door-to-door collection of non-

biodegradable wastes (N=293)

Regularity of services available for door-to-door Frequency

collection of nonbiodegradable wastes (%)
Yes 244(83.3%)
No 48(16.4%)
Total 293(100%)

Among the 97.3% households who utilize the collection facility, 81.3% reported that the door-
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to-door collection facility available in their locality was regular whereas are satisfied with the
facilities while 16% are not.

3.2.3.3 Amount paid by households for door-to-door collection facility for waste
collection service

Among the total number of people who utilized the collection facilities, the amount varied
across households according to the types of waste collected and the service provider for waste
collection.

Table 3.12: Amount spent by households for door-to-door collection facility for non-
biodegradable waste

Collection fee ~Mean £SD  Median IQR) Min- Max  Frequency (%)
(in Rupees)

100 - 150 164 +134.1 100(200) 100-600 173
151 - 200 7
201 - 250 1
251 -300 38
301 - 350 10
351 -400 24
401-450 0
451-500 10
501-550 0
551-600 1

60% of the participants paid a user fee in between 100-200 rupees per month, while 0.3% paid

a user fee between 501-600 rupees.
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Figure 3: Amount paid by households for door-to-door collection facility for non-

biodegradable waste

Amount paid by households for door-
to-door collection of waste
200 174
150

100

>
(O]
2
i
=)
o
w
oc
w

50
7 i 10 0 b 0 1

0 =
100- 151- 201- 251- 301- 351- 401-450 451-500 501-550 551-600
150 200 250 300 350 400

AMOUNT PAID BY THE HOUSEHOLDS FOR DOOR-TO-DOOR COLLECTION

Frequency (%)

3.3 Awareness regarding solid waste management

Among the 300 respondents who took part in the survey, 97% were informed regarding the
compulsory segregation of waste. However, more than four-fifths of the participants (83.7%)
were not aware of the potential fines for improper segregation and disposal of waste.

Table 3.13: Awareness regarding solid waste management

Awareness regarding solid Yes No
waste management

Whether informed regarding 291(97%) 9(3%)
compulsory segregation of
waste
Whether aware of potential 49(16.3%) 251(83.7%)
fines for improper
segregation

Among the 300 participants, 97% had the knowledge that the segregation and disposal of waste
was compulsory, however only 16.3% of the participants were aware that a potential penalty

could be imposed on them for non-compliance.
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3.3.1 Source of information of the knowledge of segregation

Figure 4: Source of information of the knowledge of segregation

Organisations
(66%)

Government
(16.3%)

Social media Others (3%)

(0%)

Nearly 70 percent of the respondents had knowledge regarding segregation from campaigns
by different organisations. One person reported that they knew about segregation from both
campaigns by organisations, government notices, posters and advertisements and other

sources.
3.4 Bivariate Analysis

3.4.1 Association between sociodemographic variables and segregation of BDW from

NBDW
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Table 3.15: Association between sociodemographic variables and segregation of BDW

from NBDW
Variable Segregation of BDW from NBDW P value
Yes No
Sex
Female 221(73.6%) 4(1.3%) 0.032
Male 70(23.3%) 5(1.7%)
Age groups (in years) 0.729
18-29 25(8.3%) 1(0.3%)
30-39 50(16.7%) 3(1%)
40-49 61(20.3%) 2(0.7%)
50-59 65(21.7%) 0(0%)
60-69 49(16.3%) 1(0.3%)
70-79 27(9%) 1(0.3%)
>80 14(4.7%) 1(0.3%)
Education 0.828
Illiterate 17(5.7%) 1(0.3%)
Upto high school 131(43.7%) 3(1%)
Higher secondary & above 143(47.7%) 5(1.7%)
Occupation 0.609
Salaried 66(22%) 3(1%)
Daily wage 42(14%) 2(0.7%)
Unemployed 183(61%) 4(1.3%)
Socioeconomic status (Modified 0.443
Kuppuswamy scale)
Upper middle (II) 50(16.7%) 3(1%)
Lower middle (III) 68(22.7%) 2(0.7%)
Upper Lower (IV) 173(57.7%) 4(1.3%)
No: of people living in the house 0.000
1-5 272(90.7%) 7(2.3%)
6-10 19(6.3%) 1(0.3%)
> 10 0(0%) 1(0.3%)
Type of house 0.833
Kutcha 2(0.7%) 0(0%)
Semi pucca 13(4.3%) 0(0%)
Pucca 276(92%) 9(3%)
Ownership of house 0.048
Own house 53(17.7%) 4(1.3%)
Rented house 238(79.4%) 5(1.7%)

Among the socio-demographic variables, it was found that females were significantly more

likely to segregate the waste than men, households with fewer members were more likely to
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segregate the waste compared to those with more people, and those living in their own houses

were more likely to segregate waste compared to those living in rented houses.

3.4.2 Association of sociodemographic variables and

non-biodegradable waste

segregation of different types of

Table 3.16: Association of sociodemographic variable and segregation of different types

of non-biodegradable waste

Variable Segregation of NBDW into different types P value
Yes No

Sex

Female 54(18%) 21(7%) 0.030

Male 191(63.7%) 33(11%)

Age groups (in years) 0.095

18-29 22(7.3%) 4(1.3%)

30-39 46(15.3%) 7(2.3%)

40-49 51(17%) 12(4%)

50-59 58(19.3%) 7(2.3%)

60-69 41(13.7%) 9(3%)

70-79 17(5.7%) 11(3.7%)

>80 10(3.3%) 5(1.7%)

Education 0.029

Illiterate 11(3.7%) 7(2.3%)

Upto high school 103(34.3%) 31(10.3%)

Higher secondary & above 132(44%) 16(5.3%)

Occupation 0.017

Salaried 62(20.7%) 7(2.3%)

Daily wage 31(10.3%) 12(4%)

Unemployed 152(50.7%) 35(11.7%)

Socioeconomic status 0.090

(Modified Kuppuswamy scale)

Upper middle (II) 47(15.6%) 6(2%)

Lower middle (III) 52(17.3%) 18(6%)

Upper Lower (IV) 147(49%) 30(10%)

No: of people living in the 0.313

house

1-5 228(76%) 50(16.7%)

6-10 17(5.7%) 3(1%)

> 10 0(0%) 1(0.3%)

Type of house 0.002

Kutcha 1(0.3%) 1(0.3%)

Semi pucca 11(3.7%) 2(0.7%)
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Pucca 233(77.7%) 51(17%)

Ownership of house 0.324
Own house 43(14.3%) 14(4.6%)

Rented house 202(67.3%) 40(13.3%)

Females were significantly more likely to segregate NBDW into its different subtypes than

males. Respondents with higher education levels were more likely to segregate waste into

different sub-components than those less educated. Similarly, salaried individuals were more

likely to carry out the finer segregation of NBDW than the daily wagers and the unemployed.

3.4.3 Association of utilization of formal waste collection facility and sociodemographic

variables

Table 3.17: Association of sociodemographic variables and utilization of formal waste

collection facility

Variable Utilization of formal waste P value
collection facility
Yes No
Sex 0.634
Female 73(24.3%) 2(0.7%)
Male 221(73.6%) 4(1.3%)
Age groups (in years) 0.646
18-29 25(8.3%) 1(0.3%)
30-39 52(17.3%) 1(0.3%)
40-49 60(20%) 3(1%)
50-59 65(65%) 0(0%)
60-69 49(16.3%) 1(0.3%)
70-79 28(9.3%) 0(0%)
>80 15(5%) 0(0%)
Education 0.803
[lliterate 18(6%) 0(0%)
Upto high school 131(43.7%) 3(1%)
Higher secondary & above 145(48.3%) 3(1%)
Occupation 0.012
Salaried 67(22.3%) 2(0.7%)
Daily wage 41(13.7%) 3(1%)
Unemployed 186(62%) 1(0.3%)
Socioeconomic status (Modified 0.101
Kuppuswamy scale)
Upper middle (II) 51(17%) 2(0.7%)
Lower middle (III) 3(1%) 67(22.3%)
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Upper Lower (IV) 176(58.7%) 1(0.3%)

No: of people living in the house 0.794
1-5 273(91%) 6(2%)

6-10 20(6.7%) 0(0%)

> 10 1(0.3%) 0(0%)

Type of house 0.002
Kutcha 1(0.3%) 1(0.3%)

Semi pucca 11(3.47%) 2(0.7%)

Pucca 233(77.7%) 51(17%)

Ownership of house 0.324
Own house 43(14.3%) 14(4.7%)

Rented house 202(67.3%) 40(13.3%)

Salaried individuals are more likely to utilize formal waste collection facilities than daily wage

workers and the unemployed. Those living in pucca houses were more likely to use the formal

waste collection facilities than those living in kutcha or semi-pucca houses.

3.4.4 Association of knowledge of segregation practices and sociodemographic variables

Table 3.18: Association of knowledge of segregation practices and sociodemographic

variables
Variable Knowledge of Segregation P value
Yes No
Sex
Female 70(23.3%) 5(1.7%) 0.032
Male 221(73.7%) 4(1.3%)
Age groups (in years)
18-29 25(8.3%) 1(0.3%) 0.956
30-39 51(17%) 2(0.7%)
40-49 61(20.3%) 2(0.7%)
50-59 63(21%) 2(0.7%)
60-69 49(16.3%) 1(0.3%)
70-79 28(9.3%) 0(0%)
>80 14(4.7%) 1(0.7%)
Education 0.321
Illiterate 16(5.3%) 2((0.7%)
Upto high school 129(43%) 5(1.7%)
Higher secondary & above 146(4837%) 2(0.7%)
Occupation 0.001
Salaried 66(22%) 3(1%)
Daily wage 212(70.6%) 6(2%)
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Unemployed

Socioeconomic status (Modified
Kuppuswamy scale)

Upper middle (IT)

Lower middle (III)

Upper Lower (I1V)

No: of people living in the house
1-5

6-10

>10

Type of house

Kutcha

Semi pucca

Pucca

Ownership of house

Own house

Rented house

291(97%)

51(17%)
66(22%)
174(58%)

272(90.6%)
19(6.3%)
0(0%)

2(0.7%)
12(4%)
277(92.3%)

239(79.7%)
52(17.3%)

9(3%)

2(0.7%)
4(1.3%)
3(1%)

7(2.3%)
1(0.3%)
1(0.3%)

0(0%)
1(0.3%)
8(2.7%)

4(1.3%)
5(1.7%)

0.233

0.000

0.659

0.005

Females were significantly more likely to have knowledge regarding segregation practices than

males. Salaried people were more likely to have knowledge about segregation practices than

daily wagers and unemployed and households with fewer people had the knowledge of the

practices compared to larger households.

3.4.5 Association between sociodemographic variables and awareness of potential fines

3.19 Association between sociodemographic variables and awareness of potential fines

Variable Awareness of potential fines P value
Yes No

Sex 0.087
Female 17(5.7%) 58(19.3%)

Male 32(10.7%) 193(64.3%)

Age groups (in years) 0.474
18-29 4(1.3%) 22(7.3%)

30-39 10(3.3%) 43(14.3%)

40-49 6(2%) 57(19%)

50-59 14(4.7%) 51(17%)

60-69 11(3.7%) 39(13%)

70-79 3(1%) 25(17%)

>80 1(0.3%) 14(4.7%)
Education 0.143
Illiterate 1(0.3%) 17(5.7%)

Upto high school 22(7.3%) 112(37.3%)

Higher secondary & above 26(8.7%) 122(40.7%)
Occupation 0.079
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Salaried 17(5.7%) 52(17.3%)

Daily wage 2(0.7%) 42(14%)
Unemployed 30(10%) 157(52.3%)
Socioeconomic status (Modified 0.565
Kuppuswamy scale)

Upper middle (II) 11(3.7%) 42(14%)

Lower middle (III) 12(4%) 58(19.3%)

Upper Lower (IV) 26(8.7%) 151(50.3%)

No: of people living in the house 0.819
1-5 45(15%) 234(78%)

6-10 4(1.3%) 16(5.3%)

> 10 0(0%) 1(0.3%)

Type of house 0.194
Kutcha 1(0.3%) 1(0.3%)

Semi pucca 0(0%) 13(4.3%)

Pucca 48(16%) 237(79%)
Ownership of house 0.902
Own house 40(13.3) 203(67.7%)

Rented house 9(3%) 48(16%)

There was no association between sociodemographic variables and the awareness regarding
potential fines for noncompliance.
3.5 Barriers and challenges related to household non- biodegradable solid waste
(NBDSW) management

In order to explore the barriers and challenges related to the household non-
biodegradable solid waste management in the city, in-depth interviews were held with the
major stakeholders involved in the process namely, the households, formal waste collectors
working under the Corporation of Thiruvananthapuram (Harita Karma Sena /HKS workers),
members of the Kerala Scrap Merchants Association (unorganized sector), members of the
Sustera Foundation and Green Worms ( a private company and NGO respectively) Officials
from the Corporation of Thiruvananthapuram, officials related to the Suchitwa Mission (the
institution under the Kerala Local Self Government Department), Kerala Solid Waste

Management Project (KSWMP), Clean Kerala Company, and the Kerala State Pollution

36



Board. Details are provided in Annexure.

3.5.1 Barriers and challenges from the perspective of the households

The results from the analysis of open-ended questions in the interview schedule and the in-
depth interviews with the members of selected households are presented in this section. Three
interviews were held with respondents’ representative of households belonging to three
categories according to the waste disposal mechanisms employed to manage their household
waste — those who rely wholly on the formal public sector facility- the Harita Karma Sena,
those who rely on both the formal and informal services and those who rely completely on the
informal waste dealers.

3.5.1.1 Difficulties in segregation: The main issue raised by the respondents for not relying
on the formal facility provided by the Corporation was that they found the segregation and
cleaning of the plastic waste, especially those containing residues of oil or food cumbersome.
They opined that the informal sector waste collectors do not insist on clean dry plastic waste
and a strict segregation of NBSDW into different subtypes. The segregation process insisted
upon by the formal facility was time consuming according to those who did not want to use
the facility provided by the Corporation. They felt that the need to remove oil and food from
food packets, cleaning, washing and drying them are took time from their household chores
and care responsibilities and therefore found it burdensome. From the interviews of the
respondents from the households, it was also noted that the notion of non-biodegradable waste
was limited to only plastic materials and particularly plastic covers.

Those who rely only on the informal sector reasoned that they do so because they feel ‘scrap
dealer takes all the wastes together and it is easy’, ‘Cleaning, drying and sorting into different

types of waste is an unnecessarily time-consuming activity. The perception that they did not
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generate much waste and generated only plastic waste was also reported reason for not using
the formal facility. The quotes were ‘We do not have much waste’, ‘We have only plastic waste
and nothing else’. The responses to the open-ended questions indicated that households who
felt that they were not generating much waste resorted to open burning or open dumping in the
vacant plots in the neighbourhood and therefore did not subscribe to the formal facility. Few
households were not aware of the Harita Karma Sena facilities in their neighbourhood and
therefore resorted to the open dumping of plastic waste, bottles and other waste materials in
their yard. Their remark was “We do not know that waste should be segregated and given to
the government-provided services.”

Those who had subscribed to the formal waste collection facility also remarked that they are
sometimes unsure about which subtype of waste their waste belongs to; like the multilayer
packing of biscuits, groceries etc and found it confusing. Some respondents said that the
collection facility exists in their neighbourhood but does not reach their households. “They do
not come here for waste collection, it is difficult to carry wastes to the collection point.” Those
who gave away sanitary waste to the HKS did so after removing the cotton part which was
later burnt, while the plastic was washed, dried and given to HKS. The gel part of the baby
diapers was removed put in a bucket with rock salt and water and kept aside for a few days.
This turned into a solution which was drained afterwards. Most people who relied on HKS
however burnt the baby and adult diapers and the sanitary napkins. Some resorted to flushing
the napkin through the closet or open dumping. The barrier that they reported was that the
formal waste collection facility provides an answer on how to manage these wastes.

The major challenge according to the household members interviewed was that many non-

biodegradable items when sorted and given to HKS are returned. Items like thermocol, coconut
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shells, etc are not taken by the formal system and therefore the households are often forced to
give them to informal scrap dealers, throw it away or burn them if possible. Two out of three
gave away their non-biodegradable wastes to the HKS, informal scrap dealers and private
agencies.

3.5.1.2 Difficulties in storage: Since the collection of non-biodegradable waste happens only
once in two weeks or once in a month, many respondents remarked that it is difficult to store
large quantities of waste because rodent, crows, cats, dogs etc. often tear and spread them
around when kept outside, there was insufficient space inside the house and during rainy
seasons it is often drenched and difficult to keep them dry. Inconsistent waste collection was
also an issue raised by many respondents. When the collection becomes inconsistent and
irregular, the waste tends to accumulate and according to many, they resort to burning it or
giving it away to informal scrap collectors who collect all kinds of waste without any
complaints.

3.5.1.3 Difficulties related to the collection process: The most frequently raised issue was
that all the non-biodegradable wastes were not collected regularly by the formal service.
Materials like bulbs, tubes etc., rubber mats, bags, shoes, metals, etc. are not regularly collected
by HKS and therefore tend to pile up creating difficulties in storage and disposal. Wastes of
such kind are collected once in 3 months or 6 months and sometimes inconsistent, which
according to the respondents is a major challenge in managing their non-biodegradable wastes.
Coconut husk and shell, thermocol, sanitary napkins and used diapers are not collected by the
formal facility and therefore many respondents said they rely on private agencies or informal
scrap pickers for the purpose. Many respondents who relied on formal waste collection

facilities of the HKS also relied on private agencies and informal scrap pickers due to the above
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reason. Respondents in one area indicated that the waste collected from the households in the
locality by the HKS was being dumped in a vacant plot nearby and the Corporation has not
taken notice of this fact.

3.5.2 Disposal of waste through non formal means: Among those who did not use any
services, the perceived barriers were as follows. Respondents who had only 1-2 members in
the household , or those who had only 0.5 to 1 cent of land, those who had an open land next
to their houses, those who found it difficult to pay and those who perceived that they did not
generate any plastic waste or only very small amount of it disposed of the non-biodegradable
wastes by burning them or open dumping in their own yard or outside. Some other responses
were “I give it to a relative's house, they will dispose it to HKS there”, and “I take it to my
hometown and burn it there in the open field”. The majority of the participants who did not
utilize any service burnt the plastics.

Many buried materials like batteries, bulbs and tubes or gave away to people to fill low-lying
land for construction purposes. Thermcocol and wastes like bags, shoes etc burnt or dumped.
Sanitary pads were burnt or flushed through the closet. One of the respondents had a hotel
business, so they disposed of the diapers along with hotel waste.

3.5.2.1 Barriers and challenges from the perspective of the formal providers of services
in the public sector

According to the provider, the Corporation of Thiruvananthapuram a total of 2, 88,757 houses
have been mapped in their solid waste management system, among them which only 2, 66,540
were inhabited. According to them, the facilities provided by the Corporation through the HKS
and the collection drives are a systematic way of waste management and are working mostly

up to expectations. The barrier they faced was that many households still do not dispose of
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their NBDWS through the corporation’s facilities and resort to open dumping, burning or on
private/informal services that are not regulated. They were of the opinion that they have
observed that educated people including professionals have not subscribed to this facility. The
health workers experienced their concern that many a times educated people including
professionals behave in such a way to them. However, they opined that there is a fine that is
going to be levied on those households who do not join the formal waste collection process
and their yearly land taxes payment will be linked to whether they have enrolled and paid for
the waste management facilities of the Corporation. The Corporation officials acknowledged
the fact that though e-waste collection is scheduled once in 3 months, it is not happening
consistently and therefore e-waste collection is made through special drives.

The special drives for e waste are made according to the schedules provided by the Kerala
Enviro Infrastructure Limited (KEIL), a public limited company established by the Govt of
Kerala as per the Supreme Court direction, under the Kerala State Industrial Development
Corporation for the treatment of hazardous waste generated from industries in the State. One
of the barriers faced by the Corporation was that when e waste is handed over to CKCL (Clean
Kerala Company Limited) they get paid only for computers and their parts. The rest of the e
waste has to be provided free of cost and for domestic hazardous wastes like tube lights and
batteries; the corporation currently has to pay around 30-35 rupees to them from their funds
which are currently not sustainable.

KEIL used to collect medical waste from the Corporation under a project name PROUD earlier,
in collaboration with the Drugs Controller’s department and Kerala Druggists and Chemists
association. There were bins provided in front of medical shops for people to deposit unused

medicines and medicine strips. This has been discontinued due to the large expenses incurred
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and the disruption caused by the Covid pandemic. Efforts are on according to the officials to
find a solution to manage the domestic pharmaceutical waste. Both KEIL and CKCL are
public-sector initiatives.

Medical waste of any kind is not collected by the Corporation currently. However, people
dispose unused medicines, syrup bottles and medicine strips, used syringes and needles along
with general waste. Medical strips are also to be collected separately and not mixed with
general waste.

They also opined that they have no services for household biomedical/sanitary waste at present
and there are one or two private agencies with limited coverage that collect adult and baby
diapers in bar-coded bags and transport safely to specialised treatment at their central facility.
Stakeholders from the Kerala State Pollution Control Board and the Kerala Solid Waste
Management Project opined that plastic waste management in the State is severely limited due
to the absence of cement plants with specialised incinerators or kilns that can burn plastic into
energy and therefore has to be transported to other states incurring additional cost. Kerala does
not have sanitary landfills also that can handle the by-products of co processing of plastic
waste.

The other major barrier identified by them was the lack of systematic monitoring facilities for
tracking the transportation of waste from the households to the end use. The officials expressed
concern about the continued use of single-use plastics like straws, plastic-lined cups and thin
plastic of less than 20 microns despite the regulations. According to them, increased
consumerism in the state and widespread practice of ordering take-away food from restaurants

are also contributing to the increased generation of domestic plastic waste.
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3.5.2.2 Barriers and challenges from the perspective of the household waste collectors
employed by the Corporation for door-to-door collection (Harita Karma Sena/HKS)
According to the Harita Karma Sena workers, the project first started as a pilot project in their
wards in 2017 with an emphasis on ‘management at source’ of domestic kitchen waste and
biodegradable waste along with the collection of plastic waste. In the initial phases, the focus
was on the distribution of bio-bins and pipe composting for kitchen waste and providing
information regarding its operations. Over the years the focus has shifted to management of
non-biodegradable waste. The groups started as an all-women group but now have started
recruiting men too in their work. According to the workers, their work is according to a
calendar schedule provided by the Corporation.

The biggest barrier that was raised by the Harita Karma Sena workers was that most
households still did not practice proper segregation. They complained that they often have
hostile reactions from households when they return the waste that are not clean or dry and are
mixed waste. According to them, there are households who do not cooperate and in households
where the people were well informed about the waste management process were very
cooperative and followed all the instructions of the Corporation. “People who know about the
matter are very cooperative” — Karyangal ariyavunnavar nannayittu sahakarikkum.”

The door-to-door collectors said that there is often an exchange of unpleasant words when they
return the wastes which are not segregated properly. The reactions from the households in such
instances according to them were “Take the things as they are given to you. Or else we will
throw it away or burn if”’. Many households turn to informal waste collectors because they
take mixed waste, take all kinds of waste and does not return them citing

One of the HKS members said that many households dispose of their used sanitary napkins
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wrapped inside milk covers or other plastic covers and while sorting it is

3.6 Findings from the observation of Mini material collection facilities (mini MCF) and
Material collection facilities (MCF) and Resource Recovery facilities (RRF)

As per the secondary data available there were a total of 125 mini MCF, 118 MCFs and 3
RRFs but only 7 MCFs were found to exist and hence all the seven were visited to observe the
challenges and barriers in their functioning.

3.6.1 Mini material collection facilities (mini MCF)

Mini-MCFs are the small storage facilities at the ward level from where the waste collected
from the houses and institutions by the HKS are stored before transporting to the higher level.
The mini material collection facilities or mini-MCFs were small cage like structures made up
of grills which had roofs made of asbestos sheets present or roadsides. The main observation
was that in some areas, there were large quantities of sorted waste bundles stacked on top of
each other within a very limited space. In that mini MCF, bundles of waste were seen
overflowing into the adjacent open area/roadside. In 2 or 3 sites where the waste bundle was

kept outside, they were seen bitten and waste strewn around by stray dogs.
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Figure 5: (a) An empty and unused mini-MCF
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Figure 5 (b): Overflow of waste in mini-MCF
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3.6.2 Material collection facilities (MCFs)

The next level of material collection facilities (MCF) is bigger facilities where dry wastes from
mainly the mini-MCFs are stored. At the MCFs, ideally nonbiodegradable wastes are
segregated into those that are recyclable and non-recyclable. From here, agencies who have
bid for recyclable materials take them away and the non-recyclables and other plastics are
forwarded to Resource Recovery Facility or RRFs for shredding. One of the MCFs visited was
not working and was closed. In one of the larger MCFs visited, waste was segregated, sorted
and stored in two storeys of the building. It was a large shed with grills instead of walls. Both
the floors had heaps of wastes which were almost 10-12 feet high, presumably due to the
shortage of human resources in the facility for the process of segregation and storage. The
bailing machine and shredding machine in the facility was non-functional. These places
functions as spaces for the Haritha Karma Sena workers to segregate waste.

Figure 6: (a) — (d) Interior of an MCF
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Some MCFs had multiple mini-MCFs inside them for storing waste. In short MCFs were either

a large shed or a group of mini MCFs or a building in peril or a building with a vacant land
attached to it

One such facility was situated on a land which was a dumping ground earlier. There was a foul
odour, flies, mosquitoes, and vacant land attached to it. That area was currently used as a dump
yard in addition to the existing MCF. All kinds of wastes including damaged vehicles,
dysfunctional mobile toilets, etc was observed on the site. Another MCF was close to an
Anganwadi centre and had biodegradable and nonbiodegradable wastes and was not stored
safely with waste over flowing all over the space with a stench.

The HKS workers were seen having lunch amidst those heaps of waste and swarm of flies.
One part of that land was transformed into a beautiful garden. The images of these are attached

below.

48



Figure 7 (a): Overflow of segregated waste in an MCF

Figure 8 (a), (b): Overflow of waste in MCFs
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Figure 8(c): A worker having lunch amidst the waste and stench
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Figure 9(a): The dumping site turned park
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3.6.3 Resource Recovery Facility (RRF)

Out of the three RRFs in Thiruvananthapuram, only one was functional — one was under
maintenance and one was closed. RRFs are ideally planned to receive the non-recyclables and
other items that are not taken by agencies for recycling. The biggest challenge of the RRFs
observed were that they overflowed with huge quantities of waste that were to bailed on one
side and bundles of bailed plastic on other. There were workers who worked from 9 am to 6
pm segregating the waste into 14 types and no facilities such as toilets and no comfortable
seating facilities. The conveyor belt to move the bundles were not working and therefore the
pace of segregation was found to be slow. There was a total of one male and seven female
staffs who are required to segregate about 80 kg of plastic every day. They are paid by the

agency on a prorate basis if they do not achieve the daily target. The workers were seen
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working with bare hands without gloves and mask. The workers were seen working with their
hands inside bread packet covers in the place of gloves. Huge amounts of legacy waste had
accumulated at the site which contains plastics that are not cleaned and the waste is not being
managed or moved. The shredder at the RRF was non-functional. The bailed plastics were
being taken by the recyclers. Inspite of such large quantities of inflammable materials, there
were no safety precautions like fire extinguishers or hoses. A striking observation was that all
the workers appeared dreary with downcast eyes and hollow expressions, possibly reflecting

fatigue or monotony.

Figure 10: Waste heap outside the RRF
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Figure 11: Waste heaps inside the RRF
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Figure 12: Manual segregation by workers on a non- functional conveyer belt
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CHAPTER - 4

DISCUSSION AND CONCLUSION
Among the respondents, 97.3 percent reported using the Corporation's door-to-door waste
collection facilities for nonbiodegradable solid waste (NBDSW). According to most
respondents, plastic was collected monthly or weekly, and the other non-biodegradable waste
was collected less often. Among those households who utilized the collection facility, 81.3%
reported that the door-to-door collection facility available in their locality was regular and
about one- fifth reported that the service was irregular.
4.1 Generation of household non-biodegradable solid waste (NBDSW): In terms of
domestic nonbiodegradable waste generation, the most common type was plastic, generated
by almost 99 percent of households. The other most common domestic nonbiodegradable
waste generated was paper (including newspaper). Around 75 percent of the households
reported that they generated plastic waste daily, followed by paper/newspaper waste by around
67 percent. The other subtypes were generated less often.
4.2 Subtypes of NBDSW generated: Regarding the type of plastics generated by households,
almost 98 percent of the households reported that they generated plastic bags, food containers,
woven sacks, bottles, plastic toys, milk pouches, and aluminium-coated plastic packing
pouches, which are PE-based. The second common subtype was PET-based drinking water
bottles, soft drink bottles, food containers, jelly/jam/pickle containers, plastic films and sheets,
etc. The other subtypes of plastic are generated by less than one-fifth of the households.
Sanitary waste was generated by nearly 69 percent of the households, which includes
households generating sanitary napkins (around 57%) and baby/adult diapers by around 12

percent
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Domestic hazardous wastes (bulbs, tubes, batteries, etc) were generated by almost 80 percent
of the households. Pharmaceutical/medical waste was generated by around 43 percent of the
households. Plastic waste from medicine strips, containers, and plastic bottles was the most
common medical waste generated, as reported by around 75% of households, followed by
unused tablets and syrups. E-waste was generated by almost 45 percent of the households.
Nearly one-third of those households (32.7%) reported that large and small electrical and
electronic equipment were generated, and slightly more than one-fifth (21.6%) reported that
information technology and telecommunication equipment were generated.

4.3 Segregation of NBDSW: Almost all the respondents (98%) reported that they segregated
biodegradable waste from non-biodegradable waste, whereas only 85% segregated non-
biodegradable into its different subtypes as per the Corporation’s norms.

Around 97 percent of the respondents who took part in the survey were aware that their
nonbiodegradable solid wastes had to be compulsorily segregated and disposed of according
to the norms of the Corporation. However, more than four-fifths of the participants (83.7%)
were unaware of the potential fines for noncompliance.

4.4: Factors related to the management of NBDSW: The bivariate analysis results indicate
that socio-demographic factors significantly influenced the segregation practices related to
NBDSW.

4.5: Segregation of NBDSW: The findings indicate that women segregated NBDSW
significantly more than men, households that had fewer members had better segregation
practices than larger households, and those who were living in their own segregated their
wastes better than those living in rented houses. The reasons could be that there were more

women respondents in the survey, but it could also be due to the existing gender norms within
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which women are held responsible for household chores like cleaning and waste management.
Households with fewer members may generate less waste and have more accountability and
therefore, find it easier to manage than larger households. Those who stayed in their own
residences may have a greater sense of ownership of their surroundings and may be more
inclined to keep their homesteads than tenants. Tenants also may have lesser access to
resources including the latest information regarding the public services available in the area
4.6 Segregation of NBDSW into subtypes: Females were significantly more likely to
segregate NBDSW into its different subtypes than males. There was a significant association
between education level and the segregation of NBDSW into different types (p=0.029), and
respondents with higher education levels were more likely to segregate waste into different
sub-components than those less educated. Similarly, salaried individuals were more likely to
carry out the finer segregation of NBDSW than the daily wagers and the unemployed.

This could be because those with higher levels of education have greater knowledge about the
importance of non-biodegradable waste segregation and its environmental impacts. They may
be adopting better practices since they are likely to be better informed about the benefits of
segregating waste into its different subtypes. Similarly, salaried individuals are likely to be
more educated and have greater access to time and resources than others to carry out better
segregation practices.

4.7 Knowledge regarding NBDSW segregation at source: Females were significantly more
likely to have knowledge regarding segregation practices than males. Salaried people were
more likely to know segregation practices than daily wagers and unemployed, and households
with fewer people knew the practices compared to larger households. The reasons may be

similar to the ones described already.
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4.8 Utilization of services available door-to-door waste collection: With regard to the
utilization of the formal door-to-door waste collection facilities of the Corporation, it was
found that the salaried individuals and those living in pucca houses utilized the services
significantly more than daily wagers/unemployed and those living in kutcha/semi pucca
houses. These findings again highlight the influence of stable financial resources and the
material conveniences they accord in shaping compliance with the formal waste management
norms and utilizing available public services. Moreover, it is plausible that neighbourhoods
with greater affluence and better housing may be benefiting from a more reliable and consistent
service compared to the other areas. Further exploration of such inequities would help to
understand the disparities in the coverage of services provided by the city administration.

4.9 Knowledge regarding the penalties: Only around 16 percent of the respondents reported
that they knew penalties could be imposed for non-compliance with the Corporation’s waste
management guidelines. There was no variation in the awareness regarding potential fines
across the sociodemographic groups, suggesting that the information may not have reached
the residents effectively.

4.10 Conclusion

The findings from the study reflect the complex challenges and nuanced interventions required
for non-biodegradable solid waste (NBDSW) management in the urban environments with
particular reference to Thiruvananthapuram city. The door- to- door waste collection facilities
for NBDSW had a near-near-universal coverage of households. Though enrolment in the
scheme is mandatory, adoption of the scheme suggests the community's acceptance of waste
management initiatives. However, some significant gaps remain in the service provision.

Households continue to rely on informal scrap pickers, dealers, and private agencies to dispose
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of items refused by the formal collection services, indicating the need to make the formal
system more comprehensive. The absence of medical waste management facilities and the
current practice of mixing household medical waste with general waste, particularly in Kerala,
where medication consumption is the highest in the country, demand attention. The absence
of services for sanitary waste disposal in the formal waste management services leads to them
being covertly mixed with the general waste or being burnt or dumped. A genuine need exists
for solutions for the safe disposal of sanitary waste among the city's residents. A similar gap
exists regarding awareness and proper disposal of domestic hazardous waste mixed with
general waste.

A key finding of the study was that proper waste segregation was still not universally practiced,
and it was significantly influenced by sociodemographic differences. Strategies need to be
developed to surpass this and create a uniform culture of waste disposal that will be practiced
by all city residents regardless of the socio-demographic disparities. Resource allocation and
interventions targeted towards the underserved areas and segments of populations with lesser
resources may serve to achieve this.

Infrastructural issues, such as lack of adequate transportation vehicles, poor monitoring and
maintenance of equipment and facilities, and slow waste movement, hindered the efficiency
of waste management operations. The suboptimal functioning of the Material Collection
Facilities (MCFs) and Resource Recovery Facilities (RRFs) underscores the need for adequate
space, better infrastructure, equipment and machinery, and improved working conditions for
the workers. Addressing these challenges could ensure a more comprehensive, effective, and

sustainable non-biodegradable waste management in Thiruvananthapuram.
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ANNEXURE
Achutha Menon Centre for Health Science Studies (AMCHSS)

Sree Chitra Tirunal Institute for Medical Sciences & Technology
(SCTIMST) Trivandrum -11

Participant Information sheet

I am Dr Aiswarya A S, Master of Public Health (MPH) student at Achutha Menon Centre
for Health Science Studies (AMCHSS), Sree Chitra Tirunal Institute for Medical Sciences
and Technology, Trivandrum, Kerala. I am doing a study on “A study to explore the
household non-biodegradable solid waste management practices in
Thiruvananthapuram Corporation” as a part of my course work, under the guidance of

Dr Manju Nair R, Scientist ‘D’ at AMCHSS.

You are being invited to participate in this research study. Before you decide whether or
not to participate in this study, it is important that you understand why the research is being
done and what it will involve. Please read the information sheet and the consent form

carefully and feel free to ask for clarifications you may have.

Purpose of the study

The purpose of this study is to understand and explore the current practices of management
of non-biodegradable solid wastes, pharmaceutical wastes, and e-waste among the
households in the Corporation, thereby, identifying the gaps in the process. It also includes
observation of the processing of wastes in the Material Recovery Facilities (MRFs) to

understand the fate of these collected wastes.

Procedure

If you are willing to participate in the study, you will be asked to complete an interview
schedule which will include questions focusing on demographic information and waste
management practices of non-biodegradable solid wastes, e wastes and pharmaceutical
waste at the household level. The interview will take approximately 20-25 minutes of your

valuable time.

Potential risks and discomforts

Participating in the study imposes no risk to your health.
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Possible benefits

Your participation in the study will not give any direct benefit to you other than
understanding the non-biodegradable solid waste management practices in your household.
However, the results of the study will be helpful for understanding the practices for the
management of non-biodegradable solid waste, e-waste and pharmaceutical waste in the

Thiruvananthapuram Corporation and thereby identifying the gaps in the same.

Cost and financial benefit
There is no cost for participation in this study. Participation is completely voluntary and

no payment will be provided.

Confidentiality

Information obtained in this study will be kept strictly confidential. A participant
identification number will be assigned to each participant which will help to maintain the
strict confidentiality of the data collected. Your name will not be used in reporting
information in publications or reports.

Withdrawal from the study

Your participation in the study will be completely voluntary. You are free and can
withdraw during the study at any time. There will be no penalty for withdrawal or not
participating in the study.

Contact information

If you have any research-related questions or you would like to verify my credentials, you

may contact me or member secretary of our institute’s ethics committee at the following

address:
Dr Aiswarya A. S Dr Srinivas G
Principal Investigator Member Secretary
MPH 2022. AMCHSS. SCTIMST Institutional Ethics Committee

Contact Number: 7012001063 SUt s IRIVANDRUM- 635011

Email: aiswaryaachu2633@gmail.com Office: 04712524689

Email: iec.mem.sec@sctimst.ac.in
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Informed Consent Form

I confirm that I have read/ heard and understood the information regarding the study
“A study to explore the household non-biodegradable solid waste management
practices in Thiruvananthapuram Corporation” as provided in the participant
information sheet. All of my questions concerning this study have been answered and
all the possible harms, discomforts, and benefits (if any) have been explained to me. I
also understand that my identity and personal information will be kept confidential. I
understand that my participation is voluntary and that I am free to withdraw at any time,

without giving a reason and without consequences.

By signing this form, I agree to participate in this study. A copy of this form has been

given to me.
Date:
Place:
Signature Signature /Thumb impression
Principal Investigator Name of the participant
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WASTE MANAGEMENT PRACTICES

ACHUTHA MENON CENTRE FOR HEALTH SCIENCE STUDIES

SREE CHITRA THIRUNAL INSTITUTE OF MEDICAL SCIENCES AND
TECHNOLOGY, TRIVANDRUM

A STUDY TO EXPLORE THE HOUSEHOLD NON-BIODEGRADABLE SOLID

IN THIRUVANANTHAPURAM

CORPORATION
INTERVIEW SCHEDULE
SNO QUESTIONS OPTIONS
1 Ward no
2 House no
3 Participant ID
4 Phone number of the respondent
S Are you responsible for managing the solid waste in e Yes
your house? ¢ No (If no, skip to new
form)
PART 1: SOCIODEMOGRAPHIC DETAILS
6 What is your name?
7 What is your age in completed years?
8 Sex of the respondent e Male
e Female
e Others
9 What is the highest level of education that you have a) Professional degree
completed? * b) Graduate or postgraduate
¢) Intermediate or post-high
school diploma
d) High school
e) Middle school
f) Primary school
g) llliterate
10 What is your occupation? * a) Professional (white collar)
b) Semi-professional
c) Clerical, shop-owner/farm
d) Skilled worker
e) Semi-skilled worker
f) Unskilled worker
g) Unemployed
11 What is the monthly income of family (in Rupees) * a) >52,734
b) 26,355-52,733
c) 19,759-26,354
d) 13,161-19,758
e) 7,887-13,160
f) 2,641-7,886
g) <2,640
12 | How many of people are currently living in this
house?
13 | Type of house a) Kutcha
b) Semi Pucca
c¢) Pucca

d) Flats/ Apartments
e) Gated community
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f) Bunglow

14

Do you or your family own this house?

e Yes
e No

PART 2: WASTE SEGREGATION & STORAGE PRACTICES IN THE
HOUSEHOLDS

Now I will ask you for the details of solid waste management in your household.

15

What are the types of waste that are generated from
your household? (multiple answers)

a) Kitchen waste, garden waste

b) Paper and newspaper

c¢) Cardboard, carton, boxes

d) Plastic

e) Tin/cans

f) Glass

g) Bags, Shoes, sandals

h) Bulbs, tubes

1) Expired or unused
medicines

j) Electronics and electricals

k) Others, specify

16

Do you segregate biodegradable waste from non-
biodegradable waste in your house?

e Yes
e No

17

Which among the following types of plastic wastes
are generated in your household? (multiple answers)

a) PET  (Drinking  water
Bottles, Soft drink Bottles,
Food jars, Jelly pickles,
Plastics Films, Sheets)

b) PE based (Plastics bags,
Food containers, woven
sacks, Bottles, Plastics
Toys, Milk Pouches &
Shopping Bags, Metalized
Pouches)

c) PVC (Pipes, Hoses, Sheets,
Wire, cable insulations,
Multilayer Tubes)

d) PP (Disposable Cups, Bottle
caps, Straws)

e) PS  (Disposable  Cups,
glasses, Plates, spoons,
trays, CD Covers, Cassette
Boxes, Foams)

f) Others (CD, Melamine
Plates, Helmets, Shoe soles)

18

Which among the following types of e-wastes are
generated in your household? (multiple answers)

a) Information technology and

telecommunication
equipment

b) Consumer Electrical and
Electronics and

Photovoltaic Panels
c) Large and Small Electrical
and Electronic Equipment
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d) Electrical and Electronic
Tools (With the exception of
large- Scale Stationary
Industrial Tools)

e) Toys, Leisure and Sports
Equipment

f) Medical Devices (With the
Exception of All Implanted
and Infected Products)

g) Laboratory Instruments
having electrical and
electronic components

19 Which among the types of medical wastes are | a) Unused or expired Tablets
generated in your household? (multiple answers) b) Unused or expired Syrups or
liquid based medicines

c¢) Unused or expired External
applications

d) Catheters

e) Syringes

f) Portable health devices
(thermometer,
sphygmomanometer, etc)

g) Plastic waste (medicine
strips, small plastic bags,
plastic bottles)

h) Soft cardboard boxes

1) Small paper bags

1) Unused injections

20 State how often is the following waste generated in
your household.
a) Kitchen waste, garden waste Daily/ Weekly/ Monthly
b) Paper and newspaper Daily/ Weekly/ Monthly
c) Cardboard, carton, boxes Daily/ Weekly/ Monthly
d) Plastic Daily/ Weekly/ Monthly
e) Tin/cans Daily/ Weekly/ Monthly
f) Glass Daily/ Weekly/ Monthly
g) Bags, Shoes, sandals Daily/ Weekly/ Monthly
h) Bulbs, tubes Daily/ Weekly/ Monthly
1) Expired or unused medicines Daily/ Weekly/ Monthly
J) Electronics and electricals Daily/ Weekly/ Monthly
k) Others Daily/ Weekly/ Monthly
21 Do you segregate NBD wastes into different a) Yes(Ifyes, skip to Qn 23)
categories like Plastic, Tin/cans, Glass, Bags, Shoes, b) No
sandals before disposing of them?
22 | If no, why?
23 | What are the difficulties faced in the segregation of
solid waste?
24 | How do you store the following wastes?

a) Kitchen waste, garden waste
b) Paper and newspaper
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¢) Cardboard, carton, boxes

d) Plastic

e) Tin/cans

f) Glass

g) Bags, Shoes, sandals

h) Bulbs, tubes

1) Expired or unused medicines
j) Electronics and electricals

k) Others

25

What are the difficulties faced in the storage of solid
waste?

PART 3: WASTE COLLECTION & DISPOSAL PRACTICES IN THE HOUSEHOLDS

26 | Is there a door-to-door collection system in your area *eYes
for biodegradable waste at present? eNo
27 | Is there a door-to-door collection system in your area eYes
for non-biodegradable waste at present? e No (skip to Qn 36)
28 | Who are they? e HKS
e Private Organisations
e Unorganised Sector
29 | State how often they collect the following:
e Plastic Daily/ Weekly/ Monthly
e Glass Daily/ Weekly/ Monthly
e Lecather/ Bag Daily/ Weekly/ Monthly
e Rubber Daily/ Weekly/ Monthly
e FE-waste Da@ly/ Weekly/ Monthly
o Expired medicines Daﬂy/ Weekly/ Monthly
o Metals Daily/ Weekly/ Monthly
30 | Are they consistent in the waste collection? eYes
eNo
31 Since when did they start the collection of waste in
your household? (month and year of commencement
of the services)
32 | How much fees do they collect per month the same
(in rupees)?
33 | How satisfied are you with their waste collection? e Very unlikely
e Unlikely
e Neutral
e Likely
e Very Likely
34 | Do you have any inconveniences or difficulties with e Yes
the present collection system? e No
35 | What are the wastes that are not collected by them?
36 | How do you dispose these wastes?
a) Plastic
b) Glass
c) Leather/ Bag
d) Rubber
e) E-waste
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f) Expired medicines
g) Metals

37 How do you dispose the following sanitary wastes?
a) Sanitary napkins
b) Baby/ adult diapers

38 | How do you dispose:
a) Tetrapacks

b) Thermocol

c) Batteries

d) Light bulbs

PART 4: EFFICACY OF IEC

39 Do you know that waste should be segregated before | e Yes
disposal? e No

40 | If yes, how do you know about it? a. Government notices,
posters and advertisements
b. Social media

c. Campaigns by
organisations
d. Others, specify
41 Do you know about the legislations regarding waste | e Yes
management in Thiruvananthapuram Corporation? e No
42 | Are you willing to participate in an in-depth | e Yes
interview regarding NBD-SWM in households? e No

Thank You

* Adapted from Modified Kuppuswamy scale, 2019.
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ACHUTHA MENON CENTRE FOR HEALTH SCIENCE STUDIES

SREE CHITRA THIRUNAL INSTITUTE OF MEDICAL SCIENCES AND

TECHNOLOGY, TRIVANDRUM

A STUDY TO EXPLORE THE HOUSEHOLD NON-BIODEGRADABLE SOLID
WASTE MANAGEMENT PRACTICES IN THIRUVANANTHAPURAM

CORPORATION
KEY INFORMANT INTERVIEW GUIDE

(This is the in-depth interview guide for the key informants in the Thiruvananthapuram
Corporation who are workers in the Haritha Karma Sena, Officers in the Haritha Karma
Sena, Officials in the Health Department in the Thiruvananthapuram Corporation such as
Corporation Health officer, Health Inspectors and Junior Health Inspectors, Drugs
Controller, authorities from the State Pollution Control Board, Officials from Suchithwa
Mission, Clean Kerala Company, representatives from non-governmental organisations
like All Kerala Chemists and Controllers Association official and All Kerala Scrap
Merchants Association.)

PART-A: GENERAL INFORMATION

1

2.
3,
4,

Name of the interviewee:
Post of the interviewee:
Years of experience:
Phone:

PART B: IN-DEPTH INTERVIEW GUIDE
A. Management of Non-biodegradable wastes:

1) What are the processes of NBD-SWM in the Thiruvananthapuram Corporation
at the household level?
o Current waste segregation, collection, storage, transport and disposal
practices in the Thiruvananthapuram Corporation
o The stakeholders involved in the process, other departments involved
o Extent of services
e FEconomic aspect of services such as user fee collection, salary of the
personnel involved, utilization of the money obtained as user fee
2) How effective is the current system of NBD-SWM at the household level in the
Thiruvananthapuram Corporation?
o Understanding the implementation of NBD-SWM practices by the
Government
o Understanding the extent of services and accessibility of services
provided by the public sector
o [dentifying the gaps in the process
3) What are the challenges and barriers faced by
1.Haritha Karma Sena workers in the collection and disposal of wastes?
o Considers various aspects like Infrastructure, Resource allocation,
Funding, Human resources
o [ntradepartmental and interdepartmental coordination
o Compliance, merits, and demerits due to working hours and working
environment
o Confronting social stigma associated with the job role
e [nconveniences faced due to the service users
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o Knowledge, Accessibility and compliance of service users to existing
waste management practices
ii.Supervising Officers associated with the current waste management process?
o Considers various aspects like Infrastructure, Resource allocation,
Funding, Human resources
o [ntradepartmental and interdepartmental coordination
o Compliance, merits, and demerits due to working hours and working
environment
e [nconveniences faced due to the service users
o Knowledge, Accessibility and compliance of service users to existing
waste management practices
4) What are the changes needed in the current waste management practices at the
household level?
e Measures to reduce the production of waste
e Simple practices in day-to-day life that can cause a major impact in
waste management
e How can these changes be implemented effectively?
e How can IEC play a role in this?
5) What policy-level changes are required for proper waste management in the
Thiruvananthapuram corporation?
e  Stakeholders involved, budget
e  Policy formation, policy analysis, policy implementation, policy
evaluation
6) Can you please detail any pilot project or previous projects on NBD-SWM?
o The time of implementation, period of functioning, stakeholders involved,
funding, any non- governmental agency or association involved
e Results of the project
o Success or failure of the project with reasons
o What could have been done to make it successful?
7) Can you detail the use of facilities like mini-collection points, MCFs, and
RRFs?
e What are the functions of the above facilities, and the processes in these
facilities?
o Who are the workers there?
o The necessity and utility of these facilities
8) What are the adverse effects caused due to improper NBD-solid waste
management practices in households?
e Adverse effects on humans, animals, plants
e Environmental pollution
e Monitoring of adverse effects by various Governmental departments and
the measures they take to prevent and tackle these effects
9) What is the fate of NBD-SW after passing from these facilities?
o The final location they get transported to- a landfill or waterbodies
o Whether they get recycled or downcycled or dumped or burnt?
10) What is your opinion about the IEC activities for waste management in the
Thiruvananthapuram Corporation?
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Identify the IEC activities

Understanding the effectiveness of IEC activities

Improvements to be made

11)How useful is the imposition of fines and other legislation in proper waste
management?

Brief on existing legislations
Effectiveness of the existing legislations
Changes needed in the legislations
Their Perspective on the necessity of legislations
B. Management of e-wastes:
12) What are the processes involved in the management of e-waste?
e Current waste segregation, collection, storage, transport and disposal
practices in the Thiruvananthapuram Corporation
e The stakeholders involved in the process, other departments involved

e Extent of services

e Economic aspect of services such as user fee collection, salary of the

personnel involved, utilization of the money obtained as user fee

e [nvolvement of the unorganized sector

13) How effective is the current system of e-waste at the household level in the
Thiruvananthapuram Corporation?

o Understanding the implementation of e-waste practices by the

Government

o Understanding the extent of services and accessibility of services
provided by the public sector

o [dentifying the gaps in the process
14) What are the challenges and barriers faced by
1.Haritha Karma Sena workers in the collection and disposal of wastes?

Considers various aspects like Infrastructure, Resource allocation,
Funding, Human resources

Intradepartmental and interdepartmental coordination

Compliance, merits, and demerits due to working hours and working
environment

Confronting social stigma associated with the job role
Inconveniences faced due to the service users

Knowledge, Accessibility and compliance of service users to existing
waste management practices

ii.Supervising Officers associated with the current waste management process?

Considers various aspects like Infrastructure, Resource allocation,
Funding, Human resources

Intradepartmental and interdepartmental coordination

Compliance, merits, and demerits due to working hours and working
environment

Inconveniences faced due to the service users

Knowledge, Accessibility and compliance of service users to existing
waste management practices
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15) What are the changes needed in the waste management practices at the
household level?
o Measures to reduce the production of waste
e Simple practices in day-to-day life that can cause a major impact in
waste management
e How can these changes be implemented effectively?
e How can IEC play a role in this?
16) What policy-level changes are required for proper waste management in the
Thiruvananthapuram corporation?
o  Stakeholders involved, budget
e Policy formation, policy analysis, policy implementation, policy
evaluation
17) Can you please detail any pilot project or previous projects on e-waste?
o The time of implementation, period of functioning, stakeholders involved,
funding, any non-governmental agency or association involved
e Results of the project
o Success or failure of the project with reasons
o What could have been done to make it successful?
18) Can you detail the use of facilities like mini-collection points, MCFs, and
RRFs?
o  What are the functions of the above facilities, and the processes in these
facilities?
e  Who are the workers there?
o The necessity and utility of these facilities
19) What are the adverse effects caused due to improper e-waste management
practices in households?
o Adverse effects on humans, animals, plants
e Environmental pollution
e Monitoring of adverse effects by various Governmental departments and
the measures they take to prevent and tackle these effects
20) What is the fate of e-waste after passing from these facilities?
o The final location they get transported to- a landfill or waterbodies
o Whether they get recycled or downcycled or dumped or burnt?
21) What 1s your opinion about the IEC activities for waste management in the
Thiruvananthapuram Corporation?
o [dentify the IEC activities
o Understanding the effectiveness of IEC activities
e [mprovements to be made
22)How useful is the imposition of fines and other legislation in proper waste
management?
e Brief on existing legislations
o Effectiveness of the existing legislations
o Changes needed in the legislations
o Their Perspective on the necessity of legislations

C. Management of Pharmaceutical waste:
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23) What are the processes of pharmaceutical waste management in the
Thiruvananthapuram Corporation at the household level?
o Current waste segregation, collection, storage, transport and disposal
practices in the Thiruvananthapuram Corporation
o The stakeholders involved in the process, other departments involved
e FEXxtent of services
e FEconomic aspect of services such as user fee collection, salary of the
personnel involved, utilization of the money obtained as user fee
24) How effective is the current system of pharmaceutical waste at the household
level in the Thiruvananthapuram Corporation?
o Understanding the implementation of pharmaceutical waste practices
by the Government
o Understanding the extent of services and accessibility of services
provided by the public sector
o [dentifying the gaps in the process
25) What are the challenges and barriers faced by
i.Haritha Karma Sena workers in the collection and disposal of wastes?
o Considers various aspects like Infrastructure, Resource allocation,
Funding, Human resources
o [Intradepartmental and interdepartmental coordination
o Compliance, merits, and demerits due to working hours and working
environment
o Confronting social stigma associated with the job role
e [nconveniences faced due to the service users
o Knowledge, Accessibility and compliance of service users to existing
waste management practices
ii.Supervising Officers associated with the current waste management process?
e Considers various aspects like Infrastructure, Resource allocation,
Funding, Human resources
o [ntradepartmental and interdepartmental coordination
o Compliance, merits, and demerits due to working hours and working
environment
e [nconveniences faced due to the service users
o Knowledge, Accessibility and compliance of service users to existing
waste management practices
26) What are the changes needed in the pharmaceutical waste management practices
at the household level?
e Measures to reduce the production of waste
e Simple practices in day-to-day life that can cause a major impact in
waste management
e How can these changes be implemented effectively?
e How can IEC play a role in this?
27)What policy-level changes are required for proper pharmaceutical waste
management in the Thiruvananthapuram corporation?
e Stakeholders involved, budget
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e Policy formation, policy analysis, policy implementation, policy
evaluation
28) Can you please detail any pilot project or previous projects on pharmaceutical
waste?
o The time of implementation, period of functioning, stakeholders involved,
funding
e [nvolvement and contribution of non- governmental agency or association
involved
e Results of the project
o Success or failure of the project with reasons
e What could have been done to make it successful?
29) Can you detail the use of facilities like mini-collection points, MCFs, and
RRFs?
o  What are the functions of the above facilities, and the processes in these
facilities?
o  Who are the workers there?
o The necessity and utility of these facilities
30) What are the adverse effects caused due to improper pharmaceutical waste
management practices in households?
o Adverse effects on humans, animals, plants
e Environmental pollution
e Monitoring of adverse effects by various Governmental departments and
the measures they take to prevent and tackle these effects
31) What is the fate of pharmaceutical waste after passing from these facilities?
o The final location they get transported to- a landfill or waterbodies
o  Whether they get recycled or downcycled or dumped or burnt?
32) What is your opinion about the IEC activities for waste management in the
Thiruvananthapuram Corporation?

o [Identify the IEC activities
o Understanding the effectiveness of IEC activities
e [mprovements to be made

33) How useful is the imposition of fines and other legislation in proper waste
management?

e Brief on existing legislations

o Effectiveness of the existing legislations

o Changes needed in the legislations

o Their Perspective on the necessity of legislations
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ACHUTHA MENON CENTRE FOR HEALTH SCIENCE STUDIES
SREE CHITRA THIRUNAL INSTITUTE OF MEDICAL SCIENCES AND
TECHNOLOGY, TRIVANDRUM
A STUDY TO EXPLORE THE HOUSEHOLD NON-BIODEGRADABLE SOLID
WASTE MANAGEMENT PRACTICES IN THIRUVANANTHAPURAM
CORPORATION
IN-DEPTH INTERVIEW GUIDE
(This is the in-depth interview guide for the members of the household in the
Thiruvananthapuram Corporation.)
PART-A: GENERAL INFORMATION
5. Name of the interviewee:
6. Type of the interviewee:
7. Phone:
8. Address:

PART- B: IN-DEPTH INTERVIEW QUESTION GUIDE
I. Management of Non-biodegradable (NBD) wastes:

1. What are the Non-biodegradable (NBD) wastes generated in your household?
o Types of NBD wastes generated in the household
o FEg: plastic, clothes, metal, glass, bags, chappals, etc
2. What are the categories that you segregate NBD waste into?
e Any classification they follow
e Knowledge about the categories of non-biodegradable waste can be
understood
e Whether they think the segregation and cleaning of non-biodegradable
waste is necessary
3. What are the difficulties faced in the segregation of NBD waste?
e Compliance to the rules like cleaning plastic waste before giving for waste
collectors
e Knowledge about the categories of non-biodegradable waste can be
understood
e Whether they think the segregation and cleaning of non-biodegradable
waste 1s necessary
4. What are the difficulties faced in the present NBD waste collection system?
o Availability and accessibility of an efficient system for e-waste management
o Knowledge about the collection, segregation, storage and disposal
5. What are the changes you look forward to in the collection and disposal of NBD-
SWM?
o From the government and from the people
o Changes in the methods and practices of waste management
6. What are the wastes that are not collected by them?
e List of waste not collected
e Reason given by waste collectors to the households for the same
o The household’s perspective about the same
7. How do you dispose of these wastes that are not collected?
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e Disposal practices of Plastics, Glass, Leather and bag, Rubber, E-waste,
Expired medicines, Metals
e Disposal of sanitary wastes
e Disposal of Tetrapacks, Thermocol, Batteries and Light bulbs
8. What according to you are the ideal practices for non-biodegradable solid waste
management (NBD-SWM) of each category in households?
a) Plastics
b) Glass
c) Leather and bag
d) Rubber
e) Paint, solvents, varnishes
f) Metals
g) Batteries
9. What according to you are the non-ideal practices for NDB-SWM of each category
in households?
a) Plastics
b) Glass
c) Leather and bag
d) Rubber
e) Paint, solvents, varnishes
f) Metals
g) Batteries
10. What are the improvements that can be made at the segregation, collection and
disposal of NBD wastes at the household level?
o Infrastructure

Methods of waste management

Timing of collection
e Fees for collection
II. Management of Medical wastes:

11. How do you dispose the medicines and its packing that are expired or damaged?
o Includes the disposal of medicines from Allopathy, AYUSH systems and
traditional practices
e Disposal of empty tablet strips, empty bottles of syrup and liquid medicines
(plastic and glass), glass phials
12. How do you dispose used syringes, urine bags, catheter tubes and other biomedical
wastes?
o The methods of disposal of sharps/ non sharps, infectious/non-infectious
medical waste
e Difficulties faced during the disposal
13. What are the improvements that can be made in the segregation, collection and
disposal of medical wastes?
e [Infrastructure
e Methods of waste management
o Timing of collection
e Fees for collection
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III. Management of E-wastes:

14. How do you manage the electronics and electrical waste generated in your house?

Waste segregation practices, if any

Waste storage mechanisms

Waste collection practices by any organization, if any

Waste disposal in the absence of any facility to collect the waste
Involvement of unorganized sector

Returning products to the company

15. What are the difficulties faced in the disposal of e-waste in the household?

Availability and accessibility of an efficient system for e-waste management
Knowledge about the collection, segregation, storage and disposal

16. What are the improvements that can be made in the management of e-wastes?

Infrastructure

Methods of waste management
Timing of collection

Fees for collection
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OBSERVATION CHECKLIST FOR MATERIAL RECOVERY FACILITY (MRF)
AND RESOURCE RECOVERY FACILITY (RRF)

1) Name of the facility:

2) Date of observation:

3) Location of the MRF/RRF:

4) Area of the MRF/RRF:

5) Types of wastes processed:

6) Activities in the MRF/RRF:

7) Quantity of waste processed per day:

Response

Activities (Check Yes | Remarks
or No)

Waste segregation and collection Yes | No

Is the collected waste properly segregated? Yes | No

Are color-coded waste containers used in all facility
Yes | No

areas?
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Table A.1: List of participants of In-depth Interviewees

Sector Interviewee Number of interviewees

Public sector | Senior officials from the Corporation of 7
Thiruvananthapuram, Suchitwa Mission
(the institution under the Kerala Local
Self Government Department), Kerala
Solid Waste Management Project
(KSWMP), Clean Kerala Company, and
the Kerala State Pollution Board, formal
waste collectors working under the
Corporation of Thiruvananthapuram

(Harita Karma Sena /HKS workers)

Private sector | Officials from Sustera Foundation and 2

Green Worms (a private company and

NGO respectively)
Unorganized | Member of the Kerala Scrap Merchants 1
sector Association
Households Representatives of the households who 3

did not subscribe to the formal
collection facility, who subscribed to
formal collection facility, who used the

collection facilities by all three sectors
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Figure 13: Systematic flow of waste from households for disposal
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Figure 14: The vehicle used for transportation of waste

This is the three-wheeler used for the transportation of waste by the Haritha Karma
Sena workers. But it is neither suitable for carrying the large amount of waste nor
can accommodate two people.

Figure 15: An open dumping area with mixed waste including diaper waste
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Figure 16(a), (b): User fee card given to the households by Haritha Karma

Sena

(b)
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Figure 17(a) Figure 17(b)

Shredding machine is used to shred the plastics so that they can be recycled. This was

observed in the RRF and one of the MCFs with the largest area. The one in the RRF was
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functional but that in the MCF was not. Bailing machine is used to bail plastics into blocks

so that it occupies less space during transportation.

Figure 18: Bailed blocks of plastic
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