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Introduction:

Air pollution has emerged as one of the most critical environmental and public health challenges
globally, with India being among one of the most affected countries. Many factors contribute to
the problem but a significant contributor is open waste burning, which releases harmful pollutants
such as particulate matter (PM2.5 and PM10), carbon monoxide, and toxic compounds into the
atmosphere (World Resources Institute India, 2023). These emissions pose severe health risks,
including respiratory and cardiovascular diseases, and disproportionately affect vulnerable
populations such as children and the elderly (Annals of Global Health, 2023).

Despite regulatory frameworks such as the Solid Waste Management Rules (2016), the practice
remains widespread across urban and rural India due to inadequate waste management
infrastructure and weak enforcement mechanisms (Centre for Science and Environment,
2023).Estimates suggest that a considerable proportion of municipal solid waste is openly burned,
contributing significantly to air pollution and the carbon crisis (Centre for Science and
Environment, 2023; World Resources Institute India, 2023).

Addressing this challenge requires a multi-dimensional approach involving improved waste
management systems, stricter enforcement, and active citizen participation. Policy initiatives such
as increasing penalties for open waste burning in cities like Mumbai indicate growing institutional
efforts to curb the practice (The Times of India, 2024). Furthermore, strategies promoting open
burning-free cities and community engagement highlight the importance of collective action in
achieving sustainable outcomes (Climate and Clean Air Coalition, 2022). Therefore,
understanding citizens’ willingness to participate in community initiatives is essential for effectively
reducing open waste burning and improving air quality at the local level.

Review of literature:
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Bimastyaji Surya Ramadan _ *?, Raden Tina Rosmalina®, Syafrudin?, Munawir, Hafizhul
Khair®, Indriyani Rachman'®, Toru Matsumoto! (2023) Potential Risks of Open Waste
Burning at the Household Level: A Case Study of Semarang, the Paper highlights that
Open waste burning (OWB) has emerged as a significant environmental and public health
concern in developing countries. A study conducted in Semarang, Indonesia revealed that
OWB remains one of the most prevalent waste disposal methods, particularly in areas
with inadequate waste collection services. The study estimated annual emissions of
approximately 53,809.66 tons of CO, -equivalent, with plastic waste contributing
significantly to black carbon emissions. While carcinogenic risks were found to be within
acceptable limits, non-carcinogenic risks exceeded safety thresholds, indicating potential
long-term health hazards. The findings underscore the need for improved waste
management systems and targeted policy interventions to mitigate the adverse impacts
of OWB.

Ramaswami, A., Baidwan, N. K., & Nagpure, A. S. (2016) Municipal Solid Waste (MSW)
management remains a critical environmental challenge in developing countries, with
open burning identified as a significant contributor to air pollution and public health risks.
Existing literature largely focuses on macro-level assessments of emissions, with limited
attention to intra-urban variations. Prior studies attribute MSW burning primarily to
inadequate infrastructure; however, evidence indicates its persistence even in well-
serviced areas, suggesting the role of socio-behavioral factors. Research further reveals
that despite awareness of health risks, immediate concerns such as waste accumulation
influence burning practices. Additionally, weak enforcement of formal regulations and low
awareness of legal restrictions limit their effectiveness. Informal institutional mechanisms,
including community norms and neighborhood associations, have been identified as
significant determinants in reducing MSW burning.

Ramadan, B.S.,Rachman(2022) highlights that open burning is a prevalent waste
management practice, particularly in developing countries. They identify it as a major
contributor to global air pollution, noting that it is often "under-recorded" or excluded from
official waste management statistics. The literature establishes that because this practice
occurs at the household level (domestic), it is difficult for municipal authorities to monitor
or regulate. The review discusses the use of satellite data (like MODIS) to detect "fire
points." However, it notes a limitation in the literature: satellites often struggle to detect
small-scale domestic fires compared to large forest fires or agricultural burning The review
synthesizes various studies to identify why people burn waste:

Ajzen, 1. (1991) The present study is grounded in an integrated theoretical framework
combining the Theory of Planned Behavior (TPB), Collective Action Theory, and the
Social-Ecological-Infrastructural Systems Framework (SEIS). The Theory of Planned
Behavior posits that individuals’ willingness to engage in protest actions is shaped by
attitudes toward environmental issues, subjective norms, and perceived behavioral
control. In the context of open waste burning, awareness of health and environmental risks
may influence attitudes, while social norms within communities determine the acceptability
of civic action. Collective Action Theory further explains that participation in protests
depends on perceived collective efficacy, shared interests, and expected outcomes,
highlighting the importance of organized citizen groups and community mobilization. The
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SEIS framework complements these perspectives by emphasizing the interaction
between social behavior, institutional mechanisms, and infrastructural conditions in
shaping environmental practices. Together, these theories suggest that willingness to
participate in protests against open waste burning is not solely an outcome of individual
awareness, but is also influenced by social organization, institutional trust, and the
enabling environment for civic engagement.

Sennes et al. (2012) highlight that while citizens possess moderate environmental
awareness, it often fails to translate into responsible action. This gap is evident in India,
where open waste burning persists despite awareness of its harmful effects. Individuals
tend to underestimate their personal contribution, leading to diffusion of responsibility and
limited citizen participation. The study’s classification of citizens into aware, optimistic, and
suspicious groups helps explain varying levels of engagement in addressing such
practices. It further shows that responsibility is often shifted to authorities, reducing
individual accountability. Therefore, promoting ecological citizenship and community
participation is essential to curb open waste burning at the local level.

The Open Burning of Plastic Wastes Is an Urgent Global Health Issue” by Pathak et al.
(2024),Gauri Sanjeev Pathak, Mark Nichter, Anita Hardon, and Eileen Moyer.The paper
serves as a "viewpoint" or scoping review that calls for the global health community to
prioritize atmospheric pollution from plastic burning. It concludes that without addressing
the lack of waste infrastructure and the inherent toxicity of plastic composition, the global
health burden of plastic will continue to escalate, particularly among the world's most
vulnerable populations.

Mukheriji, S. B., Sekiyama, M., Mino, T., & Chaturvedi, B. (2016).“Resident Knowledge
and Willingness to Engage in Waste Management in Delhi, India”, Focused on Assessing
citizens’ knowledge and willingness to participate in solid waste management.Despite
poor compliance with waste rules, citizens show willingness to engage in waste
management practices. Participation is influenced by awareness, socio-economic status,
and institutional support. Gaps exist between willingness and actual behavior.

Zhang, Y., Wang, H., & Liu, J. (2023) Study of Willingness to Participate in Environmental
Governance” it was found that participation increases with environmental knowledge,
Social networks and community interaction.Older age groups show lower willingness.
Sowmya, K., & Basavaraju, C. (2022). Right to environment as a separate fundamental
right: An analysis. This research paper explores the evolving legal necessity of recognizing
a clean environment not merely as a derivative of other rights, but as a standalone
fundamental right.

Objectives of the study:

1.
2.
3.

To know about adverse effects of burning waste in open especially near residential areas
To know about citizens’ rights to combat open waste burning for reducing air pollution.
To study the factors encouraging citizens to use their rights and powers to combat open
waste burning.

To know the willingness of people to participate in a community initiative to reduce open
waste burning.



Hypotheses:
Hal: There is a relationship between Gender and awareness of specific laws or penalties related
to open waste burning.

Ha2: There is a relationship between Educational Qualification and opinion of respondents on
effectiveness of the government in controlling open waste burning.

Ha3: Awareness about penalties imposed by the National Green Tribunal is significantly related
to reporting of open waste burning incidents to authorities.

Research Methodology:
Method of Sampling: Convenient sampling
Type of Research: Descriptive

Primary Data was collected by circulating a questionnaire through Google on Whatsapp. The data
was analyzed with the help of diagrams and the Spearman Rho correlation coefficient test.

Both sources of data collection were used:

Primary data: It was collected by asking questions with the help of a questionnaire.
Sample size: 38 respondents between 18 to 50 age group.

Sample Area: Kalyan Dombivli Twin Cities.

Secondary data: The secondary data has been collected from Online Books and Journals and

relevant websites.
Limitations of the study:

e Responses to the questions of the gquestionnaire are as per respondents understanding
which may differ.
e All responses from respondents are assumed to be true.

e A non-probability method of sampling has been used.



Data analysis:
Fig 1 Genderwise distribution of respondents
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Fig 2 Education qualification of respondents
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Testing of hypothesis/ hypotheses:
Hal: There is a relationship between Gender and awareness of specific laws or penalties related
to open waste burning.

The correlation is NOT statistically
significant (p = 0.140).

At the 0.1 significance level, we fail to reject the null hypothesis. We cannot
conclude that a real relationship exists between the variables.

The correlation coefficient (p = -0.244) indicates a
weak negative relationship.

A non-significant result doesn't prove there's no effect — it may indicate
insufficient sample size or a small effect.

Ha2: There is a relationship between Educational Qualification and opinion of respondents on
effectiveness of the government in controlling open waste burning.



There IS a statistically significant positive
correlation (p = 0.0096).

At the 0.05 significance level, we reject the null hypothesis of no correlation. The relationship
between the two variables is unlikely to be due to chance alone.

The correlation coefficient (p = 0.415)
indicates a moderate positive relationship.

Correlation does not imply causation. A significant relationship doesn't tell
us which variable (if either) causes changes in the other.

Ha3: Awareness about penalties imposed by the National Green Tribunal is significantly related
to reporting of open waste burning incidents to authorities.

The correlation is NOT
statistically significant (p =
0.277).

At the 0.05 significance level, we fail to reject the null hypothesis. We
cannot conclude that a real relationship exists between the variables.

The correlation coefficient (p =
0.181) indicates a weak positive
relationship.

A non-significant result doesn't prove there's no effect — it
may indicate insufficient sample size or a small effect.

Findings:

e [t has been found in the investigation that 45 % of respondents have witnessed open waste
burning in their locality.
76 % of respondents perceive the impact of open waste burning is extremely harmful.
79% of the respondents said that they have experienced health issues due to burning of
waste in the open.
55% of respondents are aware that burning of waste in the open is illegal in India.
37% of respondents are aware of laws and penalties.
84% of respondents are willing to report incidents of open waste burning.



e Lack of knowledge on where to report, belief that authorities won't take action and fear of
retaliation from offenders are the factors responsible for preventing citizens from reporting
about the incidents.

e FEasy reporting mechanisms, awareness campaigns, stronger law enforcement and
community participation and support encourages citizens to use legal measures against
open waste burning.

e Respondents believe our government is effective to certain extent in controlling open
waste burning especially in urban areas.

Most of the respondents said hefty fines should be levied on the offenders.
87% of respondents are willing to participate in community initiatives to reduce open waste
burning.

Suggestions:
e Al tools can be used to implement government initiatives and practice to combat the
problem.
Schools and Colleges can introduce credit courses to overcome the problem.
More strict rules and regulations and amendments in existing laws are needed .
Citizens’ credit bank programmes can be implemented.
Co-operative societies should be involved.
Hefty fines should be imposed on the offenders.
Regular patrolling by the government officials can act as a deterrent.

Conclusion:

References:

1. http://wri-india.org/perspectives/combating-open-waste-burning-reduce-air-

pollution

Combating Open Waste Burning to Reduce Air Pollution
July 2, 2024 By Sree Kumar Kumaraswamy, Bhavay Sharma and Madhav Pai
2.Ramadan, B.S., Rosmalina, R.T., Syafrudin, Munawir, Khair, H., Rachman, I.,
Matsumoto, T. (2023). Potential Risks of Open Waste Burning at the Household Level: A
Case Study of Semarang, Indonesia. Aerosol Air Qual. Res. 23, 220412.
https://doi.org/10.4209/aaqr.220412

3. https://doi.org/10.35940/ijrte.B7655.0512223

Ramaswami, A., Baidwan, N. K., & Nagpure, A. S. (2016). Exploring social and
infrastructural factors affecting open burning of municipal solid waste (MSW) in Indian
cities: A comparative case study of three neighborhoods of Delhi. Waste Management &
Research, 34(11), 1164-1172.



http://wri-india.org/perspectives/combating-open-waste-burning-reduce-air-pollution
http://wri-india.org/perspectives/combating-open-waste-burning-reduce-air-pollution
https://doi.org/10.4209/aaqr.220412
https://doi.org/10.35940/ijrte.B7655.0512223

4. Ramadan, B. S., Rachman, [, et al. (2022). “A comprehensive review of
domestic- open waste burning: recent trends, methodology comparison, and factors
assessment.” Journal of Material Cycles and Waste Management, 24(5), pp. 1633—-1647

5. Pathak et al. (2024),Gauri Sanjeev Pathak, Mark Nichter, Anita Hardon, and Eileen
MoyerJournal: Annals of Global Health, 2024; 90(1): 3, 1-5. DOI: 10.5334/aogh.4232published
in Annals of Global Health.

6. Ajzen, |. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T1]

7. Olson, M. (1965). The logic of collective action: Public goods and the theory of groups.
Harvard University Press.

8. Ramaswami, A., Weible, C., Main, D., Heikkila, T., Siddiki, S., Duvall, A., & Bernard, M.
(2012). A social-ecological-infrastructural systems framework for interdisciplinary study of
sustainable city systems. Journal of Industrial Ecology, 16(6), 801-813.
https://doi.org/10.1111/j.1530-9290.2012.00582.x]

6. Ajay, S.V., Kirankumar, P.S., Varghese, A. et al. Assessment of Dioxin-Like POP’s Emissions
and Human Exposure Risk from Open Burning of Municipal Solid Wastes in Streets and
Dumpyard Fire Breakouts. Expo Health 14, 763—778 (2022). https://doi.org/10.1007/s12403-
021-00450-4

7. Sennes, V., Gombert-Courvoisier, S., Ribeyre, F., & Felonneau, M.-L. (2012). Citizens’
environmental awareness and responsibility at local level. International Journal of Urban
Sustainable Development, 4(2), 186—197. https://doi.org/10.1080/19463138.2012.694819

8. Mukheriji, S. B., Sekiyama, M., Mino, T., & Chaturvedi, B. (2016). Resident knowledge and
willingness to engage in waste management in Delhi, India. Sustainability, 8(10), 1065.
https://doi.org/10.3390/su8101065

9. Zhang, Y., Wang, H., & Liu, J. (2023). Public willingness to participate in environmental
governance: The role of environmental knowledge and social interaction. Sustainability, 15(14),
10850. https://doi.org/10.3390/su151410850

11. Climate and Clean Air Coalition. (2022). Towards creating open burning-free (OBF) cities in
India. https://www.ccacoalition.org/resources/towards-creating-open-burning-free-obf-cities-
india]

12. The Times of India. (2024, April). From Apr, open waste burning penalty to rise 10-fold to
1000. https://timesofindia.indiatimes.com/city/mumbai/from-apr-open-waste-burning-penalty-to-
rise-10-fold-to-1000/articleshow/119669921.cms[]

13. Annals of Global Health. (2023). Health impacts of open waste burning.
https://annalsofglobalhealth.org/articles/10.5334/aogh.4232



https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1111/j.1530-9290.2012.00582.x
https://doi.org/10.1007/s12403-021-00450-4
https://doi.org/10.1007/s12403-021-00450-4
https://doi.org/10.1080/19463138.2012.694819%E2%81%A0
https://doi.org/10.3390/su8101065
https://doi.org/10.3390/su151410850
https://www.ccacoalition.org/resources/towards-creating-open-burning-free-obf-cities-india%E2%81%A0
https://www.ccacoalition.org/resources/towards-creating-open-burning-free-obf-cities-india%E2%81%A0
https://timesofindia.indiatimes.com/city/mumbai/from-apr-open-waste-burning-penalty-to-rise-10-fold-to-1000/articleshow/119669921.cms%E2%81%A0
https://timesofindia.indiatimes.com/city/mumbai/from-apr-open-waste-burning-penalty-to-rise-10-fold-to-1000/articleshow/119669921.cms%E2%81%A0
https://annalsofglobalhealth.org/articles/10.5334/aogh.4232%E2%81%A0

14.Sowmya, K., & Basavaraju, C. (2022). Right to environment as a separate fundamental right:
An analysis. International Journal of Creative Research Thoughts (IJCRT), 10(7), d215-d220.
https://ijcrt.org/papers/IJICRT2207423.pdf[]



	5. Pathak et al. (2024),Gauri Sanjeev Pathak, Mark Nichter, Anita Hardon, and Eileen MoyerJournal: Annals of Global Health, 2024; 90(1): 3, 1–5. DOI: 10.5334/aogh.4232published in Annals of Global Health.

