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Economic Impact of Pollution: Assess the economic costs
of pollution in the Yamuna River, including healthcare
expenses, lost productivity, and decreased property values
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I. INTRODUCTION

Yamuna River, an important source of water supply in
India, is seriously polluted; thus, it affects the health
of the population, yields, and property appraisal. This
paper aims at assessing the ratio of this pollution in
terms of health costs, productivity losses, and
depreciation on properties. Through these aspects, the
research intends to draw attention to the economic cost
and advocate for policies on containing pollution and
rehabilitating the rivers (Muthaiyah, 2020).
1.1  Background
Currently the Yamuna River which is one of the major
rivers in India is experiencing severe pollution
complications. It arises from Yamunotri Glacier in the
northern Indian Himalayas; numerous states are
situated on it, including Delhi, which discharges
substantial amounts of industrial effluents, untreated
sewage, and agricultural drainages into it. The
pollution in the Yamuna River has reached drastic
levels affecting not only the natural conditions but also
the people and their health, work and quality of life
who lives along the river (Kumari, 2022). The
objective of this research is to offer an evaluation of
all the indirect and tangible costs regarding the
pollution of the Yamuna River with health costs,
productivity, and property value losses.

1.2 Research Objectives

The primary objective of this research is to evaluate

the economic impact of pollution in the Yamuna

River. This involves:

e Estimating the healthcare expenses incurred due
to waterborne diseases and other health issues
related to river pollution.

e Assessing the economic losses due to decreased
productivity resulting from illness and poor
health.
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e Analyzing the decline in property values in areas
affected by the polluted river.

1.3 Research Questions

To achieve the research objectives, the following

questions will be addressed:

e What are the healthcare costs associated with
diseases caused by the pollution of the Yamuna
River?

e How does pollution in the Yamuna River impact
productivity in affected communities?

e What is the extent of the decrease in property
values in regions adjacent to the Yamuna River?

e How do these economic impacts collectively
contribute to the overall economic burden of
pollution in the Yamuna River?

1.4 Significance of the Study

Therefore, this study shall be of great concern to the

policymakers, environmentalists, and the people

affected by the problem. Thus, offering specific
numbers, the research contributes to policy changes
and initiatives in the area of river cleanup and
pollution control in the Yamuna River. When the
economic consequences are explained and brought to
light, people will be more inclined to invest in
sustainable activities as well as pollution prevention

(Singh, et al., 2022). Also, this work enriches the

literature on environmental economics, discussing the

connection between the state of the environment and
economic well-being.

1.5  Scope and Limitations

The objective of this research is limited to the

economic impact of pollution in the Yamuna River in

terms of health costs, reduced productivity, and
deprecation of property. The data sources for the study
will include records of health among the people within
the affected areas, reports on productivity from the
firms situated in the affected areas, and real estate
assessment within the affected regions. However,
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several limitations exist. Firstly, the study used
secondary data to conduct the analysis; therefore, there
is a possibility of data inaccuracies that can influence
the economic estimates (Rais & Salam, 2022).
Secondly, the analysis will only cover the direct
consequences of the event on business, excluding
other costs like the deterioration of the environment in
the long run and the consequences of the deterioration
of the economy. Finally, in as much as the research
seeks to offer an all-round evaluation of the effects of
river pollution, it seems to miss on the socio-cultural
effects which are equally of important.

It is, therefore, the study’s intention to overcome these
limitations by using the most rigorous data analysis
techniques and making the methodology clearly
comprehensible to the reader so as to offer the most
accurate evaluation of the economic costs of pollution
in the Yamuna River (Usha & Singh, 2024). This
research aims to serve as a benchmark for further
works in the progress of Yamuna’s restoration as well
as the elimination of the negative economic effects of
its pollution.

Il. LITERATURE REVIEW

Sharma et al. (2020) conducted a study to analyze the
relationship of water pollution with water borne
diseases in Yamuna River basin. This paper
establishes that polluted water increases the incidence
of gastrointestinal diseases, skin ailments, and
respiratory diseases. The researchers concluded that
those living in the areas that source water from the
Yamuna River, for such uses as drinking, washing, and
cooking, are at a higher risk. Pathogens, heavy metals,
and toxic chemicals that are found in large quantities
in the river water cause the prevalence of these
diseases. Hence, treatment and medical bills for such
diseases in affected populations place a significant
financial burden on the affected populations. Other
costs include treatment and other medical costs, loss
of earnings through sickness and permanent disability.
All these costs increase the burden on families and
local healthcare systems indicating the importance of
effective pollution control measures and public health
interventions (Sharma, et al., 2020).

Sharma et al. (2021) take the analysis further and
document the effects of heavy metals and toxins on
human health, including kidney disease and
neurological disorders of individuals who are directly
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exposed to the Yamuna River. According to the study,
it is ascertained that river pollution health costs
contribute to about 35-40% of the overall health costs
with chronic health diseases. When it comes to toxic
substances such as lead, mercury, arsenic, and other
toxic particles, long-term health effects result in
chronic diseases that need constant treatment. These
findings highlight the importance of the overall health
approaches to reduce the health consequences in long
run. This work also establishes the long-term impacts
of chronic exposure to pollution on the generations
born in these areas which have growth retardation and
other health issues adding to the losses of families and
society as a whole. This therefore calls for policy
measures that can check pollution and enhance the
quality of water in the river (Sharma, et al., 2024).
Another type of assessment by Susairaj & Premkumar
(2021) provides a figure of the total cost of health care
that originates from Yamuna River pollution.
Estimating the annual healthcare cost, the study has
used the willingness-to-pay method and has come up
with INR 1,500 crore to be the approximate amount.
This valuation offers a specific financial point of view
to the loss that people’s health is experiencing due to
pollution of the river and hence the need to control
pollution. The study also presents the cost-benefit
analysis of the possible ways of pollution control to
show that the benefits of clean water outweigh the
costs of introducing pollution control technologies.
This economic perspective is very important for the
policy makers and other stakeholders as this narrates a
very convincing financial story in favor of protection
of environment and acquisition of health (Susairaj &
Premkumar, 2021).

Chandra and Ghosh (2020) make an attempt in
investigating the effects of water pollution on labour
productivity in the sectors related to Yamuna River
particularly agriculture and fishery. The research
conclusions show that the cases of illnesses and
mobility limitations resulting from polluted water
consequences affect productivity considerably. The
study seeks to establish that labor productivity in the
regions that are most affected is likely to have reduced
by 20%. Employees often come to work with diseases
that make them produce little output, thus increasing
instances of absenteeism. This cut in labor output
affects the local economy because productivity in
primary sectors such as agriculture and fishery also
affects secondary sectors and services. In the given
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paper, the focus is made on increasing the water
quality as a key factor that would positively affect
labour productivity and, consequently, the economic
conditions of the regions under consideration (Panwar
& Upadhyay, 2022).

Sharma, et al., (2024) study focuses on analyzing the
impact of water pollution on agriculture specifically
from the Yamuna River. It also shows that the crops
irrigated with contaminated water are less productive
and of poor quality hence the farmers incur losses.
Losses faced by the agriculture industry annually
because of river pollution are around INR 2000 crore.
Soiled water results in the deterioration of the soil and
compounds in foods produced from such soils, which
are unfit for human consumption and are worthless in
the market. It affects the standard of living of the
farmers as well as the food security of the entire region
since the farmers rely on the production of crops for
their living. The study recommends that to avoid the
negative impacts of water pollution on agriculture,
improved water management should be conducted and
proper farming practices should be cultivated
(Sharma, et al., 2024).

Hazarika, Bora, Khan, & Kalita, (2019) are interested
in the industrial aspect of water pollution, where they
discuss how it affects production and a company’s
budget. Companies that draw water from rivers see
increased costs in water treatment as well as water
acquisition from other sources. The study prescribes
annual productivity loss equivalent to INR 1,000 crore
in the industrial sector in the wake of Yamuna River
pollution. Also, it reveals that polluted water affects
the machines and productivity hence the common
necessity for maintenance and time off. Since the
above disruptions are accumulative in nature, they not
only lower industrial production but also impact the
competitiveness of the industries at a national and
global level. This work therefore effectively portrays
the wide range of effects that derive from water
pollution making it important for there to be strict
measures put in place to control pollution with the aim
of protecting productivity in industries (Hazarika,
Bora, Khan, & Kalita, 2019).

Majumdar and Avishek (2024) conducted a study to
quantify the effects of water pollution in the Yamuna
River on property prices. Buildings and structures that
are close to regions affected by polluted rivers are
severely devalued by health hazards and unpleasant
views. The study postulates that the decline in property
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value could be between 15 — 20 percent, thus an
economic loss of 3000 crore INR yearly. In addition,
the study shows that the perception that people have
when they are close to these areas is that they are
unhealthy, and this deters them from purchasing the
properties hence worsening the effects of a decrease in
property prices. This depreciation is not only
experienced by homeowners but also by business
people and the government in the form of property
taxes which in one way or the other has a negative
effect on the development of a particular community
or investment (Majumdar & Avishek, 2024).

A study was conducted by Joshi, Chauhan, Dua,
Malik, and Liou (2022) which involved a comparative
analysis of the property prices in regions that have
different levels of river pollution. The work reveals
that improving the quality of river stretches leads to
the increase of the property values and better
economic development. This comparative perspective
thus underlines one key economic advantage in the
prosecution of river cleaning efforts. Further, the study
also reveals that better water quality can help in
bringing in richer people and companies due to which
the investments in the local area can be increased
along with the betterment of community facilities. In
light of this research, it is suggested that local
authorities should pay more attention to the restoration
of rivers because the health of the natural environment
is directly tied to the economic success of cities (Joshi,
Chauhan, Dua, Malik, & Liou, 2022).

There is a socio-economic analysis of the effects of the
four rivers' pollution on property values by
Maheshwari, Warsi, and Kamal (2020). For the local
economy, it cuts down on tax revenues since value of
properties decreases and it also discourages investors.
The study addresses the necessity of the Integrated
Pollution Management approach as a tool to improve
the stability of the regional economy. It also notes the
fact that depreciation and diminution in property
values also contribute to the widening gap of social
injustices since low-income groups are most
vulnerable to environmental degradation. The socio-
economic inequities discussed above show that IPM
strategies can lead to fairer development and better
living conditions for people living in contaminated
areas (Maheshwari, Warsi, & Kamal, 2020).

In related research done by Mehta and Srivastava in
2022, the authors undertook a cost-benefit analysis of
the cleanup of rivers. This entails; healthcare cost
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saving, increased productivity, and property values.
The paper established that the benefits of cleaning the
Yamuna River outweigh the costs with a benefit-cost
ratio of 3:1. Furthermore, the work looks at the
positive economic returns associated with clean water
which include; tourism, better health, and investment.
This approach shows that there is an economic and
social capital to be made out of environmental
rehabilitation, and so there should be proactive
pollution control and river regulation policies
(Chauhan, et al., 2023).

I1l. RESEARCH METHODOLOGY

1.6  Research Design

Therefore, this study uses qualitative research design
for which the goal is to understand the detailed nature
of the economic costs of the pollution of the Yamuna
River with reference to health costs, loss of
productivity, and the impact on property prices. This
approach is chosen to examine the multiple, and often
indirect, effects of pollution of rivers on persons or
groups. To this end, it will use a qualitative approach
to research as it aims at understanding the participants’
perceptions that the quantitative method may fail to
capture. The main source of data is face-to-face
interviews with the participants who are the end-users
and possess practical knowledge regarding the
research goals (Kumari, 2022). This design helps in
understanding all the economic consequences of
pollution using detailed, descriptive data.

1.7  Data Collection Methods

Data for this study are collected through semi-
structured interviews with five participants. Such
participants are a healthcare worker from a local
hospital, a government officer involved in the
management of environments, a farmer using water
from the river to irrigate crops, an industrialist who
uses water from the river for manufacturing, and a real
estate businessman who has properties in the affected
areas. These people are selected to offer different
opinions regarding the effect of pollution on the
Yamuna River on as many business segments as
possible. The interviews which ranged between 45 to
60 minutes involve asking participants questions that
are open-ended in nature (Muthaiyah, 2020).
Telephone or face-to-face interviews are taken with
the subjects’ permission and are recorded for later
transcription and analysis of the data gathered.
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1.8  Data Analysis Techniques

The type of analysis that is performed on the data
gathered includes thematic analysis, which is an ideal
technique of identifying, analyzing, and reporting
patterns within qualitative data. The process starts
with the actual conversion of the taped interviews for
the purpose of being able to capture the specific
responses of the participants. Then, the researcher
engages in data analysis by going through the
transcripts more than once. Initial codes are then
developed which refer to the salient features relative
to the economic consequences of pollution. These
codes are grouped into potential themes which have to
be then scrutinized and approved to match the data
collected (Hazarika, Bora, Khan, & Kalita, 2019). The
last step is to give names to the themes and to tell a
story that encompasses them while answering the
research objectives. This method enables the
identification of the systematic and precise evaluation
of pollution and its economic impacts on the Yamuna
River.

1.9  Ethical Considerations

This paper discusses ethical concerns when
conducting qualitative research to ensure that
participants’ rights and the study’s validity are
preserved. The study maintains high ethical standards
of research, such as the rights to being informed and
making a choice, anonymity, and privacy, and finally,
the aspect of volunteering. The participant details are
explained on the study’s aim, method, and possible
risks before agreement in writing is sought before
conducting the interviews. Privacy is respected,;
participants’ information and answers are not
disclosed; all data referring to participants is
depersonalized in the final report. Informed consent is
sought from the target respondents, which makes the
study voluntary, and the respondents are free to pull
out from the study at any given time. In addition, all
tapes with audio recordings and transcriptions, as well
as any other related records, are preserved and
available only to the researchers (Sharma, et al., 2024).
The ethical measures make it possible to run the
research with the utmost respect for participants’
rights and welfare, keeping the research process as
ethical as possible.
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IV. RESULTS

1.10  Thematic Analysis

Theme 1: Healthcare Expenses

Participant One said that diseases resulting from water
pollution in the Yamuna River cost more money,
especially in the healthcare sector. This has also led to
increased rates of treatment as well as hospital charges
to society. Thus, Participant Two an official from the
Ministry of Health, agreed with other participants that
fees for public health, and populace health budgets
were experiencing pressure because of a growing
incidence of diseases. Participant Three, which was a
farmer, claimed large amount of money spent in
hospitals for treatment of family illnesses resulting
from contaminated water. Participant Four being an
industrialist, noticed that he underwent increased costs
incurred on aspects such as employees’ healthcare and
their medical leave. Participant five the real estate
agent discussed the issue of escalated costs in medical
as a factor likely to affect the buyers.

Theme 2: Lost Productivity

Participant One pointed out in his response that
diseases originating from polluted rivers compound
working  losses through  hospital employee
absenteeism. Participant Two mentioned that, there
are issues of lateness in the heath-related absenteeism
of the local government projects. According to
Participant Three, due to poor food production,
agricultural yield is low, and also employee
inefficiency costs businesses profits. Participant Four
describing the impact of the sickness cycle on factory
production said that factory production had gone down
because people were getting sick frequently and taking
off from work. Participant Five attributed a decline in
the portfolio to decreased activity in the property
market as the potential customers were not so active.
Theme 3: reduction in property value

Participant One was rather vague on property values
and their fluctuations but understood the second-
degree impact on real estate. Participant Two also
noted that the evaluation of properties in the river stead
esteem had declined sharply due to health hazards and
polluted environment. Participant Three said that the
value of farmlands has been reduced because of
illnesses and reduced efficiency associated with
pollution. Participant Four observed that industrial
properties have lower values, and less investment
interest is observed. Participant Five went on to say,
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that values in residential properties have nosedived
particularly to the level of discouraging buyers.
Theme 4: Economic Impacts

Participant One emphasized also the following general
economic consequences: increased insurance tariffs
and governmental expenditures on health care. Thus,
Participant Two pointed out the general economic
slowdown as a result of decreased productivity, costs
of treating illness, and depreciated property prices.
Farmer incomes were seen to drop by Participant
Three also saw a decline in investment in farming.
Participant Four pointed to higher levels of operation
costs for industries that range from water treatment to
expenditure on health facilities. Participant Five stated
that due to decreased property taxes, there is an impact
on local services, facilities, and the improvement
thereof.

Theme 5: Measures and Effectiveness

Participant One talked of hospital awareness programs
and advocacy for clean-up but viewed these efforts as
being wanting. Participant two elaborated on
government efforts as consisting in stricter measures
and more funding but there was the issue of
enforcement. What Participant Three pointed out was
that farmers are using alternative sources of water but
described it as a plausibility. Participant Four said that
industries have embraced clean techniques but called
for a stronger stand in this regard. Participant Five
reported that people sought to advance property sales
outside the river but stated that massive cleaning
processes were prerequisites.

V. CONCLUSION

This work therefore shows the dire economic cost
arising from illnesses, time wastage and loss of
property as attributable to the pollution of the Yamuna
River. It was also revealed that pollution entails high
costs towards health, mentioning that there are
expensive treatments for water-borne diseases.
Concerning sickness and absence from work,
productivity declines related to health problems
observed in industries, agriculture, and real estate.
Another major shrinkage has also occurred in property
values due to the outward trends showing the
economic slowdown and the lacklustre demands.
Although certain local actions have been undertaken,
they are believed to be inadequate when it comes to
the problem’s overall scale. This has also underlined
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the need for enhanced understanding of the methods of
controlling pollution and efficient approaches to
cleaning up the environment. Thus, by revealing these

economic effects,

decision-makers and all the

interested parties will be able to comprehend the exact
cost of pollution and fight for more effective solutions
to lessen the negative effects of this natural threat on
the Yamuna River and the communities residing in its
close vicinity.
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APPENDIX

Interview Questions

1.

How has pollution in the Yamuna River impacted
healthcare expenses in your community,
including costs related to treatment and
hospitalization?

Can you describe specific ways in which health
problems caused by Yamuna River pollution have
led to reduced productivity or lost workdays in
your industry or community?

How has the pollution in the Yamuna River
affected property values in your area? Have you
noticed any significant changes in real estate
demand or prices?

What other economic impacts have you observed
in your community or industry as a result of
Yamuna River pollution?

What measures, if any, have been taken by local
authorities or community groups to address the
pollution in the Yamuna River, and how effective
do you think these measures have been in
mitigating the economic impact?

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2905



