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ABsTRACT: Industrial pollution in rivers remains a big environmental problem in many Asian countries. Industries
have grown fast often outpacing the creation of good rules to control them. This study looks at how
environmental laws, ways to enforce them, and policy plans have grown. It aims to find what works
and what doesn’t in current ways of regulating. This paper also discussed a comprehensive examination
of the legal measures taken to address industrial pollution in prominent river systems in several Asian
countries, such as India, China and Indonesia, Japan, South Korea. The study focuses on the main steps
these countries take. These include strict rules on what can be dumped in rivers setting up boards to
control pollution, and pushing companies to care about the environment. The findings show we need
clear legal rules that work across borders. We also need to use the best ways to cut down on how industry
hurts river ecosystems in Asia. The study gives useful ideas to people who make policies. These ideas
aim to make laws work better to tackle industrial river pollution. They also aim to help growth that
doesn’t harm the environment in the area.
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1. INTRODUCTION

Throughout Asia, industrial river po!lmio
important to the lives of tens of millions 0

n has emerged as acritical hassle for the surroundings anfi human‘ﬁtncss, Rive
f people due to the fact they deliver water for commercial ]:ec:mques' ag]'it‘ul‘tua::
i i ial waste, which i ‘
d drinking. But increasingly. they may be becoming preserving tanks for ct:lrlﬂ"f:nr:r'l: - delcriora:il:;m lr)Oralc_r. bea,
and drinking. chemical Eompoumis. and untreated wastewater. Beyond the 1 dhmeaiscl, of wargy higs
mct‘{]5. dangcli?u::on has an impacl on aquatic ecosysiems, public I'nncss:. and. the ?uslalna 1'| y of L b(; enVironme,
thnl;ty(.[;:c r;e: I:I 2017). Notwithstanding these efforts, industrial pollution st:;[(;;tsl;ts due to inequitable implem
whole m “ ' 5 : "y -
i : iliti industrial waste management (Bruns B. R.,
corruption and lack of facilities for in : = . |
Asi untries vary considerably in their regulatory approaches (0 md_usma] river p::lliuu(:n, which '“a)f_hc di
.:_an SOV Ii:?cyn] systems, economic development, and environment intellectual and lega C}xslnms_ 1[ will exap
3; cf'cl::lcai: " I;:-Gmmcwn:)rk impicmcnla{ion mechanisms, and strategies adopted by these countrics 10 mitigate
cn\'ilrtoflmcngl impacts 'I.hc report will highlight best practices and make rcc?}mr'l;cndalmns to strengthen re
responses to industrial pollution in India and other Asian countrics (Woodhouse,.2017).

4
Matigy

I

cgali'uc
Rulaion,

11 Background of the Study o ‘
The world’s most important river systems such as the Gangq&_ ]?/!cko.ng, Ytlmglzc ﬂ"dr["du;*-_d‘\?;l:; rf;hch heavily op they
water bodies for daily living, agricultural and economic activities Rivers 1mp0rlanl. or 3Lf1‘3_UI_ » Industry and life
Asia. However, these rivers are under considerable environmental pressure, due (o I'?I]'lld mt.lu:.ln:nl ization in recent decade,
mostly due to industrial pollution. This volume examines the nature and extent of lnduslrull-‘;'w‘.‘l u.linn- in Asian nvers, a,
the factors responsible for these negative effects on the environment apd. human health. Asia’s rn:rs are csscnugl to1h
region's economic growth and the survival of its many populations. Millions of people are depending on these rivers f,
drinking water, sanitation and livelihood.

They regulate industry, transportation, fishing and agriculture, For example, Ch'ina's Yangtze River, As?a's Ipngcsq five,
serves as an important transportation corridor and maintains China's economic hub.: '-I‘he.Mckiong Rw‘er in Southeae
Asia flows through many countries such as Vietnam, Laos, Cambodia and Thailand.. irrigating rice fm|ng. fishing an,
hydropower India’s Ganges River feeds about 40% of the country's population and is important to 'nauon of cultivaris
in the northern plains Nguyen, (Q. H., & Tran, V. N, 2024). While these rivers are critical to the regional economy, the;
environmental quality is poor, often due to unchecked industrial pollution and because of this, governments across As;
find it difficult to monitor technology in the snow (Ranjan, A., 2024),

1.2 River Outcomes of Industrial Pollution

Loss of Biodiversity in the aquatic biodiversity of rivers in Asia has notably decreased. Fish, flora, and different specic
cannot live in “dead zones™ caused by pollution including heavy metals, chemical compounds, and untreated wastewarte
For example, fish numbers and endangered species just like the Ganges River dolphin have declined within the Gange
River, which changed into previously home (o a wide range of aquatic life Aluntag, F. F. (2024). Rivers provide quite
few surroundings services, such as carbon sequestration, flood control system, and water purification. Pollution cause

wetlands and mangroves to vanish, which lessens the rivers' natural capacity to prevent floods and shield populations fror
natural failures.

1.3 Significant Industrial Impurities

Some industries, which generate large amounts of waste and rel

. y heavily on water for production, are the major sources ¢
river pollution in Asia (Irvan et al 2021).

Textile and Chemical Industries

The textile industry con_tributes significantly to pollution, especially in countries that are major global textile cente:
such as Banglat?csh. China, and India Synthetic chemicals are used in medicine; many of these colors are hazardot
wasles dumped into rivers that are largely untreated. The Ganges River in India has had a major impact on raw maleria

processing in places like Kanpur, where waste from leather and textile industries is dumped i i ing i
3 into th debr
black and adversely affects the river waler quality (Engel, S., 2008), PEEHIOT R HINeT, Freating s
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lysis of Legal Responses to Industrial Pollution of Rivers: Strategles for Mitigating Environmental Impacts 9
Pharmaceutical Manufacturing Facilities

of the world’s larges i : .

have been heavily p;l;::::: f:ﬂﬁt:‘;::‘g:::; iz:;"‘:: are "; ;.‘Ihina, where rivers including the Yangtze and Yellow Rivers
C i S Many of thes Sans -

up in the food chain due to for its persistence in the cnvifunmenl.c B ot in e ceomyrion, grodud 'y building

Pulp and Paper Parts

Another i ion i i

Cppe mlgl:portaj:tns:l:]:r:; t:_l‘ pncilyuon is l‘he pulp and.papcr industry, which is particularly prevalent in Southeast Asia,
o Ppape ; oun. in countries such as Vietnam, Thailand and Indonesia They contain chemicals is as stron

as chlonne is used in papermaking to bleach wood (Harris, P. G., 2014). :

Metal Extraction and Mining

Large amounts of hazardous waste are disch
which removes mainly metals such as coppe
in the mined rocks combines with oxygenat
water bodies.

Food Processing Services

arged into rivers as a result of operations, and acid mine drainage (AMD),
r, gold, and aluminum, is a common occurrence in mining operations. Sulfide
ed walter to form sulfuric acid, which then releases heavy metals into nearby

Food processing machinery contributes to river pollution by dumping organic waste and nutrients into the water. Rivers in

countries like Vietnam and Thailand are becoming increasin i i i
; gly polluted with organic waste from food processing plants,
causing algae blooms and water levels to drop. ’ .

2. COMPREHENSIVE LEGAL FRAMEWORK WITH ENFORCEMENT CHALLENGES

21 Introduction

As:an countries’ legislative and regulatory frameworks relating industrial river pollution have modified at some stage
in ime as a result of shifting social, environmental, and monetary instances (Gopal, K. 2003). With a focus on India

and similarities to different Asian nations like China, Japan, South Korea, and Southeast Asia, this part offers insightful
evaluation of the prison structures.

Table 21 Comparative legal frame work

Industrial processes, emissions and pellution
dropping standards system.

Countries | Legisiations and Features of this Act Valuable Insights for India
Regulations
India Water It is the comerstone of India’s legal response | Although India's prison gadget appears sturdy on
(Prevention to water pollution. It establishes the Central | paper, there are nevertheless huge issues with
and Control of Pollution Control Board (CPCB) and the State | enforcement. Regulatory our bodies like the CPCB
Pollution) Act, Pollution Contrel Boards (SPCBs), (Kumar, A., | and SPCBs (Maura, J., 2023). Regularly war with
1974. 2024). Which ere responsible for monitoring, | Investment shortages, political pressure, and corrupt
regulating and enforcing water poliution | practices, which makes it more difficult for them to
control over them. well put into effect environmental policies.
The Environment | This provides a comprehensive framework for | By keeping Industries accountable via public interest
(Protection) Act, | the protection of the environment, and enables | litigation (PIL), the National Green Tribunal (NGT) has
1986 the government to take measures to control | been instrumental in tackling commercial pollution.

In many situations, this Judicial intervention has been
cruclal In Improving compliance; however, it cannot
take the place of significant government enforcement.

National Green
Tribunal (NGT)
2010

This provides a mechanism for more efficient
and expeditious disposal of environmental
cases, particularly those Involving water
pollution.

The discrepancy between medern rules and thelr
realistic software at the local level gives a glant
impediment. Inconsistent business compliance with
pollutants guldelines is found, specifically In small
and medium-sized companies (SMEs), that are in large
part llable for river contamination but often avold

regulatory oversight.
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mﬂrl' Insights for TS

k

'9'10\'3

imm

Countries | Legisiations and SIS of v 56 s e —__ |
Regulations | | India would benefit from implementing a Pervas:
's topdown policy, centra ulation and accountability simi.. -
CHINA Water Pollution | Under  China | law enforcement. | system of reg , Milar
Prevention and | authorities oversee loca I China's | China's national environmental stewardship
Control Law Harsher consegquences n ntly been | will increase accountability in all sectors ang
1984, environmental laws have rece nces | corruption at the local level. As observed in
amended to impose harsher conse::: plus | India's enforcement policies can be St!‘enqthmb'
for pomass, #a5 8 e ﬂmChlrm has | Introducing stricter penalties for non-compliance Ths
imprisonment l\'dor mmm:ﬁng Central | will be a catalyst for businesses that ¢
ronm
:ﬁf::é" duct these inspections 1o | environmental regulations with minimal impact
ensure that local governments “”dlb‘:m"e“r;:
ith national environmental s -
comply with i which allows |nd|,5nouldlmposestﬂctmlesonoorpomte}m
JAPAN Water Pollution | The poliution pays principle, ibllity | to ensure that businesses are open and honest
ot D e s t‘:?’::mn;lghly thelr environmental impact. This could be baseq ¢,
Ll Lo;.,p::.;,dmv:: HT,:f;n, All facillties must | regular public reporting on the pollution informatg,
go through & comprehensive EIA before a | system in Japan that Promotes accountabilty. |
project begins, to ensure that projects take | By providing citizens and citizens with equal access |
environmental considerations into account. The | to emironmenml. monitoring, we can
Japanese legal system promotes transparency | transparency. India’s legal framework needs to inciuge
to make it easier for citizens and government | more robust measures to enable public sharing ang
to be accountable by forcing companies to access to environmental information.
disclose pollution levels on a regular basis.
SOUTH Water Quality South Korea places great emphasis on | Real-time water supply and monitoring in India can be
KOREA and Ecosystem industrial poliution control with state-of-the- | addressed with maximum benefits by implementing
Conservation Act | ant technologies. The real-time system Is | technology-enabled solutions. Automated solutions
2012). used for pollution detection and water quality | can enhance compliance by monitoring industrial
moenitoring to detect violations early. wastewater discharges into waterways.
South Korean govemment actively works | Similar to what South Korea is doing. India may use |
with industry to promote the use of clean | economic incentives and subsidies to encourage the
technologies. Companles are encouraged | adoption of clean industrial technologies.
to invest in pollution control technology by
providing financial incentives and subsidies.
VIETNAM, | ASEAN-wide Regional  cooperation In addressing | India can work more closely with its neighbors
THAILAND, | Haze Pollution environmental problems and provides has | to jointly tackle and manage pollution, especia ny|
INDONESIA | Transboundary worked to prevent lransboundary pollution, | in transboundary rivers like the Ganges and
Agreement which is‘important for rivers that cross national | Brahmaputra. Regional cooperation agreements. such
boundaries. as the ASEAN Haze Agreement, can be developed
fo control river pollution. Establish enforcement
capacity in India has problems in enforcing local law
measures to enhance the capacity of local pollution
control boards can enhance the implementation and
R menitoring of regulations on industrial pollution.
roe: Author

2.2 Outcome from Valuable Insights
Outcome from valuable insights, India’s regulatory

Lessons from .Chi!:a, Japan, and South Korea emphasize strict
and u.:chnologrcaj innovation. Regional cooperation and strength
India’s approach to water pollution management.

3. CHALLENGES IN THE IMPLEMENTAT
INDUSTRIAL POLLUTION

31 Introduction

:Ihc ch_zdlengcs fn implementing regulatory frameworks
industrial pollution, many Asian countries find it difficult

to reduce industrial
toimplement these

framework for water pollution mana i 1ali i
such as the CPCB and SPCB, but faces challenges in enforcement due to lack of fundinggcmem b e

corruption and political pressures.

penalties, corporate accountability, public participation,
ening of enforcement capacity can significantly improve

ION OF LEGAL FRAMEWORKS FOR MITIGATING

poum.mn in despite of legislation to monitor
regulations. Cross-border pollution, corruption



State Pollution Conro] Boards (SPCBs), which are responsible for

sometimes lack the necessary manpower, funds and histi . e _ .
-+ 2024).. Besides insufficient staff, the nocessary techujeny - P" 10 Perform their duties effectively (Upadhyay,

large river systems and dispersed industrial arcas. States should prioritize investments in the financial and professional

resources of local legislators (Nguyen, P. 2024). Enforcement ot sl -
i : Vs : are able to address viol
cffectively by automating pollution monitoring. Ll violations quickly and

Regulatory Capture and Corruption

have close ties with regulators and politicians Due to bribes and other influences, businesses that violate environmental
laws can escape punishment, creating a culture of lawlessness. Corporations often bribe municipal officials to enforce
cnvironmental regulations (Yu, H. 2024). While corruption has always been a problem for China's environmental
regulations, the national government has improved compliance with new anti-corruption policies China has been able to

pressures, tightly regulate industries (Peel, J., 2019). States need to take active action to address corruption in environmental
management. This includes creating laws to protect whistleblowers, enabling residents and businesses to disclose violations
without fear of reprisals, and ensuring greater transparency in law enforcement in the 19th century. Corruption can be
reduced at the local level by centralizing environmental oversight in China (Zeng, G., 2024).

Cross-border Pollution

Transboundary pollution is a serious problem in Asia as many of the region’s rivers cross national boundaries. The Ganges,
Brahmaputra and Indus rivers flow through many countries in South Asia including Bangladesh, Bhutan, Bangladesh,
India and Pakistan. Industrial pollution from India, which affects downstream water quality in Bangladesh and Pakistan,
is a major source of cross-border conflict. The Mekong River flows through areas of China, Myanmar, Laos, Thailand,
Cambodia and Vietnam. Freshwater in the lower reaches of Cambodia and Vietnam, where millions of people depend on
the river for farming and fishing. The Mekong River Basin Commission (MRC) is an intergovernmental body that regulates
common resources in the Mekong Basin. Different regulatory frameworks and economic interests of member states have
made it difficult for the MRC to address industrial pollution, although considerable progress has been made in promoting
cooperation in water management (Norma Gil-Rodas.., 2023).

4. CONCLUSION

In conclusion, reducing industrial pollution in Asian rivers is an environmental challenge, with variable success across
countries with some countries like Japan and South Korea adopting flying regulatory frameworks effectiveness and
management techniques for river pollution reduction. The rapid cxpansiou_of lechnplogy inllndfa poses a fmiquc challenge
in balancing environmental protection with economic growth &cmng public paruqlpanqn..admng lhe principle
that pollution pays, increasing cross-border cooperation and m_lplcmcnnng l!:mgha pcna]n!:s ?nll improve ‘cnwmnmenml
legitimacy in the region have all been greatly improved. This su_rdy provxdes \'a.luablc _mslg,hls for pnlrcy makus_by
providing a comprehensive understanding of regulatory responses (0 mdu:stm] pol lllthl? of rivers across Asia. By promoting
regional collaboration, enhancing enforcement, and instituting more stringent regulauon._s. the region has the potential 1o
significantly mitigate the detrimental effects of industrial pollution on public health and river ecosystems.
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5. RECOMMENDATION

A review of regulatory framgwor
approach to industrial pollution 0

« To ensure adequate resources and

i

@

10.
1.
12.
13.

14.

15.
16.

17.
18,

20.

Legal Tides, and Stories of Flow

Asian countrics has made the following recommendations to improve the regulao,
ks in Asia

i ith special focus on India: . .
f rivers wi _ pe; ulatory bodics in India including Central Pollution C0nl1:o] Boag
lﬁl;!;:‘rgi (S;'SCBs} should be provided adequatc resources and personnel mcludi,,g

i i 1 regulations.
nce with environmenta |
ties. such as imprisonment and heavy fines for non-compligne

(CPCB) and State Pollution Contro _
funds, and technology for better complia

. |
tices of China has shown that severe penatuics, - annel.
yauoplprack 1al standards, can act as a deterrent to business polluting nvcr:“f Ch. . .
with environmenta 2 s principle, which is mandatory if industries bear

i ian countries should adopt the pollution Pny NICARERS .
o ?::1 grrgz:;}a:nsimnmcntal cleanup self-destructive like the Ja.pam_:sc mcthoc!. Thl]f pngﬁlﬂtuci:: |:: fo:yahm
Elc:(':ﬁ:;h rigorous environmental impact assessments (ElAs) and legislation. Japan's poliCy g porting ang

i i i ibility.
public access to environmental information has increased corporale respons y

REFERENCES

Dempsey. N., Jayaraj, S. R.. & Redmond, E. (2017). There's always the river: social and environmental equity in rapidly urbanising

landscapes in India. Landscape Research, 43(3), 275-288.
Bruns. B. R.. Ringler, C.. & Meinzen-Dick, R. S. (2005).
org/10.2499/0896297497 _
wrf.fodhme, P.. & Muller, M. (2017). Water Governance—An Historical Perspective on Current Debates. World Development, 92,
225-241. hups://doi.org/10.1016/j.worlddev.2016.11.014 . ' .
Nguyen. Q. H., & Tran, V. N. (2024). Temporal Changes in Water and Sediment Discharges: Impacts of Climate Change ang
Human Activities in the Red River Basin (1958-2021) with Projections up to 2100. Water, 16(8), 1155. https://doi.org/10.339
w16081155
Ranjan, A., Chattoraj, D., & Ullah, A. A. (2024). India and China in Southeast Asia. Palgrave Macmillan.
Aluntag, F. F. (2024). Analysis of the ocean and marine health performances of 18 countries in the G20 countries: An application
using the CEBM-based TOPSIS method. Ege Journal of Fisheries and Aquatic Sciences, 41(3), 166-178. https://doi.org/10.12714/
egejfas.41.3,01
The effect of industrial waste on the water quality of Padang River in the industrial area of Tebing
Tinggi To cite this article: Irvan et al 2021 IOP Conf. Ser.: Mater. Sci. Eng. 1122 012072
Engel. ., Pagiola. S.. & Wunder, S. (2008). Designing payments for environmental services in theory and practice: An overview
of the issues. Ecological Economics, 65(4), 663-674.
Harris, P. G., & Lang, G. (2014). Routledge Handbook of Environment and Society in Asia. Roulledge.
Gopal, K. (2003a). River Pollution in India and lts Management. APH Publishing
Maura, J., Atreya, S., & Arstu A. (2023). The Treatment of Wastewater, Recycling and Reuse - Past, Present, and in the Future.
z:;;r:ran:mé J:ur:éﬂh.of Siu?geo ;:)a‘ ;‘E?;Sfamh r!JsIR:;O .'1 2(11), 210-222. hups://doi.org/10.21275/5r231013064713.

AL, wadhiya, A. . Environmen icy in India. International Journal Multidiscipli h, 6(2).
hitps://doi.org/10.36948/ijfmr. 2024.v06i02.17197 umal for Multidisciplinary Research, 6(
ppachyay. K., & Nayak. B. P.(2024). Tracing the legal journey of petitions in the Uttarakhand High Court that became springboards

for rights of ri d nature i i 2 ‘ ‘
3 SDEShS " nvers and nature in India. The International Journal of Human Rights, 1-20. hltps:ﬂdm.org/l0.1080313642987.2024

Nancy J. Sell Industrial Pollution Control: 1 i i ineeri
s ntrol: Issues and Techniques (Environmental Engineering) 2nd Edition - 1 September 1992

Nguyen. P. (2024). Futures of spiritual tourism in Vietnam in 2050 i
; r . https://doi.org/10,
Yu, H. (2024). Understanding China's Belt and Road Initiative, In Asiapt'u tran o e IS0

Peel. 1., & Lin, . (2019). Transnational Climate Lit gation: bution o ion. hitps://doi.org/10.1007/978-981-99-9633
éf-,: v 113(4), 679-726. https://doi.org/10,101 7!ajil.%2} I{;l:i;‘hc entnbutionfthe GlobalSouth. American Jounat e
2. G.. Ma, Z, He, Y., Chen, L., Sun, D., & Lei, X. (20 Treat '
China. W‘ffer. 16(9). 1219. hthS:!Idoi.ofgflﬂ.3390!wl6(.'!(9I2149}- T S ol end e o engs ment e
Norma Gil-Rodas; Meyer Guevara-Mora: Gabrie] R s
Alvizures; Ménica Marninez: Guillermo Calvo-Bre
+ C -
g hups:ﬂdoi.orgfIO.ZIGGqurj.zoz?,_oz;es rossmark: Check for Updates Water Quality Research Journal (2023) %

Water rights reform: lessons for institutional design. https://doj




{"type":"Imported Other","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Imported Other","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Imported Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Imported Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Imported Other","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Imported Other","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Imported Other","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Imported Other","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Imported Other","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



