
 

International Journal for Multidisciplinary Research 

National Seminar on Sustainability in Focus: Innovations for Greener Tomorrow: A 

Multidisciplinary Approach (NSSFIGTMA – 2025) – Dated 23rd December 2025 

Organized by Department of Chemistry, Babu Jagjivan Ram Government College 

(Autonomous) Accredited by NAAC with B++ Grade, Hyderabad-29, Telangana, India 

Sponsored by Telangana Council of Higher Education (TGCHE), Hyderabad 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com    ●   Email: editor@ijfmr.com 

 

 

IJFMR  NSSFIGTMA – 2025 53 

 

Challenges to Pollution Prevention and Control 

in Telangana: Institutional, Socio-Economic, and 

Environmental Barriers to Sustainable 

Development 
 

Archana Mary1, Mrs. Y.Uma2, Kadari Mohana Rao3, B.Ravi4 
 

1Lecturer in Micro Biology, Babu Jagjivan Ram Government Degree College, Narayanaguda,  

Hyderabad, India 
2Assistant Professor in Zoology, Babu Jagjivan Ram Government Degree College, Narayanaguda, 

Hyderabad, India 
3Research Scholar in Sericulture, Babu Jagjivan Ram Government Degree College, Narayanaguda, 

Hyderabad, India 
4Lecturer in Botany, Babu Jagjivan Ram Government Degree College, Narayanaguda, Hyderabad, India 

 

Abstract 

Pollution prevention and control in Telangana face major challenges rooted in rapid industrialization, 

urban expansion, and systemic governance limitations. Weak enforcement of environmental 

legislation—such as the Air and Water Pollution Control Acts—combined with significant non-

compliance among industries undermines regulatory effectiveness. Institutions like the Telangana State 

Pollution Control Board (TSPCB) encounter acute infrastructural and manpower shortages, including 

inadequate laboratory facilities and limited technical staff, which impede effective monitoring, 

inspections, and real-time pollution tracking. Policy gaps and poor inter-departmental coordination 

further restrict the implementation of holistic environmental strategies, while the limited use of modern 

monitoring technologies weakens transparency and accountability. 

Socio-economic factors add additional layers of complexity to pollution control efforts. Economic 

dependence on polluting industries discourages community reporting and collective action, even in 

regions facing severe health impacts such as Patancheru, Bolaram, and Medchal. Low public awareness 

of environmental policies and weak participation in mitigation efforts exacerbate the problem. Waste 

management failures—including improper disposal of solid waste, biomedical waste, and e-waste—

contribute to land contamination, water pollution, and open burning, intensifying air quality 

deterioration. Environmental pressures arising from rapid urbanization and industrial expansion have 

resulted in deforestation, encroachment on natural water bodies, water scarcity, and contamination from 
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untreated effluents and agricultural runoff. Climate change–induced effects, such as erratic rainfall, heat 

waves, and groundwater depletion, further strain Telangana’s environmental resilience. Addressing these 

interconnected challenges requires strengthening institutional capacity, enhancing technological 

integration, improving community participation, and promoting sustainable development practices to 

safeguard public health and natural ecosystems. 

 

Keyword:  Pollution Prevention, Environmental Governance,, Industrialization, Urbanization Telangana 

State Pollution Control Board (TSPCB).,Regulatory Compliance,Waste Management, Water 

Contamination 

 

1. Introduction 

Pollution prevention and control in Telangana have become increasingly complex due to the state’s rapid 

industrialization, expanding urban landscapes, and persistent gaps in environmental governance. While 

Telangana has emerged as a major hub for industries such as pharmaceuticals, chemicals, textiles, 

mining, and IT-enabled services, this growth has simultaneously amplified ecological stress on air, 

water, and soil systems. Despite the presence of regulatory frameworks such as the Air (Prevention and 

Control of Pollution) Act and the Water (Prevention and Control of Pollution) Act, weak enforcement 

mechanisms and widespread non-compliance continue to undermine effective environmental protection. 

Institutions like the Telangana State Pollution Control Board (TSPCB) grapple with structural 

limitations including inadequate technical manpower, insufficient laboratory infrastructure, and limited 

access to real-time monitoring technologies. These constraints hinder routine inspections, accurate 

pollution assessment, and timely response to violations, resulting in persistent regulatory 

bottlenecks.Socio-economic factors further compound these governance challenges. Many communities 

depend economically on polluting industries, reducing their willingness to report violations and engage 

in environmental activism. Regions such as Patancheru, Bolaram, and Medchal exemplify the tension 

between livelihood concerns and the severe health impacts caused by unchecked industrial effluents and 

emissions. Public awareness of environmental policies remains limited, and citizen participation in 

pollution mitigation efforts is relatively low. Compounding this is an inefficient waste management 

system marked by improper disposal of municipal solid waste, biomedical waste, and electronic waste, 

leading to land degradation, groundwater contamination, and open burning—key contributors to 

deteriorating air quality. 

Environmental pressures arising from urban expansion, deforestation, and encroachment of water bodies 

have intensified ecological vulnerabilities across the state. Pollution of lakes and rivers due to untreated 

industrial effluents, sewage discharge, and agricultural runoff continues to pose serious risks to both 

ecosystems and public health. Additionally, climate change impacts—such as irregular rainfall patterns, 

recurrent heat waves, and groundwater depletion—further strain Telangana’s environmental resilience 

and complicate pollution control efforts.Addressing these interconnected institutional, socio-economic, 

and environmental challenges requires a multi-dimensional and integrated approach. Strengthening 
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regulatory institutions, adopting advanced monitoring technologies, improving interdepartmental 

coordination, and fostering community participation are critical steps toward ensuring sustainable 

development. Effective pollution prevention in Telangana will depend on harmonizing economic growth 

with robust environmental safeguards, ultimately protecting both natural ecosystems and human well-

being. 

 

2. Background and Current Status 

Telangana, formed in 2014, has experienced rapid economic growth, particularly in the IT, services, and 

pharmaceutical sectors. This has led to a significant increase in urban population, primarily centered 

around Hyderabad, and a corresponding rise in industrial and vehicular activity.  The current status 

involves the Telangana State Pollution Control Board (TSPCB) monitoring air and water quality, taking 

action against non-compliant industries, and promoting initiatives like Zero Liquid Discharge (ZLD) 

systems. However, several areas, including Hyderabad, Nalgonda, and Patancheru, are classified as 

"non-attainment areas" for air quality, indicating persistent pollution levels exceeding national standards. 

2.1 The Key Challenges and Barriers 

Enforcement and Monitoring Gaps: While regulations exist (e.g., Air Act, Water Act, Solid Waste 

Management Rules), effective enforcement is a challenge. The large number of small and medium 

enterprises makes universal monitoring difficult. 

Inter-Agency Coordination: Pollution control requires coordinated efforts between the TSPCB, local 

municipal bodies (GHMC), transport departments, and industrial infrastructure corporations (TSIIC). 

The responsibility for issues like road dust (local authorities) versus industrial emissions (TSPCB) can 

create implementation gaps. 

Capacity and Resources: Local bodies often face resource and capacity constraints in managing 

municipal solid waste and sewage treatment effectively. 

Data and Planning Integration: There is a need for comprehensive carrying capacity assessments for 

industrial areas and cities to inform future planning, which is an ongoing process. 

2.2.Socio-Economic Barriers 

Rapid Urbanisation and Population Influx: The massive influx of people into urban centers like 

Hyderabad strains existing infrastructure (sanitation, waste disposal, housing), which contributes to 

environmental degradation in informal settlements and surrounding areas. 

Economic Priorities vs. Environmental Protection: The focus on rapid industrial growth and job 

creation can sometimes overshadow the need for strict environmental compliance, with the community 

bearing the healthcare and environmental damage costs. 

Waste Management Crisis: The sheer volume of urban solid waste generation, coupled with inadequate 

segregation and disposal mechanisms, leads to overflowing landfills and environmental contamination. 

Public Awareness and Participation: While the public can report issues to the TSPCB, a general lack 

of widespread awareness or collective action can hinder effective pollution control efforts. 
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2.3 Environmental Barriers 

Air and Water Pollution Hotspots: Industrial areas like Patancheru, Medchal, and Jeedimetla suffer 

from high levels of particulate matter and untreated industrial effluent discharge into water bodies such 

as the Musi River and local lakes. 

Groundwater Depletion and Contamination: Over-extraction for agriculture and urban demand, along 

with contamination from pollutants, has led to falling water tables, impacting regional water security. 

Loss of Green Cover and Biodiversity: Urban expansion has led to the conversion of forest and 

agricultural land, reducing natural carbon sinks and increasing the urban heat island effect. 

Vulnerability to Climate Change: Telangana is vulnerable to climate change impacts like droughts, 

floods, and heatwaves, which are exacerbated by environmental degradation and poor urban 

planning. The state is working towards a sustainable development model through initiatives such 

as Mission Kakatiya (restoring water bodies), Telangana Ku Haritha Haram (increasing green 

cover), and incorporating Sustainable Development Goals (SDGs) into state policies, but the path 

forward requires addressing these deeply entrenched barriers. 

 

3. Transport problems in Hyderabad, a major source of pollution 

Transport problems in Hyderabad, a major source of pollution, are exacerbated by the city's rapid 

growth. Key issues include a high volume of vehicles causing air pollution from emissions, a lack of 

efficient public transportation leading to overcrowding, poor road infrastructure, and inadequate traffic 

management. These challenges hinder sustainable development and require integrated solutions to 

improve air quality and reduce congestion. 

3.1 Specific transport problems in Hyderabad 

Vehicle emissions: The increased number of vehicles is a primary cause of air pollution, with both 

personal vehicles and commercial transport contributing to emissions of harmful gases and particulate 

matter. 

Inefficient public transport: A significant gap exists between the demand for public transport and its 

current capacity, which leads to overcrowding and encourages the use of private vehicles. 

Poor road and traffic infrastructure: Many roads are in a state of disrepair, and there is a lack of 

effective traffic management systems, which contributes to congestion and accidents. 

Construction dust: Ongoing construction activities are a major source of dust and debris, further 

degrading air quality in the city. 

3.2 Impact on pollution and sustainability 

Increased air pollution: Vehicle emissions and construction dust directly contribute to poor air quality, 

impacting public health and the environment. 
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Environmental degradation: Air pollution from transport accelerates environmental degradation, 

threatening ecosystems and contributing to climate change. 

Strain on resources: Inefficient public transport and reliance on private vehicles lead to increased fuel 

consumption and resource depletion. 

Hindrance to sustainable development: These transport-related issues undermine the city's efforts 

toward sustainable development by creating an unhealthy and unsustainable urban environment. 

 

4. Industrial and urban pollution issues in Hyderabad 

Industrial problems in Hyderabad, which are a major challenge to pollution prevention, include high 

levels of air and water pollution from emissions, inadequate waste management, and the depletion of 

groundwater. These issues are driven by rapid industrial growth and urbanization, which contribute to 

deteriorating air quality from vehicles and construction, polluted water bodies from industrial and 

domestic waste, and landfill issues due to the high volume of municipal solid waste. Addressing these 

requires stronger enforcement of pollution control, improved waste management, and sustainable 

development practices. 

 

4.1 Air Pollution: 

Sources: Vehicle emissions, construction dust, and industrial emissions from areas like Medchal, 

Patancheru, and Jeedimetla contribute to high levels of particulate matter (PM2.5cap P cap M 

2.5𝑃𝑀2.5and PM10cap P cap M 10𝑃𝑀10). 

Consequences: Poor air quality leads to health issues, such as respiratory ailments. 

 

4.2 Water Pollution: 

Sources: Untreated industrial effluents, domestic sewage, and agricultural runoff pollute water bodies 

like the Musi River. 

Consequences: Contamination of drinking water sources and a decline in aquatic biodiversity are major 

concerns. 

4.3 Waste Management: 

Sources: The high volume of municipal solid waste generated in urban areas, especially Hyderabad, is a 

major issue. 

Consequences: Inadequate collection, segregation, and disposal lead to overflowing landfills and 

environmental contamination. 

4.4 Groundwater Depletion: 

Sources: Over-extraction for irrigation and other uses via borewells has led to groundwater depletion. 

Consequences: This puts a strain on water resources for urban populations. 

4.5 Loss of Green Cover: 

Sources: Urban expansion leads to the loss of green spaces, parks, and agricultural land on the city's 

periphery. 
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Consequences: This reduces carbon sinks, contributes to the urban heat island effect, and harms 

biodiversity. 

 

 

5. Human-caused pollution in Hyderabad 

Human-caused pollution in Hyderabad is driven by institutional, socio-economic, and environmental 

factors, including the unchecked discharge of industrial and domestic waste into water bodies, vehicular 

and industrial emissions, poor urban planning, and a lack of enforcement of regulations. These 

challenges create a cycle of environmental degradation that exacerbates social and economic disparities 

and hinders sustainable development. 

5.1 Institutional and administrative challenges 

Poor policy implementation: Weak enforcement of pollution control and building regulations has 

allowed for encroachments on water bodies and their catchment areas, exacerbating pollution problems. 

Lack of coordination: The issue is compounded by a lack of coordination between different authorities, 

leading to a fragmented approach to management and enforcement.. 

Insufficient green finance: There is a need for better policies and funding mechanisms to support 

sustainability initiatives and address pollution. 

5.2 Socio-economic challenges 

Rapid urbanization: Uncontrolled urban growth has led to the destruction of natural ecosystems, 

including lakes and water channels, to make way for development. 

Economic disparities: Pollution and environmental degradation disproportionately affect vulnerable 

populations, exacerbating social and economic inequalities. 

Vulnerability of communities: Factors such as a large proportion of marginal farmers, lack of health 

infrastructure, and low road density in some areas of Telangana make communities more vulnerable to 

the impacts of pollution. 

5.3 Environmental challenges 

Industrial and domestic waste: Untreated sewage and industrial effluents are major sources of 

pollution for lakes like Hussain Sagar, leading to the accumulation of nutrient-rich sediments. 

Air and soil pollution: Vehicular and industrial emissions, dust from construction sites, and leachates 

from municipal waste contaminate the air and soil. 

Water scarcity and contamination: The depletion of groundwater tables, in combination with surface 

water pollution, creates a crisis for both drinking water and ecosystem health. 

Degradation of water bodies: Rapid urbanization and encroachment have led to the disappearance of 

many of the city's lakes, impacting their ability to provide ecological services and manage water 

resources. 
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6. Major Issues under SAPCC in Telangana 

The State Action Plan on Climate Change (SAPCC) for Telangana highlights several major climate-

related issues affecting the state’s development. The most critical challenges arise in the agriculture 

and forestry sectors, where irregular rainfall, rising temperatures, frequent droughts, and heatwaves 

severely impact crop productivity, food security, and ecosystem health. The forestry sector also faces 

threats such as biodiversity loss, deforestation, and increased forest fire risks.Another major concern is 

the rise in climate-vulnerable habitats such as urban slums, rural dwellings, and low-lying settlements, 

which are highly exposed to floods, storms, and extreme heat. The state’s infrastructure, including 

roads, bridges, and irrigation systems, is also vulnerable to heavy rainfall and flash floods.The SAPCC 

integrates state schemes like ISOPOM, ICDP, NAIS, RKVY, Mission Kakatiya, and Haritha Haram 

with the National Action Plan on Climate Change (NAPCC) to mainstream climate adaptation and 

mitigation into planning processes. A key feature of the SAPCC is its dynamic, participatory approach 

involving strong stakeholder consultation, district-level vulnerability assessment, and continuous 

monitoring.Using UNDP methodologies, Telangana’s vulnerability profile was assessed based on 

physical exposure and adaptive capacity. Ten key sectors—agriculture, forestry, energy, industry, 

transport, health, urban development, tourism, rural development, and climate research—were identified 

as highly impacted, with specific adaptation and mitigation strategies proposed to build a climate-

resilient economy. 

Key Sectors identified for SAPCC 

The Telangana State Action Plan on Climate Change (SAPCC) provides a comprehensive framework to 

address the climate vulnerabilities of the State. It proposes sector-specific adaptation and mitigation 

strategies while highlighting the need for technical and knowledge support through dedicated institutions 

such as EPTRI. The plan identifies ten key sectors, outlines their climate-related challenges, and 

suggests interventions necessary for long-term resilience. 

6.1. Agriculture and Allied Sectors 

Agriculture in Telangana is highly vulnerable to temperature fluctuations, erratic rainfall, and soil 

degradation. Rabi crops are particularly affected by heat variations, while inadequate rainfall during the 

South-West monsoon reduces the area under cultivation. Dryland districts such as Mahabubnagar and 

Nalgonda receive less than 500–560 mm annual rainfall, making rainfed farming unviable. Excessive 

use of chemical fertilizers and pesticides has led to declining soil fertility.To address these concerns, 

SAPCC recommends developing climate-resilient crop varieties and producing breeder seeds adapted to 

heat, cold, and water stress. It promotes bio-fertilizers to replace chemical inputs and calls for assured 

credit and comprehensive crop insurance beyond loan coverage. Strengthening extension services, 

providing weather advisories, improving irrigation efficiency, and disseminating market price 

information are critical interventions. The plan also suggests establishing research centres, germplasm 

banks, price-forecasting mechanisms, and retrofitting irrigation pump sets for higher energy efficiency. 

6.2. Forestry and Biodiversity 
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Forests in Telangana face deforestation, land degradation, and high soil erosion. Climate variability, air 

pollution, and excessive pesticide use have disrupted flowering cycles and affected pollinator 

populations. Loss of forest cover and biodiversity poses major ecological risks.SAPCC proposes 

extensive soil and water conservation measures in forest areas, community-based afforestation programs 

through Joint Forest Management, and creation of forests on degraded and public lands around urban 

centres. It emphasises documentation of biodiversity, genetic fingerprinting, and preservation of rare and 

threatened germplasm. Ecological restoration is a major adaptation priority. 

6.3. Energy Sector 

The energy sector is challenged by increasing fossil-fuel consumption, insufficient promotion of 

renewable energy, and limited demand-side management. Lack of incentives and subsidies for clean 

technologies slows the transition to sustainable energy pathways.Key interventions include improving 

thermal power plant efficiency, reducing transmission losses, eliminating power pilferage, and 

upgrading agricultural pumping systems. SAPCC advocates large-scale adoption of solar technologies 

such as solar home systems, solar street lighting, and solar thermal systems. Rationalisation of power 

tariffs and promotion of non-conventional power generation are essential for moving towards a low-

carbon energy system. 

6.4. Industries and Mining 

Industrial expansion in the State has led to rising GHG emissions, improper waste management, and 

pollution. Mining activities cause land degradation, loss of biodiversity, noise, air pollution, acid mine 

drainage, and displacement of nearby communities. Industries related to fisheries, agro-processing, and 

food processing are highly vulnerable to extreme weather events.To mitigate these impacts, SAPCC 

suggests enforcing cleaner production processes, waste minimisation, and strict pollution control. 

Vulnerability assessments of industrial hubs, disaster-mitigation measures, and protection of supply 

chains for agro-industries are essential. Biological methods for metal extraction, large-scale 

compensatory afforestation, and effective R&R plans for affected populations form part of the 

recommended strategies. 

6.5. Transportation 

Rapid urbanisation and rural-urban migration have increased vehicle density, congestion, and emissions. 

The share of public transport is significantly lower compared to global standards, and adoption of 

alternative fuels remains negligible.SAPCC proposes increasing the share of public transport, promoting 

low-emission and fuel-efficient vehicles, and encouraging walking and cycling as non-motorised modes. 

Road networks must be redesigned for smoother traffic flow, and private and public transport modes 

should be integrated to reduce dependence on personal vehicles. 

6.6. Health and Family Welfare 

Climate change has led to rising cases of vector-borne diseases due to changes in rainfall, temperature, 

and humidity. Increasing air pollution contributes to respiratory illnesses and lung infections. Extreme 

heat and cold events pose additional health risks.SAPCC recommends long-term research on climate–

disease linkages, strengthening disease surveillance, and establishing early-warning systems. Public 
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education on climate-related health risks, development of low-cost vaccines (especially for vector-borne 

diseases), and enhancing rapid-response capabilities during heat waves and other extreme events are 

essential interventions. 

6.7. Urban Development 

Urban areas face challenges such as inadequate drainage, increased flooding during heavy rainfall, 

pressure on water supply, sewage overflow, unscientific solid-waste disposal, and rising vehicular 

emissions.SAPCC suggests achieving universal water supply, complete sewerage coverage, and 

upgrading existing infrastructure to reduce climate vulnerabilities. Restoration and creation of water 

bodies, scientific solid-waste management, and improving drainage systems are essential. Mandatory 

rainwater harvesting, promotion of rooftop solar power, expansion of MRTS, and creation of safe 

pedestrian and cycling infrastructure are key urban resilience strategies. 

6.8. Tourism 

Tourism is threatened by habitat degradation, logging, poaching, unsustainable resource use, and 

climate-related damage to natural and built heritage. Transport emissions at tourist locations further 

worsen pollution levels.SAPCC promotes eco-tourism to enhance environmental awareness, adoption of 

low-emission transport such as battery-operated vans, and energy-efficient practices in hotels. 

Cleanliness, protection of heritage structures, and infrastructural resilience are prioritized. 

6.9. Rural Development 

Rural areas suffer from depletion of natural resources, water scarcity, and ecological degradation, 

leading to distressed migration to cities. This migration adds pressure on already burdened urban 

infrastructure.SAPCC interventions include universal rural water and sanitation coverage, strengthening 

climate-resilient water systems, all-weather road connectivity, and energy-efficient street lighting and 

water pumping. Microcredit for livelihood diversification, restoration of water bodies, climate-

awareness programs, and developing model climate-resilient villages are important components. 

6.10. Research and Knowledge Support 

A major gap identified is the lack of a dedicated Climate Change Knowledge Centre and insufficient 

awareness among the population. River basins, industrial hubs, and urban areas are highly vulnerable to 

climate impacts due to changing precipitation and unscientific development.SAPCC proposes 

establishing a Climate Change Knowledge Centre at EPTRI to coordinate research, capacity building, 

and data management. It calls for scientific vulnerability studies in major river basins, industrial zones, 

and municipal areas. Demonstration projects at the ULB and Gram Panchayat level are essential for 

promoting climate-resilient practices. 

Pollution control in Telangana is hindered by a combination of institutional, socio-economic, and 

environmental barriers. 

 

Future work: 

Institutionally, weak enforcement of environmental laws, staff shortages in the Telangana State 

Pollution Control Board (TSPCB), inadequate air quality monitoring networks, and poor coordination 
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among government departments limit effective action. Policies such as the Clean and Green Energy 

Policy 2024 lack measurable targets and cross-sector integration, reducing their impact. 

Socio-economically, high community dependence on polluting industries discourages reporting of 

violations. Pollution-related health issues increase household medical expenses, creating financial stress. 

Rapid urban migration causes uneven development and increases pressure on urban infrastructure, while 

low public awareness and fragmented advocacy weaken community participation in pollution mitigation. 

Environmentally, unplanned urbanization leads to encroachment of water bodies, poor solid waste 

management, and widespread dumping of untreated sewage. High levels of PM2.5 and PM10 arise from 

construction activities, vehicular emissions, and unpaved roads. Water scarcity and contamination from 

industrial effluents, groundwater depletion, and agricultural runoff further degrade ecosystems. 

Telangana’s vulnerability to climate change—through droughts, irregular rainfall, and heatwaves—

exacerbates existing pollution challenges. 

 

Conclusion: 

The pollution prevention and control in Telangana demand an integrated, multi-dimensional approach 

that goes beyond traditional regulatory mechanisms. While rapid industrialization, urban growth, and 

governance gaps continue to strain the State’s environmental systems, the way forward lies in 

strengthening institutional capacity, enforcing strict compliance, and modernizing monitoring 

mechanisms through real-time technologies. Equally important is empowering communities through 

awareness, participatory decision-making, and promoting sustainable practices at the local level. 

Protecting Telangana’s air, water, soil, and biodiversity requires coordinated action among government 

agencies, industries, and citizens. Only through such collaborative and resilient strategies can Telangana 

effectively address pollution challenges, safeguard public health, and ensure long-term environmental 

sustainability. The SAPCC for Telangana adopts a holistic, multi-sectoral approach to climate adaptation 

and mitigation. By addressing vulnerabilities in agriculture, energy, industry, health, water, and urban 

systems, the State aims to build long-term resilience. Strengthening institutional support, especially 

through EPTRI, and ensuring community participation are vital for effective implementation of the 

Action Plan. 
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