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EDITORIAL MESSAGE 

 

We are delighted to bring out the inaugural issue of the Journal for Equitable Research in 

Multidisciplinary Studies, published by the Jadavpur University Scheduled Castes and Scheduled 

Tribes Teachers’ and Officers’ Association. This marks the Association’s first venture into academic 

publishing, offering a multidisciplinary platform for scholarly engagement across diverse thematic 

areas. 

The journal received seven submissions between August and December 2025. All manuscripts 

underwent a rigorous double-blind peer review process. The journal adopts a fully online submission 

and management system through Open Journal Systems (OJS), supported by the Public Knowledge 

Project, ensuring transparency and efficiency in the editorial workflow. 

This first issue features five carefully selected papers that reflect a wide range of interdisciplinary 

concerns. 

Together, these contributions reflect the journal’s commitment to fostering equitable, inclusive, and 

socially relevant research. We hope this inaugural issue will serve as a foundation for future scholarly 

dialogue and collaboration. 

 

Dr. Atanu Saha  

Chief Editor  

Journal for Equitable Research in Multidisciplinary Studies
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Abstract 

The Indian Sundarbans Delta is experiencing severe water scarcity that has affected 4.5 million people due to 

increased salinity levels, restricting access to drinking and irrigation water. Areal surface-water coverage has 

been obtained through use of MNDWI from Landsat with subsequent classification and determination of zonal-

statistics estimation, surface-water quality data (2019–2022) from the NWMP portal and groundwater levels-

reports and groundwater quality data from current CGWB reports then used to prepare surface and groundwater 

quality maps employing Empirical Bayesian Kriging. The central part of the delta had better water quality than 

Sagar Island, which was observed to have WQI values in the range of 203.98–255.6 in the Water Quality Map 

produced in this study. Groundwater levels diminished from 3.3 meters BGL in 1996 to 7.67 meters BGL in 

2022. Freshwater scarcity and seawater intrusion are affecting agriculture and food security. 

 

Keywords: water demand, ground water availability, water quality, salinity, green economy 

1. Introduction 

Groundwater is a vital source of water worldwide, with an estimated 25% of water consumption globally 

that relies on groundwater sources (although this varies by region and development) (Mishra, 2023). As to 

Southeast Asia and the Pacific, in particular, groundwater supplies drinking water to 66% of urban households 

and 60% of rural households, or 79% of the populations in those countries (Carrard et al., 2019). 

In the Sundarbans region, access to fresh drinking water is a critical issue due to the predominance of 

brackish water. Despite receiving abundant rainfall, the region fails to adequately utilize it to meet the needs of 

its 4.43 million residents across 19 administrative blocks (Bhadra & Hazra, 2012). The region's terrain 

frequently changes due to floods, cyclones, beach erosion, and sea level rise, causing significant disruptions to 

local livelihoods (Mondal & Bandyopadhyay, 2014). 
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After Cyclone Aila in 2009, water quality measurements at three stations in the Sundarbans showed 

sharp increases in COD, BOD, nitrate, and phosphate levels (Bhattacharya et al., 2014). Six blocks close to river 

estuaries (Gosaba, Hinjalganj, Patharpratima, Basanti, Namkhana, and Sagar) face severe water problems in 

agricultural areas due to high salinity. Despite surface water supply, potable water availability is nearly 

nonexistent, forcing reliance on groundwater located below 300m (Zaman & Gayen, 2008). 

During the COVID-19 pandemic, surface water quality in rivers improved by 40-50%, with notable 

decreases in TDS and BOD levels, demonstrating the potential for natural water quality recovery (Chakraborty 

et al., 2021). The urgent need for a fresh water supply to protect the Sundarbans' landscape and mangrove 

ecosystem is evident, considering the region's high salinity levels(Saha, 2024; Wahid et al., 2025). Mangrove 

forests play a crucial role in providing habitat, preventing erosion, and protecting against natural disasters, 

making the assessment of surface water quality and temporal changes essential (Rahman et al., 2013).Sagar 

Island, with its numerous tidal creeks, presents opportunities for large-scale aquaculture. Studies have been 

conducted to investigate the surface water quality in these creeks, revealing the potential for sustainable 

aquaculture practices (Basu et al., 2021). In low-lying areas like Sagar and Basanti blocks, fish farming ponds 

are vulnerable to saltwater flooding, prompting farmers to raise the height of pond dikes to reduce salinity 

intrusion (Chand et al., 2012). 

Global climate patterns such as the El Niño Southern Oscillation (ENSO) and the Indian Ocean Dipole 

(IOD) significantly affect water quality and recharge patterns. Continuous monitoring and adaptation strategies 

are necessary to mitigate these impacts (Das, Mukherjee, et al., 2021). Studies have modelled the Water-Energy-

Food (WEF) nexus in India using various data sources, including the Community Land Model v4.0, to estimate 

groundwater storage changes and validate satellite-derived groundwater data (Barik et al., 2017).Research has 

also explored nexus modelling of water, energy, and food subsystems, considering variables such as agricultural 

water withdrawal and electricity consumption. This approach underscores the importance of integrated resource 

management to ensure sustainable development (Ravar et al., 2020).Given the high population pressure in the 

Sundarbans, it is crucial to assess water availability and production for aquaculture and agriculture, alongside 

addressing the knowledge gap regarding dry season irrigation (Humphreys et al., 2014). The urgent need to 

improve water management practices in the Sundarbans is clear. This includes enhancing rainwater harvesting, 

developing sustainable aquaculture practices, and implementing integrated water resource management 

(IWRM) approaches. Addressing these challenges requires a comprehensive understanding of the region's 

hydrology, climate impacts, and socio-economic conditions. 

The Sundarbans region's water scarcity issues are multifaceted and require a holistic approach to 

address. By leveraging scientific research, technological advancements, and community engagement, it is 

possible to develop sustainable solutions that ensure water security for the region's residents. This will not only 

improve their quality of life but also contribute to the resilience and sustainability of the Sundarbans' unique 

ecosystem. 
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2. Study area 

The Sundarbans are situated in the lower Gangetic delta (≈21°43′–21°55′N, 88°42′–89°04′E), 

comprising a complex estuarine system of tidal channels that is supported by seven major rivers draining 

southward into the Bay of Bengal. Tidal channels and channel banks, along with the dynamic tidal processes, 

help regulate freshwater–saltwater exchange, sediment deposition, and the patterns of salinity throughout the 

landscape (Das, Mishra, et al., 2021). 

Salinity is the most important driver of hydrological and ecological change: research and monitoring 

reports illustrate that salinity levels have increased throughout the Sundarbans from north to south, and have 

accelerated amid storm surges and sea level rise. Studies report episodic salinization following cyclones (e.g. 

Sidr 2007, Aila 2009, Amphan 2020). Sea-surface temperature and estuarine temperatures have also increased 

in the region (0.019 °C yr⁻¹ in the Bay of Bengal and ~0.06 °C from 1980–2007), further adding stress to 

freshwater species and biogeochemical processes Ghosh, 2015; (Abul & Mallik, 2016; Ghosh, 2015). The 

submergence of mangroves and salinization of agricultural lands has already led to reductions in paddy 

cultivation and sharp declines in freshwater fish catches and hatchling survival in some areas (Ghosh, 2015). 

Fig. 1: Study area of Indian Sundarbans (West Bengal) 
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The availability of groundwater is highly limited: useable fresh groundwater is reported only at 

significant depth (~160–400 m) in many parts of the Sundarbans, beyond the capability of shallow wells for 

potable supply, while communities are left relying on limited surface freshwater sources and deep aquifers (Abul 

& Mallik, 2016; Bhadra et al., 2020; M. Mondal et al., 2024). Collectively, the estuarine salinity regime, 

disrupted surface-water quality after extreme events, and deep, spatially variable aquifers will create significant 

challenges to drinking-water security, irrigation, and aquaculture. Because of this, hydrological responses will 

depend on controlling freshwater inputs (capture and storage), limiting saltwater intrusion, and continuous 

monitoring of channel dimensions, salinity gradients, and aquifer recharge. 

 

3. Methodology 

A map of the available water resources and their accessibility was produced by combining four essential 

parameters that defined the water supply, the water quality, the ground water levels and the ground water quality. 

The four parameters described above were combined into one composite layer by using the Weighted Overlay 

Method. The surface water supply was calculated from MNDWI values that were generated from Landsat 

images that were pre-processed. The mapping of the surface water quality was completed by using a 

combination of weighted overlays and spatial interpolation from secondary data from the CPCB. Ground water 

levels were mapped using interpolation from data collected by the Central Ground Water Board (CGWB). The 

assessment of the ground water quality was completed with weighted overlays and spatial interpolations from 

datasets of CGWB. The temporal range of the analysis encompasses the period from 2019 through 2022 (Figure 

2). 

Surface water, which includes rivers, canals, ponds, wetlands, and other bodies, is assessed and 

quantified using the Modified Normalized Difference Water Index (MNDWI). The MNDWI formula is (Green 

– SWIR)/(Green + SWIR) (Xu, 2006). MNDWI values greater than zero indicate the presence of water, while 

negative values denote non-water features in the Sundarbans region.  

Surface water quality is evaluated by computing the Water Quality Index using a weighted averaging 

method that includes parameters such as pH, salinity, dissolved oxygen (DO), turbidity, and chlorophyll (CHL). 

Groundwater quality and level data are obtained from the Central Ground Water Board report and the Global 

Groundwater Information System (GGIS) developed by the International Groundwater Resources Assessment 

Centre. Parameters for groundwater quality assessment include pH, electrical conductivity (EC), carbonate 

(CO3), bicarbonate (HCO3), chloride (Cl), sulfate (SO4), nitrate (NO3), phosphate (PO4), total hardness (TH), 

calcium (Ca), magnesium (Mg), sodium (Na), potassium (K), fluoride (F), and total dissolved solids (TDS). 

Continuous surface maps for both surface water and groundwater quality and levels are generated using spatial 

interpolation techniques, specifically the Empirical Bayesian Kriging method and the Inverse Distance 

Weighting (IDW) method, selected based on their accuracy reports. These spatial continuous surfaces are then 

used to assess water availability and accessibility on a zonal or block-wise basis. Finally, a Consumable Water 
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Availability and Accessibility Map has been produced using the weighted overlay method, incorporating all four 

previously mentioned parameters of water availability and accessibility. All the parameters have been assigned 

equal weightage. 

 

Fig. 2: Methodological framework 

 

4. Results and Discussion 

The result and discussion section is presented in three main segments: the assessment of surface water, the 

assessment of groundwater and Consumable Water availability and accessibility mapping. 

a. Assessment of surface water: 

A comprehensive study of surface water quality was conducted across 19 blocks in the Sundarbans 

region during pre-monsoon, monsoon, and post-monsoon periods (Figure 3). The analysis focused on ten 

parameters, of which five—pH, Salinity, Dissolved Oxygen (DO), Turbidity, and Chlorophyll (CHL)—showed 

continuous variation. Data primarily from the post-monsoon period (August) were utilized for consistency. The 

pH levels ranged from neutral to alkaline (pH > 7.0) during the post-monsoon period. Salinity in the Sundarbans 

varied, with the highest recorded at 29.7 ppm and the lowest at 7.4 ppm. The region's ambient temperature 

during this time (28°C - 31°C) influenced salinity, which generally increased post-monsoon. 
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Fig. 3: Reclassified parameters of consumable water availability and accessibility map 

 

Areas between 115.54 to 166.62 WQI are classified as Good. The surface water quality in Canning I & 

II and Vasanthi blocks is relatively good, indicating limited pollution and adequate natural recharge. Areas of 

166.63 to 203.97 WQI are in the Medium category. Canning II, Vasanthi, Gosaba, Jaynagar I & II, Mathurapur 

I & II, Kultali, Sandeshkhali I, Lebukhali, Malancha, Bakkhali and Hemnagar fall under this category. Moderate 

levels of surface water pollution are observed in these areas, which may be due to agricultural runoff, gravel-

mud transport, tidal effects, and waste runoff from residential areas. 

Areas between 203.98 to 255.6 are in the Poor category. Surface water is highly polluted in Sagar, 

Kachuberia, Sandeshkhali II, Hingalganj and Bhagwatpur areas. Industrial effluents, tidal mixing, organic 
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pollution and increased sediment load may be responsible for these values. Surface water in these areas is not 

safe for use without treatment.Surface water availability is highest in Haroa, Minakha and Sandeshkhali blocks 

as per the MNDWI zonal statistics values. These blocks having MNDWI values between 0.03 and 0.21indicating 

the presence of open water bodies, river/canal networks and adequate surface water storage. These areas are 

generally wetland-rich, tidally dependent and close to riverine areas, so water availability is relatively high. 

Hasanabad, Basanti, Canning, Gosaba, Patharpratima and Namkhana have MNDWI values ranging from 0.17 

to 0.02. Although water availability in this region is moderate, the natural water holding capacity varies from 

year to year. Mathurapur I block has MNDWI value of 0.40 to 0.18, which is significantly lower. It indicates 

that the amount of open water bodies is extremely low, most of the land is used for agriculture or settlement, 

and Surface water capacity is limited due to geological conditions. (Figure 4 & 5). 

 

Fig. 4: Surface water quality 
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Fig. 5: Spatial distribution of surface water 

 

b. Assessment of Groundwater: 

The groundwater quality assessment focused on both deep and shallow water during the post-monsoon 

period, considering various parameters (pH, EC, CO3, HCO3, Cl, SO³, NO3, PO³, TH, Ca, Mg, Na, K, F, and 

TDS). Shallow water exhibited higher salinity compared to deepwater due to significant sea water intrusion. 

Deep water was more alkaline (pH > 7.0) due to higher bicarbonate concentrations. These values indicated that 

shallow water, affected by seawater intrusion, was unsuitable for drinking. Some deeper groundwater sources 

were found suitable for drinking. 
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Fig. 6: Groundwater quality 

 

Qualitative differences between regions are clearly discernible in terms of WQI values for groundwater. 

Areas between 17.9 to 25.23 WQI are classified as Good. Jayanagar I and II, Kultali, Canning I, Sandeshkhali 

II, Vasanthi and Gosaba belong to this category. Groundwater contamination in these areas is relatively low and 

water quality is within acceptable limits, indicating safe drinking. 25.24 to 31.77 WQI populated areas fall into 

the Medium category. Hasnabad, Meenkhan, Patharapratima, Kakdwip, Sandeshkhali II, Hingalganj, Canning 

II and Mathurapur I and II fall under this category. The pollution pressure in these areas is moderate and the 

water quality is somewhat compromised but can still be usable with minor purification.Areas between 31.78 to 
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43.16 WQI value are of Poor category. Water quality is poor in Sandeshkhali I, Meenakh, Hasnabad, Hingalganj, 

Namkhana and Sagar blocks. High levels of contamination are present, which may pose a health hazard and the 

water is not suitable for direct consumption without proper purification. The depth of the groundwater sampled 

in this study indicated the average groundwater depth in each respective year. The year by year average depth 

of groundwater was 3.3m bgl in 1996 and decreased to 6.5m in 2017 and again down to 7.67m bgl in 2022.(Das, 

Mishra, et al., 2021).This suggests that the groundwater level decreased by about 3 m between 1996 and 2017 

and approached near-normal conditions by 2022. Observations indicate that groundwater levels in the 

Sundarbans drop markedly during the pre-monsoon period, rise during the monsoon, and stabilize to normal 

levels in the post-monsoon period. The temporal pattern of groundwater-level (GWL) fluctuations is similar in 

both shallow (15 mbgl) and deep (115 mbgl) aquifers. Shallow groundwater level (below 0.33-4.54 m) in the 

study area includes the following blocks: Haroa, Meenakhan, Sandeshkhali I, Hasnabad, Basanti and Canning 

I. Blocks designated as shallow groundwater level indicate maximum availability of groundwater in these areas 

and these "natural zones" are the most "efficient". Where groundwater is between 4.55 and 10.52 m below 

ground level, these represent groundwater conditions for medium to high groundwater levels. The following 

blocks are found within this range of groundwater levels: Basanti, Mathurapur I, II, Hingalganj, Canning II, 

Namkhana, Kakdwip, Jayanagar I In Gosaba and Basanti, many residents must travel long distances to collect 

drinking water using the Vat system. 

 
Fig. 7: Spatial distribution of groundwater level 
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5. Consumable Water Availability and Accessibility Mapping 

The comprehensive assessment of surface and groundwater quality in the Sundarbans region highlights 

significant variations in water quality and availability across different periods and locations. The post-monsoon 

data revealed trends and regional disparities, emphasizing the need for targeted water resource management 

strategies to address the challenges posed by salinity, alkalinity, and water accessibility in both surface and 

groundwater sources.The areas with good freshwater availability and accessibility (red) are primarily 

concentrated in the northern and central parts of the district comprising Canning I, Basanti, Gosaba, Jaynagar 

I& II, Kultali, Mathurapur I blocks. This suggests that these regions have a better water supply infrastructure 

and natural resources compared to other areas. A significant portion of the district, particularly in the southern 

and eastern regions, falls under the category of moderate freshwater availability and accessibility (yellow) 

comprising Haroa, Minakhan, Canning II, Kakdwip, Mathurapur II, Patharpratima, Namkhana blocks. These 

areas may face challenges in meeting their water needs during certain periods or for specific uses.The areas with 

low freshwater availability and accessibility (green) are scattered throughout the district, but they are more 

prominent in the southern and western regions comprising the Hasnabad, Sandeshkhali I & II, Hingalgunj, And 

Sagar. These areas may experience water scarcity and have limited access to clean drinking water. 

 
Fig. 8: Consumable fresh water availability and accessibility map 



JOURNAL FOR EQUITABLE RESEARCH IN MULTIDISCIPLINARY STUDIES 

Vol. 1 | Special Issue | April 2026 

──────────────────────────────────────── 

 

14 
 

6. Discussion 

Water scarcity in the Sundarbans region of India is a significant issue primarily due to high salinity 

levels in surface and groundwater sources along with variability caused by seasons and climate change. Our 

research on water quality and availability mapping through remote sensing and GIS approaches was helpful in 

describing the contemporary situation of water resources in this area.  

In our evaluation of water surface quality over 19 blocks of the Sundarbans, we found marked seasonal 

and spatial variability. For pH, salinity, dissolved oxygen (DO), turbidity, and chlorophyll (CHL), there was 

continuous variability in pre-monsoon, monsoon, and post-monsoon periods. In particular, we saw the pH levels 

in post-monsoon were neutral to alkaline, so the water should not show an acidic challenge. Salinity was a 

prominent context with certain pockets of the study area, where salinity ranged from 7.4ppm -29.7ppm. 

Vacillations with references to ambient temperatures where temperatures varied between 28°C and 31°C during 

the time of our collection. In general, the central zone of the Sundarbans had a better quality of water than to 

the northern and southern zones with better management practices and less salt intrusion from the sea. 

Specific areas including Sagar Island, Kachuberia, Bhagabatpur, and Namkhana were found to have 

poorer overall water quality, likely a result of increased salinity and pollution levels. Areas that demonstrated 

moderate water quality included Gosaba, Hemnagar, Sandeshkhali, Lebukhali, Malancha, and Bakkhali and 

suggests that localized management of water uses may be more feasible in these locations. There is also a clear 

distinction between shallow vs deep groundwater quality in the Sundarbans with depth being particularly 

relevant in post monsoon systems. Shallow water sources had elevated salinity level from strong seawater 

intrusion, which made them unsuitable for consumption. On the other hand, deeper groundwater sources were 

more alkaline, found higher concentrations of bicarbonate, and some sources were considered suitable for 

consumption. Still, there are distinct regional differences in the quality of groundwater. Specifically, both 

northern and southern locations in the Sundarbans faced poorer groundwater quality from increased salinity and 

seawater intrusion. These areas also had unsafe consumption from shallow and deep groundwater sources. The 

central parts, though also affected by seawater intrusion, had better deep-water quality, making it a more viable 

option for potable use. 

Groundwater quality was not acceptable in certain places, such as Hasnabad, Minakha, Sandeshkhali, 

Hingalganj, Namkhana, and Sagar Island, requiring different types of interventions for managing water. Other 

blocks, like Jayanagar, Kultali, Basanti, and Gosaba, had reasonably good groundwater quality. However, the 

accessibility of water in these blocks was less than optimal because of the Vat system and fewer drinking water 

tube wells, making effective distribution difficult. Using the Modified Normalized Difference Water Index 

(MNDWI), we assessed surface water accessibility between blocks, and there were substantial differences: 

• High Surface Water Accessibility Zones: Haroa, Meenakha, and Sandeshkhali exhibited high 

accessibility with MNDWI values ranging from 0.03 to 0.21. 
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• Moderate Surface Water Accessibility Zones: Hasanabad, Basanti, Canning, Gosaba, 

Patharpratima, and Namkhana had moderate accessibility with MNDWI values between -0.17 and 

0.02. 

• Low Surface Water Accessibility Zones: Mathurapur I block had low accessibility with MNDWI 

values between -0.4 and -0.18. 

These findings are significant for the comprehension of water resources spatial availability and the 

sustainable use of the water resources. The zonal detailed statistics allow for a better understanding of the area 

that requires immediate attention and intervention. The analysis has highlighted alarming trends of groundwater 

levels. The average groundwater levels decreased from 3.3 meters below ground level (mbgl) in the year 1996 

to 7.67 mbgl in 2022. The decrease in groundwater levels is sharp and is an indication of over-extraction and 

insufficient recharge, and seasonal fluctuations have also contributed. There is a rapid decline in groundwater 

level from pre-monsoon to monsoon, followed by some stabilization of levels post-monsoon. Groundwater 

levels showed similar fluctuations in shallow (15 mbgl) and deep (115 mbgl) regions in the study area. 

Importantly, the northwestern slice of Sundarbans with arsenic pollution, has very low groundwater levels. The 

other blocks have medium to high groundwater levels, although saline groundwater is also present. 

The limited availability of freshwater supply both in terms of surface and sub-surface water storage 

facilities is one of the important determinants of agriculture and food security in the Sundarbans. Blocks like 

Gosaba, Canning, Patharprotima, Kakdip, Sagar and Namkhana are especially relevant here. For example, 

residents of blocks such as Gosaba and Basanti sometimes have to travel long distances to collect drinking water 

based on the Vat system indicating the need for improved water management and infrastructure. 

 

7. Conclusion 

The accessibility of groundwater varies spatially across the study area. There are six blocks with shallow 

groundwater levels (groundwater level of < 4.54 M below ground level) – these are: Haroa, Meenakhan, 

Sandeshkhali I, Hasnabad, Basanti and Canning I, accounting for 33% of all blocks surveyed (33%). Therefore, 

these six blocks represent the most concentrated area of groundwater accessibility. Eight blocks contain 

groundwater located at an intermediate depth (between 4.55 and 10.52 M) – these include Basanti, Mathurapur 

I & II, Hingalganj, Canning II, Namkhana, Kakdwip and Jayanagar I (44% of study area). They also provide 

moderate to high levels of groundwater accessibility for extraction, generally requiring intermediate levels of 

technological intervention. 

In contrast to its spatial variability with respect to accessibility, the quality of groundwater exhibits a 

high degree of spatial deterioration, necessitating urgent attention. The classification of WQI indicates three 

separate ranges or classifications of groundwater quality: Groundwater of Good Quality (17.9 – 25.23 WQI) 

has limited availability (six blocks only; comprising 33% of surveyed blocks), and provides drinking water that 

is free of harmful contaminants. Groundwater of Medium Quality (25.24 – 31.77 WQI) can be found in eight 

blocks (comprising 44% of surveyed blocks) and is suitable for human consumption with some degree of 
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treatment. Groundwater classified as Poor Quality (31.78 – 43.16 WQI) contains extremely high amounts of 

contaminants that render it unsafe for direct human consumption, thus posing a serious threat to human health. 

The availability of surface water demonstrates a strong spatial pattern consistent with the deltaic and 

estuarine nature of the district. The areas of highest surface water availability are located within three blocks, 

constituting a total area of 17% of the study area (MNDWI = 0.03–0.21), where large water bodies and extensive 

river networks exist in wetland-rich and tide-influenced environments. The broader region of moderate surface 

water availability (MNDWI = 0.02–0.17) comprises six blocks and comprises 33% of the area. For this region, 

natural storage capacity varies greatly depending upon the season. Mathurapur I block displays very little surface 

water (MNDWI = 0.18–0.4) due to its large agricultural and settlement population. 

Surface water quality is similarly poor. Good quality surface water (WQI = 115.54–166.62) is limited 

to three blocks (17% of the area). Medium quality surface water (WQI = 166.63–203.97) exists in eleven blocks 

(61% of the area), where pollution from agricultural runoff and urban waste diminishes the usability of water. 

Poor quality surface water (WQI > 203.98–255.6) exists in five blocks (28% of the area), where industries 

release high levels of pollutants accompanied by organic matter that require extensive treatment before any 

potential use. 

In general, the analysis of the data presents a clear distinction between the total number of blocks with 

access to groundwater (77% of total blocks) and that of those maintaining good groundwater quality (33% of 

total blocks). In addition, we know that 83% of the surface water in blocks classified as mid/poor surface water 

has experienced degradation to levels considered as poor (WQI > 166.63), demonstrating the widespread extent 

of surface water contamination. 

Regarding water systems and contaminated areas, there are some specific areas of concern. These blocks 

have specific aspects to consider regarding their performance, such as the Hindalganj, Sandeshkhali I, 

Sandeshkhali II and Meenakhan areas, where both surface water and groundwater quality deteriorate 

concurrently; or there may be blocks with fewer issues but better quality, such as Jayanagar I, Jayanagar II and 

Vasanthi blocks (where both quality systems are relatively better than the comparison zones). Thus, they can 

serve as model areas for protocols related to management techniques. 
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Abstract 

Audio description, along with other forms of assistive technology that can foster an environment for inclusive 

entertainment, remains largely unimplemented for making audiovisual content accessible in many commonly 

spoken languages, including Bengali. In this paper, we present two pioneering initiatives that aim to at least 

partially mitigate this lack by providing audio-described films to the Bengali-speaking visually disabled 

audience. Additionally, this paper explores the process of creating such accessible content with critical 

awareness and examines practical concerns related to making the final products widely available to the public 

on the internet. 

 

Keywords: audio description; audio narration; assistive technology; inclusivity; marginality; visual disability; 

accessibility 

1. Introduction 

A notion of accessibility that is limited to only ramps, Braille books, handrails, and other such visible, 

photographable accommodations, infrastructural fittings, and retrofits can lead to a society ruled and dominated 

by spectacle. In such an environment, access to cultural texts, like films, remains largely overlooked in 

popular/popularised/populist discourses, hindering the path to cultural inclusivity. Audio description (AD) holds 

the potential to reduce this hindrance, ensuring the production of accessible cultural capital. The implementation    
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1 Some of the initial ideas for this paper, especially the ones related to Pather Panchali, were developed through an oral 

presentation, entitled Audio Description as a Class Project: The Possibilities of Student-Led, Low Budget Initiatives for 

Filling the Gaps in Vernacular Assistive Technology, delivered by Arya Moitra on October 15, 2025, at BITS-Pilani, 

Hyderabad Campus. It was presented during Accessible by Design, a two-day international symposium organised by the 

Department of Humanities and Social Sciences in collaboration with the Department of Computer Science and Information 

Systems. 
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 (Chakraborty, 2018, p. 30). The early development of AD can be traced through a series of events that took 

place in the United States during the latter half of the 20th century (Snyder, 2008). Eventually, AD has “emerged 

as an independent field of study and a viable commercial reality in its own right” (Taylor and Perego, 2022, p. 

1). Practical applications of AD have made their way into the realm of Indian cinema. At first glance, this 

development might seem to be fully in alignment with Section 29 of the Rights of Persons with Disabilities Act, 

2016: 

The appropriate Government and the local authorities shall take measures to promote and protect the 

rights of all persons with disabilities to have a cultural life and to participate in recreational activities 

equally with others which include,— … 

(c) making art accessible to persons with disabilities; …  

(g) developing technology, assistive devices and equipments to facilitate access and inclusion for 

persons with disabilities in recreational activities. 

However, given the complex dimensions of language politics that inevitably spread to issues connected 

to disability, this introduction of AD in Indian films potentially contributes to a notion of accessible cinema that 

contradictorily endorses an uneven landscape for access to entertainment, giving preference to only a certain 

section of visually disabled people in India. 

The Film and Series Title Directory, made available through the Audio Description Project (n.d.), 

presents an indication of this unevenness. At the time of writing, the directory offers a list of 650 works with 

Hindi AD. Titles of works with AD in other major languages spoken in India, let alone the more marginalised 

ones, either do not appear in the list at all or, in the case of a handful of languages, show up in a much smaller 

number.  2For example, the directory currently displays merely 33 works with Tamil AD3.  Sridhar (2020), 

criticising the practice of imposing the Hindi language “upon populations without recognizing their views and 

desires,” argues for “[c]ommitting ourselves to acknowledging diverse voices and becoming aware of our own 

biases and assumptions . . . to create a reality where pluralities co-exist, thrive and enrich each other” (p. 65). 

Taking this view into account, there is an urgent need for more initiatives that go beyond addressing solely the 

Hindi-speaking visually disabled film audience, and this paper presents such pioneering projects. 

 

2. Audio Description as a Class Project 

Project-based learning “shifts the focus away from passive absorption of information and toward active 

engagement” (Novalia et al., 2025). A product of this approach is our first AD initiative, which was initially 

conceived as a class project for the Disability in Indian Literature course at Jadavpur University4.  Offered at 

 
2 The online directory can be filtered based on language and other criteria. 
3 Despite this, the number of works featured in the directory with Tamil AD is still currently higher than that of works with 

AD in any other commonly spoken languages in India apart from Hindi. Other than Tamil and Hindi, works with AD in 

Kannada, Marathi, Punjabi, and Telegu can be found in the directory at this moment. 
4 More specifically, Arya Moitra worked on the project as a student under the supervision of Ishan Chakraborty, who 

coordinates the aforementioned course. 
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the Department of English, the course has become a platform for the production of several student-led projects. 

Thus, it provided a suitable environment for producing the first-ever Bengali AD of a film—Satyajit Ray's 

Pather Panchali (1955). With no funds to support the initiative, the work was bound to be done under tight 

financial constraints. The entire project was produced on a laptop. A simple pair of earphones with an in-line 

microphone was used for recording the vocal input and for testing the audio output. Additionally, free and open-

source digital tools, such as Audacity and Kdenlive, were utilised to deal with the audiovisual content. 

On April 4, 2025, beyond the four walls of the classroom, the project was publicly presented with the 

help of the Centre for Persons with Disabilities at Jadavpur University. The event garnered significant media 

attention (Anandabazar Patrika, 2025; Das, 2025; ETV Bharat Bangla Team, 2025). During the presentation, 

both visually disabled and able-bodied people remained seated together to experience the new iteration of a 

well-known film. The organisation of this event should be considered as an effort to bring discussions related 

to disability studies out of the academic sphere, raising general awareness regarding AD and its importance in 

Bengali cinema. This direct societal engagement opens up possibilities for community-engaged scholarship, 

which “centrally focuses on the collaborative development and application of scholarly knowledge to address 

pressing social issues” (da Cruz, 2018, p. 149). 

Being a student-led initiative, this project certainly lacks many qualities of a well-funded and 

professionally produced AD. However, this effort still proves that students can successfully attempt to at least 

partially fill the gaps in assistive technology. The project, the public presentation, the media interactions, and 

this paper itself should encourage similar undertakings in non-Hindi languages. The low-budget nature of the 

project only adds to this encouragement. Financial support can definitely enrich such a project, providing 

opportunities for upgrading the hardware, seeking professional help, and employing other enhancements. 

Nevertheless, while these possible improvements are desirable, this project proves that the lack of funds does 

not immediately render the production of AD impossible. 

 

3. Audio Description as a Research Initiative 

While the aforementioned project provided a valuable opportunity to explore the practical possibilities 

of AD in Bengali cinema, it lacked intentional utilisation of critical models to better understand theoretical 

underpinnings. A way to mitigate this lack has been presented through an opportunity funded by the Whose 

Knowledge? global campaign. The Accessibility/Languages/Tech initiative is “a collaborative effort between 

Whose Knowledge? and disability rights activists and researchers from Pakistan, India and Bangladesh,” which 

seeks to “propose solutions for the creation of meaningful, safe and accessible tech-based experiences of people 

with impairments in South Asia” (Whose Knowledge?, n.d.). As part of this research project, we have tentatively 

proposed to create audio-described versions of three Bengali films: Jamai-Babu (1931), Radha-Krishna or 
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Kalanka-Bhanjan (1933; henceforth Radha-Krishna), and Annapurnar Mandir (1936)5. Each of these films holds 

a unique place in the history of Bengali cinema for different reasons. Jamai-Babu is “the only surviving Bengali-

language film from the silent era” (Sinha, 2013, p. 43). Radha-Krishna is one of the several films from “the 

early talkie era,” which, according to Gooptu (2010), “were films based on popular Bengali legends, and had 

been successful as theatre productions” (pp. 31–32). Chhabi Biswas, who is “[b]est-known outside Bengal for 

his two major performances in Satyajit Ray’s Jalsaghar and Kanchanjungha,” debuted as a film actor in 

Annapurnar Mandir (Rajadhyaksha & Willemen, 1999, p. 67). With this initiative, we aim to apply different 

AD-related models/theories to the films, potentially opening the door to analysing and comparing the 

implications of the critical output in future studies within the context of Bengali cinema. The following section 

of the paper will specifically highlight our process of making Jamai-Babu accessible to a Bengali-speaking 

visually disabled audience. 

Jamai-Babu features slapstick humour centred around the protagonist Gobardhan, who comes from the 

countryside to visit Calcutta (Dass, 1931)6.  The comic storytelling of this silent film depends on the audience’s 

ability “to laugh at Gobardhan and with the other more cosmopolitan characters who have mastered the 

technologies, languages, and modes of comportment of the city” (Sinha, 2013, p. 44). Our work on Jamai-Babu 

explores a specific model: audio narration (AN). Kruger (2010) states that AN “seeks to provide access through 

an integrated narrative,” making it different from “traditional AD, where the emphasis is on description,” while 

also acknowledging that “AD will already contain narrative elements just as AN would contain descriptive 

elements,” which creates “a descriptive-narrative continuum” (p. 233). While the existence of narrative elements 

in AD should come as no surprise, the very act of defining AN puts those elements in focus. The awareness of 

AN and the prioritisation of narrative elements might drastically change the course of making films accessible 

to a visually disabled audience. Kruger (2010) examines the descriptive-narrative continuum within the context 

of audiovisual translation (AVT) “that deals with providing access to audio(+)visual texts by means of 

supplementary auditory input that substitutes the visual component of the film (what we may call audio access 

for short)” (p. 232). An attempt to provide this audio access to a silent film, such as Jamai-Babu, brings particular 

benefits as well as challenges. Silent films and talkies offer two vastly different experiences during the creation 

of AD/AN tracks. As a silent film contains no recorded dialogue, it allows relatively greater flexibility in terms 

 
5 The title sequences of both Jamai-Babu and Radha-Krishna feature Bengali and English versions of the same titles (Dass, 

1931; Chowdhury & Bose, 1933). Both English versions are set entirely in uppercase. While the Bengali and the English 

titles are similar due to possessing double quotation marks for emphasis, they also contain slight differences, i.e. the 

presence or absence of a hyphen or a gap. Apart from using title case and omitting the emphatic quotation marks for the 

sake of readability, we have attempted to consistently follow the format of the English titles in the films by reproducing 

the placement of hyphens in the title sequences. The titles have been formatted differently by some scholars (Gooptu, 2010; 

Sinha, 2013). 
6 The surname of Kalipada Dass, the director of Jamai-Babu, is spelt differently in different sources. Gooptu (2010) writes 

“Dass” (p. 27). Sinha (2013), however, prefers “Das” (p. 43). The spelling used by Gooptu (2010) aligns with how the 

director’s surname appears in the film (Dass, 1931). We have opted for maintaining this alignment in the list of references 

and in-text citations. 
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of framing and placing AD/AN content7.  This greater flexibility, however, might come with an increased 

reliance on visual elements in the film, for which audio access needs to be sufficiently provided. The fast-paced 

nature of Jamai-Babu makes this especially difficult, providing little room for pauses during the verbalisation 

of the lively visual elements. 

The notion of AN is based on a process of re-narrativising a film for the sake of providing audio access 

to visually disabled people, “presenting a coherent narrative that does not disturb the audience’s immersion in 

the story world” (Kruger, 2010, p. 234). In this context, Kruger (2010) borrows from narratology to present the 

notion of focalisation in films. Focalisation is defined as “the positioning and oriental restrictions of narration,” 

referring to “not only WHAT is shown, but from which (audiovisual, psychological, emotional, ideological, etc.) 

angle, or HOW it is shown.” (Kruger, 2010, p. 236). Kruger (2010) focuses on the written narratives to identify 

markers of focalisation, which “provide orientation in terms of characterisation (the qualities of the character 

through which we imagine experiencing events), subjectivity (interpretation of events as opposed to 

straightforward or objective description, use of personal pronouns), and deixis” (p. 238). This leads to a section 

on filmic markers of focalisation, in which Kruger (2010) declares that “it is important to understand how filmic 

narrative works, in order to determine the narrative effect created by filmic devices” (p. 239). With these points 

in mind, we prepared the AN script for Jamai-Babu. The next portion of the paper contains a brief analysis of 

the re-narrativised elements in the script with a few examples. 

The film starts with Gobardhan’s letter, sent to his brother-in-law, Amal, announcing the protagonist’s 

impending arrival in Calcutta (Dass, 1931). As Amal laughs at the writing, his unnamed friend reminds him that 

he will be late if he does not leave for the train station immediately to meet Gobardhan. As the two friends get 

up, the film cuts to a shot of the arrival of a train at the station in question. It is possible to describe the previous 

scene by focusing only on the external features, disregarding the narrative effect caused by the scene that comes 

next. This approach can be suitable for conventional AD. Following the AN model, however, we propose the 

following to re-narrativise the earlier scene in Amal’s room: 

বিছানায় শুযয় বিঠিটা পড়যে পড়যে অমল আর হাবি চিযপ রাখযে পাযরনা। ো চেযখ িই পড়া থাবমযয় 

োর িনু্ধ িযল ওযি, “বি অমল, বিঠি পযড় চে চোমার মযুখ হাবি আর ধযরনা—ভাইরাভাইযি আনযে োও, 

এবেযি চে নটা!” চি বনযের হােঘবড় েুযল ধযর অমলযি চেখায়। িনু্ধ ঠিিই িযলযছ। এখন না চিযরাযল 

িবেিই িড্ড চেরী হযয় োযি। 

Lying on his bed, Amal fails to contain his laughter while reading the letter. Seeing that, his friend stops 

reading and says, “Hey, Amal, that letter has you in stitches—you should go receive your brother-in-

 
7 One also needs to be mindful of how one interrupts the film score while recording AD/AN tracks. However, the video file 

of our choice contains no recorded soundtracks (“File:োমাই িািু - িাাংলা িলচ্চিত্র (১৯৩১).webm,” 2025). This does not 

imply that music was not present in silent films. Live music became a part of the presentation of silent films in India as 

early as 1896 (Ranade, 2006). While the video file we used does not preserve the traces of such live performances, there 

exists a version of Jamai-Babu on Commons with musical score (“File:Jamaibabu, 1931.webm,” 2025). This addition is 

most likely the result of an effort made by Rahul Ranade decades after the release of the film (Dubey, 2012; Mishra, 2012). 

We chose to not include this later development in our work. 



JOURNAL FOR EQUITABLE RESEARCH IN MULTIDISCIPLINARY STUDIES 

Vol. 1 | Special Issue | April 2026 

──────────────────────────────────────── 

 

24 
 

law. It’s already nine o’clock!” He shows his wristwatch to Amal. The friend is right. Amal will be 

really late if he does not leave immediately8.  (Audio Description for Bengali Films, 2026, 1:23) 

Instead of focusing only on external details, this narration attempts to understand Amal’s inner subjectivity, 

which Kruger (2010) considers an essential element of AN. It is assumed that Amal takes action based on the 

subjective notion that his friend is indeed right. Later, Amal explicitly apologises to Gobardhan for being late 

(Dass, 1931). So, the paragraph above fits neatly within the narrative. 

Looking into the influence of filmic devices on AN, Kruger (2010) emphasises that various filmic 

techniques, including different shots and angles, “have to be interpreted in terms of the way they allow and even 

direct the creation of the story world” (p. 240). At one point in Jamai-Babu, Gobardhan rushes through a street 

after bumping into multiple people (Dass, 1931). A tracking shot shows Gobardhan running forward while the 

hustle and bustle of the city goes on behind him. Our narration puts this scene into words in the following 

manner: “েনমানি ও োনিাহযন পূর্ ণ প্রার্িন্ত রাস্তা িলিাোর। চিই বভড় িাঠটযয় প্রার্ হাযে িযর চছাযট 

চ াির্দ্ণন” [Filled with people and vehicles, the roads of Calcutta are lively. Pushing through that crowd, 

Gobardhan runs for his life] (Audio Description for Bengali Films, 2026, 6:40). Instead of describing the city 

and the running sequence separately, we use the word “চিই” [that] to connect the two. The city is crowded, and 

that very crowd is the one through which Gobardhan must run in panic. In this way, we have attempted to 

cohesively capture and connect all the moving elements, which gain impact due to the additional on-screen 

movement caused by the tracking shot. Soon after, we solidify the intensification of Gobardhan’s panic amidst 

the chaos by mentioning the cause of his trouble using a suitable exclamation: “িাবড় োযি িী িযর ো চে চি 

োযননা!” [He has no idea how to return home!] (Audio Description for Bengali Films, 2026, 7:13). It is not 

any external feature but our assumption of Gobardhan’s inner feelings that leads to this declaration. In 

conventional AD, only describing Gobardhan’s actions (i.e. asking people for directions while frantically pacing 

through the street) should suffice, which we nevertheless do right before this exclamation. 

According to Kruger (2010), a significant element of narrative impact includes the “imaginary 

positioning of the audience in relation to the story world” (p. 237). Sinha (2013) argues that “Gobardhan’s 

incompetence in the city is not only the source of humor but is also a potential source of reassurance to audience 

members of their own cosmopolitanism” (p. 44). Thus, the positioning that allows the audience to treat 

Gobardhan as the object of laughter in the story world cannot be ignored. This realisation can influence the 

creation of AN. As an example, one can consider our treatment of a recurring comic device. Throughout the 

film, Gobardhan stumbles and falls in many scenes (Dass, 1931). During one of these scenes, we emphasise the 

repetition of the supposedly humorous motif: “চ াির্দ্ণন চেন িেি হা াঁটযে বিযখযছ, িারর্ চি আিার পযড় োয়” 

[It seems as if Gobardhan has only recently learnt to walk, because he falls again] (Audio Description for 

 
8 The Bengali dialogues in our script are the same as the ones that visually appear on the screen as intertitles during the 

film. The film simultaneously features Bengali, English, and Hindi intertitles. Nevertheless, for the purposes of the paper, 

we have provided our own English translation for the Bengali excerpts. 
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Bengali Films, 2026, 3:46). This mocking observation clearly resides outside the realm of external description. 

Following Sinha (2013), it can be stated that the inclusion of this remark in the AN script aligns with the visual 

code that incites the audience to laugh at the rural protagonist’s predicament. 

 

4. Audio Description as an Openly Accessible Resource 

Since the beginning of our collaboration with the Whose Knowledge? campaign, we have continued to 

direct our attention to making our work widely, publicly, and non-commercially available on the internet. 

Understanding platform-specific enforcement of copyright regulations and licensing information is crucial for 

dealing with online content. Our increased attention to this topic has led to certain challenges. While we do not 

claim full expertise in the nuances of copyright law across different jurisdictions, we nevertheless acknowledge 

the value of reflecting on some of these practical issues that one might face during the creation and publication 

of AD/AN content, especially without proper frameworks in place. 

Wikimedia Commons (henceforth Commons) is significant to our AD/AN-related initiatives. It is 

claimed that Commons hosts “more than 100 million freely licensed media files,” which are “either in the public 

domain or published under a Creative Commons copyright license that allows them to be reused free of charge” 

(Wikimedia Foundation, n.d.). While we could access the video files for Pather Panchali and Jamai-Babu 

through Commons, we had to be cautious of the differences in information related to licensing. U.S. copyright 

laws heavily influence the existence of non-U.S. materials on Commons: 

Commons is an international project, but its servers are located in the U.S., and its content should be 

maximally reusable. Uploads of non-U.S. works are normally allowed only if the work is either in the 

public domain or covered by a valid free license in both the U.S. and the country of origin of the work. 

The “country of origin” of a work is generally the country where the work was first published. 

(“Commons:Licensing,” 2026) 

At the time of writing, the Pather Panchali video file is marked as a work that “is in the public domain in India 

because its term of copyright has expired or it is ineligible for copyright,” followed by a reference  “to the Indian 

Copyright Act, 1957, as amended up to Act No. 27 of 2012 (Chapter V, Section 25)” (“File:পযথর পাাঁিালী – 

িাাংলা িলচ্চিত্র (১৯৫৫).webm,” 2026)9.  However, the section also states that the same “work may not be in 

the public domain in the United States because its U.S. copyright was restored by the URAA [Uruguay Round 

Agreements Act] as it was still copyrighted in its source country (India) on the URAA date (1 January 1996),” 

along with the following statement: “If you are the copyright holder of this file, and do not wish to have it hosted 

on Commons, please contact our designated agent or nominate the file for deletion, explaining the situation” 

(“File:পযথর পাাঁিালী – িাাংলা িলচ্চিত্র (১৯৫৫).webm,” 2026). In the case of Jamai-Babu, the video file is 

labelled as a work in the public domain in both India and the United States as it meets specific requirements 

 
9 Another video file version of the same film is available on a separate Commons webpage, which contains the same 

licensing information (“File:Pather Panchali (1955).webm,” 2026). This version was not utilised for the class project. 
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(“File:োমাই িািু - িাাংলা িলচ্চিত্র (১৯৩১).webm,” 2025). Moreover, since March 24, 2026, the Pather Panchali 

video file remains nominated for deletion on Common because a record of the U.S. copyright of the film exists 

in the Copyright Public Records System (“File:পযথর পাাঁিালী – িাাংলা িলচ্চিত্র (১৯৫৫).webm,” 2026; U.S. 

Copyright Office, 1998). Since our work on Pather Panchali started as an experiment within the bounds of a 

university course, it needs to be emphasised that global dissemination of the project was not one of our initial 

goals. Furthermore, as we are based in India, we primarily prioritised Indian copyright regulations. However, 

as our initiatives are gaining international recognition, we must re-evaluate the implications of our sources, 

methods, and other considerations, including concerns about the region-specific nature of issues related to the 

public domain. 

While we utilised Commons for procuring media files, we looked into YouTube for presenting our work. 

Goodrow (2017) reports that “people are spending a billion hours every day” consuming content on YouTube. 

Due to its popularity, the platform is a strong candidate for making AD content freely and widely available. 

However, similar to Commons, platform-specific restrictions become relevant for YouTube as well. In the case 

of YouTube, video owners can automate the generation of copyright claims based on the Content ID system, 

giving them the opportunity to block, monetise, and/or track the claimed content (Google, n.d.-a). The claims 

generated through this automated system are different from manually submitted copyright removal requests 

(Google, n.d.-b). Keeping these points and the information available on Commons in mind, we are fairly certain 

that our work on Jamai-Babu will not face such restrictions on YouTube. However, in the case of Pather 

Panchali, we are being cautious about making the film with Bengali AD available online after looking into the 

aforementioned issues related to the video file on Commons. As we currently lack the legal framework to 

sufficiently address this topic, a hasty decision might result in harming the longevity of the project. So, while 

our work on Jamai-Babu is publicly available on YouTube, we have not published the audio-described version 

of Pather Panchali on the internet as of now. 

From initial ideation to final publication, all the steps of producing audio-described content demand 

interactions with a multitude of interdisciplinary dimensions. Moreover, as shown in our analysis, the added 

questions of language politics and social hierarchies further complicate the process. Navigating through these 

complexities, we cannot overstate the importance of support, which can come in many forms. While the humble 

beginnings of audio-described Pather Panchali received encouragement and feedback from the public event, our 

current initiative is supported by a global campaign. Our efforts to increase the online presence of our initiatives 

can plausibly add to the formation of this supportive network. As we deal with various challenges, we aim to 

continue working towards sustaining discussions on Bengali AD and accessibility in general. 
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Abstract 

The lack of sustainable policies, traditional norms, and unbalanced social attitudes in Afghanistan are major 

socio-political challenges that significantly undermine teacher job satisfaction and retention in Afghanistan. 

Thus, this research aims to examine the significant role of socio-political factors in teacher job satisfaction and 

retention in Afghanistan among public and private schools. This study used mixed methods, and since a huge 

number of teachers, data were collected randomly from 300 professional educators based on an online survey. 

In this research, data were analysed descriptively and inferentially with the aid of SPSS.  

The findings show that the socio-political factors significantly predicted teachers’ job satisfaction and their 

leaving (Exp(B)=0.386, p=0.022). This study highlights the critical role of socio-political factors. This study 

emphasises social awareness and reform of government policies towards teachers. Thus, this study recommends 

supportive policies, job stability, the establishment of professional development programs, and the appreciation 

of teachers' efforts by society. 

 

Keywords: socio-political factors; teacher job satisfaction and retention; educational policy 

1. Introduction 

The education system in Afghanistan has always been tied to the country’s traditional policies and 

norms. As the country has witnessed the instability of various political systems, teachers in the country’s 

education system have consistently suffered due to socio-political factors such as political instability and a 

traditional view of education. In addition, socio-political changes in the country have presented teachers with 

serious challenges, such as low salaries and wages, deprivation of political support, lack of community support, 

and indigenous norms that constantly threaten teacher retention. Therefore, socio-political factors in 

Afghanistan significantly reduce the increase in job satisfaction and retention of teachers. 

The existing literature shows that social and political factors play an important role in the job satisfaction  
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and staying of teachers in their positions. In addition, SPFs lead to shaping teachers' decisions, commitments, 

and goals within educational institutions. The main factors that affect the life aspect of teachers regarding their 

position in educational institutions involve social and political factors. Social factors include environmental 

culture, social support, reward, promotion, students' treatment, teachers' recognition, employee relations, and so 

on. Political factors included government policies, political stability, budget allocation for teachers, changing 

educational programs, etc. 

This research deals with the significant effects of social-political factors and measures how these factors 

can influence the satisfaction and retention of teachers in private and public schools in Afghanistan. This 

research aims to understand job satisfaction and retention levels among teachers.  

As we all know, in this modern era and the use of technologies, especially AI in research and studies, 

has caused growth and progress in research dimensions such as information gathering and analysis. Despite all 

this progress in research, there are gaps and limitations in the existing studies, such as insufficient explanations, 

limited focus on teachers' job satisfaction and retention, and heavy reliance on quantitative methods. In addition, 

few researchers studied socio-political influences among teachers, while most of them investigated social and 

political factors as a sub-content.  

By providing valuable insights, this research helps to understand the significant effects of social and 

political factors on teachers, to know about the perceptions and experiences of teachers regarding their current 

job, to provide practical solutions, and to discover major challenges and suggestions regarding the negative 

effects of these factors on the satisfaction and retention of teachers in Afghanistan. Ultimately, the main purpose 

of this research is to enhance the level of teachers' satisfaction, contribute to developing the educational system, 

and reduce the turnover and attrition of teachers in Afghanistan. 

 

2. Literature Review 

Job satisfaction and retention are two of the most important parts of human resource practices that 

help organisations achieve their goals, create efficiency, productivity, employee well-being, strong work 

commitment among employees, and create a strong relationship between employees and the organisation. 

Therefore, this study has examined the important role of socio-political factors on job satisfaction and retention 

of teachers. Therefore, this study tried to employ a literature review approach from the latest and most 

valuable sources to understand the concepts of job satisfaction, retention, and the impact of socio-political 

factors on educators in educational institutions. 

a. Job Satisfaction 

According to Meier and Spector (2015), job satisfaction covers all over an individual, whether 

he/she is happy or unhappy with their job, and the factors that influence their feelings about their position 

are the individual's characteristics and individual traits. Based on Ćulibrk et al. (2018), job satisfaction is 
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an important part of HR practices, and the factors that most affect and enhance job satisfaction are 

employee recognition, motivation, employee characteristics, work conditions, and organisational policies. 

In a study that exhibits positive relationships between job satisfaction and employee performance. In 

addition, the type of job and level of position are the elements that determine satisfaction rates. 

Furthermore, implementing strategies and effective programs, building supportive environments, 

opportunities promotion, employee engagement, and regular evaluation of satisfaction level are the 

factors that shape satisfaction level (Inayat &Jahanzeb Khan, 2021). 

According to Basumallick (2021), job satisfaction is the level of feelings and happiness of 

employees with their current position by considering job status, relationships between colleagues, and 

policies of industries. In addition, the elements that contribute to enhancing job satisfaction level involve 

employee recognition, challenging solutions, making a convenient workplace, better salaries, developing 

career opportunities, and stable work-life balance.  

Quality of Work Life (QWL), positive work conditions, and regular evaluation of employee 

satisfaction enhance job satisfaction and employee performance (Suci et al., 2022). According to Noori 

(2023), by comparison between public and private schools, the most effective factors were salary, job 

security, environmental support, colleagues’ relationships, educational policies, and work conditions. Job 

satisfaction is subjective and related to employees within organisations regarding their feelings that are 

relevant to their work, and the elements that contribute to their happiness fulfilment are compensation, 

colleagues' attitudes, work environment, expectations, and rewards that make employees' satisfaction 

within organisations (Baxi et al., 2024). School climate is an important social factor that significantly 

impacts the job satisfaction of teachers. In addition, demographic factors are another element that makes 

teachers’ experiences (Noori et al., 2024).   

At the end, the existing study related to job satisfaction and the factors that impact and shape 

satisfaction among employees in industries show gaps and limitations such as limited understanding with 

insufficient exploration, cross-sectional study, which is inadequate to understand a subject 

comprehensively, complex measuring, lack of cultural diversity considerations, irrelevant studies to 

explore job satisfaction, heavy reliance on quantitative research methods, personal reporting that makes 

biases, specific geographical scope. 

b. Employee Retention 

Based on Gorde and Ulhas Gorde (2019), define retention as an important and valuable asset 

among employees within organisations and suggest that employee engagement in the workplace and the 

implementation of modern strategies of retention are significantly needed to align with organisations. 

Krishnamoorthy and Aisha (2022) Highlights the retention like this: Human resources are an important 

asset of organizations; thus, employees' retention is a need for staying employees in organizations and 

recommends positive relationships, building trust, opportunities promotion, positive job security, 

employee recognition, post-retirement, supervisory support, financial rewards, and destroying employees' 
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pressure to enhance employee retention. Another research that emphasises applying HR practices and 

retention strategies in organisations by considering cultural differences to enhance employee retention. 

In addition, work-life balance, improving talents, regular communication with employees, and developing 

employee expectations lead to employees remaining in their current position (Wahyudi et al., 2023). 

According to studies, the elements that effectively enhance employee retention involve applying various 

retention strategies and positive relationships between employees and employers (Neena, Dinesh, and 

Bhat, 2023). Job satisfaction is an important reason that leads to teachers staying within their current 

position and reducing turnover rates. Therefore, there is a specific relationship between job satisfaction 

and employee turnover that, by improving job satisfaction, sufficient compensation, and a positive 

environment, we will be able to control employee turnover and enhance education quality (Khalid 

Khawrin and Shibzada, 2023). Another study with almost the same concepts by Khawrin and Sahibzada 

(2023) has mentioned that job satisfaction with job security is the main cause to shape employees’ 

turnover. Furthermore, recognition of employees’ exceptions, training and development promotion 

opportunities, and keeping a stable work-life balance are significant factors that enhance job satisfaction 

rates, employees’ retention rates, and high job security. The existing research shows few weaknesses, 

including a small sample size, using only a descriptive approach, self-reporting, a lack of longitudinal 

study, and relying on a quantitative approach. 

c. Impact of Socio-Political Factors on Teacher Job Satisfaction and Retention 

Based on analysis by Khazaei et al. (2016), it indicates that socio-political factors—including a 

lack of respect for teachers from the public, cultural perceptions that conflict with educational values, and 

insufficient government support—negatively affect teachers' job satisfaction and retention. Furthermore, 

higher education levels, increased income, and the availability of resources within institutions 

significantly enhance teacher job satisfaction. According to Hopkins et al. (2019), socio-political factors 

(SPF) are critical elements that contribute to increased job satisfaction and teacher retention within 

educational institutions. Evidence shows that various factors such as environmental conditions, 

supportive management, and the creation of mutual trust between teachers and school leadership 

contribute to teacher retention and increase. Meanwhile, various other factors such as participation in 

decision-making, educational school policies, and budget allocation also indirectly promote teacher 

satisfaction and retention. A study that highlights the importance of teacher retention has examined 

political factors on teacher retention. In this study, factors such as government educational policies, 

leadership style, social support, and government accountability significantly affect teacher job 

satisfaction and retention (Akah-Jen et al., 2022). Similarly, in another study, socio-cultural factors such 

as collective support and cultural acceptance significantly lead to reduced emotional exhaustion, 

increased employee job satisfaction, and improved well-being in the organisation (Garmendia et al., 

2023). Socio-political factors, including institutional support and educational policies, significantly 
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influence teachers' job satisfaction and retention. Teachers' job satisfaction is closely linked to their 

passion for pedagogy and their professional success among well-educated individuals (Li and Wang, 

2022). Specifically, socio-political elements such as educational policies and accountability measures 

have a considerable impact on teacher satisfaction and retention. While supportive environments and 

opportunities for advancement have a minimal effect on professional quality, teachers' high expectations 

regarding student behaviour and motivation can lead to increased attrition rates and decreased job 

satisfaction (Hanks and Davies, 2020). The work conditions, family dynamics (especially having 

children), positive attitude, stress level, and employee behaviours are critical elements that affect job 

satisfaction (Montuori et al., 2022). Leadership style is a political factor that contributes to enhancing job 

satisfaction. Thus, job satisfaction leads to employee retention, employee promotion, developing work 

conditions, improving employee morale, and ultimately, enhancing organisational performance. In 

addition, social factors such as work conditions, opportunity promotion, pay, job characteristics, and self-

efficacy impact job satisfaction (Katua Ngui,2023).  

In a study by Anglum et al. (2023), various socio-political factors that affect teacher retention 

were identified, including government unresponsiveness, societal ideologies, prejudices, and traditional 

attitudes. Thus, these factors increase the level of teacher deprivation in schools of education and 

contribute to their departure from the profession. Moreover, the research reveals ineffective relationships 

between public policies and teacher retention, as well as significant correlations between teacher retention 

and school accountability policies (Bryan, 2024). In the above, existing studies that were relevant to 

socio-political factors impact teacher satisfaction and retention exhibits the weak points need to be solved 

via researcher in their future research such as own-reported, limited generalizability, missing out of 

mechanisms that run correlation between social factors and teacher job satisfaction, small sample size, 

relying in quantitative approach, inadequate exploration of long-term impacts on teachers' attrition with 

running policies in education institutions and unclearing about socio-political dimensions that importantly 

impact teacher satisfaction and retention, inadequate address of teacher diversity perceptions and teacher 

experiences, lack of discussion into social factors that impact job satisfaction and retention in the long 

term, inadequate focus on teacher, lack of investigation into cultural diversity that impacts job satisfaction 

and retention, convenience sampling method, heavy reliance only on survey method which is insufficient 

to gather comprehensive data about teachers' experiences and perception, lack of consideration of local 

opinions that importantly influence teacher satisfaction and retention, and pervasive social policy 

recognition that impacts teacher retention. 

 

3. Hypothesis 

H₁: There are no significant differences in job satisfaction levels among public and private school teachers in 

Afghanistan 

H₂: Socio-political factors have a significant relationship with teachers’ job satisfaction.  
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H₃: Teachers’ consideration of leaving their teaching positions is significantly predicted by their job satisfaction 

scores and socio-political pressures. 

 

4. Research Methodology 

This research used a mixed method, both qualitative and quantitative research methodologies, 

to obtain data with a deeper understanding of teachers' perceptions, attitudes, and experiences 

regarding their current position or those who had teaching experiences in an Afghan school. All, the 

online survey was conducted with a structured questionnaire that was distributed through email, 

Messenger, and WhatsApp groups. Questionnaires were divided into six sections that include section 

one and two: demographic information such as name, age, gender, education level, teaching 

experiences, current position, and type of school; section three involves a few questions about teachers' 

satisfaction; section four includes a few questions about the critical impact of socio-political factors 

on teachers; section five includes some questions about influences factors that lead teacher retention 

within their position; and ultimately, there is an appreciation text for those who have given time to 

mention their perceptions, opinions, and recommendations. The targeted population was High private 

and public-school teachers, generally across all schools in Afghanistan. Based on a huge population of 

teachers, I used random sampling to collect data from 500 teachers as a sample that all had an equal 

chance to answer the questionnaire. But only 300 teachers responded to share their experiences and 

perspectives. 

 

5. Conceptual Model 

The graph below shows how socio-political factors affect teachers in public and private higher education 

institutions in Afghanistan. The graph shows that socio-political factors significantly affect teacher job 

satisfaction and retention. 

 

Figure 1 



JOURNAL FOR EQUITABLE RESEARCH IN MULTIDISCIPLINARY STUDIES 

Vol. 1 | Special Issue | April 2026 

──────────────────────────────────────── 

35 

 

In this diagram, socio-political factors such as salary, government support, security and politics directly 

shape the level of teacher job satisfaction. Moreover, teacher retention is directly proportional to job satisfaction, 

wherein if job satisfaction increases, then so does the former. In this diagram, the variables are linked to each 

other: geographical region Afghanistan, job satisfaction, and teacher retention. It shows how geographical 

conditions affect job satisfaction and teacher retention in educational institutions. Thus, geographical factors in 

Afghanistan, including political instability, traditional norms, lack of social support, and lack of access to 

facilities, substantially undermine job satisfaction and retention. 

 

6. Data Analysis 

Data analysis was conducted using the IBM SPSS software program. The statistical analysis was carried 

out in three steps. In the first step, the descriptive statistical analysis was used to describe the frequencies of 

gender, type of school, and level of teacher experiences to summarise basic information of the statistical 

sections. In the second step, an independent sample t-test was conducted to compare the level of job satisfaction 

among school teachers. Ultimately, in the third step, a binary logistic regression was used to predict the 

probability of pressures of socio-political factors on teacher retention.  

Descriptive Statistics  

Reporting Frequencies  

The sample consisted of 139 (66.8 %) male and 68 (32.7%) female respondents (N= 208 %). 

 

Table 1: As Statement 1: Table of frequency for gender 

Gender Frequency Percent 

Male 141 67.8% 

Female 67 32.2% 

 

Table 2: As Statement 2: Table of frequency for school type 

Gender Frequency Percent 

Public 109 52.4% 

Private 99 47.6% 

 

Reporting summary statistics  

The average experiences of teachers was14.55 (SD=139.572). 

 

Table 3: As a statement 3: Table of experiences based on year 

 Mean SD 

Teachers’ Experiences 14.55 139.572 

Teachers Age 33.83 11.311 
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H₁: There are no significant differences in job satisfaction levels among public and private school teachers.  

An independent sample t-test was conducted to compare the level of job satisfaction among school 

teachers for male and female school teachers. There was no significant difference between the mean scores of 

the Males and Females (t (206) = -1.686, P=0.093), with the Male mean (M= 3.02, SD= 1.13) being higher than 

the Female mean (M= 3.30, SD= 1.030). The magnitude of the differences in means (mean difference) was not 

significant either. Hence, H1 was not supported. 

Difference in satisfaction level between male and female school teachers.  

Levene’s Test for 

Equality of 

Variances 

T-test for equality of means 

Table 4: 

NO mean SD F Sig t df 

Sig 

(2-

tailed) 

Mean 

Differences 

Std. Error 

Difference 

95% confidence 

interval of the 

difference 

Lower Upper 

DV 
G1 3.02 1.143 0.040 0.842 -1.686 206 0.047 -0.227 0.164 -0.601 0.047 

G2 3.30 1.030          

An independent sample t-test was conducted to compare the level of job satisfaction among school 

teachers for public and private schools. Scores were not significantly different (t (206) = 0.853, P=0.395) 

between Public and Private, with Public's mean score (M= 3.17, SD= 1.148) being higher/lower than Private's 

(M= 3.04, SD= 1.074). Because the magnitude of the differences between the means (0132, 95% CI: -0.173 to 

0.437) was quite small, H1 had no support. 

Difference in satisfaction level between Public and Private school teachers.  

Levene’s Test for 

Equality of 

Variances 

T-test for equality of means 

Table 5: 

NO mean SD F Sig t df 

Sig 

(2-

tailed) 

Mean 

Differences 

Std. Error 

Difference 

95% confidence 

interval of the 

difference 

Lower Upper 

DV 

School 

1 
3.17 1.148 3.368 0.068 0.853 206 0.395 1.132 0.155 -0.173 0.0437 

School 

2 
3.04 1.074          
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H₂: Socio-political factors are significantly correlated with teachers’ job satisfaction 

Reporting Pearson correlation  

Pearson product correlation of Socio-political (SP) factors and job satisfaction (JS) among teachers was 

found to be a very low positive correlation and statistically significant (r=.242, p < 0.001). Thus, H1 was 

supported. This shows that higher socio-political pressures would lead to lower satisfaction.  

Correlation Analysis 

Table 6: 

 PS JS RM TR SEP RT 

PS 1      

JS .242 1     

RM .299 .319 1    

TR .222 .351 .340 1   

SEP .382 .156 .159 .052 1  

RT .385 .338 .387 .405 .405 1 

 

Correlation is significant at the 0.01 level (2-tailed). Correlation is significant at the 0.05 level (2-tailed). 

 

H₃: Teachers’ consideration of leaving their teaching positions is significantly predicted by their job satisfaction 

scores and socio-political pressures. 

Reporting Logistic Regression  

In the table, logistic regression analysis indicated the probability of teacher consideration leaving their position 

significantly predicted by socio-political pressures (factors) under a 61.4% pressure level. According to the 

results of this table, the overall job satisfaction (Ex (B) = 0.722, P = 0.168) was a significant predictor. Resource 

availability (Ex (B) = 0.044, P = 0.817) was not significantly related to job satisfaction. Thus, there is no 

significant power based on the teachers being in their position.  

 

A Logistic Regression to predict teachers’ probability considering in leaving their job. 

Table 7: 

The predictor variables BE SE P-Value Exp(B) 95% CI for Exp(B) 

Job Satisfaction -0.325 0.178 0.068 0.722 (0.509, 1.025) 

Resources Satisfaction 0.044 0.192 0.817 1.045 (0.718, 1.522) 

Socio-Political 

Pressure=Yes 
0.044 0.415 0.022 0.386 (0.171, 0.872) 

Note: Odds ratios (Exp (B)) show the probability of considering leaving their position. P-value < 0.05= 

significance.  

 

By analysing Exp (B) (odds ratio) as a logistic regression result, I found the impact of job satisfaction 

and socio-political factors on teacher likelihood prediction in staying in their position. It shows that socio-
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political factor is a more significant predictor than job satisfaction and resource satisfaction that influence 

teachers’ decisions to stay in their position. 

 

7. Government’s Role in Teacher Job Satisfaction and Retention 

The teacher recommendations that I collected from the online survey indicate governments can play a 

crucial role in enhancing teachers' fulfilment, satisfaction, retention, and shape all other aspects of their lives. 

The participants from both public and private schools emphasised the supportive role of the government 

regarding teachers and the education system in Afghanistan. The policymakers with a positive policy and 

strategies for financial stability can improve the education system, teachers’ skills, teachers’ knowledge, and the 

ability of teachers.   

The government should create a safe environment with all basic infrastructure and resources, such as 

internet access, teaching equipment, and reduced class size. In improving teachers' quality, the governments 

should prepare opportunities such as scholarships for teachers, preparing training and workshops, familiarising 

them with modern technologies for teaching, 

having partnerships with international educational institutions to exchange teachers' abilities, 

sponsoring teachers attending educational conferences and seminars, and providing grants for classroom 

projects.   

In encouraging teachers to have a good performance and remain in their positions, the governments 

should regularly recognize teachers’ efforts, specifically women, and consider them as an important asset of the 

communities and provide both monetary and non-monetary incentives such as life insurance, competitive 

salaries and benefits, improve retirement policy, trips opportunities, limit tax, rewards, compensation, and 

retention bonuses.   

Building positive work conditions by governments supporting such as establishing teachers’ unions and 

encouraging teachers to be collaborative, and forcing the population to respect and support teachers, and 

building a transparent with accountable system between teachers and government. The government enhances 

academic freedom and teacher autonomy in decision-making, considering cultural diversity among teachers.   

The government should support the teachers who are in rural or underserved areas because they do not 

have access to facilities and equipment. Some of the participants recommended giving more chances for the 

young generation to teach and enhance students' abilities. As currently there is an education restriction with the 

education institution doors closed for girls and women in Afghanistan, the teachers requested to open all levels 

of education for girls and women in public and private institutions. Untimely, the governments should support 

all aspects of teachers’ lives. 

   

8. Results 

After statistical analysis and interpretation, the following tips are the findings:  
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• There was no significant difference between male and female teachers in their satisfaction status. The 

comparison shows that the mean values of variables between males and females are at approximately 

equal rates in their satisfaction level.  

• There was no significant and distinct difference between public and private school teachers. T-test 

analysis was used to compare the differences between public and private school teachers.  

• There is a very low positive correlation between socio-political factors and job satisfaction. It means 

that by increasing socio-political pressures satisfaction level will decrease, but very low.  

• There is a significant prediction likelihood of teachers staying in their position due to socio-political 

pressures, while job satisfaction was not a significant predictor.  

In data analysis, which was conducted using the IBM SPSS statistical analysis program, shows an equal 

satisfaction level among both genders, male and female. It was the same between public and private schools. In 

this analysis, socio-political factors impact teachers’ satisfaction level, but to a very low extent. At the end, 

socio-political factors were the main reason for teacher staying within their positions. 

 

9. Discussion and Conclusion 

Based on detailed data analysis, Socio-political factors significantly impact teachers' retention within 

their professional positions, while teachers’ job satisfaction is not affected to this extent. In addition, the level 

of satisfaction and retention was not different between male and female, or public and private schools. The 

existing studies that I have reviewed had a significant impact on job satisfaction and retention, particularly 

among teachers. But the level of impact is different in high, moderate, and low to minimal.   

The socio-political factors' role is vital in all aspects of teachers’ lives that can shape and change their 

performance. Therefore, this is the government and people’s responsibility to play a positive and well-being role 

in teachers.  

In existing studies, weaknesses and challenges include limited exploration, lack of in-depth 

investigations, lack of longitudinal studies, reliance on quantitative methods only, failure to consider cultural 

and social differences, failure to provide effective recommendations and solutions for policy mechanisms on 

teacher support, and lack of comprehensive and detailed research specifically on socio-political factors affecting 

teachers. 

In this research, participants of chosen from public and private school teachers, and were supposed to 

assess their job satisfaction and retention level, and the impacts of socio-political factors on teachers’ satisfaction 

and retention. The result shows teachers continuously face challenges like a lack of job security, cultural 

conflicts, and a lack of government support. The analysis shows there are no important differences in the 

satisfaction level of teachers’ gender and type of school. Additionally, socio-political factors significantly predict 

teachers’ remaining in their positions, while teachers’ satisfaction is not significantly affected by socio-political 

factors.  
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By investigating the critical role of socio-political factors, this research contributes to providing 

valuable insights and recommendations for governments, policymakers, and all educational stakeholders to 

consider these issues to improve and support their education systems, especially teachers. Thus, this research 

highlights all the challenges teachers always face. By offering a practical solution to maintain teacher 

satisfaction and diminish attrition rates, this study emphasised the tips, such as government supportive policies 

and professional opportunities to improve teacher skills, abilities, and knowledge. This study has recommended 

long-term and across all different regions studies in Afghanistan to deeper understand the socio-political effects 

in this country.   
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Abstract 

The plastics sector in West Bengal is undergoing a significant structural transformation, driven by tightening 

environmental regulations, extended producer responsibility (EPR) norms, and a growing market demand for 

sustainable materials. This paper examines emerging business models in plastics reuse and recycling in West 

Bengal within the evolving framework of the circular economy. The study situates its analysis against recent 

policy developments, particularly the Government of India’s mandate requiring a minimum of 25 per cent 

recycled plastic content in packaging from April 2025, which is expected to catalyze large-scale investments in 

recycling infrastructure. Drawing on secondary data from industry reports, government publications, and 

stakeholder insights, the paper identifies and analyses key business models such as organized collection and 

aggregation systems, decentralized recycling enterprises, producer-led take-back mechanisms, public–private 

partnerships, and value-added applications of recycled plastics in manufacturing and infrastructure. The findings 

indicate that supportive state-level initiatives, investor incentives, and the availability of skilled labour are 

positioning West Bengal as an emerging hub for plastics recycling and sustainable manufacturing. The study 

highlights how regulatory compliance, innovation, and entrepreneurship are collectively reshaping the plastics 

value chain, creating opportunities for economic growth while addressing environmental challenges. The paper 

concludes that the convergence of policy support, industry participation, and market demand is critical for 

scaling viable reuse and recycling business models and advancing a sustainable plastics economy in West 

Bengal. 

 

Keywords: plastic reuse and recycling; emerging business models; circular economy; Extended Producer 

Responsibility (EPR); plastic waste management 

1. Introduction 

The rapid growth of plastic consumption has become a defining feature of modern economies, owing 

to plastics’ versatility, durability, and cost-effectiveness. However, the extensive use of plastic materials has led 

to serious environmental challenges, including waste accumulation, ecosystem degradation, and public health 
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concerns. In India, plastic waste management has emerged as a critical policy and developmental issue, 

particularly in densely populated and industrially active states such as West Bengal. Addressing these challenges 

requires a transition from the traditional linear model of “produce–use–dispose” towards a circular economy 

that emphasizes reuse, recycling, and resource efficiency. In recent years, regulatory interventions have played 

a decisive role in reshaping the plastics sector. The introduction of Extended Producer Responsibility (EPR) 

under India’s Plastic Waste Management Rules has placed greater accountability on producers, importers, and 

brand owners for the post-consumer phase of plastic products. The mandate to incorporate a minimum of 25 per 

cent recycled plastic content in packaging from April 2025 represents a significant policy shift aimed at 

promoting recycling, reducing dependence on virgin plastics, and minimizing environmental impact. These 

regulatory measures are expected to stimulate substantial investments in recycling infrastructure and innovation 

across the plastics value chain. 

West Bengal occupies a strategic position in India’s plastics industry due to its strong manufacturing 

base, access to ports and logistics networks, and a large pool of skilled and semi-skilled labour. The state 

government has increasingly emphasized sustainable industrial development by promoting investor-friendly 

policies, infrastructure expansion, and skill development initiatives. Recent industry–government interactions, 

including investment promotion seminars, reflect a growing commitment to making West Bengal a hub for 

plastics manufacturing and recycling. This evolving industrial ecosystem provides fertile ground for the 

emergence of innovative business models focused on plastics reuse and recycling. Against this backdrop, new 

business models are emerging that integrate environmental sustainability with economic viability. These include 

organized collection and aggregation networks, decentralized recycling units, producer-led take-back systems, 

public–private partnerships, and value-added applications of recycled plastics in sectors such as packaging, 

construction, and infrastructure. Such models not only enhance resource recovery and compliance with EPR 

norms but also create entrepreneurial opportunities, employment generation, and inclusive growth, particularly 

within the MSME sector. 

This paper seeks to examine the nature, drivers, and implications of emerging business models in 

plastics reuse and recycling in West Bengal. By analyzing policy frameworks, industry practices, and market 

dynamics, the study aims to highlight how regulatory pressure, investment inflows, and innovation are 

collectively transforming the plastics value chain. The findings are expected to contribute to the existing 

literature on circular economy practices and provide policy-relevant insights for stakeholders seeking to promote 

sustainable plastic waste management and green entrepreneurship in the state. 

 

2. Literature Review 

Plastics have become ubiquitous in modern economies because of their versatility, low cost, and 

durability. Existing literature highlights that developing nations such as India face persistent structural 

inefficiencies in waste collection, segregation, recycling, and disposal due to inadequate infrastructure, limited 
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funding, and high dependence on manual labour. Early work on plastic pollution, such as Hossain et al. (2022) 

aims to examine the present status of plastic production, consumption patterns, and plastic waste generation in 

India. It seeks to critically assess existing data and practices related to plastic waste management, with particular 

emphasis on key challenges such as reverse supply chains, source-specific waste recovery, regulatory 

frameworks, and the implementation of plastic waste management rules. The study further intends to identify 

practical and policy-relevant strategies to strengthen plastic waste management systems and to highlight future 

research directions that support circular economy principles and the achievement of sustainable development 

goals in India. Singh and Ruj (2016) in his study emphasize the importance of improved product and packaging 

design to reduce dependence on virgin raw materials and support efficient resource utilization in businesses. It 

also seeks to examine the feasibility and limitations of existing alternatives to conventional plastics. 

Furthermore, the objective is to assess the economic challenges associated with the higher cost of recycled 

plastics while highlighting their environmental and social benefits as a sustainable substitute to virgin-grade 

plastics. Dijkstra et al. (2020) highlighted that most business models emphasize recycling initiatives and value 

creation from plastic waste, along with efforts toward the development of bioplastics. However, only a limited 

number of cases demonstrated true triple bottom line performance, as the majority highlighted environmental 

and economic gains while giving less attention to social benefits. Circular economy–oriented business models 

were identified in approximately one-fourth of the cases analyzed. Additionally, this study synthesizes the key 

challenges and emerging opportunities faced by private sector actors in advancing sustainable plastic 

management practices. Bazienė et al. (2024) in their study, the authors examine how emerging waste recycling 

technologies contribute to the transition toward a circular economy. These innovations are gradually replacing 

conventional linear production models based on “take, make, and dispose” by minimizing waste generation, 

prolonging the useful life of products, and enabling efficient recovery of valuable resources from end-of-life 

materials. Ombis et al. (2015) highlighted the adoption of environmental innovation strategies to address plastic 

waste challenges in Kenyan cities, focusing on the interaction between solid waste management systems and 

plastic production processes. Using the Multi-Level Perspective on Technological Transitions as the analytical 

framework, the paper evaluates seven innovation pathways aimed at preventing plastic waste and promoting its 

reuse and recycling. In the Indian context, Kale and Jain (2024) emphasize the pivotal role of the informal sector 

in plastic-waste recovery, noting that informal waste pickers often outperform formal municipal systems in 

segregation efficiency and cost-effectiveness. According to Kale and Jain (2024) the informal sector plays a 

pivotal role in plastic-waste recovery across India. Informal waste pickers contribute significantly to material 

segregation and recycling rates, often outperforming formal municipal systems in efficiency and cost-

effectiveness. Dennis Ike (2025) argue in his study that sustainable urban development requires the integration 

of informal settlements into formal urban planning frameworks, along with increased investment in basic 

infrastructure such as roads, electricity, and water services. The authors further emphasize the importance of 

including residents of informal communities in local governance processes, formulating adaptable policies that 

recognize and support informal enterprises, and expanding access to financial services and social security 
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mechanisms. Collectively, these measures are expected to improve livelihood opportunities and overall well-

being of informal workers while promoting more inclusive and sustainable urban growth. Abramenko et al. 

(2021) in their study aims to examine how the use of recycled plastics in garment manufacturing can help reduce 

plastic waste entering the world’s oceans and lower the release of harmful pollutants into the atmosphere. It also 

seeks to assess the potential for cost reduction in clothing production through the substitution of virgin materials 

with recycled plastic inputs, thereby supporting environmentally sustainable and economically efficient apparel 

manufacturing practices. Singh and Sharma (2016) in their study aims to address the growing challenge of 

plastic waste management arising from the large-scale production and short life cycle of plastic products. It 

seeks to examine the environmental impacts of plastic waste on ecosystems, particularly its effects on soil and 

groundwater quality in dump-site areas. The objective also includes exploring the need for planned disposal and 

sustainable design of advanced polymer-based products, such as adhesives and biomedical implants, that are 

durable, biocompatible, and environmentally responsible, thereby minimizing pollution while meeting future 

technological and healthcare demands. Banerjee and Srivastava (2012) point out that plastic waste management 

in India depends a lot on informal recyclers, who often find creative ways to recover resources even though they 

face health risks and lack recognition. Their work shows the paradox that this sector is both essential and yet 

insecure. The same situation is seen in Kolkata, where recycling workers are central to turning waste into useful 

materials but remain outside formal policy and regulation. Poyai et al. (2024) in their study aims to evaluate the 

environmental performance of the prevailing plastic waste management approach, which prioritizes the 

recycling of recyclable plastics and the incineration of non-recyclable plastics with energy recovery, in 

comparison to traditional practices such as landfilling and conventional incineration. The objective is to generate 

evidence-based insights to support the formulation of practical guidelines and policy interventions for 

sustainable plastic waste management and efficient resource utilization in urban areas of Thailand. Additionally, 

the study seeks to identify the scope for extending and validating these management practices across different 

urban contexts beyond Bangkok to ensure their long-term applicability and effectiveness. 

The reviewed literature collectively highlights the complex and multifaceted nature of plastic waste 

management, particularly in developing economies such as India, where structural inefficiencies coexist with 

innovative practices. While policy frameworks, improved product design, circular business models, and 

emerging recycling technologies offer promising pathways toward sustainability, their effectiveness is often 

constrained by economic, social, and institutional challenges. A recurring theme across studies is the critical yet 

under-recognized role of the informal sector in plastic waste recovery and recycling, which significantly 

contributes to material efficiency despite precarious working conditions. International experiences further 

demonstrate the potential of environmental innovation and integrated waste management approaches in 

reducing ecological impacts. Overall, the literature underscores the need for inclusive, technology-enabled, and 

policy-supported strategies that align circular economy principles with various business models. 
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3. Research Gap 

An extensive review of existing literature reveals a growing body of research on plastic waste 

management, circular economy frameworks, and recycling technologies at global and national levels. However, 

several critical gaps remain, particularly in relation to region-specific business models and policy–industry 

linkages in emerging economies like India. 

First, while numerous studies discuss circular economy principles and recycling strategies in a broad 

context, there is a lack of state-level empirical research focusing on how these concepts are operationalized 

through business models in specific regions such as West Bengal. Most Indian studies remain national in scope 

and do not adequately capture regional variations in industrial structure, governance capacity, and market 

dynamics. 

Second, although Extended Producer Responsibility (EPR) has been widely analyzed as a regulatory 

tool, limited research examines its direct impact on business model innovation in plastics reuse and recycling, 

particularly under newly introduced recycled-content mandates. The implications of stricter EPR norms on 

investment patterns, entrepreneurial responses, and value-chain restructuring in West Bengal remain 

underexplored. 

Third, existing literature recognizes the importance of the informal sector in plastic waste recovery; 

however, there is insufficient analysis of integrated business models that formally link informal actors with 

organized recyclers, producers, and government institutions. Empirical evidence on scalable and inclusive 

models that combine environmental compliance with livelihood security in the West Bengal context is scarce. 

Fourth, studies on plastics recycling largely emphasize technological processes or environmental 

outcomes, with relatively little focus on economic viability, market mechanisms, and value creation through 

reuse and upcycling. The role of emerging business models in generating sustainable revenue streams, 

employment, and MSME growth has not been adequately documented. 

Finally, there is a noticeable gap in understanding the interaction between state-level industrial policies, 

investment promotion initiatives, and circular economy objectives. How infrastructure development, incentives, 

and skill-building efforts in West Bengal influence the growth of plastics reuse and recycling enterprises has 

received limited scholarly attention. 

Addressing these gaps, the present study seeks to provide a region-specific, policy-relevant analysis of 

emerging business models in plastics reuse and recycling in West Bengal, thereby contributing to both academic 

discourse and practical decision-making in sustainable industrial development. 

 

4. Research Objective 

The overarching objective of this research is to undertake a comprehensive analysis of the emerging 

business models in plastics reuse and recycling in West Bengal within the evolving paradigm of the circular 

economy. The study seeks to examine how recent regulatory developments, particularly the implementation of 
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Extended Producer Responsibility (EPR) norms and mandatory recycled-content requirements, are reshaping 

the plastics value chain and influencing business strategies across collection, segregation, processing, and value-

added manufacturing activities. By situating the analysis within West Bengal’s industrial and institutional 

context, the research aims to evaluate the extent to which policy interventions, investment incentives, 

infrastructure development, and skill availability are facilitating or constraining the growth of sustainable 

recycling and reuse enterprises. 

Furthermore, the study intends to assess the economic viability and environmental effectiveness of these 

emerging business models, with specific attention to their potential for resource efficiency, waste reduction, and 

emissions mitigation. An important objective is to explore the integration of informal sector participants—such 

as waste pickers and small aggregators—into formalized business ecosystems, and to examine how inclusive 

models can contribute to both regulatory compliance and livelihood enhancement. The research also aims to 

identify key challenges, risks, and operational barriers faced by entrepreneurs and firms operating in the plastics 

reuse and recycling sector, including market volatility, technology adoption, and supply-chain constraints. 

Ultimately, the study seeks to generate policy-relevant insights and strategic recommendations that can support 

the scaling of viable, inclusive, and environmentally sustainable business models, thereby contributing to the 

long-term development of a circular plastics economy in West Bengal. 

 

5. Research Methodology 

The present study adopts a mixed-method research design to analyze emerging business models in 

plastics reuse and recycling in West Bengal within the framework of the circular economy and Extended 

Producer Responsibility (EPR) regulations. The methodology integrates both qualitative and quantitative 

approaches in order to capture the structural, economic, regulatory, and operational dimensions of the plastics 

recycling ecosystem. The study is primarily descriptive and analytical in nature. It seeks to examine existing 

practices, identify evolving business models, and assess their economic and environmental implications rather 

than testing a narrowly defined causal hypothesis. A regional focus on West Bengal is adopted to enable an in-

depth understanding of state-specific industrial policies, market dynamics, and institutional arrangements. 

 

6. Research Approach 

The research focuses on the entire plastics reuse and recycling value chain, encompassing collection, 

aggregation, sorting, recycling, and value-added manufacturing activities. Enterprises operating at different 

stages of this value chain are identified and studied to ensure a holistic perspective on business model evolution. 

This value-chain-wide focus allows for the examination of interdependencies among actors and highlights how 

regulatory frameworks such as Extended Producer Responsibility (EPR) influence business practices across 

multiple levels. Exploratory desk-based research is conducted to identify emerging plastic reuse and recycling 

enterprises in West Bengal. This stage involves the examination of company reports, industry publications, 
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government databases, and digital platforms to document business activities and preliminary business model 

characteristics. Based on this mapping exercise, selected enterprises are categorized according to their position 

within the value chain and the nature of their business operations. 

In-depth, semi-structured interviews are then conducted with entrepreneurs, managers, and key 

stakeholders associated with selected enterprises at each stage of the plastics value chain. These interviews are 

designed to elicit detailed information on business model structure, revenue mechanisms, compliance with EPR 

norms, investment requirements, technological adoption, and perceived challenges and opportunities. The 

interview-based approach facilitates the generation of new insights that can be further examined and interpreted 

within the broader theoretical framework. 

7. Data Collection and Analysis 

a. Data Collection 

Data for the present study were collected in two sequential phases, combining desk-based 

research with in-depth qualitative interviews in order to develop a comprehensive understanding of 

emerging business models in plastics reuse and recycling in West Bengal. The first phase involved an 

extensive online and document-based search to identify emerging enterprises engaged in plastic reuse and 

recycling. Multiple sources were consulted to ensure broad coverage and reliability. These included 

sustainability rankings, reports and websites of organizations working on industrial sustainability and 

circular economy initiatives, and systematic Google searches using predefined keywords such as plastic 

waste startups, sustainable plastic packaging enterprises, circular economy plastic initiatives, and plastic 

recycling businesses in West Bengal. Industry portals, government databases, and publications of national 

and international organizations working in waste management and sustainability were also reviewed. This 

process resulted in the identification of a large pool of enterprises engaged in plastics reuse and recycling 

activities. 

From the initial pool, enterprises were screened based on relevance to the scope of the study. 

Firms that were not directly involved in plastic reuse or recycling, or for which sufficient and reliable 

information was not available, were excluded. After this screening process, a final set of selected 

enterprises was retained for detailed analysis. Information on these enterprises was primarily collected 

from company websites, industry reports, policy documents, and supplementary sources where available. 

In cases where information gaps existed, partial descriptions were retained with appropriate 

acknowledgement of data limitations. Each selected enterprise was then systematically described using a 

predefined analytical framework, with particular attention to its position in the plastics value chain—such 

as reuse, collection, aggregation, sorting, mechanical recycling, chemical recycling, and intermediary 

services. This value-chain-based classification enabled structured comparison across business models and 

facilitated the identification of distinctive operational and strategic characteristics. 
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In the second phase, in-depth semi-structured interviews were conducted with selected 

enterprises to gain deeper insights into their business models, operational practices, and regulatory 

experiences. Interviewees were purposively selected to ensure representation across different stages of 

the plastics reuse and recycling value chain. A limited but focused number of interviews was considered 

appropriate given the exploratory nature of the research and its emphasis on depth rather than statistical 

generalization. Interviews were conducted with enterprise owners, senior managers, and key decision-

makers, and each interview lasted between approximately 45 and 90 minutes. 

b. Data Analysis 

The analysis of data followed a qualitative, inductive approach. Secondary data collected during 

the desk research phase were first analyzed to compare business models across enterprises and to refine 

their categorization within the plastics value chain. This comparative analysis helped in identifying 

common patterns as well as unique features across different types of business models. 

Primary data from interviews were transcribed and systematically examined to identify recurring 

themes related to business model structure, regulatory compliance (particularly EPR norms), investment 

requirements, technological adoption, and market challenges. Key statements and narratives from the 

interviews were coded and compared across respondents to identify shared experiences, barriers, enabling 

factors, and perceived change requirements within the plastics reuse and recycling ecosystem. 

The interview findings were then integrated with insights from the secondary analysis to deepen 

the understanding of how emerging business models operate in practice and how they respond to 

regulatory and market pressures. Particular emphasis was placed on identifying enabling conditions, 

operational constraints, and strategic adaptations that influence business sustainability and scalability. 

The findings were interpreted in light of existing literature to assess consistency with previous research 

and to highlight context-specific insights relevant to West Bengal. 

The objective of the analysis was not to statistically generalize findings but to build analytical 

depth and conceptual understanding of emerging business models in plastics reuse and recycling. The 

convergence of findings across interviews and secondary sources enhances the credibility of the results 

and provides a robust basis for drawing conclusions regarding the opportunities and challenges shaping 

the sector in West Bengal. 

 

8. Empirical Findings 

The empirical investigation reveals that emerging business models in plastics reuse and recycling in 

West Bengal are diverse and interconnected, reflecting the complexity of the plastic waste value chain. The 

findings highlight multiple business model typologies operating across reuse, recycling, intermediary services, 

and logistics, each shaped by regulatory requirements, market forces, and infrastructural conditions. 
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a. Reuse-Oriented Business Models  

Reuse-based business models focus on extending the life cycle of plastic products through refill 

systems, returnable packaging, and durable container solutions. These models are primarily concentrated 

in urban and institutional markets, including hospitality, retail, and corporate supply chains. Empirical 

evidence suggests that reuse models reduce dependency on virgin plastics but face operational challenges 

related to reverse logistics, consumer participation, and standardization of packaging formats. Despite 

these challenges, firms adopting reuse strategies report long-term cost efficiency and strong alignment 

with circular economy goals. 

b. Collection and Aggregation Models 

Collection and aggregation models form the foundation of the plastics recycling ecosystem. The 

study finds that organized aggregators increasingly collaborate with informal waste collectors to ensure 

material recovery at scale. Digital platforms, buy-back centers, and contractual arrangements with 

municipalities are commonly used to stabilize supply. Enterprises that integrate informal actors through 

incentive-based or cooperative structures demonstrate higher collection efficiency, though income 

volatility and occupational risks remain key concerns. 

c.  Transportation and Logistics Models 

Transportation has emerged as a critical standalone business model within the plastics reuse and 

recycling value chain. Empirical findings indicate that specialized transportation enterprises facilitate the 

movement of segregated plastic waste from collection points to sorting centers, recycling units, and 

manufacturing hubs. These models operate through hub-and-spoke systems, bulk aggregation routes, and 

route-optimized logistics services to reduce transportation costs and emissions. Several recycling 

enterprises outsource transportation to third-party logistics providers, while larger firms maintain in-

house fleets to ensure material quality and timely delivery. However, high fuel costs, fragmented waste 

sources, and inadequate transfer stations increase operational expenses, particularly for low-value 

plastics. The study finds that transportation inefficiencies significantly affect the economic viability of 

recycling operations. Emerging solutions include decentralized processing units, shared logistics 

platforms, and public–private partnerships aimed at improving last-mile connectivity and reducing 

material leakage during transit. 

d. Sorting and Pre-Processing Models 

Sorting and pre-processing enterprises enhance the value of plastic waste by improving material 

purity and consistency. The findings show a gradual shift towards semi-mechanized and mechanized 

sorting systems, driven by EPR compliance requirements and quality standards demanded by recyclers. 
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However, inconsistent source segregation and high capital investment requirements limit widespread 

adoption, especially among small enterprises. 

e. Mechanical Recycling Models 

Mechanical recycling remains the dominant processing model in West Bengal. These enterprises 

convert plastic waste into flakes, granules, or pellets for downstream manufacturing. The recycled-content 

mandate under EPR norms has increased demand for recycled plastics, encouraging capacity expansion. 

Nonetheless, recyclers face challenges such as feedstock contamination, energy costs, and price volatility, 

which affect profitability and scalability. 

f. Chemical Recycling and Advanced Processing Models 

Chemical recycling enterprises represent an emerging but limited segment, primarily targeting 

multi-layered and contaminated plastics unsuitable for mechanical recycling. Empirical evidence 

suggests that while these models offer long-term potential for closing material loops, they are constrained 

by high capital requirements, technological complexity, and regulatory uncertainty. 

g. Intermediary and Compliance-Based Business Models 

Intermediary models, including Producer Responsibility Organizations (PROs) and compliance 

management firms, have expanded significantly following the formalization of EPR norms. These entities 

coordinate collection, recycling, transportation, and reporting activities on behalf of producers. While 

they improve traceability and regulatory compliance, smaller recyclers report increased dependency on 

intermediaries and additional transaction costs. 

 

9. Conclusion 

The present study provides a comprehensive examination of emerging business models in plastics reuse 

and recycling in West Bengal within the evolving framework of the circular economy and Extended Producer 

Responsibility (EPR) regulations. The findings demonstrate that the plastics sector in the state is undergoing a 

significant transformation, driven by regulatory mandates, increasing demand for recycled materials, and 

growing investment interest in sustainable industrial practices. The transition from a linear to a circular plastics 

economy has encouraged the emergence of diverse and interconnected business models spanning reuse, 

collection, transportation, sorting, recycling, and compliance-oriented services. 

Empirical evidence suggests that no single business model is sufficient to address the complexity of 

plastic waste management. Instead, an integrated ecosystem has emerged in which reuse-oriented enterprises 

reduce material consumption at source, collection and aggregation models ensure feedstock availability, 

transportation and logistics models enable value-chain connectivity, and recycling enterprises convert waste into 

economically valuable secondary resources. Intermediary and compliance-based models, particularly Producer 

Responsibility Organizations, play a critical coordinating role by linking producers with recyclers and 
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facilitating EPR compliance. The effectiveness of this ecosystem is strongly influenced by the efficiency of 

transportation networks, quality of waste segregation, and the degree of coordination among stakeholders. 

The study further highlights the continued importance of the informal sector in plastic waste recovery, 

particularly in collection and preliminary sorting activities. Business models that actively integrate informal 

actors through partnerships, incentive mechanisms, and formal contracts demonstrate higher operational 

efficiency and social inclusivity. At the same time, persistent challenges - such as inconsistent segregation at 

source, high logistics costs, market volatility for recycled plastics, and limited access to finance - continue to 

constrain the scalability and long-term sustainability of many enterprises, especially MSMEs. 

Overall, the research underscores that regulatory interventions such as EPR and recycled-content 

mandates have acted as strong catalysts for business model innovation and investment in West Bengal’s plastics 

recycling sector. However, the success of these models depends on supportive policy implementation, 

infrastructure development, technological upgrading, and effective governance across the entire value chain. 

The study concludes that strengthening collaboration among government agencies, industry players, and 

informal-sector stakeholders is essential for fostering a resilient, inclusive, and economically viable circular 

plastics economy in West Bengal. By providing region-specific insights, this research contributes to the broader 

discourse on sustainable waste management and offers practical implications for policymakers and 

entrepreneurs seeking to scale plastics reuse and recycling initiatives in emerging industrial regions. 

 

10. Future Scope 

The present study opens several avenues for future research on plastics reuse and recycling within the 

broader framework of the circular economy. As regulatory frameworks such as Extended Producer 

Responsibility (EPR) and mandatory recycled-content requirements continue to evolve, future studies can 

undertake longitudinal analyses to assess how business models adapt over time and how regulatory enforcement 

influences investment, technological adoption, and market stability in the plastics recycling sector. Further 

research may focus on quantitative assessments of the economic, environmental, and social impacts of different 

business models identified in this study. Detailed cost–benefit analyses, life cycle assessments (LCA), and 

carbon footprint evaluations can provide empirical evidence on the relative efficiency and sustainability of 

reuse, mechanical recycling, chemical recycling, and transportation-based models. Such studies would 

strengthen the evidence base for policy formulation and private-sector decision-making. There is also significant 

scope for exploring technological innovation in plastics reuse and recycling, particularly in the areas of advanced 

sorting technologies, chemical recycling processes, and digital platforms for waste tracking and logistics 

optimization. Future research can examine the scalability and commercial feasibility of these technologies in 

the context of small and medium enterprises in West Bengal. 

Another important direction for future research lies in examining inclusive and socially sustainable 

business models that integrate informal-sector actors into formal recycling systems. In-depth studies on 
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livelihood outcomes, occupational health, gender dimensions, and skill development within plastics recycling 

value chains would contribute to a more holistic understanding of sustainability beyond environmental and 

economic metrics. Comparative studies across Indian states or between India and other emerging economies 

could further enrich the literature by identifying best practices, policy innovations, and institutional 

arrangements that support successful circular economy transitions. Additionally, future research may investigate 

the role of financial instruments, green investments, and public–private partnerships in accelerating the growth 

of plastics reuse and recycling enterprises. 

Overall, expanding research along these dimensions will not only enhance academic understanding of 

circular business models but also support the development of robust, inclusive, and scalable strategies for plastic 

waste management and sustainable industrial development in West Bengal and beyond. 
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Abstract 

This paper examines disaster-induced internal displacement with an emphasis on its causes, consequences and 

protection mechanism. In doing so, it begins by exploring the concept of displacement and resettlement, thereby 

highlighting the difference between internally displaced persons and refugees. Then, it analyses the complex 

interrelation between natural disasters and climate change that shapes the forms of forced migration, frequently 

fading the distinction between voluntary and involuntary movement. It asserts that notwithstanding heightened 

global attention, the lack of a binding legal framework undermines the attempts to guarantee effective protection 

for IDPs. Drawing on international human rights and humanitarian law, the article highlights the need for a more 

coherent and comprehensive approach to addressing internal displacement. 

 

Keywords: internal displacement; disaster-induced migration; climate change; IDPs; protection framework 

1. Introduction 

Approximately 70 million people are currently living outside their home or are forced to leave their 

homes in order to secure minimum safety from threats and subjugation (IDMC 2023). This large-scale 

movement of people is rarely voluntary and is often shaped by conditions that compel individuals to leave their 

habitual place of residence. Forced migration can take place because of various reasons such as human rights 

violations, political repression, civil war, natural and human-made disasters, and various development projects, 

particularly dams, drilling of oil, coal, and minerals, and often by militant groups (IOM 2019). Often the terms 

‘Migrants’, ‘Refugees’, and ‘Internally Displaced Persons’ are used synonymously. International organizations 

associated with migration crises are more concerned with the vulnerabilities of the victims rather than defining 

their status. One of the biggest obstacles is a generalised perspective among scholars and practitioners about 

migrants. In many cases, migrants are comprehended as an indiscriminate multitude. People displaced due to 
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conflicts might have different impetuses based on socio-cultural, economic, political, and geographical 

considerations, which are often understudied and neglected. As it is not possible to focus broadly on ‘Migration’ 

as a whole, this effort is made to bring the issue of ‘Internal Displacement’ under scrutiny in order to have a 

detailed account on whether there is any existing legal framework for the protection of Internally Displaced 

Persons (IDPs) and, if yes, then what standards of protection it provides to them. In doing so, the first part of 

this paper deals with the notion of ‘Displacement’ and ‘Resettlement’. In the second part, it details disaster-

induced displacement and its effects. In the last two parts, it deals with the conceptual understanding of 

‘Internally Displaced Persons’ and the protection framework for IDPs, respectively. 

 

2. Conceptualising ‘Displacement’ and ‘Resettlement’ 

Displacement of population is a consequence of various factors such as political and religious 

persecution, climate degradation, natural or human-made disasters and so on. People are displaced when a 

number of push and pull factors leave them in a position where there are more risks than opportunities. 

According to Hyndman, displacement is by definition forced and involuntary and involves some form of de-

territorialisation. It can take place within and across internationally recognised borders. Crossing an 

international border designates them as ‘Refugees’, whereas fleeing within national boundaries recognises them 

as ‘Internally Displaced Persons’ (IDPs). These IDPs were not included in the international legal framework for 

the protection of displaced persons, as they fall under national jurisdiction and the UN Charter does not permit 

infringement upon states. Although, given the changing political situations, consequences of internal conflicts 

and the increasing effects of climate degradation, IDPs have gained importance in international discourses. This 

has raised genuine concerns over the practice of sovereign power and has also fanned the interest of the 

international community to intervene on their behalf. But a definitional problem remains: ‘Who constitutes 

IDPs?’ ‘The time frame of the displacement?’ ‘Where does the displacement take place and what are the 

solutions to these displacements?’ Resettlement of the IDPs has become central in migration studies (Cernea 

2000). Yet, confusion persists between ‘Displacement’ and ‘Migration’ and ‘Voluntary’ and ‘Involuntary’ 

movement while discussing the resettlement issue of the IDPs. People move voluntarily because of new 

opportunities and prospects. While involuntary movements may also include new opportunities due to the 

subjective nature of ‘choice’, the ‘Choice of Movement’ remains central to this dichotomy. Whether 

displacement is caused by dam building, natural disaster, or conflict, resettlement often entails planned 

movement of population from one area to another. Nonetheless, resettlement is not a unified category. Different 

legal and normative guidelines govern different forms of displacement. But there remains very little interchange 

between them even after periodic solicitations by scholars and practitioners. 
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3. Relocating the concept of IDPs from the Refugee 

The term “Internally Displaced Persons” (IDPs) gained its importance in the late twentieth century 

within the migration discourse. This shift calls for a certain delimitation between IDPs and refugees. Refugees 

fall under a well-defined legal regime whereas, IDPs are still in search of a binding legal status. The pioneering 

step to define IDPs emerged with the United Nations’ 1998 ‘Guiding Principles on Internal Displacement’ 

applicable to 

persons or groups of persons who have been forced or obliged to flee or to leave their homes or places 

of habitual residence, in particular as a result of or in order to avoid the effects of armed conflict, 

situations of generalized violence, violations of human rights or natural or human-made disasters and 

who have not crossed an internationally recognized State border. (United Nations 1998) 

This definition broadly focuses on two key characteristics of the IDPs. Firstly, their displacement is forced and 

secondly, they stay within their own country. However, the definition remains descriptive rather than legally 

binding, thereby limiting its enforceability within international law (Kälin 2008; Cohen and Deng 1998). 

Being a refugee enables greater access to international protection and facilities (Human Rights 

Committee 2011), which is largely absent in the case of IDPs. Such an impediment needs to be taken into 

consideration while making the legal protection framework exclusively for the IDPs, because the conditions, 

causes, and characteristics of both kinds of displacement are fundamentally different from each other. As E. 

Mooney argues that the concept of internal displacement encompasses a broader range of causes than refugee 

flows and that internally displaced persons are often incorrectly described as ‘internal refugees’. While both 

groups share certain characteristics, such as forced displacement and the experience of displacement, IDPs 

remain within the borders of their state of origin. Importantly, the definition of IDPs is descriptive rather than 

legal, and therefore does not confer a distinct legal status comparable to that of refugees in the international 

legal system (Mooney 2005).  

However, there are similarities as well between these two types of displacement. Both are uprooted 

from their own communities, cultural environment, and linguistic settings, resulting in deep socio-economic 

and psychological instability. This has led to a growing debate among scholars and practitioners over whether a 

common legal framework should be developed to protect the rights of refugees and IDPs. There is also 

increasing concern regarding the urgency of protecting IDPs. Nevertheless, some counterarguments emphasise 

the need to maintain a clear demarcation between refugees and IDPs, because immediately after crossing an 

internationally recognised border, refugees are protected by specific international legal norms, which is different 

in the case of IDPs. IDPs remain within the national territory and thus applying the same measures to protect 

their rights as refugees would not have the same value (Silska, 2014). 

United Nations High Commissioner for Refugees (UNHCR) has increasingly been engaged in dealing 

with rights and the protection of IDPs. It recognises that IDPs are as vulnerable as refugees and therefore 

guarantees protective measures for IDPs aligned with the guiding norms of International Human Rights Law 

(IHRL), International Humanitarian Law (IHL), and the United Nation’s Guiding Principles. Although, it is 

noteworthy that such engagement of UNHCR is confined to conflict-induced displacement and not yet stretched 
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to disaster-induced IDPs. In such cases, UNHCR, instead of acting as a primary donor, shares its role with other 

UN bodies such as Office of the High Commissioner for Human Rights (OHCHR), United Nations Children’s 

Fund (UNICEF), and International Organization for Migration (IOM). Therefore, despite having a clear 

conceptual distinction between refugees and IDPs, the absence of a binding legal framework remains a 

challenge. Such lacuna becomes even more prominent with the growing complexities and number of internal 

movements due to disaster-induced displacement. 

There are a considerable number of factors that are responsible for the creation of internal displacement. 

In this article, among several categories, natural disasters are discussed below to examine how they influence 

migration and shape the lives of the displaced. 

 

4. Natural Disasters and Displacement: Patterns and Dynamics 

Among the various reasons and their different modes and categories, climate change is one of the most 

detrimental determinants of human mobilization (IPCC 2022). There is no single definition of disaster-induced 

migration, but roughly it refers to people’s movement driven by sudden or progressive changes in the climate 

or weather. A disaster can be more precisely defined as an occurrence of widespread, severe damage, injury, or 

loss of life or property that exceeds a community’s capacity to cope and results in severe social disruption (Perez 

et al. 1994). The United Nations has defined a disaster as 

[a] serious disruption of the functioning of a society, causing widespread human, material, or 

environmental losses which exceed the ability of the affected society to cope using its own resources. 

(UNDRO, 1992) 

In the realm of migration literature, climate-induced or natural disaster-induced displacement has long been 

discussed, yet it still lacks a universally agreed precise definition (Black et al. 2011). This highlights the need 

for reconceptualisation of the interrelation between natural disasters and migration. As per the definition 

provided by the International Organization for Migration (IOM), environmentally displaced people are 

[p]ersons or groups of persons who, for reasons of sudden or progressive changes in the environment 

that adversely affect their lives or living conditions, are obliged to leave their habitual homes, or choose 

to do so, either temporarily or permanently, and who move either within their territory or abroad. (IOM, 

2007) 

Environmental change often blurs the difference between voluntary and involuntary migration. However, in 

many instances, fear of physical harm, breakdown of livelihoods, and loss of life force people to relocate, 

situating such movements within the broader category of forced displacement. This shows the complex and 

contextual nature of disaster-induced migration (Adger et al. 2014). Globally, disasters triggered 45.8 million 

new internal displacements in 2024 alone, highlighting the scale and urgency of disaster-induced migration 

(Internal Displacement Monitoring Centre 2025). 
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This complicated relationship between natural disasters and migration is central to the present 

discussion. Recent years have witnessed an increased number of cyclones, heavy rainfall, and droughts. Densely 

populated areas are more vulnerable to climate change, with the poorest communities facing the most severe 

impacts on their livelihoods. Sudden onset events like cyclones and floods are the key determinants of forced 

migration, as they damage the means of life of the affected communities and leave them with no alternatives 

but to relocate. For instance, Cyclone Amphan (2020) in India and Bangladesh triggered approximately 2.4 

million new displacements, making it one of the largest disaster-induced displacement events in South Asia 

(Internal Displacement Monitoring Centre 2021). 

On the other hand, slow onset events, such as droughts, result in gradual and complex patterns of 

displacement and are often responsible for economic or voluntary migration. For example, recurrent flooding 

and riverine hazards in Bangladesh continue to drive large-scale internal displacement, with disasters displacing 

an average of around one million people annually, particularly during the monsoon season (IDMC 2026). 

However, a sudden drought can also result in forced migration when survival becomes impossible. This depicts 

a varying pattern of disaster-induced displacement that is shaped by the intensity of destruction, duration of the 

disaster, and socio-economic context of the affected communities (McLeman 2014).  

This intricate interrelation between climate change and migration makes it even more challenging to 

address disaster-induced displacement within the existing legal and policy framework. A key limitation is the 

absence of a developed model to study these different patterns, thereby exposing the lacunae of existing 

mechanisms to protect IDPs and complicating the understanding of actual ‘push’ and ‘pull’ factors behind 

migration. 

 

5. Gauging the Framework of Protection for the IDPs 

The preceding discussion demonstrates the absence of a binding legal framework dedicated to the 

protection of IDPs. Although, in situations such as natural or man-made disasters and armed conflict, IHRL and 

IHL are applicable to IDPs, they remain insufficient in addressing their specific needs. Consequently, existing 

protection measures are often characterised as ‘soft law’, which is not legally binding upon states (Cohen and 

Deng 1998). Instead of addressing the gaps in the current arrangements and developing an exclusive legal 

structure, the UN has relied heavily on established legal frameworks and guiding principles to address the unique 

needs of IDPs. As these principles are not legally binding upon states, their implementation and effectiveness 

vary across contexts. This reflects the limitations of existing protection frameworks for IDPs. Although the 

application of human rights law to situations of displacement is broadly acknowledged, it remains limited in 

scope. In this view, the United Nations Human Rights Committee (UNHRC) observed that: 

The ICCPR applies also in situations of armed conflict to which the rules of IHL are applicable. While, 

in respect of certain rights of ICCPR, more specific rules of IHL may be especially relevant for the 

purposes of the interpretation of ICCPR rights, both spheres of law are complementary, not mutually 

exclusive. (UNHRC, 2004) 
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The protection mechanism cannot be wholly understood without referring to its relation with International 

Human Rights Law (IHRL), which is reflected in the 1992 resolution of UNHCR that recognised ‘Human 

Rights’ as a fundamental element in the protection framework of IDPs (UNHCR, 1992). Such an approach was 

further strengthened in UNHCR’s 2004 resolution that introduced an amendment to include the reference of 

Human Rights in the existing mandate for IDPs. Nevertheless, IHRL has drawn criticism due to its ‘lex specialis’ 

approach in this context. As the protection of the rights of internally displaced persons and International Human 

Rights Law operate in different contexts, there is a need for context-sensitive mechanisms, which are largely 

absent in the existing protection framework. 

There is a consensus that IHRL is not fully capable of providing adequate protection of human rights, 

as it might derogate at the time of national emergency and strife. However, there are areas where such derogation 

is not applicable. For instance, the prohibition of torture, cruel and inhuman treatment, arbitrary detention, 

forced deportation, and genocide, as mentioned in Article 4 of the ICCPR. Along with that, the ICCPR also 

identifies Articles 6, 7, 8, 11, 15, 16, and 18 as fundamental rights that cannot be derogated from, even at the 

time of crisis or situations that threaten national life (Silska 2014). It is important to note that the degree of 

derogation varries across regimes. As L. T. Lee observed that: 

To the extent that their basic human rights have been violated, all human beings are entitled to protection 

and assistance whether as refugees abroad or as IDPs within their own countries. Equal rights for all 

individuals, be they nationals or aliens, refugees or IDPs is implied in all universal and regional human 

rights instruments through the use of such expressions as ‘all human beings’, ‘everyone’, ‘no one’ or 

‘all’. Hence, not a single ‘right’ in the UDHR, for example, is specified or implied as belonging only to 

‘refugees’, and not to ‘internally displaced persons’. (Lee, 1996) 

Along with IHRL, International Humanitarian Law (IHL) also guarantees protection during emergency 

situations, which is applicable to IDPs as well. However, IHL is primarily developed to regulate activities during 

armed conflict and thus does not encompass the wider needs and conditions of IDPs. Though International 

Humanitarian Law, primarily derived from the four Geneva Conventions and their two Protocols, as well as the 

Hague Conventions of 1899 and 1907, mainly focuses on the protection of victims of armed conflict and hardly 

addresses the specific needs of IDPs, who are often a result of internal conflicts (ICRC, 2010). Given the non-

international nature of most contemporary armed conflicts, Article 3 of the Geneva Convention (1949) and its 

Protocol II (1977), which provide assistance and protection to victims of non-international conflicts, could to 

some extent be applied to the protection of IDPs (ICRC, 2010). However, these legal provisions become 

applicable only after the outbreak of armed conflict. Therefore, they neglect the deterioration of human rights 

and livelihoods prior to conflict. The legal structure of IHL has very limited provisions addressing IDPs 

specifically, although it provides protection to civilians during armed conflict. Thus, IHL offers humanitarian 

legal support to IDPs not on the basis of their specific status as IDPs but as civilians involved in conflict 

situations. 
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Having the understanding that there are many aspects of the internal displacement crisis that are not 

covered or addressed by the existing frameworks related to the protection of IDPs, a brief discussion of 

International Refugee Law (IRL) becomes necessary. Though not applied directly, an account of IRL is 

indispensable for developing a standard for the protection of IDPs. IRL is applicable to those displaced people 

who have crossed an internationally recognised border due to a well-founded fear of persecution and thus cannot 

be applied directly to IDPs, as they, by definition, are those who have fled due to conflict, disasters, or other 

threats within their country of origin. The issue is that the focus of the international community in developing 

legal protection frameworks has been more on the typification of displacement rather than on ‘forced 

displacement’ as a whole. The absence of such a comprehensive approach prevents policymakers from 

uncovering the real interplay between the two types of migration, namely ‘Refugee’ and ‘Internally Displaced 

Person’. Being a refugee entitles individuals to specific rights and protections under international refugee law, 

which are largely absent in the case of IDPs, as there is no cross-border movement involved and they remain 

under the jurisdiction of national governments. In this context, an analogous protection framework for IDPs 

may risk undermining their existing rights as citizens of their state of origin. However, even if a fully analogous 

structure is not adopted, guidelines could be drawn from IRL, as the conditions of internally displaced persons 

are often similar to those of refugees, particularly in terms of their sense of displacement and marginalisation, 

and their frequent characterisation as potential refugees. 

 

6. Closing Thoughts  

This paper aims to uncover the existing legal protection framework for IDPs and demonstrates the 

absence of a binding legal framework that exclusively addresses their protection. This analysis highlights the 

growing need for an international legal structure that is obligatory upon states, as the legal provisions that are 

currently available are often not respected by states. One of the reasons behind this absence is the unwillingness 

of the international community, as IDPs fall under the jurisdiction of national governments and the UN Charter 

mandates non-interference in state sovereignty.  

However, the failure of national regimes to adequately address the needs and demands of IDPs has 

prompted growing concern within the international community regarding their protection. Unfortunately, the 

current reality shows little progress towards the development of comprehensive standards for the protection of 

IDPs. People often remain trapped in conflict situations involuntarily due to their inability to flee their state of 

origin, thereby becoming IDPs without adequate protection under existing refugee law. 

This reflects a failure to adopt clear and effective standards for the protection of IDPs, leaving them 

insufficiently protected under national and regional frameworks. A precise and universally accepted definition 

of IDPs is crucial for achieving a durable solution to the internal displacement crisis, especially considering the 

growing number of displaced persons. In this context, a more holistic approach to understanding forced 

migration is essential. 
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It can be argued that despite the different causes of internal displacement, whether conflict-induced, 

disaster-induced, or voluntary and involuntary migration, there are significant similarities in the conditions 

experienced by displaced populations. IDPs represent a distinct category of displaced persons who, while 

remaining within their country, are still entitled to protection from their state of origin. The challenge lies in 

identifying and addressing the needs of those most vulnerable, which exposes a visible gap in the existing 

protection framework. 

What distinguishes IDPs from other categories of displaced persons is both the factors driving their 

displacement and the continued violation of their rights despite remaining within national borders. Although 

there is an increasing theoretical consensus on their protection, this has not translated into effective policy 

implementation. This gap between normative frameworks and practical application remains a central challenge. 

International legal frameworks have historically focused more on refugees than on IDPs, thereby 

reinforcing the gap between theory and practice. Unlike refugees, IDPs are still not recognised through a specific 

and binding set of international laws. Although regional arrangements exist through various conventions and 

treaties, these remain limited in scope and geographically confined, allowing for variations in protection 

standards. As a result, the rights enshrined in major human rights conventions are not always guaranteed to 

internally displaced persons, particularly in cases where the state itself is responsible for displacement. 

The UN Guiding Principles on Internal Displacement recognise the protection of IDPs as the primary 

responsibility of national authorities. However, due to their non-binding nature, it remains difficult to ensure 

effective protection under state responsibility. Therefore, the development of a dedicated international legal 

framework for IDPs, similar to that for refugees, could significantly improve the current situation. Such a 

framework would provide protection to those who fall within the gaps of existing legal and institutional 

arrangements, thereby contributing to a more durable and comprehensive solution to the internal displacement 

crisis. 
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