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Abstract In the midst of escalating global concern surrounding microplastic pollu-1

tion, this chapter takes the reader on illuminating the intricate core aspects of2

microplastic. It delves into fundamental components of microplastic pollution,3

including their sources, profound ecological imprint, detection techniques, and the4

dynamic regulatory measures implemented throughout the globe. It emphasizes the5

numerous repercussions of microplastic contamination on aquatic and terrestrial6

ecosystems. More importantly, the life-threatening impact of microplastic on human7

health potentially through ingestion, inhalation, and dermal contact has been high-8

lighted. Additionally, it provides insights into the visionary policies and regulations9

of entities like the European Union, the progressive strategies of the United Nations10

Environment Programme, and the forward-thinking approach of developing nations,11

like the Indian Government, propelling global responses to combat microplastic12

pollution. This chapter offers a valuable overview of the fundamental key points13

associated with microplastic pollution and a roadmap of the solutions adopted by14

policymakers toward a sustainable future.15
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2 S. J. Borah et al.

Abbreviations17

Microplastics18

MPs19

Single-use plastics20

SUPs21

Wastewater treatment plants22

WWTPs23

Scanning electron microscopy24

SEM25

Transmission electron microscopy26

TEM27

Fourier-transform infrared spectroscopy28

FTIR29

Extended producer responsibility30

EPR31

European Union32

EU33

United Nations Environment Program34

UNEP35

European Chemical Agency36

ECHA37

Global Partnership on Waste Management38

GPWM39

Joint Group of Experts on Scientific Aspects of Marine Environmental Protection40

GESAMP41

Sustainable Development Goals42

SDG43

United Nations44

UN45

United Nations Environment Assembly46

UNEA47

1 Introduction48

Microplastic pollution has been recognized as a burgeoning concern, raising alarm49

among scientists, environmentalists, and the general community due to the expo-50

nentially growing usage of plastic products in various sectors of the world. Typi-AQ1 51

cally, microplastics (MPs) refer to diminutive particles having a size less than 5 mm52

(Hartmann et al., 2019). These small particles have the potential to pervade various53

environmental matrices, encompassing aquatic and terrestrial systems, as well as54
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9 *Exploring the Core Aspects of Microplastic Pollution: Origin … 3

atmospheric environments. This can exert both direct or unintended effects on the55

ecosystem and human health, necessitating urgent and effective mitigation strategies.56

Numerous recent scientific investigations have emphasized the pronounced risk57

of freshwater and marine animals ingesting MPs, resulting in physical complica-58

tions and mortality. Various marine species have exhibited deleterious effects on the59

reproductive health (Sharifinia et al., 2020), growth and development processes, and60

other biological functions as a consequence of MP ingestion (Galloway, 2015). In61

freshwater environments, MPs can cause reduced growth in photoautotrophs, higher62

mortality for certain invertebrates, and genetic alteration in amphibians (Castro-63

Castellon et al., 2022). Furthermore, the infiltration of MPs into the food chain has64

emerged as a significant concern for human health, as bioaccumulation of MPs in65

human tissues and organs has been observed, which can yield long-term health ramifi-66

cations (Chen et al., 2023; Prata et al., 2020; Zhang et al., 2022a). In response to these67

escalating consequences of MPs, several international organizations and govern-68

ments across different countries have proactively adopted comprehensive policies69

and initiatives aimed at mitigating single-use plastics (SUPs) and the amelioration of70

waste management practices. Figure 1 summarizes the core aspects of microplastic71

pollution. It demonstrates growing plastic waste contributes to the generation of MPs,72

producing significant detrimental consequences on aquatic and terrestrial ecosys-73

tems. Thus, the mitigation of MPs through the adoption of strict regulatory measures74

and the development of sustainable methods for MP mitigation from the environment75

is of utmost importance.76

1.1 Sources77

MP pollution is a rapidly advancing environmental threat, demanding a compre-78

hensive understanding of the sources governing MP production. Gaining insights79

into these sources is vital to disentangle their complex source–pathway–sink inter-80

relationships. The most prevalent origins of MP can be classified into primary and81

secondary sources (Borah et al., 2023) (Fig. 2).82

a. Primary Sources: Sources, which intentionally manufacture MPs, which are83

deliberately produced for various purposes such as in cosmetics, personal care84

products such as scrubs and facials, and industrial applications, are known85

as primary sources of MPs. They are mainly comprised of microbeads and86

microfibers which are often easily released into the environment.87

b. Secondary Sources: Secondary sources refer to the unintentional generation of88

MPs through the breakdown of bulk plastic materials. Plastic debris can undergo89

fragmentation due to natural physical, chemical, or biological stressors, operating90

independently of artificial external factors, ultimately transforming bulk plastic91

debris into microplastic.92
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4 S. J. Borah et al.

Fig. 1 A concise overview of the escalating microplastic pollution in the ecosystem and its core
aspects

Fig. 2 Primary and secondary sources of MPs. Borah et al., 2023 Copyright © 2023, The Author(s),
under exclusive licence to Springer Science Business Media, LLC, part of Springer Nature ()
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9 *Exploring the Core Aspects of Microplastic Pollution: Origin … 5

1.2 Global Distribution93

The distribution of MPs across the globe through different routes and the factors94

involved in its transportation are important aspects of MP pollution. Recent research95

reveals that MP is on its way to be ubiquitously present in nearly all global ecosys-96

tems, encompassing ocean, glaciers, freshwater systems, soil, and atmosphere,97

signifying their extensive distribution throughout the planet. Currently, wastew-98

ater treatment plants (WWTPs), plastic microbeads, synthetic textile production,99

and many other MP sources have been put under the scrutiny of researchers and100

environmentalists (Tadsuwan & Babel, 2022).101

Untreated or inadequately treated wastewater from WWTPs and industrial facil-102

ities can harbor MPs from various sources. MPs can be released into their neigh-103

boring environment, including water bodies such as rivers and streams. MPs can104

be discharged into water bodies or infiltrate terrestrial soil. In marine environments,105

ocean currents play a significant role in MP transportation, resulting in their global106

distribution. Similarly, within freshwater systems, microplastics can be transported107

by the flow of rivers and streams, consequently accumulating in lakes and reservoirs108

(Lu et al., 2023). Interestingly, recent studies have provided evidence that MPs can109

also be present in tap water, drinking water, and bottled water (Muhib et al., 2023;110

Sol et al., 2023; Tse et al., 2022).111

Furthermore, MPs can leak into the air through various routes. Urban and indus-112

trial locations are major areas where high atmospheric MP content is present; while it113

has been hypothesized that remote areas may also be equivalently contaminated over114

the next few years. Subsequently, these atmospheric MPs can remain suspended or115

deposit over a variety of surfaces (atmospheric deposition), and may further undergo116

short/long-range transport through influential factors such as wind speed and direc-117

tion (Roblin et al., 2020). Finally, deposited atmospheric MPs can create toxic reper-118

cussions. These pollutants are capable of depositing in a number of habitats, with119

humans being particularly susceptible to inhalation of suspended atmospheric MPs.120

Table 1 is a compilation of the MPs detected at various locations, depicting their121

global distribution.122

In recent years, the deposition of MPs in remote and seemingly pristine areas,123

such as mountainous regions (Parolini et al., 2021; Talukdar et al., 2023; Yang et al.,124

2022), arctic regions (Hamilton et al., 2021; Primpke et al., 2022), Antarctic regions125

(Rota et al., 2022), and glaciers (Dong et al., 2021; Zhang et al., 2022b) has grabbed126

a surprising pivotal point for researchers. Despite the absence of significant plastic127

consumption and human interventions in these regions, studies have revealed unex-128

pected and noteworthy levels of MPs. Recent research indicates that atmospheric129

deposition is a prominent route for detecting MPs in isolated areas (Evangeliou130

et al., 2020). Consequently, there is a crucial need to assess the occurrence of MPs131

in distant regions and understand the various trajectories, including wind and water132

transport.133
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6 S. J. Borah et al.

Table 1 Studies carried out across the globe for understanding the widespread deposition of MPs
at different locations

MP Size Shape Deposition Location References

PP, RY, PES,
PS

50–2210 µm Fibers,
fragments,
granules

0.013–0.063 N/m3 South China
Sea

Ding et al.,
(2021)

PET, PAN,
PP, PA

50 µm–5 mm Fibers,
fragments,
films and
microbeads

51–178 particles/m2/
d

Rooftop,
China

Huang
et al.,
(2021)

PE and PP 51–67 µm Fibers 1.1 × 103 ± 0.06 ×
103 to 3.5 × 103 ±
0.3 × 103 particles/
m2/day

Urban waters,
China

Sun et al.,
(2022)

PP, PET, PE,
PS, PVC

≤30 µm Fibers and
fragments

178 (±79) MP/m2/
day

Central
Pyrenees

Allen et al.,
(2021)

MP <100 µm Amorphous
fragments

105 items m−2 d−1 Dining/
drinking
venues, China

Fang et al.,
(2022)

PE, PET,
PES, HDPE,
LDPE

50–1910 µm Fibers and
fragments

0.39 ± 0.39 to 4.91 ±
2.48 MPs/L

Aosta Valley,
Western
Italian Alps

Parolini
et al.,
(2021)

PES and PP 5–5000 µm Fibers,
films, and
fragments

0 m−2d−1 to
30 m−2d−1

Coastal zone,
Southern
Baltic area

Szewc
et al.,
(2021)

PP, PE, PVC 300–5000 µm Fibers,
films and
fragments

71–917 items
m−2 d−1

South of
Vietnam

Truong
et al.,
(2021)

PS, PE, PES
and
Polybutadiene

500–1000 µm Foam,
Fragment
and Fibers

3–40 particles
m−2d−1

Jakarta,
Indonesia

Purwiyanto
et al.,
(2022)

PS and PE ≤50 µm Fragment,
films, fibers

365 particles m–2d–1 Saharan-,
North African

Allen et al.,
(2019)

PET, PA, and
PVF

<1000 µm Fibers 3261.22 ± 2847.99
particles ·m−2d−1

Shanghai,
China

Jia et al.,
2022)

PET – Fibers 0.0046 to 0.064
items/m3

North-western
Pacific Ocean

Ding et al.,
(2022)

PP, PS, PVC,
PE and PET

<11 µm – 10–367 N m−2 day−1 Weser River
catchment

Kernchen
et al.,
(2022)

PET 50–500 µm Fragments
and fibers

353.83 N m−2 d−1 Lanzhou,
China

Liu et al.,
(2022)

PP: Polyethylene; PAN: Polyacrylonitrile; RY: Rayon; PES: Polyester; PS: Polystyrene; PET:
Polyethylene Terephthalate; PP: Polypropylene; PVF: Polyvinyl Fluoride; PA: Polyamide; PVC:
Polyvinyl Chloride
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9 *Exploring the Core Aspects of Microplastic Pollution: Origin … 7

2 Microplastic Imprint134

2.1 Aquatic and Terrestrial System135

Various organisms may ingest MPs under the assumption that they are food sources.136

Ingestion of MPs has been reported to cause physical injuries, blockages in the137

digestive tract, and hinder nutrient absorption, potentially causing malnutrition and138

mortality. Besides, MPs can infiltrate the soil, thereby altering soil properties, and139

causing harm to microorganisms. Some of the major impacts of MPs on both140

terrestrial and aquatic systems have been highlighted.141

a. Bioaccumulation and Biomagnification142

MPs can penetrate the food chain and cause bioaccumulation, where they grad-143

ually accumulate in the tissues of living organisms. Additionally, biomagnification144

phenomena may also take place in which MP concentration increases as they ascend145

the food chain. This suggests that apex predators in the food chain may face increased146

vulnerability (Borah et al., 2023) (Fig. 3). Bioaccumulation of MPs can lead to147

oxidative stress, inflammation, and damage to cells and tissues.148

b. Reproduction and Growth149

The ability to reproduce may also be hindered as a consequence of MP exposure.150

Recent studies reveal hindered larval development and decreased hatching successes.151

This can have detrimental effects on the dynamics of marine species under long-152

term exposure to MPs. Ingested MPs can cause a lowered ability to absorb nutrients,153

resulting in lower reproduction rates and reduced growth rates. Additionally, the154

Fig. 3 The flow of MPs from lower level to higher level organisms in the food chain. Borah et al.,
2023 Copyright © 2023, The Author(s), under exclusive licence to Springer Science Business Media,
LLC, part of Springer Nature ()
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8 S. J. Borah et al.

accumulation of MPs in tissues can directly affect the health and growth of offspring,155

leading to reduced survival rates.156

c. Chemical Contamination157

Plastic products often contain chemical additives, which are used to enhance158

their various physical and chemical properties. For instance, bisphenol A has been159

largely used in various plastic products. The release of plastic additives into the160

environment alongside MPs can lead to enhanced toxicity. Additionally, MPs may161

have the ability to interact with pesticides, heavy metals, nano-waste, and other162

hazardous contaminants, resulting in potentially harmful repercussions. Organisms163

at the lower end of the food chain ingest MPs, and the associated toxins and chemicals164

can be transferred up the food chain to higher level predators.165

2.2 Human Health166

Microplastics present an emerging hazard to human health due to their trivial size and167

ubiquitous dispersion in different environments. Figure 4 demonstrates the myriad168

pathways that facilitate human exposure to MPs. Through multiple exposure routes,169

including consumption, respiration, and dermal absorption, these pollutants can170

infiltrate the human physiological system. As research continues, comprehending,171

assessing, and mitigating the risks of MPs becomes imperative for ensuring public172

safety and environmental well-being.173

Humans can be affected by MPs through various pathways:174

Fig. 4 Interaction of MPs with the human health and the environment
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9 *Exploring the Core Aspects of Microplastic Pollution: Origin … 9

a. Ingestion: MPs can contaminate seafood, bottled water, and the soil. This175

indicates that consuming MP-contaminated seafood and drinking water, or176

eating crops grown in microplastic-contaminated soil can directly expose human177

lifestyle to MPs (Alberghini et al., 2022; Patil et al., 2022). Once ingested, MPs178

may lead to bioaccumulation in the gastrointestinal tract, causing inflammation179

and physical damage.180

b. Inhalation: Airborne MPs can be inhaled, leading to respiratory exposure. Recent181

reports have concluded a high concentration of fibrous MPs (Vianello et al., 2019;182

Yuan et al., 2022). Additionally, young children have been reported to be at higher183

risk of MP inhalation.184

c. Health and Gut: Although research has not achieved advanced stages, there185

are primitive studies through mouse models and human cell lines, which186

have reported adverse health effects such as inflammation and oxidative stress187

(Bahadur et al., 2023). Moreover, bioaccumulation of MPs may also occur due188

to long-term exposure.189

d. Chemical Contamination: MPs may function as carriers for the transportation of190

hazardous plastic additives, heavy metals, organic contaminants, airborne viruses191

such as COVID-19, and other environmental pollutants into the human body192

(Amato-Lourenço et al., 2022; Pandey et al., 2021). These chemicals and co-193

contaminants can potentially trigger a wide range of detrimental consequences on194

human health, including cancer, cardiovascular, and respiratory illness (Osman195

et al., 2023).196

3 Detection and Analysis197

Numerous advanced techniques are incorporated for the detection and analysis of198

MPs to comprehensively elucidate their spatial dispersal, prevalence, and possible199

repercussions. The key techniques involved in the MPs research and investigations200

have been summarized.201

a. Optical microscopy: Optical microscopy enables visual identification and char-202

acterization of MPs to determine their shape, size, and morphology (Huang et al.,203

2023). This provides essential information on individual particles and often acts204

as the initial step in MP detection and analysis.205

b. Electron Microscopy: Scanning electron microscopy (SEM) and transmis-206

sion electron microscopy (TEM) enable high-magnification images for even207

very small particles (Huang et al., 2023). SEM, in particular, confirms the208

morphology, texture, and shape of MPs through high-resolution images. Addi-209

tionally, elemental composition and components of chemical additives or other210

co-contaminants can be analyzed through energy-dispersive X-ray spectroscopy211

(EDS).212

c. Infrared Spectroscopy: Fourier-transform infrared spectroscopy (FTIR) serves as213

a vital method in characterizing the chemical composition of MPs, enabling the214

differentiation of distinct plastic polymers, and ensuring accurate identification215
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10 S. J. Borah et al.

(Huang et al., 2023). Furthermore, integrating microscopy with FTIR, in the form216

of µ-FTIR, offers a direct analytical approach for MPs, providing comprehensive217

insights into their chemical attributes. Thus, this integration enhances precision218

and in-depth analysis.219

d. Raman Spectroscopy: This technique is used to analyze the chemical structure220

of different polymers through molecular vibrations (Huang et al., 2023). Similar221

to µ-FTIR, micro-Raman Spectroscopy combines spectroscopy with Raman,222

enabling in-situ characterization with enhanced sensitivity.223

e. Pyrolysis Gas Chromatography-Mass spectrometry: In this technique, pyrolysis224

is employed to thermally degrade MP, resulting in the release of gases. The anal-225

ysis of these liberated gases allows a comprehensive assessment of the chemical226

composition of MP (Huang et al., 2023).227

4 Policy and Regulations228

An important global trend in the last ten years has been the adoption of environmental229

legal authorities to reduce the impact of plastic waste. Current available science and230

technology may not be able to completely eradicate MPs generated from the enor-231

mous litter accumulated due to the never-ending usage of plastics. However, it is truly232

possible to reduce the usage and accumulation of plastic waste through the adoption233

of strict policies. The recent consensus among global experts, leaders, and environ-234

mentalists underscores the necessity for the development of robust plastic policies.235

Effective measures should not only encompass recycling requirements but also entail236

restrictions on plastic manufacturing and extended producer responsibility (EPR).237

Given the possible outcomes of all forms of plastic waste, effective strategies must238

be devised to holistically address the challenges posed by plastic waste management239

(Seay & Ternes, 2022).240

Nearly half a decade ago, the United Nations (UN) highlighted, in its study “Legal241

Limits on Single-Use Plastics and Microplastics: A Global Review of National Laws242

and Regulations” published on December 5, 2018, that out of the 192 countries243

examined, 127 have passed laws governing plastic bags, most often limiting their244

use in free retail distribution. It also reported that out of the 192 countries, 27 countries245

had imposed a strict ban on SUPs, an effort that reduces the leakage of SUPs, such246

as plastic water bottles and polythene carry bags into different ecosystems. In the247

same, it was reported that 63 nations had introduced extended producer responsibility248

measures, while 29 had imposed various taxes on SUPs (UNEP, 2018a). Some of the249

recent policies, amendments, and rules imposed by the international organizations,250

European Union (EU) and United Nations Environment Program (UNEP), have been251

briefly discussed. This is also followed by a brief discussion on some of the actions252

and policies adopted by the Indian government to eliminate plastics.253
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9 *Exploring the Core Aspects of Microplastic Pollution: Origin … 11

4.1 The European Union254

When it comes to sustainability and circularity, the EU has been setting the pace.255

The restriction procedure was initiated by REACH (acronym of the EU chemical256

regulation), when the European Commission urged the European Chemical Agency257

(ECHA) to draft a restriction dossier on MPs in November 2017 (European Commis-258

sion, 2017; European Union, 2007). European nations have placed an efficient plastic259

waste management system (Jambeck et al., 2015). During the period of 2012–2014,260

these efforts enabled significant improvement in plastic recycling, raising the recy-261

cling rate from 34.7 to 39.5% (Lam et al., 2018). Additionally, the European Commis-262

sion simultaneously unveiled a new project to lower the unintended MP discharge263

into the environment along with the European Green Deal (European Commission,264

2015). It seeks to:265

• Prevent the unintended release of MPs, implement labeling, standardization, certi-266

fication, and regulatory measures, as well as strategies to increase the capture of267

MPs at all pertinent points in a product’s lifecycle.268

• Develop and standardize measurement techniques for accidentally released269

MPs, particularly from tires and textiles, and offer standardized details on the270

concentrations of MPs in seawater.271

• Address the information gaps about the danger and prevalence of MPs in the air,272

food, and water supplies.273

More recently, the Circular Economy Action Plan was adopted by the EU on274

March 11, 2020. It covers textiles, electronics, construction, buildings, vehicles,275

packaging, batteries, plastics, food, water, and nutrients. This approach primarily276

targets MPs, especially those that are inadvertently emitted from tires and fabrics.277

One of the major objectives of this plan is to conduct a risk assessment associated278

with the generation and release of MPs into the environment, as well as explore279

alternatives such as bio-based plastics (Seay & Ternes, 2022).280

4.2 United Nations Environment Programme281

In 2010, the Global Partnership on Waste Management (GPWM) under the United282

Nations Environment Programme (UNEP) established a platform for collaboration283

with international and non-governmental entities for effective waste management.284

This initiative is considered a viable approach to address plastic pollution in the285

marine environment through coordinated efforts and alternative strategies. To combat286

marine plastic pollution, UNEP has played a significant part in synchronizing initia-287

tives within the UN. Collaborating with the Joint Group of Experts on Scientific288

Aspects of Marine Environmental Protection (GESAMP) and various UN agencies,289

UNEP actively combats plastic pollution (Kershaw et al., 2019). As a part of its efforts290

to achieve Sustainable Development Goals (SDG) Indicator 14.1.1b, UNEP actively291
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works for the development of sub-indicators to report marine plastics. GESAMP292

has proposed potential sub-indicators, which include regulating and reporting beach293

litter, water column plastics, MPs, floating and seabed plastic, and ingestion of plas-294

tics (Walker, 2021). Another effort to reduce pollution and create a cleaner environ-295

ment is Sustainable Materials Management (UNEP, 2018b). Moreover, to limit the296

amount of plastic in the environment, a secondary market for recycled materials can297

also be established (Thushari & Senevirathna, 2020).298

In a recent report, titled “For people and planet,” the UNEP has developed a299

new strategy (Medium Term Strategy 2022–2025) which is designed to address300

critical global challenges, including climate change, loss in biodiversity, and pollution301

of various forms, during the period from 2022 to 2025 (UNEP, 2022a). In its 5th302

session, the United Nations Environment Assembly (UNEA) recognized that plastic303

pollution includes MPs, and thereby adopted the resolution “End Plastic Pollution”304

on March 2nd,2022 (UNEP, 2022b). It affirmed the necessity of creating globally305

strong cooperative and coordinated governance for eliminating the long-term plastic306

life cycle and avoiding further plastic-derived detriment towards all ecosystems.307

4.3 Indian Government308

India has demonstrated a strong determination to combat the environmental pollu-309

tion stemming from SUP waste. As a proactive participant, at the 4th UNEA, India310

spearheaded the development of a resolution concerning the growing SUP pollu-311

tion. This highlights India’s3 recognition of the urgent necessity for the international312

community to prioritize and address the multifaceted challenges posed by SUP waste.313

A recent amendment (Plastic Waste Management (Amendment) Rules, 2021) was314

drafted in August 2021 and published in view of the growing MP contamination315

(MOEFCC, 2021). These rules include:316

(I) SUPs such as PS and expanded polystyrene, as well as products like plastic317

sticks of earbuds, balloon sticks, flags, cups and plates, cutlery like forks,318

spoons, straws and knives, trays, wrapping or packing films around candy boxes,319

invitation cards, and cigarette packets, as well as plastic or PVC banners smaller320

than 100 microns, are prohibited from July 1st,2022.321

(II) To reduce the littering of lightweight plastic carry bags, the thickness of plastic322

carry bags has been adjusted from 50 to 75 µ with effect from September 30,323

2021. It was further adjusted to 100 and 20 µ with effect from December 31,324

2022. As a result of the increased thickness, such plastic carriers can be reused.325

In alignment with the 2016 Plastic Waste Management Rules, specific provisions326

have been placed to manage plastic packaging waste in an environmentally sustain-327

able manner. While certain SUP items are subject to phase-out measures, plastic328

packaging waste that falls outside this scope must be collected and handled in an329

ecologically responsible manner. The management of such plastic wastes has been330

included under the EPR of the manufacturer, trader, and product owner. Furthermore,331
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the Swachh Bharat Mission is also working towards creating improvements in the332

waste management infrastructure. The Indian Government also emphasizes on the333

importance of education and awareness among children and the youth who essen-334

tially shape the future of our planet. The India Plastic Challenge—Hackathon 2021335

is a targeted event designed for Higher Educational Institutions and startups that336

have received recognition under the Startup India Initiative. Its goal is to emphasize337

and promote innovations to develop alternatives to SUPs and determine adoptable338

measures and solutions to plastic waste management.339

For efficiently abolishing SUPs and the successful execution of Plastic Waste340

Management Rules, 2016, various Indian states and UTs have been instructed to341

form a Special Task Force. Various actions have been adopted for improving the342

application of various Plastic Waste Management Rules. For instance, Kerala is343

one of the Indian states, which has embarked on its mission to develop a plastic-344

free environment (Joshi & Ahmed, 2016). As a part of the project “Zero-waste345

Kovalam,” a “Plastic-free” campaign has been launched at the Kovalam beach by346

Kerala tourism. People are encouraged to use plastic alternatives like cloth and paper347

bags. Additionally, plants for recycling plastic wastes to oil have also been set up.348

However, despite the global recognition and emphasis on plastic waste manage-349

ment and the adoption of improved recycling and mitigation approaches, recent350

scientific studies reveal that a substantial portion of environmental plastic is still351

derived by MPs shed from plastics. Capturing these MPs is neither envisaged nor352

achievable under current strategies (NASEM, 2022). Thus, mitigating MPs shed into353

our ecosystems needs to be further regulated by imposing more specific legislation354

regarding the manufacture and usage of primary and secondary sources of MPs.355

5 Key Recap Points356

This chapter serves as a stepping stone in advancing our knowledge and awareness357

of MPs, providing a solid foundation for future research aimed at mitigating MPs.358

The following are the key points highlighted in this exploration of the intricate world359

of MPs:360

• The widespread distribution of MPs can be attributed to both intentional and361

unintentional generation of MPs. Transportation of MPs is influenced by various362

factors, such as river water flow, ocean currents, soil infiltration, and wind speed363

and direction.364

• MPs can leave a significant imprint on diverse aquatic and terrestrial ecosystems,365

posing risks to organisms across all levels of the food chain.366

• Human health faces potential risks due to inhalation, ingestion, and chem-367

ical contamination of MPs, demanding in-depth investigations to develop a368

comprehensive understanding.369
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• Highly precise and accurate analytical techniques are essential for microplastic370

detection, often requiring a combination of multiple methods to enhance research371

efforts.372

• Effective mitigation of MPs must begin with sound plastic waste management.373

Furthermore, strengthening existing policies and regulations associated with374

plastic pollution, with a primary focus on MP pollution, is imperative to emphasize375

its urgency.376

6 Conclusion377

This chapter provides insights into the fundamental facets of microplastic pollution,378

emphasizing its global significance and multifaceted influence on both the environ-379

ment and human health. In-depth analysis of sources, detection methodologies, and380

robust regulatory frameworks play a crucial role in achieving effective MP miti-381

gation. A holistic approach, involving collaborative efforts between policymakers,382

scientists, industries, and the public is essential for achieving fruitful advancements.383

Adopting sustainable practices, adopting the 3Rs (reduce, reuse, and recycle), and384

promoting innovations for the removal of MPs from different systems are vital steps385

in combatting MP pollution.386
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ABSTRACT

e-resources had already started making their presence felt among the library users, the impact made 
by the pandemic due to closure of physical libraries and non availability of any printed material, gave 
impetus to the electronic resources. A number of e-resources were made available free and mostly 

more for e-resources and digital libraries during this critical situation. The paper highlights different 
advantages felt by the users in using the e-resources, and the shift in trend from print to electronic 
media.  This paper analyses and presents the status of electronic resources, facilities, and services 

Keywords:
Libraries, Remote Access, Electronic Media.

However, these closures and lockdowns came 
with severe economic and social consequences. 
In India especially, the response to the lockdown 
by the labourers of exodus from the metros 
towards their villages was much publicised, 
where many lives were lost as people started 
off on-foot for their native places as they were 
unaware of their livelihood and jobs. The 
impact of the pandemic on the economies is 
known to all. At the same time the impact on 
the workplace, jobs and education sector has 
been immense. 

While the educational institutions had been 
impacted so greatly, the libraries, whether as 
part of educational institutions or otherwise, 
have faced the same impact. The closure of 
libraries of the educational institutions had 
directly impacted the educational system 
whereas the public libraries, special libraries 

67

Paradigm Shift in Reliance on e-Resources by the Users of Academic 
Libraries during Pre and Post COVID-19 Pandemic: A Study

Imran Khan*

Introduction

changed the way and the scenario the world 
used to live and work. The pandemic forced the 
governments worldwide to place their countries 
under full or partial lockdown to contain the 
spread of the deadly virus. The immediate and 
emergency announcement of the closure of 
the entire activities by the governments world 
over was a knee-jerk reaction because nobody 
was mentally prepared for this but because 
of the known and unknown severeness of the 
virus, nobody wanted to take any risk with the 
lives of the people. The other reason for this 
reaction and announcements of closure of all 
the activities was that the governments world 
over wanted to prepare themselves to combat 
the virus and also were watchful of how the 
others are reacting and facing the pandemic.
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