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Abstract

Researchers have been very interested in cobalt ferrite nanoparticles and
nanocomposites because of their unique features, which include high pollutant
adsorption capacities, good photocatalytic, and antibacterial activities. An
evaluation of the most recent developments in the use of CoFe,O, nanoparticles
as an antibacterial agent is given in this review study. These NPs have unique
characteristics that make them attractive as a possible treatment for a variety of
microbial diseases, especialy those that are resistant to antibiotics. This work
includes an extensive analysis of the many uses, characterisation methodol ogies,
and synthesis processes of CoFe,O, NPsin antibacterial contexts. In addition, the
paper discusses the difficulties and potential opportunities in this field as it explores
the fundamental mechanisms by which CoFe,0O, NPs exert their antibacterial
effects on various microbial strains. The review’'s main conclusions highlight
CoFe,O, NPs’ significant potential as an effective and promising antibacterial and
antifungal agent.
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Keywords: CoFe,O, nanoparticles, Synthesis, Characterization, Antibacterial
activity, Antifungal activity.

1. Introduction

One of the biggest problems facing medicine today isthe rise of microorganism
strainsthat areresistant to antibiotics[1, 2, 3]. To addressthisissue, there hasbeena
significant increase in the application of nanotechnology-based strategies. Because
of their special qualities and adaptability, iron-based Magnetic Nanoparticles
(NPs) have attracted a lot of interest for use in a variety of applications. As a
result, they are widely used in many different fields.CoFe,O, nanoparticles have a
one-order higher magneto-crystalline anisotropy compared to other reported metal
ferrites. Additionally, they have reasonable saturation magnetization, mechanical
hardness, a great magneto-strictive coefficient, exceptional chemical stability, and
high coactivity [4]. Another advantage of CoFe,O, nanoparticlesis that they have
a one-order higher magnetocrystalline anisotropy than previous reported metal
ferrite nanoparticles with the same saturation magnetization. As aresult, magnetic
CoFe,0, nanoparticles have a substantially shorter relaxation period than other
metal ferrite nanoparticles of comparable size [4, 5]. Iron oxide nanoparticles
have a high specific surface area, allowing them to interact with bacterial surfaces.
Furthermore, due to their small size, they can speed up particle uptake by bacterial
cells. Iron oxide nanoparticles are produced using a variety of physicochemical
processes [6,7]. Significant antibacterial activity is indicated by metal ferrite
nanoparticles. Cobalt ferrite nanoparticles have demonstrated a high degree of
biocompatibility among these metal ferrites, and their antibacterial activity makes
them a suitable choice for antibacterial applications in the industrial and medical
domains[8]. In humans, other species, and mice, cobalt ferrite nanoparticles (NPs)
elicit harmful effects (cytotoxicity and genotoxicity) [9, 10]. CoFe,O, NPsinduce
oxidative stress in liver (both in mice and humans), kidney, colon, human lungs,
lymphoblasts, and primary mouse dendritic cells [9, 10]. These interactions with
other organic materialsand thetypeof toxicity aredictated by their physicochemical
features and distinctive compositions [11]. Iron oxide particles are previously
known to be non-hazardous magnetic materials, and MRI contrast agents have
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been proven to be safe for human usage [12]. In this review, the principal focus
Is made upon the antibacterial properties of cobalt ferrite nanoparticles and the
given data concern to the features of its activity, ways of action, efficiency against
the various bacteria strains, as well as potential medical and the environmental
applications.

2. Synthesis methods

For the production of nanoparticles, a variety of preparation methods have
been used, including co-precipitation, hydrothermal, mechanochemical, sol-gel
process, solvothermal approach, therma decomposition, and microwave. (a) Co-
precipitation: distilled water ismixed with metallic nitrates, and then basic material
is added to cause the precipitation of NPs. (b) Hydrothermal: After mixing and
adding the metallic nitrates to distilled water, they are treated in an autoclave and
NPs are deposited. (¢) Microemulsion: By employing the proper surfactant, NPs
are created in an emulsion.

2.1. Co-precipitation

Chemical synthesis is the most widely utilized approach for NP preparation
because it can produce NPs in large quantities and at a relatively low cost in a
relatively simple manner. In this sense, a conventional technique for producing
NPs for chemical synthesis is co-precipitation. Large volumes of NPs can be
easily dispersed in agueous solutions using this approach. By adding the base in
an inert atmosphere, this approach causes the precursor materials to co-precipitate
in asolution at ambient temperature or at a high temperature. The co-precipitation
approach offers many advantages, chief among them the potential for scaling up and
obtaining huge amounts of NPs. Co-precipitation istherefore the primary chemical
process utilized in industry to create thousands of kilograms of nano-sized NPs.
The distribution of NPs particle size, morphology, and crystalline quality are the
co-precipitation method’s main obstacles [13].

2.2. Hydrothermal reactions

High-pressure reactors or autoclaves, where the temperature can reach
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200°C and the pressureistypically greater than 125 atm, are used to conduct
hydrothermal processes in the aqueous phase. In these circumstances, water serves
asareactant, which accel erates the kinetics of the hydrolysisreaction and increases
the solubility of the precursor materials, which exhibit greater mobility because of
the reduced viscosity of the water. It also improves the homogeneity, crystallinity,
and accelerates the Ostwald ripening of the product (magnetic nanoparticles).
Numerous NPs with good crystalinity and water solubility are synthesized
using this technique. This method often yields water-dispersible NPs with strong
crystallinity and magnetic responsiveness, although occasionally the NPs' particle
sizeistoo big for certain uses and interfereswith colloidal stability. Also, thereisa
tendency for the reaction time to lengthen. As a result, it is difficult to regulate the
formed magnetic nanoparticles’ aspect ratio and size [14]

2.3. Microemulsion

A microemulsionisacolloidal suspension that exhibitsthermodynamic stability.
With the use of surfactants, two immiscible liquids can coexist in asingle phasein
this approach. One of the microemulsion solvents used to prepare the solution by
dispersing the immiscible solvents is water or oil. Aqueous droplets are encircled
by surfactant molecules, which create “micelles’ that function as nanoreactors.
Afterwards, magnetic nanoparticles develop within the micelles, enclosing the
particles and limiting their nucleation, development, and agglomeration. Lastly,
a second emulsion is added to the solution to aid in the precipitation of the
nanoparticles. This process has the benefit of easily controlling the size of the
nanoparticles (NPs) by regulating their size to sub-nanometer sizes. Nonetheless,
the microemulsion process produces a wide range of shapes and sizes. This
synthesis approach for NPs has a small working window and a low yield when
compared to other methods. Nonetheless, a number of studies have produced
encouraging findings that could lead to the process being scaled up for an economic
or environmental facility [15].

2.4. Sol-gel

Because the sol-gel technique allows for form and size control, it has been
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widely employed to produce metal oxides with nanostructures for industrial and
engineering applications. This method also has the advantages of high surface
to volume product ratio, low temperature chemistry, and reproducibility. This
approach prepares the sol by adding the appropriate chemicals to the precursor
solution, which causes polymerization or hydrolysisprocesses. Polymer addition or
sol condensation isused to carry out the gelation process. To prepare nanoparticles,
the solvent is simply allowed to evaporate. The primary benefits of this approach
over aternative approaches include low-temperature chemistry and cost, easy
experiment setup, and primarily highly controlled synthesis[16].

3. Properties of Cobalt Ferrite Nanoparticles

Cobalt ferrite nanoparticles exhibit several properties that make them suitable
for antibacterial applications:

3.1. Magnetic Properties

CobaltferriteNPspossesseshighcoercivity withnormal saturationmagneti zation;
working in the superparamagnetic region at nanometer dimensions. This property
makes it useful in the separation of mixtures with the use of magnetic fields apart
from carrying medication with the use of magnetic fields and magnetic resonance

imaging (MRI) [17].
3.2. Chemical Stability

These nanoparticles are anti-oxidation and corrosion, thus can maintain astable
chemical property when they are surrounded in different chemical solutions.
They’re essential for the long-lasting antibacterial action that these products must
be maintained [18].

3.3. Surface Functionalization

Cobalt ferrite nanoparticles contain targeted functional groups on their surface

and possessimproved biocompatibility. It hasbeen mentioned that functionalization

assists in its interaction with bacterial membranes and also improves the overall
antibacterial character of the material [19].
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4. Photocatalytic application of CoFe,O,

TiO, is the most well-known and widely utilized photocatalytic substance.
It possesses exceptional photocatalytic activity and is able to absorb UV light.
Additionally, it is an affordable and non-toxic photocatalyst [20, 21]. The
widespread use of TiO, photocatalyst on a significant scale is hampered by the
difficulty of effectively recovering powder Ti_, from treated water. Studies have
shown the potential use of spinel ferrite NPs based photocatalysts, such as CoFe,O,
and CuFe,O, NPs in combination with PMS or by modifying the surface with
appropriate organic moiety [22, 23], in the search for materials of choice for the
complete removal of organic contaminants. In particular, CoFe,0, NPs have drawn
theinterest of wastewater treatment experts as one of the best heterogeneous active
catalysts for PM S activation and organic pollutant destruction [24].

4.1. Mechanism

Identification and capture of active species have provided a comprehensive
explanation of the degrading mechanisms of organic contaminants utilizing
CoFe, 0, NPs and NCs [25, 26]. For instance, radical scavengers were added
to the photocatalysis reaction in order to identify the active species that were
degrading Rhodamine B. Superoxide radicals, photo-generated electron holes,
and hydroxyl radicals have all been scavenged by isopropanol (IPA), EDTA, and
benzoquinone (P-BQ) in that order. The addition of radical scavengers was found
to reduce photocatalytic activity, according to the results. In contrast to IPA, the
photocatal ytic activity wasmuch lower with the addition of P-BQand EDTA. Thus,
it was determined that hydroxyl radicals had little rolein the process of degradation
[27]. Furthermore, the primary active species are superoxide radicals and electron
holes produced by photosynthesis. A typical proposal for the mechanism combines
the analysis results with radical scavengers. However, Hassani and colleagues
study [28] found that superoxide and hydroxyl radicals are the two primary oxygen
reactive species. Thisresulted from benzoquinone and tert-butyl alcohol (hydroxyl
radicals) significantly quenching the degradation efficiency. Furthermore, the
degradation efficiency was marginally lowered in the reaction due to the presence
of ammonium oxalate, a photogenerated electron hole. Based on the previously
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described research, it can be concluded that the type of heterojunction present in
photocatalysts determines the critical oxygen species interaction.

5. Characterization techniques

Understanding the structural and physicochemical characteristics of cobalt
ferrite nanoparticles, which can influence their antibacterial action, is crucial
for developing effective characterization tools for these agents. Cobalt ferrite
nanoparticles can be characterized using a variety of sophisticated methods,
such as magnetic tests, TEM, XRD, and FTIR. A popular method for figuring
out the crystal structure of cobalt ferrite nanoparticles is X-ray diffraction.
The crystallinity, lattice parameter, and crystal size of the nanoparticles are all
revealed by the XRD spectra. The degree of crystallinity and the crystal structure
of the nanoparticles can be ascertained by examining the XRD spectra [29].
One very useful technique for examining the size, shape, and structure of cobalt
ferrite nanoparticles is transmission electron microscopy (TEM). Agglomerates
and defects can be identified thanks to TEM pictures, which provide insightful
information on the distribution of particle sizesand shapes. Furthermore, thelattice
spacing and crystal structure of the nanoparticles can be ascertained by TEM [30].
Cobalt ferrite nanoparticle surface functional groups and chemical composition
can be ascertained by Fourier transform infrared (FTIR) analysis. The chemical
bonds and vibrations of the nanoparticles are revealed by the FTIR spectra, and
these details may have an impact on how the particles interact with microbes [31].
Cobalt ferrite nanoparticles magnetic characteristics are assessed by magnetic
measurements. The size and shape of nanoparticles affect their magnetic behavior.
Magnetic measurements can reveal details about the nanoparticles magnetic
characteristics, including coercivity, magnetic anisotropy, and magnetic moment.
These characteristics may have an impact on the nanoparticles’ magnetic response
and how they interact with microbes. Cobalt ferrite nanoparticle characteristics
can also be assessed using other methods, such as thermogravimetric analysis
(TGA), dynamic light scattering (DLS), and zeta potential evaluations. The size
distribution and surface charge of the nanoparticles can be ascertained by DLS
and zeta potential tests, while TGA is utilized to assess the thermal stability and
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composition of the particles [32]. In general, the methods used to characterize
cobalt ferrite nanoparticles as an antibacterial agent are crucial for comprehending
their physicochemical and structural characteristics, which can influence their
antimicrobial activity. A thorough understanding of the characteristics of the
nanoparticles can be obtained by combining several characterization approaches,
which enables the optimization of the antibacterial activity of the particles.

Evaluating the biological activity of cobalt ferrite nanoparticles against
microbial strains is crucial, in addition to characterization procedures. Cobalt
ferrite nanoparticles’ antibacterial properties can be evaluated using a variety of
tests, such as disk diffusion, minimum inhibitory concentration (MIC), and biofilm
assays. Thesetestscan aidintheoptimization of cobalt ferritenanoparticles’ activity
and reveal how well they work against various microbial strains. A thorough grasp
of the characteristics of cobalt ferrite nanoparticles as an antibacterial agent can
be obtained by combining characterization methods with biological experiments.
Transmission electron microscopy is used to see the size, shape, and morphology
of nanoparticles, while X-ray diffraction is used to assess the crystal structure of
the particles. The chemical makeup and functional groups of nanoparticles can
be determined using Fourier transform infrared spectroscopy, and their magnetic
characteristics can be assessed using magnetic tests. Cobalt ferrite nanoparticles
can also be characterized by other methods such as zeta potentia tests,
thermogravimetric studies, and dynamic light scattering. A thorough understanding
of the characteristics of the nanoparticles can be obtained by combining several
characterization approaches, which enables the optimization of the antibacterial
activity of the particles. Different biological assays can be employed to evaluate
the antibacterial efficacy of cobalt ferrite nanoparticles against distinct microbial
strains, apart from characterization approaches.

6. Antimicrobial activity

Different sorts of bacteria can infect humans or animals, and the wide range of
antibiotics that are currently on the market can effectively treat these infections.
However, three magjor global health challenges remain: antimicrobial resistance,
the high cost of antibiotics, and their adverse effects. Finding substitutes for or
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improving the antimicrobials that are now on the market is one of the common
approaches to solving these issues.NPs are currently frequently used as potential
solutions to these issues; one such strategy is the application of magnetic NPs,
which is gaining popularity. This is mostly due to its intriguing physical and
chemical properties in the field of biomedicine. The available research indicates
that in addition to well-known antimicrobias like Cu,O, silver nanoparticles,
CoFe,0O,, TiO,, MgO, and ZnO, nanoparticles can also effectively combat human
microorganisms more effectively than antibiotics. In particular, numerous studies
have examined the antibacterial qualities of bare or substituted CoFe,O, NPs and
itsNCs[33, 34].

The primary characteristics of CoFe,0, NPs in various forms of wastewater
treatment are their photocatalytic, antibacterial, and magnetic qualities [35]. For
instance, wastewater and occasionally contaminated floods are common places to
find E. Coli and S. Aureus. They have the potential to cause devastating infections
if they enter the human body. Furthermore, the fungus Candida albicans causes
IlInessesto human skin, nails, and mucousmembranes. It hasbeen demonstrated that
CoFe,0, NPsand its metal doped NPs are effective in breaking down the majority
of the previously mentioned microbes as well as Bacillus subtilis.[34]. In a study
treating textile effluent wastewater, activated carbon from waste Apocynaceae
leaves mixed with CoFe,O, NPs shown good antibacterial activity within the 10—
17 mm zone of inhibition [36]. Similarly, it was discovered that CoFe,O, NPs had
agood antibacterial activity against fungi at a15 mm zone of inhibition [37]. In a
different study, it was demonstrated that CoFe,O, NPs have high catalytic activity
for activating PMS in the presence of UV-A light and producing active hydroxyl
and sulphate radicals.Within a short period of time (30—-60 min), the application
of amodest amount of CoFe,O, NPsand PM S in simulated wastewater and UV-A
radiation has reduced the number of different kinds of bacteria [38]. Overall, the
study showed that CoFe,O, NPs have a potent antibacteria potential, and this is
one of the areas of active research right now.

CoFe,O,’s antibacterial activity can be increased through surface modification
with the right organic moieties or metal doping. In particular, compared to Gram
negative E. coli, Zn** doped CoFe,O, has demonstrated a greater affinity for
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inhibition against Gram positive S. aureus[39]. Using Ag-doped CoFe,O, NPs,
similar outcomes were also noted [40]. Both the pristine and Ag-doped CoFe,O,
NPs had strong antibacterial activity in a different investigation that assessed
the antimicrobial activity of the NPs made using the honey-assisted combustion
approach.

7. Antifungal activities of cobalt ferrite NPs

Human skin, neck, and external mucosal infections are caused by a number
of fungal strains. Out of all the fungal strains listed, Candida strains are the most
prevalent strains that cause various fungal illnesses. The effects of cobalt ferrite
NPs and metal-doped cobalt ferrite NPs against various bacterial strains have been
assessed by anumber of researchers. Inthisregard, Suba et al. mixed cobalt ferrite
NPs with activated carbon made from Apocyanaceae leaf waste. The constructed
nanosystem was observed to exhibit azone of inhibition that was 10-17 mm higher
than that of the control groups. The green synthesis method was also used to create
cobalt ferrite nanoparticles, which demonstrated greater antifungal activity with a
15 mm zone of inhibition against Aspergillus aureus and Candida krusie [36, 37,
41].

Rehman et a. used the sonochemical approach to synthesi ze neodymium coated
cobalt ferrite NPs in one investigation. It was discovered that the anti-fungal and
antibacterial action was greatly increased by raising the neodymium level. The
attachment of ametal-based ligand, which demonstrated increased NP contact with
the bacteria membranes, was the cause of thisincreased activity[42].In adifferent
work, cobalt ferrite NPs based on cellulose and biodegradable, were created by
polyaniline and cobalt ferrite NPs being polymerized in situ when cellulose was
present. The resultant composites demonstrated a size distribution average of less
than 50 nm and a markedly increased antibacterial efficacy against multiple bacterial
and fungal species, including Candida albicans and Escherichia coli.Additionally,
it was shown that while the biodegradability reduced, the antibacterial activity rose
with an increase in the concentration of cobalt ferrite NPs. The observed increased
antimicrobial activity could beattributed to many mechanisms, including disruption
of the transcription process, inhibition of multiple mechanisms during translation,
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disruption of cell wall formation, and degradation of metabolic pathways.[43].

Zalneravicius et a. assessed the effect of particle size on antibacterial activity
in one investigation. Using the co-precipitation method, NPs of CoFe,O, with
particle sizesof 15, 5, and 1.65 nm were created. Using Candida albicans, Candida
parapsilosis, Candida krusei, and Candida parapsilosis, the antibacterial activity
of these NPs was assessed. Their investigation's conclusions showed that, in
comparison to large-sized NPs, smaller-sized NPs had the strongest antibacterial
activity. The cobalt content of NPswasthe cause of thissize-dependent antibacterial
action. Since the smaller-sized NPs have a larger cobalt concentration, they can
adhereto yeast membranes more strongly and ultimately kill them more effectively
[44].

El-Sayed et a. used M. purpureus fungus strains to create cobalt ferrite NPs,
claming that the method used was eco-friendly and low-cost. X-ray analysis
revealed a uni-phase crystalline lattice, while TEM analysis revealed a spherical
shape with asize distribution of 6.5 nm. The prepared NPs demonstrated significantly
higher antifungal and antibacterial potentials at a particular MIC [45]. Using the
combustion method, Naik et al. developed cobalt-doped manganese ferrite NPs.
The cubic structure of the NPs was confirmed by the X-ray investigation. It
was discovered that the distribution of particle sizes fell between 15 and 30 nm.
Investigations were also conducted on the antifungal activity against Rhizopus
fungusat room temperature. It was shown that the presence of cobalt ions correl ated
with antifungal activity. Increased cobalt ion concentration results in increased
antifungal action [46].

8. M echanisms of Antibacterial Action

Theantibacterial propertiesof cobalt ferrite nanoparticles (CFNPs) areattributed
to several mechanisms, which often work synergistically:

8.1. Generation of Reactive Oxygen Species (ROS)

Thus, it was shown that CFNPs can stimul ate the formation of ROS, for instance
hydroxyl radicals and superoxide anions. These ROS can damage cell walls,
proteins, and DNA and induce cell death in bacteria. The antibacterial potential
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of nanoparticlesis attributed to the ease with which they generate ROS due to the
large surface area [47].

8.2. Membrane Disruption

CFNPscanalsoinhibit bacterial cell growth by physically damaging theorganism
via penetration into bacterial cell membrane and enhancing the permeability of the
membrane. Thisinteraction leads to the loss of contentsin the cells and ultimately
leads to cell death. This mechanism is purely dependent on the fact that CFNPs
are highly negatively charged and their interaction with the bacterial membranes
Isamost always strong [48].

8.3. Metal lon Release

Damage of bacterial cellular structures can be induced due to the binding
of cobalt ions Co?" derived from CFNPs, which can disrupt the metabolism of
bacteria. These ions can denature enzymes, prevent the synthesis of proteins, and
prevent phosphorylation of cells, all of which help in the killing of bacteria.

8.4. Photothermal Effect

CFNPs can also fluoresce and can be used to direct heat to the bacteria through
mechanisms such as hyperthermia. This photocatalytic action is especialy
beneficial for delivering localized antibacterial actions where temperatures need
to be properly regulated.

9. EffectivenessAgainst Bacterial Strains

CFNPs exhibit broad-spectrum antibacterial activity against both Gram-positive
and Gram-negative bacteria. Significant bactericidal effects have been observed
against various pathogenic strains:

9.1. Staphylococcus aureus

The oligomers of CFNPs damage the cell wall of S. aureus which is a Gram-
positive organism, causing cell death. ROS generation and membrane disruption
are most efficient against this strain where combination therapy is most efficient
[49, 50].

9.2. Escherichia coli

The mechanisms of ROS generating and the disruption of the membranes are
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efficient in the case of E. coli which is a Gram-negative bacterium, and its anatomy
involves acomplex layering of the cell walls[49].

9.3. Pseudomonas aeruginosa

CFNPs can penetrate the biofilm of P. aeruginosa, and hence treat the bacterial
infection, which is otherwise resistant to normal antibiotics|[96]. Both mechanisms
involve the release of cobalt ions and generation of reactive oxygen species that
slow down the growth of this bacterium [50].

9.4. Methicillin-Resistant Staphylococcus aureus (MRSA)

CFNPs exhibit potential against antibiotic-resistant strains such as MRSA.
Their multiple-target antibacterial activities decrease the chance of formation of
resistance, which may bring some solutions to antibiotic-resistant infections [51].

10. Applicationsin Antibacterial Treatments

The unigue properties and antibacterial mechanisms of CFNPs enable their use
in various applications:

10.1. Medical Devices and I mplants

Application of CFNPson the surface of medical devicesand implantscan reduce
bacterial colonization and formation of biofilms thereby minimizing the prospects
of infection. The application is important for the elimination of hospital-acquired
infections and enhancing the overall durability and safety of implants.

10.2. Wound Dressings

CFNPs, when incorporated into wound dressings, offer a continually protecting
layer for the wound, enhance the rate of healing, and aso greatly decrease
the possibility of infections. The potential to incorporate these nanoparticles
into polymer matrices or hydrogels is utilized in the development of efficient
antibacterial dressings.

10.3. Water Purification

Filtration systems which employ CFNPs have the potential of helping
remove bacterial contaminants from water necessary for drinking. They can be
easily collected and recycled due to their magnetic nature;thus, they are more
environmentally friendly compared to other conventional methods of water
treatment.
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10.4. Food Packaging

When CFNPs are incorporated into food packaging materials, they can slow
down the rate of growth of bacteria hence increase the shelf life of the products.
Another by-product arising from the use of this application is the minimized food
wastage and enhanced food hygiene.

11. Advantages and Challenges

11.1. Broad-Spectrum Activity

Similar to other CFNPs, they may be effective towards a broad spectrum of
bacterial strainsinclusiveof thosethat areresistant to antibiotics. They areeffective
against a vast range of infections because their modes of action are diverse and
complex, thereby presenting the bacterium with alarge range of targets, which are
difficult to alter genetically.

11.2. Biocompatibility

Some investigations have demonstrated that although metal-based NPs aretoxic
to cells, when the CFNPs are appropriately functionalized, they will not be toxic
to human cells for biomedical applications. They can be made sufficiently safe,
surface modifications being able to help in this regard.

11.3. Multifunctionality

A few of the applications of CFNPs include the use in antibacterial agents,
diagnostic imaging, targeted drug delivery and haemorrhage treatments, and
hyperthermia cancer treatments. This versatility attributes them with features that
make them ideal in biomedical applications.

12. Challenges

12.1. Toxicity Concerns

Although the chemical nature of CFNPs makes them relatively biocompatible
for long term implantation, concerns over the long term toxicity of cobalt ions
have been surmised. More research is required to determine how the continuous
intake of cobalt ions affects the body or if there are approaches to prevent the
leeching of the substance.

12.2. Environmental | mpact
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It was pointed out that disposal of nanoparticlesis a menace to the environment
and therefore new and efficient green synthesis and degradation techniques are
called for. Some research focuses on the biodegradable nanoparticle coatings for
the carriers and eco-friendly synthesis methods.

12.3. Regulatory Hurdles

For regulating use of CFNPsin clinical practices, it ismuch demanding in terms
of time and resources as these molecules must go through elaborate regulatory
processes to guarantee their safety and efficacy. To this end, there is a call for
a reform of the existing regulatory systems for the purposes of improving the
existing legal standards with regard to the newer developments in the field of
nanotechnol ogy.

13. Future Per spectives

Research into the antibacterial applications of CFNPsis till inits early stages,
and several areas hold promise for future exploration:

13.1. Enhanced Functionalization

It is also possible to enhance the targeting ability and efficacy of the CFNPs
against the desired bacterial strains by developing the new surface coatings and
functional groups. Higher specificity of forthcoming antibacterial agents can be
attained with the help of further upgrade in the surface chemistry and molecular
engineering.

13.2. Combination Therapies

Supplementing CFNPs with regular antibiotics or another type of nanoparticle
may also increase their antibacterial performance and the challenge of resistance.
Combinations of two or more distinct antibacterial agents work in harmony to
produce a better resullt.

13.3. In Vivo Studies

To provide moreinformation about the saf ety and metabolism of CFNPsinliving
organisms, more in vivo investigations shall be conducted on pharmacokinetics
and biodistribution activities of the CFNPs as well as check on long-term impacts.
Afterward, animal research and clinical studies will be vital in turning laboratory
results to actual revolutionary applications.
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13.4. Sustainable Production

The use of environmentally friendly approaches in the synthesis process and
also in the management of the end disposal or recycling of CFNPs poses a major
challenge. There are several strategies to reduce the environmental effects of
creating and employing nanoparticles. These include systematic approaches as
green chemistry and existence of Life Cycle Assessments.
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Abstract

Best proximity point problems are global optimization problems which are realized through
non-self functions. Here we establish the existence and uniqueness of best proximity points
for certain class of non-self nonlinear contractions by which the minimum distance between
two subsets of a metric space is determined. The problem is treated here as that of find-
ing the optimal approximate solution of a fixed point equation where in general the exact
solution does not exist. Further we show that the best proximity points corresponding to
the above mentioned category of contractions are weakly stable under uniform convergence.

The results obtained here are illustrated with examples.
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1 Introduction and Mathematical Preliminaries

The aim of this section is to provide with the mathematical background as well as to introduce
certain notions related to stability for the derivation of the results in the subsequent sections
of the paper. The specific programme in this paper is to establish the existence of unique best
proximity points of nonself mappings belonging to a particular class of generalized nonlinear
contractions and that the best proximity points corresponding to a sequence of such categories
of mappings are weakly stable under uniform convergence. Suppose that throughout the paper

(X, d) denotes a metric space and let A, B C X. We use the following notations.

d(A, B) =inf {d(z, y) : 2 € A and y € B},
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Ao ={z € A:d(z, y) =d(A, B) for some y € B},
By ={y € B:d(z, y) =d(A, B) for some z € A}.

It is to be noted that if (A4, B) is a nonempty, weakly compact and convex pair in a Banach
space X, then Ap and By are nonempty [4, 16].

Best proximity point problems were introduced by Eldred et al. in [14]. Best proximity point
results are related to the problem of finding minimum distances which is by itself a classical
problem considered in many areas of mathematics. In our case the objects are subsets of metric
spaces. Here the minimum distance between pairs of subsets are realized by utilizing best
proximity points of non-self mappings. Let A and B be two non-intersecting subsets of a metric
space (X, d). Let T: A — B be a non-self mapping. Then z* € A is a best proximity point
of T if d(z*, Tx*) = d(A, B). A best proximity point reduces to a fixed point in case where
A = B. A best proximity point problem can be described as the problem of finding an optimal
approximate solution of the fixed point equation x* = Tx* although the exact solution need not
exist. There is an approach to this global optimization problem of finding minimum distance
between two sets by minimizing globally the quantity d(z*, Tx*) such that the minimum value
d(A, B) is attained at some point. There are uses of several contractive mappings in best
proximity point problems in a good number of papers [1, 2, 9, 12, 15, 16, 18, 19, 20]. We
use a generalized almost contraction in our results. Particularly, Berinde introduced almost
contractions [5] which are generalized notions of several contractions. Almost contractions and
their generalizations were considered in several works like [3, 8, 13, 17].

As is well known that stability is the study of limiting behaviors of mathematical systems
which is variously discussed in many different contexts [6, 7, 10, 11, 21]. We propose the following

definitions of stability for best proximity points.

Definition 1.1 Let 7, : A — B, n = 1,2,3,... be a sequence of mappings each having a
unique best proximity point p,. Let T'= lim 7T, have a unique best proximity point p. We say
n—oo

that the unique best proximity points of {T,,} are stable if p, — p as n — occ.

We recall that the fixed point sets F(7),) of a sequence sequence of mappings T,, : A — A are
stable if H(F(T,), F(T)) — 0 as n — oo where T' = nh_)rrolo T, and H is the Hausedorff metric
[11].

In the case when the mapping T}, has a unique fixed point p,, for alln > 1, and T = lim T,
has a unique fixed point p, then the above condition reduces to p, — p as n — oco. n\zfzosay
in this case that the unique fixed points of the sequence {T},} are stable.

Also in this cases of sequences of self-mappings, the stability in the definition 1.1 coincides
with the above notion of stability.

Next we define weak stability of best proximity points.

23



24 Insight Sovarani Memorial College Journal (2024) XVI

Definition 1.2 Let 7;, : A — B, n = 1,2,3,... be a sequence of mappings each having a

unique best proximity point p,. Let T = li_>m T, have a unique best proximity point p. We say
n—oo

that the unique best proximity points of {7} are weakly stable if there exists r > 0 such that

for given € > 0 there exists a positive integer N such that
Dn € Sp(r+¢€) forall n> N,
where Sy(r +¢€) = {x € A:d(z, p) <r+ €} is the open sphere with centre p and radius r + €.

When r = 0, the weak stability reduces to stability.
In our results in the following sections we use the following class of functions.
U = {p: [0, c0) — [0, oo) : lim (z,) < t whenever {z,} is a sequence in [0, oo)
with x, — t > 0}.
Note: It is clear from the definition of ¥ that for any ¢ € U, ¢(¢) < ¢ for all ¢ > 0.

The following are some specific features of the present work:

e We introduce the concepts of stability and weak stability pertaining to best proximity
points.

e The best proximity point in our theorem is unique.

e A weak stability result is established.

e The results are illustrated with examples.

2 Main Results

Theorem 2.1 Let (X, d) be a complete metric space and (A, B) be a pair of non-empty closed
subsets of X such that Ag is non-empty and closed. Let T: A — B be a mapping with T(Ag) C
By. Suppose that there exist ¥ € U and a real number L > 0 such that for all x, y, u, v € Ay

d(u, Tz) =d(A, B) and d(v, Ty) =d(A, B) = d(u, v) < M(z, y, u, v), (2.1)

where
M(z, y, u, v) =b(maz {d(z, y), d(z, u), d(y, v), Ledv. vy
+L mzn {d(x7 u)? d(y7 U)7 d(xﬁ U)? d(y? u)}

Then T has a unique best proximity point in Ag.
Proof. Let xg € Ag. Since T(Ag) C By, there exists a point x; € Ay such that

d(xy, Txg) = d(A, B). (2.2)
Now, 21 € Ag and T(Ap) C By imply that there exists a point 22 € Ay such that

d(zs, Tz1) = d(A, B). (2.3)
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Continuing this process, we obtain a sequence {x,} in Ag such that for all n > 0,
d(xpt1, Txn) =d(A, B). (2.4)
By the construction of the sequence {x,}, we get
d(xpy1, Txn) =d(A, B) and d(znt2, TTni1) = d(4, B),

which, by (2.1), imply that

d(Tnt1, Tpt2) < M(Tn, Tnt1, Totl, Tnt2), (2.5)
where

M(zn, Tpi1, Tog1, Tnto) = P(max {d(@n, Tny1), d(@n, Tni1), dTni1, Taga),
d(wna $n+2) +d($n+17 xn+1)})

+ L min {d(zn, Tnt1), d(@nt1, Tnt2), d(@n, Tni2), d(Tnt1, Tni1)}
= Y(max {d(@n, 2r1), d(@nir, Tape), Logely).

Since H@n: Tn+2) < d@n; Tnr1)+d(@nt1, Tnt2) <y (g Tny Tnat), A(Tnetl, Tnia)}, it follows that
2 2 + + +

M(xn» Tn+1, Tn4l, $n+2) :1/J(max {d(xru xn+l)7 d(xn+1y $n+2)})~

Suppose that d(zy, zpt+1) < d(Tp41, Tnte), for some integer n > 0. So d(zpt1, Tni2) > 0.
Then it follows by (2.5) and a property of v

d(Tpt1, Tnte) < (d(Tpg1, Trae)) < d(Tpg1, Toto),

which is a contradiction. Therefore, d(Zy+1, Tnt2) < d(zy, Tni1), foralln > 0and {d(x,, Tne1)}
is a monotone decreasing sequence of positive real numbers. Now, there exists some ¢ > 0 such
that

d(xp, Tpy1) —>t as n — 0. (2.6)

Suppose that t # 0.
Since {d(zn, Tnt+1)} is a monotone decreasing sequence of positive real numbers, it follows
from (2.5) that
d(@n+1, Tnt2) < Y(d(Tn, Tni1)). (2.7)

Taking limit supremum on both sides of the above inequality, using (2.6) and a property of ),
we have
t <Tim P(d(zn, Tni1)) <t,

which is a contradiction. Thus ¢ = 0 and hence

lim d(zy, Tpt1) =0. (2.8)

n—oo
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Next we show that {z,} is a Cauchy sequence.
Suppose that {z,} is not a Cauchy sequence. Then there exists 6 > 0 and two sequences
{m(k)} and {n(k)} of positive integers such that for all positive integers k, n(k) > m(k) > k

and d(Zp,(k), Tn(k)) > 0. Assuming that n(k) is the smallest such positive integer, we get
n(k) > m(k) >k, d(@pm), Tory) >0 and d(Tp,x), Tnr)—1) < 0
Now,
0 < (@) Tuk)) < Ay Toe)—1) + ATp)—15 Tn)) < 0+ d(Tngy—1, Tnk))-

From the above inequality and (2.8), it follows that

i d(zp ), Tar) = 0. (2.9)
Again,
A Trmkys Tok)) < ATmk)s TmE)+1) T ATm@ry+1, Tu)+1) + A Tnmy+1, o))
and

AT )+1, Tnr)+1) < AZm@)+15 Tme)) + A Tmi)s Tne)) + ATnrk), Tnr)+1)-
The above two inequalities imply that
AT k)s Tnk)) = ATmk), Tm)+1) = AZniy+15 Toik) < A @pmE)+1> Tnk)+1)

< ATy 115 Tmk) + ATy Toky) + ATnk)s Tnr)+1)-
From the above inequality, (2.8) and (2.9), we have

ler{:Od(xm(k)+1, xn(k)+l) =4. (2.10)
Again,
A Trmkys Tok)) < ATy, o)1) + ATnm)+15 Tngk))
and
A(Trm(kys Tnk)+1) < ATk, Tngk)) + ATn@m)s Tn)+1)-

The above two inequalities imply that

A(Trm(kys Tuk)) = ATpy+1, Tnk) < ATm@)s Tng)+1) < ATmk)s Togy) + AZnk)s Tnr)+1)-
From the above inequality, (2.8) and (2.9), we have

Similarly, we can prove that

Jim d(zn ey Tnery1) = 0 (2.12)



Insight Sovarani Memorial College Journal (2024) XVI 27
By the construction of the sequence {x,}, we have
AT piy+1, TTm)) = d(A, B) and d(xp i1, TTnm)) = d(A, B),
which imply that
ATmk)+1: Tnk)+1) < M( Ty Tak)s Tmk)+15 Tnlk)+1)s (2.13)

where

M(Zpn(k)s Tn(k)r Tmk)+1> Tnk)+1) = Pmax {d(Tmk)s Tomk)s ATmk)s Tmk)+1)s ATnk)s Tnlk)+1)s
A(Tm(kys Tnky+1) T ATn k), wm(k)+1)})

+Lmin {d(Zm k), Tmk)+1)s ATnk)s Tnik)+1), ATmi)s Tn)+1)s WTnk), Tmr)+1)}-
Let
Uy = max {d(Tpm(k), Tnk))s ATmk)s Tmk)+1)s ATnk)s Tnk)+1)s
A(Trm(kys Tnky+1) T ATn k), wm(k)+1)}
2

and

Vie = min {d(Tr,k)s Trmky41)s ATn)s Tnk)1)s ATm@)s Tnky+1)s ATn)s Tmry+1)}-
Then

M(Zmkys Tuk)s Tmk)+15 Tnk)+1) = Y(Uk) + L Vi
By (2.8), (2.9), (2.11) and (2.12),

lim Uy =¢and lim V;, =0. (2.14)
k—o0

k—o0
From (2.13), we have
d(xm(k)Jrla zn(k)Jrl) < d)(Uk) +L Vk‘

Taking limit supremum on both sides of the above inequality, using (2.10), (2.14) and a property
of 1, we obtain

§ < Tim ¢(Uy) < 6,

which is a contradiction. Therefore, {z,,} is a Cauchy sequence in Ag. Since Ag is a closed

subset of the complete metric space (X, d), there exists x* € Ag such that

lim z, =2*; thatis, lim d(z,, z*)=0. (2.15)
n—00 n—oo

Since z* € A and T(Ag) C By, there exists a point z € A such that
d(z, Tx*) =d(A, B). (2.16)

Now
d(xpt1, Txy) =d(A, B) (by (2.4)) and d(z, Tz*) = d(A, B) =

d(.’L’n+1, Z) < M((L‘n, .CL'*, Tn+1, Z)a (217)



28 Insight Sovarani Memorial College Journal (2024) XVI

where
d(zp, 2) +d(z*, xp41)

M(l‘n, l'*, Tn+1, Z) :1/}(max {d(l‘n, ZL'*), d(%n, $n+1), d(IL'*, Z)v })
+ L min {d(xn, Tpnt1), d(z*, 2), d(zn, 2), d(z*, Tny1)}
Let
P = mas {d(z, ), d(ae, 7op), o, 2), 20 A i)y
and
Qn = min {d(zn, Tnt1), d(@*, 2), d(xn, 2), d@*, Tpi1)}
Then
M('r’nn SL'*, Tn+1, Z) = w(P'”‘) +L Qn
By (2.15),
lim P, =d(z%, 2) and lim @, =0. (2.18)
n—00 n—00

From (2.17), we have
d(Tnt1, 2) < "/J(Pn) + L Qn.

Suppose that d(z*, z) # 0.
Taking limit supremum on both sides of the above inequality, using (2.15), (2.18) and a
property of ¥, we get
d(z*, z) <lim ¢(P,) < d(z*, 2),

which is a contradiction. Therefore, d(z*, z) = 0; that is, z = z*. Thus by (2.16), we have
d(z*, Tz*) = d(A, B); that is, 2* € Ap is a best proximity point of 7.

We next establish that the best proximity point of 7' is unique.
Let z*, y* € Ap be two best proximity points of T and suppose that x* # y*. Then we have

d(z*, Tz*) =d(A, B), d(y*, Ty*) =d(A, B) and d(z*, y*) #0.
Now
d(z*, Ta*) =d(A, B) and d(y*, Ty*) =d(A, B) =
d(l‘*’ y*) S M(x*7 y*’ x*7 y*)’ (2'19)

where o ) d( )
* * * * * * * * * * x*’ * + *7 :L.*
M(a*, y', o, y*) = Y(max {d(@*, y*), da*, 2*), dly", y*), ==
+ L min {d(z*, z*), d(y*, v*), d(z*, y*), d(y*, =*)}
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= p(d(z*, y*)).
Since d(z*, y*) # 0, by (2.19) and using a property of v, we have

d(a®, y*) < g(d(e”, y7) <d(z, y'),

which is a contradiction. Therefore, d(z*, y*) = 0; that is, 2* = y* and hence the best proximity

point of T' is unique. 0O

Example 2.1 Let X = R? (R denotes the set of all real numbers) and d be a metric on X
defined as d(z, y) =|x1 —x2 |+ | y1 —y2 |, forz = (z1, 11), y= (z2, y2) € X. Let
A={(z, 1):0<2 <1}U{(0, z): 1 <z <2},
B={(x, -1):0<z<1}U{(0, z): -2 <z < -1},
Ag={(z, 1):0<z <1} CAand By={(z, -1):0<2 <1} CB.
Let T : A — B be defined as follows:
(5 D t=(r 1) €A,
0, —z), if t=1(0, ) €{(0, x):1 <z <2}
Let 1 : [0, co) — [0, o0) be defined as follows:
%, if t <1, wherep is a constant satisfying 1 < p < 2,

T(t) =

P(t) =
1, if t>1.
Let L > 0 be arbitrary.
Here all of the conditions of Theorem 2.1 are satisfied and it is seen that (0, 1) € Ag is the

unique best proximity point of T .

Corollary 2.1 Let (X, d) be complete metric space and (A, B) be a pair of non-empty closed
subsets of X such that Ag is non-empty and closed. Let T: A — B be a non-self mapping
with T(Ag) C By. Suppose there exist two real numbers k € [0, 1) and L > 0 such that for all
z, Yy, u, vE Agy

d(u, Tz) =d(A, B) and d(v, Ty) = d(A, B) = d(u, v) < M(z, y, u, v),

where
M(z, y, u, v) =k maz {d(z, y), dlz, u), d(y, v), d }
+ L min {d(z, u), d(y, v), d(z, v), d(y, u)}.

Then T has a unique best proximity point in Ag.

(z, v)+d(y, u)

Proof. Taking ¢ (t) = k t with 0 < k < 1 in theorem 2.1 we have the required proof.

3 Stability of best proximity point

In the following theorems and lemmas of this section, we take ¢ € ¥ with the additional

properties that ¢ is monotonic nondecreasing and ®(t) = > " (t) < oo with ®(¢t) — 0 as ¢t — 0.
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Theorem 3.1 Let (X, d) be complete metric space and (A, B) be a pair of non-empty closed
subsets of X such that Ag is non-empty and closed. Let T; : A — B (i =1, 2) be two mappings
such that for every i € {1, 2}, T; satisfies all the conditions of theorem 2.1. Then

d(pl, pg) < (I)(2 d(A, B) + ]\4)7

where M = sup {d(Thz, Tox) : © € Ao}, and p1 and pa are best prozimity points of Ty and Th

respectively.

proof. By theorem 2.1, each T; (i =1, 2) has a unique best proximity point in Ap. Let p; and
p2 be the unique best proximity points of 77 and T» respectively. Then

d(p1, Tip1) = d(A, B) and d(pa, Tops) = d(A, B). (3.20)
Put p1 = vg. Since p1 = vy € Ap and Ta(Ap) C By, there exists v1 € Ag such that
d(vi, Top1) = d(v1, Tovg) = d(A, B). (3.21)
Since T5(Ap) C By, there exists a point va € Ag such that
d(ve, Tovy) = d(A, B). (3.22)
Continuing this process, we have a sequence {v,} in Ay such that for all n > 0,
d(vnt1, Tovy) = d(A, B). (3.23)

Similar to the proof of Theorem 2.1, we can prove that
o {d(vy, vn+1)} is @ monotone decreasing sequence of non-negative real numbers,

e for all n >0,
d(Un+1, vnt2) < Y(d(vn, vnt1)), (3.24)

e {v,} is a Cauchy sequence in Ay.
Since Ag is a closed subset of complete metric space (X, d), Ag is also complete. Hence
there exists v* € Ag such that

lim v, =v*; thatis, lim d(v,, v*)=0. (3.25)
n—o0 n—oo

Arguing similarly as in the proof of theorem 2.1, we can prove that v* € Ay is the unique best

proximity point 7. By our assumption it follows that v* = py. Therefore, from (3.25), we have

lim v, = p9; that is, li_}rn d(vp, p2) =0. (3.26)

n—oo

By repeated application of (3.24) and using the monotone property of ¥, we have

d(Vnt1; Vnt2) < Y(A(0n, Vnt1)) < PH(d(vn-1, va)) < oo <P (d(v0, V1)) = " (d(p1, V1)),
(3.27)
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Using the triangular inequality, (3.20) and (3.21), we have
d(p1, v1) <d(p1, Tip1) + d(Tip1, Top1) + d(v1, Top1) =2 d(A, B) +d(Tp1, Tep1)
<2d(A, B)+sup {d(Thz, Thz):x € Ao} <2d(A, B)+ M.
By triangular inequality, (3.26), (3.27) and the monotone property of 1, we have
d(p1, p2) = d(vo, p2) < 31 o d(vis Vig1) + d(Vpy1, p2) < Do d(viy Vig1)
< XZo ¥ (d(pr, v1)) < 35, ¢N(2 d(A, B)+ M) = (2 d(A, B) + M).

Lemma 3.1 Let (X, d) be metric space and (A, B) be a pair of non-empty closed subsets of
X such that Ay is non-empty and closed. Let {T,, : A — B :n € N} be a sequence of mappings
uniformly convergent to a mapping T : A — B. Suppose that for every n € N, T, satisfies
(2.1) for all z, y, u, v € Ay, where M (z, y, u, v) is the same as in Theorem 2.1. Then T
satisfies (2.1) for all z, y, u, v € Ay, where M(x, y, u, v) is the same as in Theorem 2.1.

proof. By the hypothesis of the lemma, for every n € N, T,, satisfies (2.1) for all z, y, u, v € Ag,

where M(z, y, u, v) is the same as in Theorem 2.1; that is, for all z, y, u, v € Ag,
d(u, Thx) =d(A, B) and d(v, T,y) = d(A, B) = d(u, v) < M(z, y, u, v),

where
M(z, y, u, v) =Y( max {d(z, y), d(z, u), d(y, v), 13
+ L min {d(z, u), d(y, v), d(z, v), d(y, u)}.

Since the sequence {7} uniformly converges to T, taking the limit as n — oo in the above

d(z, v)+d(y, u)

inequality we have that for all =, y, u, v € Ag ,
d(u, Tz) =d(A, B) and d(v, Ty) = d(4, B) = d(u, v) < M(z, y, u, v),

where
M(z, y, u, v) = p(max {d(z, y), d@, u), d(y, v), Lo2fdwy)
+ L min {d(z, u), d(y, v), d(z, v), d(y, u)};
that is, T satisfies (2.1) for all z,y,u,v € Ag, where M(x,y,u,v) is the same as in theorem 2.1.

Theorem 3.2 Let (X, d) be a complete metric space and (A, B) be a pair of non-empty closed
subsets of X such that Ay is non-empty and closed. Let {T,, : A — B : n € N} be a sequence
of mappings, uniformly convergent to a mapping T : A — B with T(Ag) C By. Suppose that
for every n € N, T,, satisfies all the conditions of theorem 2.1. Then the best proximity points
of the sequence of mappings {T,,} are weakly stable.

proof. By the hypothesis of the theorem and using the lemma 3.1, we have
e T'(Ap) C By,
e T satisfies (2.1) for all x,y,u,v € Ay, where M (z,y,u,v) is the same as in Theorem 2.1.

By theorem 2.1, T;, (n € N) and T have unique best proximity points.
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Suppose that {p,} is the sequence of unique best proximity points of the sequence of map-
pings {1, } and p is the unique best proximity point of the mapping 7.

Let M, = sup,¢ 4, d(Tyx, Tx) = sup {d(Thz, Tx) : x € Ag}.
Since the sequence {71} converges uniformly to the mapping 7', we have that

lim sup d(Thz, Tz) = lim M, =0. (3.28)
n—oo

Nn—=0 e Ao

By the theorem 3.1 and using the monotone property of 1, we have

oo

d(pa, p) < 362 d(A, B)+M,) = B(2 d(A, B)+ M,). (3.29)
1=0

Taking limit supremum in both side of the above inequality, we get
lim d(pn, p) < lim ®(2 d(A, B)+ M,). (3.30)

Since M, — 0 as n — oo, the sequence {M,} is bounded. Then there exists a positive real
number R such that 0 < M,, < R. As 1 is monotonic nondecreasing and ®(¢) = > ¢"(¢) < o0

for all ¢ > 0, @ is also monotonic nondecreasing. Then we have
®(2 d(A, B)) <®(2d(A, B)+ M,) <®(2d(A, B)+R).

Hence r = lim ®(2 d(A, B) + M,,) is finite. From (3.30) it follows that for given ¢ > 0 there

exists a positive integer N such that
d(pn, p) <r+e€ forall n>N, thatis, p, € Sp(r+e¢) forall n>N.
Hence the unique best proximity points of the sequence {71}, } are weakly stable.

Example 3.1 Assume the complete metric space (X = R?, d) considered in example 2.1. Let
A={(z, 1): -1 <z <1} U{(-1, z):1 <z <2}
B={(z, -1): -1 <z <1} (-1, 2): —2<a < -1},
Ao={(z, 1): =1 <z <1} CAand By={(z, -1): -1 <z <1} CB.
Let T,, : A — B, where n € N, be defined as follows:
EV_1)if teA
Tn(t) — ( n ’ )1 05
(-1, —z), if t=(-1, 2)e{(-1, z): 1<z <2}
Let T : A — B be defined as follows:
0, —1)if t e Ay,
T(t) = ( )i 0
(-1, —z), i t=(-1, z)e{(-1, x):1<x<2}
Let ¢ : [0, co) —> [0, 00) be defined as follows:
it <1,

P(t) = y
5, 1 t>1.

Let L > 0 be arbitrary.



Insight Sovarani Memorial College Journal (2024) XVI

All of the conditions of Theorem 3.2 are satisfied. It is seen that {p,}, where p,, = ((*;)"7 1)
for all n € N, is the sequence of unique best proximity points of the sequence of mappings {7}, }
and p = (0, 1) is the unique best proximity point of 7. Here for every € > 0, there exists a

positive integer N such that
d(pn, p) <e forall n> N, thatis, p, € Sp(e) forall n> N.
Hence the unique best proximity points of the sequence {7} are weakly stable.

Example 3.2 Assume the complete metric space (X = R2, d) considered in example 2.1. Let

A={(z, 1):0<z <1} (0, ) : 1 <z <2},

B={(z, -1):0<z <1}U{(0, 2): -2 <z < -1},

Ag={(z, 1):0<z<1}CAand By={(z, —-1):0<z <1} CB.

Let T, : A — B, where n € N, be defined as follows:
. (%, —1)if t=(x, 1) € Ao,
0, —z), if t=(0, z) e {(0, z):1 <z <2}
Let T: A — B be defined as follows:
(t){ (0, —1)if t=(z, 1) € Ay,
0, —z), if t=(0, z) € {(0, z):1 <z <2}
Let ¢ : [0, co) — [0, 00) be defined as follows:
4 if t<1,
v =9 1
3 if ¢>1.
Let L > 0 be arbitrary.

All of the conditions of Theorem 3.2 are satisfied. It is seen that {p,}, where p, = (0, 1) for
all n € N, is the sequence of unique best proximity points of the sequence of mappings {T;,} and
p = (0, 1) is the unique best proximity point of 7. Here for every ¢ > 0, there exists a positive
integer N such that

d(pn, p) <e forall n> N, thatis, p, € Sp(e) forall n> N.
Hence the unique best proximity points of the sequence {T,} are weakly stable.

Remark 3.1 In the above two examples 3.1 and 3.2, the unique best prozimity points of the
sequence {T,} are stable. But based on our theorem we can only conclude that the unique best

proximity points corresponding to the sequence {T,,} are weakly stable.

Remark 3.2 In the example 3.1, except the function T every function in the sequence of func-
tions {T,,} and the function T = li_>m T, are discontinuous. In the example 3.2, every function
n o0

in the sequence of functions {T,} and the function T = li_}rn T, are continuous.
n—o0

33
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Remark 3.3 If ANB # (), then d(A, B) =0 and Ao = By = ANB . Then T, (n € N) and
T have unique fized points in Ag. So, {pn} becomes the sequence of unique fized points of the
sequence of mappings {T,} and p becomes the unique fized point of the mapping T. By (8.28),
lim,, 0 [2 d(A, B)+ M,] = 0 which implies that ®(2 d(A, B)+ M,) — 0. Then by (3.29), it
follows that lim d(p,, p) = 0, which implies that lim,_,oo d(pn, p) = 0, that is, the unique fived
points of the sequence {T,,} are stable.
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Abstract: A peculiar process of transformation is being observed not only in
Indiabut also in the global south. Theinformal sector (INFS) isexpanding with the
core of the economy. Within the INFS, dualistic tendencies are observed. While
the modern part moves in tandem with the core sector, a very large traditional
segment keeps on persisting. In this peculiar situation, policymakers are faced
with a variety of dilemmas. How to handle this expanding INFS? What should
be the appropriate policy to eradicate this problem of informality or to develop
this informality? Therefore, the INFS has been a matter of policy concern at the
global level. Our objective in this paper is to build a theoretical framework to
understand the structure of the macroeconomy, the relationships among the
different sectors, and the policy impacts. Thus, we have constructed a theoretical
model following the Structuralist approach (Kaeckian approach). While policy
favouring MINFS from the demand-side without expansion in agriculture leads
to a supply-side conflict, there may or may not be a demand conflict between
MINFS and TINFS. However, policies favouring MINFS from the demand side
with agriculture expansion are capable of mitigating the resource supply conflict
and creating positive demand linkages between MINFS and TINFS. Through this
strategy, the economy can experience growth with employment, which is also the
objective of inclusive growth.
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Keywords: Informal sector, Inclusive growth, agriculture-informal relations,
dualism within informal sector, policies on informal sector

1. Introduction

As per development theory, as an underdevel oped economy progresses through
capital accumulation and growth, the core of the economy expands and its outside,
beit agriculture or non-agriculture, transformsinto a dynamic sector, and a portion
of it is aso incorporated into the core. However, not only in India but also across
the global south, a peculiar process of transformation is being observed. The INFS
is expanding with the core of the economy (the formal sector), and thereby thereis
akind of persistence of dualism beyond agriculture. Additionally, within the INFS,
dualistic tendencies are al'so observed. INFS is getting divided, with the modern
part moving in tandem with the growing economy (the core sector), but avery large
traditional segment keeps on persisting. In this peculiar situation, policymakers
are faced with a variety of dilemmas: How to handle this expanding INFS? What
should be the appropriate policy to eradicate this problem of informality or to
develop this informality? To prescribe a proper policy framework for the INFS,
we must first understand the structure and pattern of the INFS itself. While from
a growth perspective, modern INFS is important as it adds value to the economy,
avery large segment of the population is engaged in traditional INFS. Therefore,
the focus of analysis here is traditional non-agricultural INFS (TINFS), because a
substantial portion of the population is engaged in this segment after agriculture.

2. Materialsand Method

2.1 Literature Review

Literature on agriculture-industry linkage failed to explain the logical reason
behind the development of a very large under-remunerative INFS beyond the
modern/formal segments (and outside of agriculture), despite sizeable expansion
and improvements in agriculture [ILO (1972); Papola (1980)]. Bangasser
(2000) argued that while informa employment and the INFS, in general, were
continuously expanding within the non-agricultural segments, there was a very
low rate of job generation within the FS. Bardhan (2009) argued that despite the
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growing existence of the INFS and its non-inclusion within the very core of the
FS, the conditions of enterprise and labour within the former are improving (albeit
slowly)—generaly in view of its direct interactions with the global market and
particularly due to its direct and/or indirect linkages with the FS. However, the
other group of economists [Kathuria et a. (2010); Chatterjee (2008); and Raj and
Sen (2016)] view INFS as a non-dynamic/survivalist sector. Further, while INFS
has deep positive linkages with agriculture [Mellor (1976); Reardon et al., (2007);
Haggblade et al., (2007)], a conflict/absence of any relation between relatively
dynamic agriculture (HV C cultivation, corporate farming) and petty/small INFS
[Dunham, (1991); Harriss, (1991); Chakrabarti & Kundu, (2009)] is aso there.
It follows from the above literature review that dividing INFS into two halves
and understanding its rel ationships with agriculture, the modern sector, etc. is not
much discussed.

2.2 Objective, Hypothesis, and M ethodology

Our objective in this paper is:

(i) To construct a theoretical framework to understand the structure of the
macroeconomy and the relationships among the different sectors, i.e., the Modern
Informal Sector (MINFS)—Agriculture—Traditional Informal Sector (TINFS)
relationship.

(if) To understand the policy impacts, especially focusing on the traditional
non-farm INFS.

Considering above objectives, we formulate the following hypotheses:

(1) There exists a supply-side conflict within the INFS, i.e., between the MINFS
and the TINFS, given resource constraints in the agriculture sector, and

(if) There exists a positive relationship between MINFS and TINFS in terms of
demand.

For analytical and theoretical analyses, we have followed the Structuralist
approach (K aleckianapproach). Further, wehavegraphically analysed theoutcomes
of various policies favouring demand of MINFS and supply of agriculture sector
on the very foundation of TINFS.
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2.3 Basic Structure of our Theoretical M odel

2.3.1 Basic features of our model economy

(1)

(2)

(3)

(4)

(5)

(6)

(7)

We consider two broad non-capitalistic sectors in our model economy:
an informal sector (INFS) which is divided into two segments— modern
informal sector (MINFS) and traditional informal sector (TINFS); and a
generic agriculture producing a composite commodity, ‘food’.

The basic difference between modern and traditional INFS is: TINFS run
without any hired worker employed on afairly regular basis while MINFS
run with at least one hired worker on afairly regular basis.

INFS is characterized by consumption motive—[Chatterjee (2008);
Sanyal (2007)]—self-employment, and absence of limiting/fixed capital.
Additionally, there is an excess of labour within the INFS.

Both the modern and traditional segmentsof INFSare self-reliant regarding
implements and non-food consumption. However, they rely on agriculture,
the primary source, for food, (acompositerepresenting all the non-industrial
products).

For both MINFS and TINFS, a marketable surplus of food indicates
a constraint in agricultural supply. Therefore, the food price is demand-
determined. This limitation in agricultural supply serves as a general
resource pool. To capture the bundle of resources essential for both the
MINFS and TINFS, food has been used as a proxy.

The substitutability of food supply for both MINFSand TINFS, considering
the overall potential, can be represented by a production possibility frontier
(PPF). Assuming imperfect substitutability, the PPF takes on a concave
shape.

We consider a closed economy framework and undertake a short-run
analysis.

2.3.2 Notations
Ym=level of output in the MINFS
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Dm=demand for the MINFS output

Sm=supply of the MINFS output

Pm = price of the MINFS output
terms of trade (t-o-t) between TINFS and agriculture sector
demand of TINFS output from MINFS

supply of the TINFS output

demand of TINFS output from food sector

aggregate demand of TINFS output

Figure 1, represents the macro model of our theoretical framework. It is seen
from Panel 1 that, at market-determined price , MINFS output demand is . To
produce this amount of MINFS output, it requires ‘oa,’ amount of food, panel
2. Demand for TINFS output by the MINFS is shown in Panel 3. It is seen from
panel 3 that MINFS demands amount of TINFS output at the given price of TINFS
output, ‘0’. A part of the demand for TINFS output also comes from the agricultural
sector. Thus, by exchanging the ‘ob,” amount of food, this sector demands the
amount of TINFS output, which is shown in Panel 4. Now, by combining demand
from both the sectors, we get aggregate demand for TINFS output at the given
price, ‘0’ which is shown in Panel 5. PPF shown by in panel 2 represents resource
constraintsin agriculturei.e. ‘food’ . Figure 4 therefore, represents the macro model
of our theoretical framework. Theinitial equilibrium of the economy is shown by
point ‘0" in each panel.



Insight Sovarani Memorial College Journal (2024) XVI 41

Figure I: Bask srruerane of ose miodel amd depee of varans galicies an TINFS

Pl 1 MHES Faand Irimsacied Paragl & &M ocaiin of Beg miroes
B, s wiih &l I:‘II"‘- ‘Pl herarey MINES apd TENFS

By _.-""ar . "
\‘\\.: ,-/'/ B
.
Pha b e,

sl N

s o g I HE|
" " | ||'|JhI Fuwal tinrmacicl
a4 Toc i, nith TINFE
L

w0

(B o |"i1 Nl

1 L] Ty
N ,-\ Lprt
n, ] l_:\K 2 L],
; N B
i [ i
_lu . ™ 5, 51_-- 1|-r [ I.._.'.‘-. Y Ty wl %
- . Faial 1; Uiadaad 1 E1SES ol -
Pancd 1 Uernanad of TENES progiesic e ks 1o LV MCH O LERCYNiE2 18 Farl 3300 TINES

Sperce; Prepared bn ihe sk bar

Figure 1: Basic structure of our model and impact of various policies on TINFS
Source: Prepared by the author

3. Result & Discussion

In this basic theoretical framework, let us now show the impact of (i) policy
favouring MINFS (demand-side) on TINFS without expansion of agriculture
sector, and (ii) policy favouring MINFS (demand-side) on TINFS with expansion
of agriculture sector. The resultant outcomes are shown graphically in Figure 1.

3.1 Case 1. Impact of demand-side policy (viz., procurement) favouring
MINFS on TINFSwithout expansion in agriculture

Itis seen, from Figure 1, that any policy that favours MINFS from the demand
side (e.g., government procurement) without expansion in agriculture sector
leads to an increase in demand for MINFS output, and thus the demand curve for
MINFS shifts upwards from its initial equilibrium level of D° to D* . With this
increase in demand, price of MINFS output also increases from its initia level
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p° top' . Thus, the MINFS equilibrium shifts from itsinitial level ‘0’ to a new
level *1'. With this new equilibrium position MINFS output demand increases
fromY° toY* . Increasein outputin MINFS means expansion of MINFS sector
in terms of employment and value additions. Thisled to an increase in demand for
TINFS output as well from MINFS. Thus, we have an upward shift in the TINFS
demand curve from D°_to D _. This is because MINFS uses TINFS output as
an input in its production process besides its consumption. Thus, the equilibrium
position shiftsfrom itsinitial level ‘0’ to anew level ‘1'. Thisleads to an increase
inTINFSoutput fromY®_toY? . Thisimplies MINFS expansion induce demand
for TINFS positively.

Now, asthe per capitafood consumptionisassumedtobegivenat &’ _inMINFS,
expansion of MINFS implies increase in food demand also, since employment
level increases (equation 8). However, as there is no simultaneous expansion in
agricultural sector, increase in food demand implies increase in food price. With
thisincrease in food price, TINFS contracts in terms of output and employment.
This is because the share of food transacted with TINFS decline with increase in
food price. Thus, theinitial D°; curve shiftsleftward to D*,.. Thisimpliesaresource
conflict between MINFS and TINFS from supply-side, given resource constraints
of the agriculture sector.

Thus, the overall impact of this policy on TINFS depends entirely on the
relative strength of theincrease in demand of TINFS output by the MINFS and the
fall in demand of TINFS output from agriculture sector. Therefore, we have three
possibilities in this case. First, MINFS induced increase in demand for TINFSis
much higher than the fall in TINFS output demand from the agriculture sector.
In this case, aggregate demand curve for TINFS shifts rightward to D*,_ from its
initial level D° . Second, MINFS induced increase in demand for TINFS is less
than the fall in TINFS output demand from the agriculture sector. In this case,
aggregate demand curve for TINFS shifts leftward to D% from its initia level
D°, .. Third, MINFS induced increase in demand for TINFS is just equivalent to
thefall in TINFS output demand from the agriculture sector. In this case, aggregate
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demand curve for TINFS remains unchanged at itsinitial level D° .

Thus, it can be argued that a biased sectoral policy that favours MINFS from
the demand side (e.g., government procurement) without expansion in agriculture
sector may or may not induced aggregate demand for TINFS output, but it causes
a resource conflict between MINFS and TINFS.

3.2 Case 2: Impact of demand-side policy (viz., procurement) favouring
MINFSon TINFSwith expansion in agriculture

In this case, as seen from Figure 4, there is an increase in demand for MINFS
output, and thus the demand curve for MINFS shifts upwards to D* . Thus, price
of MINFS output also increasesto p*, . Hence, the MINFS equilibrium shiftsto a
new level *1'. With this new equilibrium position MINFS output demand increases
fromY® toY! . Increasein output in MINFS means expansion of MINFS sector
in terms of employment and value additions. Thisled to an increase in demand for
TINFS output as well from MINFS. Thus, we have an upward shift in the TINFS
demand curve from D°_to D _. This is because MINFS uses TINFS output as
an input in its production process besides its consumption. Thus, the equilibrium
position shiftsfrom itsinitial level ‘0’ to anew level *1'. Thisleads to an increase
in TINFS output from Y°_toY*, . Thisimplies MINFS expansion induce demand
for TINFS positively.

Now, asthe per capitafood consumptionisassumedtobegivenat &’ _inMINFS,
expansion of MINFS implies increase in food demand also, since employment
level increases. This increase in food demand leads to an increase in food price.
However, asthereisasimultaneous supply-side support for agricultureisavailable,
the PPF shown in Panel 2 shifts rightward from ‘A B’ to ‘A B.’. The expansion
in agriculture is in such a way that it can meet the additional food requirements
of MINFS without disturbing the share of food transacted towards TINFS. Thus,
we have a movement from point ‘0’ of the initial PPF to point ‘2" on the new
PPF. Therefore, TINFS not contracts as before in terms of output and employment.
This is because the share of food transacted with TINFS does not decline with
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increase in demand for MINFS output. Thus, the demand for TINFS output by
the agriculture sector remains unchanged at the initia level of D° . Thisimplies
there is no resource conflict between MINFS and TINFS from supply-side. Now,
by combining demand for TINFS from MINFS (panel 3) and agricultural sectors
(panel 4), we derive the new aggregate demand curve for TINFS, which is higher
(D',,) than theinitial demand curve (D°_ ).

Thus, it can be argued that a balanced sectoral policy that favours MINFS from
the demand side (e.g., government procurement) with expansion in the agriculture
sector causes an increase in aggregate demand for TINFS output without any
resource conflict between MINFS and TINFS. Thus, there is neither supply-
side conflict nor demand-side conflict between MINFS and TINFS. In fact, both
modern and traditional segments of INFS expand, which leadsto growth (MINFS)
with employment (TINFS). Thus, inclusive growth can be achieved to some extent
through this policy.

4. Conclusion

In this paper, we have built a theoretical framework to understand the structure
of the macroeconomy consisting of modern INFS, agricultureand traditional INFS.
We have shown the relationships among the sectors. We have analysed the impact
of sectoral policies that favour MINFS from the demand side on TINFS without
expansion in agriculture. The resultant outcome of this policy is that MINFS
expand but agriculture resource ‘food’ diversification takes place, which leads to
supply conflict between MINFS and TINFS in terms of resources. Therefore, the
TINFS demand contract from agriculture sector. However, the impact on aggregate
demand of TINFSisunknown, i.e., it may increase, decrease or remain unchanged
depending on the relative strength of the MINFS induced demand of TINFS.
Thus, the possibility of demand conflict, beside supply conflict, is also there. We
have also analysed the impact of sectoral policies that favour MINFS from the
demand side as well as supply-side policies that lead to expansion in agriculture
simultaneously on TINFS. The resultant outcome isthat MINFS expands but there
1s no supply-side resource conflict between MINFS and TINFS. Moreover, it leads
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to an increase in aggregate demand for TINFS output. Thus, a positive linkage in
demand is observed. In this case TINFS expand along with MINFS. We have aso
undertaken an empirical study by considering Indian data. The regression results
of the empirical study confirm our theoretical outcomes. It is seen from regression
result, in India, MINFS expansion induce TINFS expansion. It is clear from the
above analysis that to mitigate the supply side resource conflict between MINFS
and TINFS, to generate positive demand linkage between MINFS & TINFS and
to bring inclusive growth in the economy, a balanced growth strategy as well asa
balanced sectoral policy is essential. Through this balanced policy, we can ensure
growth with employment.
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Abstract

The state of Sikkim, renowned for its rich biodiversity and vibrant agricultura
landscapes, has experienced significant environmental changes due to the rapid
expansion of hydropower projects and infrastructural development. This paper
Investigates the loss of forest cover and farmland in Sikkim, focusing on the socio-
economic and ecol ogical repercussions of these devel opments. Theanalysisreveals
that large-scale deforestation and conversion of agricultural land for hydropower
infrastructure have led to habitat fragmentation, loss of biodiversity, and disruption
of ecosystem services. The displacement of local communities, along with the
ateration of traditional livelihoods, has exacerbated socio-economic challenges,
including increased vulnerability to natural disasters and a decline in agricultural
productivity. Furthermore, the paper explores the conflicting interests between
economic growth driven by energy demands and environmental conservation,
calling for a balanced approach to sustainable development in the region. The
findings state the urgent necessity for policy interventions to mitigate the adverse
Impactsof devel opmental activitiesand to promoteinclusivegrowththat safeguards
both the environment and the well-being of local communities.

In Sikkim control of environmental pollution leads the state on Green economy
principle, in which the state is active in reducing greenhouse gas emission. To save
the ecologica condition they have chosen hydroelectricity in place of fossil fuel
power generation. Sikkim has many torrential rivers & streams, but in placeless
construction of dams & altered river flows, lose the wild life and forest. For strong
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objections from environmental organizations, the activity was protested. For this
reason Sikkim changed their concept.

Keywords: expansion, habitat fragmentation, urbanization, civilization, power
generation, disruption of ecosystem, green economy principle.

Introduction

The Himalayan state Sikkim is known for its stunning natural beauty and rich
biodiversity. It facesacomplex challengetowardsbal ancing economic devel opment
with environmental conservation. There is an intricate relationship between the
construction of hydropower projects on river beds and other infrastructure and
the resulting loss of forests and farmland in Sikkim. Urbanization is a process of
population concentration in a suitable place. In the present stage of civilization
electricity is the foundation of urbanization and our culture. Over the past few
decades, the state has undergone significant changes, particularly in terms of
infrastructure and energy development. Among the most notable developments
is the expansion of hydropower projects, which have become a cornerstone of
Sikkim’s economic growth strategy.

To meet the demand of electricity many methods are applied for power
generation. But none of those are eco-friendly. To save the natural ecological set
up from greenhouse gas, many countries tried to find alternative methods of power
generation. Hydroel ectricity generation from rivers also has some negative effects.
In this study, assessment of the various consequences on ecology and some issues
0N socio economic problems has been done.

The Mali project in Sikkim is already creating landslides in adjoining areas, as
the small river is to be rejuvenated. Many villages located nearby will have to be
shifted, virtually the government now thinking over it. Moreover, new roads to
be constructed for communication. Apart from those many small Hydro power
projects are established for the demand of electricity. Ridge lines are neglected for
diversion of natural flow.

Study Area
The study area is the Indian State Sikkim, which belongs to the Eastern
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Himalayan region. It is located between 27°04’ N to 28°07'48” N & 88° 55 ‘25" E
to 88°58" E. It borders Tibet in the north and northeast, Bhutan in the east, Nepal
in the west and West Bengal in the south. It has an area of 7096 sq km. and a
population of 0.60 million. The forest covers 46% of land area of the state (Forest
survey of India 2003-2007).

Objectives

Quantify the amount of forest cover and agricultural land that has been lost
due to hydropower projects and infrastructural development in Sikkim.
Investigate the effects of deforestation and land conversion on local
biodiversity, including species richness, habitat loss, and changes in
ecosystem functions.

Study the socio-economic impacts on local communities, including
displacement, changes in livelihood, and the economic benefits or drawbacks
resulting from these devel opments.

Explore how the loss of farmlands has affected agricultural practices, food
security, and land use patterns in Sikkim.

Identify the effects of hydropower development on the region’s hydrology,
including changes in water availability, river flow patterns, and potential
climate-related changes.

Assess the role of government policies, regulations, and governance in
managing the trade-offs between development and conservation.

Develop strategies to mitigate the negative impacts of hydropower and
infrastructural development on Sikkim'’s ecosystem and socio-economy.

@ Infrastructural Development in sikkim

Infrastructural devel opment refersto the process of constructing, upgrading, and
maintaining essential physical structures and facilities which are essential for the
functioning of an economy. Theseinfrastructuresare crucial for enabling economic
growth, enhancing the standard of living, and ensuring the smooth operation of
various services. Infrastructural development is a multi-faceted process and its
success depends on careful planning, adequate financing, and sustainable practices.
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Sikkim has seen significant infrastructural development in recent years,
contributing to its growth and accessibility. Some key examples are asfollows :

1. Road Connectivity:

National Highways: The expansion and maintenance of NH-10 have
improved connectivity between Sikkim and the rest of India, particularly
linking it to Siliguri in West Bengal.

Border Roads: The Border Roads Organisation (BRO) has played a crucial
role in constructing and maintaining roads in the challenging terrains of
Sikkim, especially those connecting remote areas and military outposts.

2. Air Connectivity :

Pakyong Airport : Inaugurated in 2018, Pakyong Airport is the first greenfield
airport in Sikkim. It has greatly improved air connectivity to the state, especialy
for tourism and business.

3. Telecommunication :

Broadband and Mobile Networks : Significant improvements in broadband and
mobile connectivity, including 4G services, have enhanced communication and
access to information, even in remote aress.

4. Urban Development :

Gangtok Smart City Project : As part of the Smart CitiesMission, Gangtok is
undergoing various urban devel opment projects, including improved sewage
systems, smart street lighting, and better public transportation systems.
Solid Waste Management : Sikkim has implemented advanced waste
management systems, especially in urban areas like Gangtok, which has
helped the state to maintain cleanliness and sustainability.

5. Tourism Infrastructure:

Eco-tourismFacilities: Devel opment of eco-tourisminfrastructure, including
trekking routes, homestays, and adventure sports facilities, particularly in
areas like Tsomgo Lake, Nathula Pass, and Yumthang Valley etc.
Ropeways : The construction of ropeways, such as the Gangtok Ropeway,
has improved tourist accessibility to scenic spots.



Insight Sovarani Memorial College Journal (2024) XVI 51

6. Education and Healthcare Facilities:

e Educational Institutions: Establishment of institutionslike Sikkim University
and various other schools and colleges, including technical institutes, has
improved educational infrastructure.

e Headlthcarelnfrastructure: Development of healthcarefacilities, including the
STNM Hospital (Sir Thutob Namgyal Memorial) in Gangtok, and outreach
in rural areas, has significantly improved healthcare access.

All these devel opments have played avital role in boosting Sikkim’'s economy,

making it a more accessible and attractive destination for tourists.

@ Development of Hydropower Projectsin Sikkim :

Sikkim, though asmall state in the north-eastern part of India, isrich in various
natural resources, particularly water. The state is characterized by its hilly terrain,
which makes it ideal for the development of hydroelectric power projects. The
major power projectsin Sikkim are :

1. Teesta Hydroelectric Project Series

The Teesta River is the lifeline of Sikkim’'s hydroelectric power generation.
Thisriver and its tributaries have been harnessed through a series of hydroelectric
projects (Teesta Stage 11, 1V, and V) which are among the largest infrastructure
projects in the state, providing significant power generation capacity.

a) Teesta Stage 111 - It islocated at Chungthang, North Sikkim and capacity
1s 1,200 MW. This was developed by Teesta Urja Limited. It harnesses the flow
of the Teesta River to generate power. The project faced challenges during its
construction due to the difficult terrain and the region’s seismic activity.

b) Teesta Stage |V - It islocated near Singtam, East Sikkim and its capacity is
520 MW. Teesta Stage |V isalso part of the series of projects harnessing the Teesta
River. It aims to utilize the potential of the river between the Teesta Stage 111 and
Teesta Stage V projects.

c) Teesta Stage V - It islocated at Dikchu, East Sikkim. Operated by NHPC
(National Hydroelectric Power Corporation), Teesta Stage V is a run-of-the-river
scheme, which means it does not require large reservoirs. The power generated



52 Insight Sovarani Memorial College Journal (2024) XVI

here is fed into the national grid, contributing significantly to the energy supply in
the region. Its capacity is510 MW.

d)Teesta StageV|1 - Itislocated at Sirwani, South Sikkim and its capacity is500
MW. Teesta Stage V1 is another run-of-the-river project. It wasinitially devel oped
by Lanco Infratech but later taken over by NHPC due to financial difficulties faced
by the original developer. The project is designed to utilize the flow of the Teesta
River downstream of the Teesta Stage V project.

i . -_E.i.' ._.-' HTY

Teesta Stage |V hydropower project
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Teesta-V hydropower project

Teesta-V1 Hydropower Project

2. Rangit Hydroelectric Project Series- The Rangit River, being atributary of
the Teesta, is another significant source for hydroelectric power in Sikkim. Located
at Legship, West Sikkim, thisis a run-of-the-river project developed by NHPC. It
Isimportant in meeting local energy demands. Its capacity is 60 MW.

3. Pakyong Hydroelectric Project - This project islocated at Pakyong, East
Sikkim and has 96 MW capacity. It utilizes the flow of the streams around the
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Pakyong area. It is another example of a run-of-the-river project, which is the
preferred method in Sikkim dueto the state’s hilly terrain and the need to minimize
environmental impact.

4. Jorethang Loop Hydroelectric Project - It is designed to harness the
water flow from the river Rangit, downstream of the Rangit Stage III project. It is
developed by Dans Energy Pvt. Ltd. It islocated at South Sikkim and has 96 MW
capacity.

5. Tashiding Hydroelectric Project - It has 97 MW capacity and islocated near
the sacred Tashiding Monastery at West Sikkim. This project has been developed
with afocus on minimizing environmental and cultural impact. The project utilizes
the flow of the Rangit River.

@ Socio-Economic I mpact of Development

The socio-economic and environmental impact of infrastructural devel opment
in Sikkim is significant, reflecting both positive and negative aspects. The loss of
forests and farmland due to hydropower and infrastructure development has far-
reaching socio-economic consequences in Sikkim. These are as follows -

Positive Impacts

e Economic Growth : Infrastructure supportsindustrial activities, trade, and
commerce, leading to increased productivity.

e Job Creation: Development, especially insectorsliketourism, hydropower,
and transportation (construction of roads, bridges etc) has contributed to
creation of jobs in those sectors, both directly and indirectly.

e Increasein per capita income : The per capitaincome has increased due
to these developments, enhancing the overall standard of living.

e Urbanization : Development of cities and towns with modern amenities
attracts people, leading to the growth of urban centers like Gangtok. The
influx of people from rural areas to urban centers has brought lifestyle
changes.

e Tourism Development : Improved infrastructure has made Sikkim more
accessible. The state's natural beauty, coupled with better connectivity, has
led to a surge in domestic and international tourists.
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Education and Healthcare : The establishment of schools, colleges, and
hospitals, especialy in rura areas, has led to better access to education and
healthcare services.

Social Development : The development of educational institutions,
healthcare facilities and public services has improved the quality of life.

Negative | mpacts

Adverseimpact on local people: Large-scaleinfrastructure projects, such
as hydropower plants, have led to the displacement of local communities
from their lands, which caused disruptionsin the traditional way of life and
can lead to increased poverty, especially for indigenous communities.
Incomelnequality : While some segments of the population have benefited
from infrastructural development, others, particularly in remote areas, have
seen little change. This hasled to income inequality and regional disparities
within the state.

Cultural Erosion : The influx of tourists and the influence of external
cultures have led to the erosion of local traditions and customs. The
commercialization of cultural heritage sites has sometimes overshadowed
the preservation of authentic cultural practices.

Rural To Urban Migration : The destruction of agricultural lands can
impact food security and contribute to the migration of rural population to
urban areas.

Others: The dependence on hydropower projects can create economic and
social vulnerabilitiesin the region.

< Environmental Impact of Infrastructural Development

Sustainable infrastructure can reduce carbon footprints and promote green
growth, but poorly planned infrastructure can cause environmental degradation.
There are significant environmental and social challenges which are as follows :

Positive Impacts

Renewable Energy Development : Sikkim has focused on hydropower
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development, which provides a cleaner alternative to fossil fuels. The state
has the potential to become a significant producer of renewable energy,
contributing to India’'s green energy goals.

Afforestation and Conservation Efforts : The state government has
taken steps to counterbalance the environmental impact of development
through afforestation and conservation initiatives. These efforts are aimed
at preserving biodiversity and maintaining ecological balance.

Negative | mpacts

Deforestation / Forest Clearance : The construction of large-scale
hydroelectric projects on river beds in Sikkim often require the clearing
of extensive forest areas for the construction of dams, reservoirs, and
associated infrastructure. But, these vast tracts of forest lands are vital for
the ecosystem services of thisregion.

L oss of Biodiversity : Theloss of forests and farmland for the construction
of hydroelectric power projects and other infrastructure on riverbeds is a
significant environmental and socio-economic concern. It has profound
conseguences for biodiversity. Thisregion is home to awide array of plant
and animal species, many of which are endemic and vulnerable to habitat
loss, particularly the endangered species like the red panda and snow
leopard. Thisimpact is particularly severein Sikkim, which is a part of the
Eastern Himalayas biodiversity hotspot.

The clearing of forests for roads and construction has disturbed wildlife
corridors, leading to human-wildlife conflicts.

Ecosystem Disruption : The removal of forests leads to the fragmentation
of habitats, disrupting the local ecosystems, affecting flora and fauna, and
natural movement and breeding patterns of animals. The loss of plant
diversity disrupts the delicate balance of the ecosystem, impacting food
chains and natural processes like pollination, seed dispersal, and nutrient
cycling processes.

Impact on aquatic life : Hydropower projects can disrupt the downstream
ecosystems and impact aquatic life, including fish populations. Modification
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of River Topography can fragment river systems, isolating populations
of aguatic species and hindering their natural migration patterns. This
fragmentation can also reduce the connectivity of the river ecosystem,
impacting the flow of nutrients and sediments.

Land Acquisition: Farmland is often acquired for infrastructure
development. Beyond deforestation, the construction of hydropower
projects and related infrastructure, such as roads, dams, transmission lines
and other infrastructure encroaches upon valuable farmland, which reduces
the land available for agriculture. This can threaten food security and
livelihoods by affecting local economies, particularly in rural areas where
farming is the primary occupation.

Soil Erosion and Degradation : The construction of dams and other
infrastructure on riverbeds can lead to soil erosion, degrading the remaining
farmland and making it less productive. The alteration of natural water
flow can also lead to sedimentation, which further impacts agricultural
productivity.

Pollution and waste generation : The development process can also lead
to conflicts with local communities over land rights and environmental
concerns. The influx of workers and construction materials can create
increased pollution of rivers and streams with sediments, chemicals, and
waste materials, and changes in land use patterns.

Riverbed Alteration : The construction of hydropower projects often
involves significant modifications of the natural topography of riverbeds.
Dams, reservoirs, diversion channels, and other infrastructure alter the
courses of rivers, natural flow patterns of rivers, leading to changes in
groundwater recharge, sedimentation, and erosion.

Seismic Activity : Sikkim lies in a seismically active zone, making the
construction and operation of large hydroelectric projects risky. The region
has experienced earthquakes, raising concerns about the safety of these
dams.

Increased Risk of Landslides: Inageologically sensitivearealike Sikkim,
the modification of topography for infrastructure projects can increase
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the risk of landslides, affecting the stability of the surrounding areas. The
removal of vegetation and the construction of large structures on unstable
slopes increase this risk, which is particularly concerning during the
monsoon season. This not only endangers lives but a'so damages property
and disrupts transportation and communication networks.

Displacement of Communities: The acquisition of land and the
environmental degradation caused by these projects can displace local
communities. The loss of agricultural land and forest resources can
undermine traditional livelihoods, leading to economic hardship and social
unrest.

Alteration of Water Flow: Dams and other structures can alter the natural
flow of rivers, affecting water availability downstream. This can lead to
conflicts over water resources and impact agricultural activities that rely on
consistent water supply.

Increased Flood Risk: The alteration of riverbeds and the construction of
large dams can increase the risk of flooding in surrounding areas, particularly
during the monsoon season. This poses a threat to local communities,
agricultural lands and as well asto infrastructure.

Climate Change and Glacial Retreat : Infrastructure development in
sensitive areas, like the high-altitude regions of Sikkim, has contributed
to local climate change. The construction activities and increased human
presence have accelerated glacial retreat, threatening water sources and
contributing to unpredictable weather patterns.

@ Mitigation Measures and Sustainable Development - To balance the

socio-economic benefits with environmental sustainability, Sikkim needs to focus

on:

I mplementation and enforcement of strict environmental impact assessments
(EIA) beforeapproving infrastructure projects. Thisincludesproper planning
to minimize deforestation and habitat disruption.

e Selection of terrain, prior to diversion of the natural flow of river, rock layers

to be assessed on threshold capacity.

e Plantation of new forest zones.
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Loss of farm lands to be replaced by selection of other suitable areas for the
same activity.

Displaced villagers should be given proper accommaodation.

Overall sustainable plan to be taken.

Proper land reclamation to be given effort for future generation’s learning.
Farmers to be given support for better earnings.

Project should be completed within the time.

Promotion of eco-friendly tourism practices that minimize environmental
impact while maximizing economic benefits. This includes regulating the
number of tourists, promoting homestays, and supporting local communities.
Development of infrastructure that can withstand the challenges posed
by climate change, such as landslides and extreme weather events. This
includes using modern construction techniques and materials that are both
durable and environmentally friendly.

Strengthening conservation effortsto protect therich biodiversity of Sikkim.
This involves expanding protected areas, restoring degraded habitats, and
promoting the sustainable use of natural resources.

Ensuring that local communitiesareinvolved in the decision-making process
related to infrastructural development. This helpsin addressing the concerns
of those affected and ensuring that development projects benefit the broader
population.

@ Regulatory Frameworks, Environmental Policies and Conservation

M easures

Sikkim has established a regulatory framework to manage hydropower

development and mitigate its environmental impacts.

Environmental Impact Assessments (EIAS): To mitigate these impacts,

comprehensive ElAs are required before the approval of such projects. These
assessments must consider the long-term environmental and social consequences
of infrastructure development. The state government hasimplemented policiesand
regul ationsto ensurethe sustai nabl edevel opment of hydropower projects, including
environmental impact assessments (EIAs) and forest clearance procedures.

Conservation Initiatives. Efforts to protect remaining forest areas and to
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promote sustainable devel opment practices are crucial. Thisincludes the adoption
of alternative energy sources and the implementation of policies that balance
development with environmental conservation. The Forest Conservation Act of
1980 and the Wildlife Protection Act of 1972 are crucial frameworksfor protecting
forests and wildlife.

The need for a comprehensive approach to environmental impact mitigation
Is essential to minimize the negative consequences of infrastructure devel opment
and promote sustainable development. However, challenges remain in effectively
enforcing these regulations and ensuring that environmental concerns are
prioritized.

Conclusion

Infrastructural development in Sikkim has undoubtedly brought about significant
socio-economic benefits, but it has also posed serious environmental challenges.
Achieving a balance between development and sustainability is crucia for the
long-term well-being of the state and its people. By adopting sustainable practices
and involving local communitiesin the development process, Sikkim can continue
to grow while preserving its unique environmental and cultural heritage, because
the success of these projects depends on balancing the need for energy with the
imperative to protect the environment and the rights of local communities.
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PRODUCTIVITY DYNAMICSIN THE INDIAN CHEMICAL
INDUSTRY: A POST-REFORM PERSPECTIVE
Dr. Sanchita De
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Newtown Sector, School of University of Engineering and Management, Kolkata

Abstract

The current study evaluates the Total Factor Productivity Growth (TFPG) of the
Indian chemical industry in the post-reform era by employing Non-parametric Data
Envelopment Analysis (DEA). The analysis utilizes the CMIE Prowess Database at
the firm level for the period from March 1995 to March 2016. The findings indicate a
decline in TFPG from 1.004 in 1995-96 to 0.877 in 2015-16, reflecting a 4.6% decrease,
with an average TFPG of 0.954 over the study period. Efficiency change is identified as
the primary driver of TFPG, suggesting that inputs are being utilized more effectively,
contributing to sustainable growth. The determinant analysis reveals that Advertising
and Marketing have a U-shaped impact on TFPG, while Research and Development
and Net Exports exert a positive influence. Additionally, these strategic variables are
significantly affected by TFPG within the Indian chemical industry. The study proposes
several policy measures aimed at enhancing TFPG in this sector.

Key Words: Total factor productivity growth, Manufacturing Sector, Indian Economy,
Data Envelopment Analysis, Malmquist Index

JEL Classifications: D24, L6, O50

1. Introduction

The development of the manufacturing sector in a structured manner could be
instrumental in strengthening the foundations of economies experiencing a downturn in
output and employment growth, thereby mitigating the decline in demand. Additionally,
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considering the increasing significance of the service sector in the global economy and
the established inter-sectoral link between services and manufacturing, the growth of the
service sector depends on the growth of the manufacturing sector. Enhancing productivity
and efficiency in the manufacturing sector may help economies better absorb economic
shocks. Numerous studies have emphasized the importance of productivity growth,
including works by Tinbergen (1942), Kendrick (1956), Abramovitz (1956), Solow
(1957), Denison (1967), and Jorgenson and Grilliches (1967).

There is a conceptual distinction between technological change (TC) and total factor
productivity growth (TFPG). Technological change refers to advancementsin knowledge
and its application to production (through invention, innovation, and diffusion). TFPG,
on the other hand, is defined as the growth in output that is not attributed to the growth
of inputs. It is a broader concept encompassing TC, technical-efficiency change (TEC),
and scale-change. Productivity growth is crucial for increasing output and enhancing the
competitiveness of an industry in both domestic and international markets. Scale effects
are input-driven; growth driven by increased production factors is subject to diminishing
returns and is not sustainable in the long run. Growth stemming from TC and TEC
generaly results from improvements in knowledge, organizational structures, human
resource management, skill development, information technology, and the efficient use
of production factors, all of which are more desirable for sustainable growth. Long-term
development will benefit more if TFPG is driven by factors other than scale, such as TC
and TEC.

The total factor productivity growth (TFPG) of a country’s manufacturing sector
depends on the TFPG of its various industries. This study examines the TFPG of firms
in the Indian chemical industry (ICl) as a case study. The ICI, one of India's oldest
manufacturing industries, significantly contributes to the economy, accounting for about
3% of GDP, with USD 60 billion in investment and around 1 million jobs. It ranks 12th
globally and 3rd in Asia by volume, producing over 80,000 products. Chemical exports
represent 14% of India's total exports, reaching both devel oped and developing nations.
The INAE study (2011) identifies R&D as a crucial growth driver, with an expenditure
of Rs. 7860 Crores in 2008-09. The industry has evolved from a net importer in the
1990s to a net exporter due to increased exports in pharmaceuticals and biotech. The
sector is divided into three sub-sectors: basic chemicals, knowledge-intensive chemicals,
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and speciaty chemicals. The basic chemical sector is the largest, while the knowledge-
intensive sector emphasizes R&D. The specialty chemical sector, driven by domestic
demand and exports, has shown robust growth but faces challengesin R& D access. Both
the specialty and knowledge-intensive sectors need R& D for product improvement.

Studies are available on productivity for different Indian industries (Goldar(2014);
Ahluwalia(1990), Deb and Ray(2014); Ghose and Roy Biswas (2014)). Regarding
the factors influencing TFPG, the global literature support the role of the variables like
R& D expenditures (Grossman and Helpman (1991), Romer, (1986); Raut and Srinivasan
(1993), Cohen and Levinthal (1989), Clark and Griliche (1982), Higon and Anon (2003),
Mate-Garcia and Rodriguez Fernandez (2008)), exports (Balassa(1988), Grossman and
Helpman (1990a, 1990b, 1991), Barro and Sala-i-Martin, (1995)), imports (Tybout
(2000); Grossman and Helpman (1991), Lawrence and Weinstein (2001)), advertisement-
expenditures (Syverson (2003); Carod and Blasco (2004)))and marketing-expenditures
(Sheth and Sisodia (2002), Kao et a. (2006)) among others.

The present study is significantly different from the earlier in many respects. First
of all, as distinct from the previous studies the variations in TFPG of different firms
under ICI are estimated employing non-parametric Data Envelopment Analysis (DEA),
applying the Malmquist Productivity Index (MPI) introduced by Caves, Christensen and
Diewert 1982 and using Centre for Monitoring of Indian Economy (CMIE) Prowess data
base, for the period 1995-2016. Secondly, the measured MPI is decomposed to separate
the contributions of technical-change (TC), technical - efficiency change (TEC) and scale
- efficiency change (SEC) using Ray and Desli (1997) methodology. Finally, a second-
stage panel regression analysis is resorted to explore the impact of R&D, total exports
and imports, advertising—expenditures and marketing expenditures on TFPG. A nexus
relationship exists between Indian firms’ performance and strategic variables in the
post-reform era (Chen & Ibhagui, 2019). Strategic variables like Advertising Intensity
(ADV), Marketing Intensity (MKT), R&D Intensity (RD), and Net Export Intensity (NX)
may be endogenous, affecting TFPG and being influenced by TFPG. Few studies have
explored these simultaneous relationships. This study addresses this gap by examining
the determinants of TFPG using a simultaneous panel model (EC2SL S random-effects
IV regression) for TFPG, ADV, MKT, RD, and NX. It is crucia for policy-making to

enhance Indian chemical firms’ performance.
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The rest of the chapter unfolds as follows. Section 2 reports the data source. Section
3 contains the results of estimation of TFPG and its decomposition analysis. Section 4
explains the determinants of TFPG. Section 5 concludesthe study along with some policy
suggestions to promote TFPG.

2. Data Sources

The sample consists of 223 chemical companies’ (firm) data collected from Centre for
Monitoring of Indian Economy (CMIE) Prowess database, over the period 1995-1996 to
2015-2016.

The study conceptualizes a 1-output and 5-inputs production technology. The output
is the total sales of the firm deflated by the WPI for textiles (base 1993-94 =100). The
inputs are: (i) Raw Material inputs (measured in terms of the companies’ expenditure on
raw materials, stores and spares) deflated by the WPI for manufacturing products (base
1993-94 =100) , (ii) Energy and water Input (measured in terms of the expenditure of the
companies for power, fuel and water) deflated by WPI of power & fuel (base 1993-94
=100) , (iii) Labour (measured in terms of wages and salaries of the workers and nominal
wage has been deflated by WPI ( base 1993-94 = 100), (iv) Land (measured in terms of
rent & lease rent paid) and (v) Capital (measured in terms of value of the net fixed assets)
deflated by WPI of machinery (base: 1993-94 =100).

3. Empirical Analysis

Table 1 represents summary of means MPI of different firms annually and its
decomposition into different components.

Table 1: Malmquist Index Summary of Annual Means of Chemical firms

Year TEC TC SEC MPI Index (TFPG)
1995-96 1.064 0.943 1.081 1.004
1996-97 0.875 1.042 0.936 0.912
1997-98 0.990 0.902 0.974 0.893
1998-99 1.093 0.911 1.145 0.995
1999-2000 1.262 0.744 1.109 0.939
2000-01 0.972 0.983 1.000 0.955
2001-02 0.933 1.075 0.930 1.003
2002-03 0.984 0.960 1.007 0.945
2003-04 0.977 1.015 0.936 0.992
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2004-05 0.966 1.069 0.986 1.033
2005-06 1.147 0.835 1.054 0.958
2006-07 0.923 1.050 1.047 0.969
2007-08 0.922 1.003 0.977 0.925
2008-09 0.997 0.971 1.017 0.968
2009-10 1.108 0.818 0.989 0.907
2010-11 0.906 1.047 0.940 0.949
2011-12 1.113 0.812 1.096 0.904
2012-13 1.125 0.839 1.044 0.944
2013-14 0.900 1.098 0.936 0.988
2014-15 0.760 1.307 0.818 0.993
2015-16 0.957 0.917 0.961 0.877
Grand Mean 0.993 0.961 0.996 0.954

Source: Author’s Calculation

Table 1 reveals that TFPG falls from 1.004 in 1995-96 to 0.877 in 2015-16. Mean
TFPG is 0.954 indicating that TFPG has declined by 4.6%. The TEC fals from 1.064 in
1995-96 t0 0.957 in 2015-16. The mean TEC is0.993, meaning that TEC has declined by
0.7%. The TC falls from 0.943 in 1995-96 to 0.917 in 2015-16. The mean TC is 0.961,
implying that TC fallsby 3.9%. The SEC fallsfrom 1.081 in 1995-96 to 0.961 in 2015-16.
The mean SEC is 0.996, indicating that SEC falls by 0.4% over the study period. The fall
in TEC, TC and SEC lead to overall fall in TFPG during the study period.

Table2: Mean Growth rate of Efficiency Change, Technical Change, Scale Change
and TFPG

Industry Mean Growth [Mean Growth [Mean Mean
rate (%) of rate(%) of Growth Growth
Efficiency Technical rate(%) rate(%) of
Change Change of Scale TFPG
Change
Chemical 33.71 4.62 5.35 29.89

Source: Author’s Calculation

Table 2 shows that the growth rate of efficiency change is the largest contributor of
total factor productivity change for chemical industry. This result suggests that efficiency
change is contributing the most towards TFPG, implying that the same level of inputs

is being efficiently used, as a result of which, the higher amount of output is getting
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4. Determinants of Productivity

A second stage panel regression has been carried out to relate the productivity (TFPG)
of Indian manufacturing firms with the strategic variables perused by firms as well as
firms’ characteristics namely ADV Intensity, MKT Intensity, RD Intensity, Net Export
Intensity, Age, Diversification Index, Size and Age of the firm. The explanations for the
inclusion of different explanatory variables can be summarized as follows:

Advertising Intensity (ADV):

Advertising, by promoting product substitutability, impacts firm productivity, leading
to less productivity variation and higher average productivity in high-substitutability
industries. Studies like Luo and Donthu (2005) and Tucker (2008) have explored the
effect of advertising expenditure on productivity.

Marketing Intensity (MKT):

Marketing activity, which proxies product differentiation, is increasingly crucia in
determining firm productivity. Rust et al. (2004) offer a framework for assessing marketing
productivity and highlight its growing importance in enhancing firm performance.
Research in marketing performance measurement includes studies by Donthu et al. (2005)
and Lukas et al. (2005).

R& D Intensity (RD):

Companies investing in R&D can develop advanced technologies that boost their
productivity. Enhanced technical knowledge typically leads to higher output levels,
suggesting a positive link between a company’s productivity and its R&D efforts.
Extensive empirical research supports this relationship, including studies by Clark and
Griliche (1982), Dietmar (1994), Kwon and Inui (2003), Higon (2003), Mate-Garcia
and Rodriguez-Fernandez (2008), Johansson and L66f (2008), and Moen and Burchardt
(2009).

Net Export Intensity (NX):

When analyzing productivity in Indian manufacturing firms, the roles of exports and
importsarecrucia. Extensiveliterature showsthat exportsgenerally enhance productivity.
Studies by Roberts and Tybout (1997), Clerides et al. (1998), Bernard and Jensen (1999)
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and Alvarez and Lopez (2005) support this. Imports are also vital, particularly for
R&D activities. The World Bank reports (1993, 1997) highlight that imports of foreign
technology positively impact productivity. Therefore, understanding the relative impact
of exports versus imports on productivity is important, and this study uses net exports
(NX) to explore this relationship.

Diversification Index (DIVIND):

DIVIND of a particular industry groups captures the effect of market structure on
productivity of the firms. DIVIND is the reciprocal of concentration ratio. The Herfindal
Index or Concentration Index is calculated as follows: H = Zsiz; where s is the market
share of thei'" firm in the market and N is the number of firms.

Some researchers expect a negative relationship between CR and TFPG due to
increased competition driving technological advancement, while others anticipate a
positive relationship due to benefits of large size and secure markets, with empirical
literature offering mixed conclusions [(Katz, 1969); (Kendrick, 1973)].Age:

Debate exists on the effect of firm age on performance: older firms may excel due to
experience and established advantages (Stinchcombe, 1965), while younger firms might
outperform due to greater flexibility in adapting to change (Marshall, 1920). The present
study has divided the sample companies into two groups:

Agedum = 1, if Mean Age of the firm < Grand Mean Age (considering all the
firms and all time Points taken together)
=0, Otherwise

Size:

Productivity varies with firm size, as larger firms benefit from cheaper, higher-quality
inputs and economies of scale, leading to better performance compared to smaller firms
(Penrose, 1959).The present study divides the sample basis on investment into three
groups, on the basis of Investment in plant & machinery or equipment according to
MSME Classification:

Smalldum = 1, if mean investment < 5 Cr. rupees
=0, otherwise
Mediumdum = 1, if mean investment < 10 Cr. rupees
=0, otherwise
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Largedum = 1, if mean investment > 10 Cr. rupees
=0, otherwise

In order to avoid dummy variable trap, Mediumdum has been dropped.

It may be possible that the effect of different explanatory variables may be non-linear
in nature. To get this effect, the sole effect of different variables, their square terms and
thejoint effect of different variableswill beincorporated. The effects of thelag value (one
year lag) of different strategic variables (i.e. the effects of different strategic variable in
the previous period) have a so been considered.

4.1 Explaining the Factors Influencing TFPG of the Firms: The Results from a
Two Stage L east Square Type Approach in a Simultaneous Panel Model.

Proposed model is estimated in a panel set up showing simultaneous relationship
among different variables.

Significant Factors explaining the total factor productivity growth from a
Simultaneous Equation Panel Model: The TFPG Block

The estimated TFPG of Indian chemical firms and also the other endogenous variables
explaining TFPG corresponding to TFPG block can be visualized below.

Chemical Industry

The estimated TFPG of Indian chemical firms and also the other endogenous variables
explaining the TFPG corresponding to TFPG block can be visualized from Table 3 to
Table 7.

Table 3. Factors explaining the total factor productivity growth from a
Simultaneous Equation Panel Model: The TFPG Block

Endogenous Variable: TFPG

Independent Variable | Coefficient z-value p>|z|

ADV -.0115817 -3.33 0.001
(ADV)? .0000248 2.36 0.018
ADVlag .011994 3.48 0.000
MKT -.00347 -3.47 0.001
(MKT)? 2.28e-06 1.42 0.154
MKTlag .0032243 4.85 0.000
NX 8.28e-06 0.52 0.604
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(NX)? -1.17e-09 -1.19 0.233
NX*RD 7.84e-09 0.36 0.719
DIVIND -.0044082 -241 0.016
Agedum .0230011 1.40 0.163
Wadchiz = 7249

Prob>chi2 = 0.0000

Determinants Marginal effects

ADV -0.0098

MKT -0.0021

RD 0.0859

NX 0.0028

The first equation of TFPG Block: The estimated TFPG relation

Table 3 shows that TFPG is positively related to past ADV and MKT, meaning
increased ADV and MKT in the previous period boost current TFPG. For current ADV
and MKT, initial effects are negative, but beyond critical values, they positively affect
TFPG, indicating a U-relationship. As sample firms’ ADV and MKT are below these
levels, their effects are currently negative. NX has an inverted U-relationship with TFPG,
with positive initial impacts but negative effects beyond a certain level. The combined
effect of NX and RD is positive, as RD enhances NX and vice versa. DIVIND negatively
affects TFPG, while Agedum shows younger firms are more productive than older ones.

Table 4: Factorsexplaining ADV behaviour from a Simultaneous Equation Panel
Model: The TFPG Block

Endogenous Variable: ADV

Independent Variable | Coefficient z-value p>|z|
TFPG 6.787432 1.82 0.068
MKT 1058917 3.96 0.000
(MKT)? -.0001244 -1.97 0.048
RD 0291127 2.58 0.010
(RD)? -.0000317 -3.68 0.000
RDlag .0052767 141 0.159
RD*MKT .0001997 4.21 0.000
NXlag -.0007402 -1.57 0.117
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(NXlag)? |3.11e-08 |1.11 | 0.268
Waldchi2 = 15131

Prob>chi2 = 0.0000

Determinants Marginal effects

TEPG 6.7874

MKT 0.1099

RD 0.0312

NXlag 0.0006

The second equation of TFPG Block: The estimated ADV relation

Table 4 shows that ADV is positively related to current TFPG and previous RD, with
increases in both boosting ADV. MKT and RD in the current period have an inverted

U-relationship with ADV, with initia positive effects that turn negative beyond a critical

level. Thejoint effect of RD and MKT on ADV is positive, indicating that MKT’s impact
onADV dependson RD and viceversa. NX from the previous period has a U-relationship
with ADV, with an initial negative effect that becomes positive beyond a critical level,

leading to a positive net effect.

Table5: Factorsexplaining MK T behaviour from a Simultaneous Equation Panel

Model: The TFPG Block
Endogenous Variable: MKT

Independent Variable | Coefficient z-value p>|z|
TFPG 8.750437 1.07 0.284
ADV 5795459 5.40 0.000
(ADV)? -.002213 -5.90 0.000
RD .7338134 531 0.000
(RD)? -.0006669 -13.84 0.000
RDlag .0310864 4.39 0.000
RD*ADV .0196586 26.96 0.000
NX -.0033287 -3.70 0.000
(NX)? 6.44e-07 13.07 0.000
NXlag -.0005862 -0.62 0.532
(NXlag)? 5.08e-07 9.57 0.000
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Waldchi2 = 315857

Prob>chi2 = 0.0000

Determinants Marginal effects
TEPG 8.7504

ADV 0.5770

RD 0.6902

NX 0.0075

NXlag 0.0054

Thethird equation of TFPG Block: The estimated MKT relation

Table 5 shows that MKT is positively related to current TFPG and previous RD, with
increases in both boosting MKT. ADV and RD in the current period have an inverted
U-relationship with MKT, with initial positive effects that turn negative beyond critical
levels. The joint effect of RD and ADV on MKT is positive, indicating that MKT’s
impact depends on RD and vice versa. NX in both the current and previous periods has
a U-relationship with MKT, with initial negative effects turning positive beyond critical

levels.

Table 6: Factors explaining RD behaviour from a Simultaneous Equation Panel

Mode: The TFPG Block
Endogenous Variable: RD

Prob>chi2 = 0.0000

Independent Variable | Coefficient z-vaue p>|z|
TFPG 1.679948 0.28 0.778
MKT 1.46275 7.14 0.000
(MKT)? -.0057302 -10.49 0.000
ADV*MKT .0064799 0.91 0.361
(ADV*MKT)? 7.10e-07 4.19 0.000
NX -.0159259 -4.23 0.000
(NX)? 2.74e-06 18.41 0.000
NXlag .0111813 4.48 0.000
Largedum 10.99895 121 0.228
Waldchi2 = 1346.12
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Determinants Marginal effects
TFPG 1.6799
ADV 5.1914
MKT 4.9691
ADV*MKT 1.2466
NX 0.0021

Thefourth equation of TFPG Block: The estimated RD relation

Table 6 shows that RD is positively associated with current TFPG and previous NX,
with increases in these factors boosting current RD practices. MKT in the current period
has an inverted U-relationship with RD, showing positive initial effects but negative
impacts beyond acritical level. The combined effect of ADV and MKT on RD is positive,
indicating that the impact of MKT on RD depends on ADV and vice versa. NX in the
current period exhibits a U-relationship with RD, with an initial negative effect that turns
positive beyond a critical level, resulting in a positive net impact. Additionally, larger
firms engage more in RD, indirectly enhancing TFP.

Table 7: Factors explaining NX behaviour from a Simultaneous Equation Panel
Mode: The TFPG Block

Endogenous Variable: NX

Independent Variable | Coefficient z-value p>|z|
TFPG 4.690333 3.11 0.002
(TFPG)? -.0060303 -2.48 0.013
MKT 11.9363 16.69 0.000
RD 6.372078 10.58 0.000
DIVIND -13.37001 -2.04 0.041
Wadchi2 = 1062.97

Prob>chi2 = 0.0000

Determinants Marginal effects

TFPG 4.6781

MKT 11.9363

RD 6.3721

The fifth equation of TFPG Block: The estimated NX relation
Table 7 showsthat NX ispositively related to MKT and RD, with higher levels of both
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boosting NX. TFPG in the current period has an inverted U-relationship with NX, with
aninitial positive effect that becomes negative beyond acritical level. AsTFPG increases
significantly, imports may rise, causing NX to decline past this critical level. DIVIND
negatively affects TFPG, meaning that as market share concentrates, NX increases.

5. Conclusion

This paper examines the extent of Total Factor Productivity Growth (TFPG) and its
determinants in the Indian chemical industry post-reform. The results show that TFPG
fell from 1.004 in 1995-96 to 0.877 in 2015-16, marking a 4.6% decline, with an average
of 0.954. Technical Efficiency Change (TEC) dropped from 1.064 to 0.957, a 0.7%
decrease, with a mean of 0.993. Technical Change (TC) declined from 0.943 to 0.917,
a 3.9% reduction, with an average of 0.961. Scale Efficiency Change (SEC) fell from
1.081 to 0.961, a 0.4% drop, with amean of 0.996. These declinesin TEC, TC, and SEC
contributed to the overall decrease in TFPG. Efficiency change is the primary contributor
to TFPG, suggesting that inputs are being used more effectively, leading to sustainable
growth.

The analysisrevealsthat for current Advertising (ADV) and Marketing (MKT), initial
impacts are negative, but once these variables exceed critical values, they positively affect
TFPG, indicating a U-shaped relationship. Since current ADV and MKT levels are below
these thresholds, their effects on TFPG are negative. Research and Development (RD)
has a positive marginal effect, suggesting that increased RD boosts TFPG. Net exports
show a positive relationship, implying that the benefits of exports surpass the impacts of
imports. The marginal effects of TFPG on ADV, MKT, RD, and Net Exports are positive,
indicating that improvements in TFPG enhance these factors, further boosting TFPG in
the Indian chemical industry.
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ANNUITY IMPACT ON POST RETIREMENT LIFE
Dr. Prasun Chatterjeet

Abstract

In changing scenario of Indian post-retirement demography, and medical advancement
the average life expectancy is increasing. The development and growing market also
provide enough opportunity to earn more from the market. In this article, after reading
through the selected literature review and various papersrel ated to pension, we understood
the main requirements of older people are grounded on their limited income with
uncertain increment of expenses for uncertain period. In this article we tried to explain
the factors which influence the retiree’s savings & approximate expenses of retirees with
basic needs. The objective of our studies limited to (i) the influence of macro factors on
retirees investment, then (ii) tried to gauge the minimum expenses for post-retirement
sustainability and (iii) Annuity and its impact on retired life. The model we tried to use
the two-stage optimisation technique for impact minimisation. Though we are yet to use
thison practical data.

Keywords. Annuity, Post Retirement Life, Sustainability, Pension, Impact on Retirees

I ntroduction/ Fundamentals of Pension

Indiais younger populated country till 2024 but growing elderly people around 12%
of the total population? and sustainability in post-retirement period is one of the biggest
socioeconomic challenges at this moment. The segment is growing 3% every year. The
expected number of older peoplewill be 319 million by 2050. Government of Indiarevised
their pension policy twice since 2004. The preference of some of the state government
also changed from contributory to fixed benefit system again. With medical advancement
and growth, the life expectancy of people is increasing every year with increasing cost

of living as well as higher medical cost in India. The inflation and other macro factors

1 dr.prasunchatterj ee@icloud.com; Author is a pension researcher.
2 Asper LASI survey 2024
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pooling down the growth of the retiral funds income too.

A person facestwo types of risks- dying too early and living too long. Covering lifefor
alump sum through insurance may reduce the risk of dying early. Dying too early can be
managed with insuring life with an insurance policy. Living too long is the longevity risk
which can be restrained through the contribution in superannuation or pension policies or
purchasing annuity for retirement life. Retirement is anatural phase of life when aperson
either reduces the work hours or ceases their work (Mangla et.al, 2023).

In India, we find much less social security for elderly people. The demographic
characteristics of the Indian work or labour force are changing every day too. As per the
United Nations world population data, the life expectancy of Indiawas 60.5 yearsin the
1996 calendar year. The same hasincreased to 70.4 yearsin 2023 which may be expected
to increase further at 74+ by the next 20 years. To secure for future and to sustain life,
people must accumulate at the time of their working period when they can contribute, or
they should continue to work.

In this paper, we would like to address the parameter which impact the retirees’ life.
We also like to find out the constraints of retirees. Shall work on to minimise the impact
of risk in post-retirement life by using the methodology with given constraints. We have
scripted this paper in three portions would be to find the demographic facts and figure
of retirees in India in recent time. Thereafter the pension fund management during the
working years and details on Annuity and its current rates. The lastly, we would check the
impact on sustainability.

Demographic Facts of Retireesin India

If the superannuating age varies in between 58 to 65 years in India. The concept of
retirement isvisible with in middle class society in India. The middle-class retired people
mainly depended on either the pension plan or the rental income. The lower middle-class
people prefer to work till their lifetime like the upper-class people. 10% of the more than
60 yearsof age having the pension or rental income only. Though 75% of the Indian having
a retirement plan in place which shows preparedness of retirement is improving. The
retirement index isalso increasing from 44 to 47 as of 2022. Asper NSO NSS data (2017-
18), 70% of the elderly people in India were dependent on others for their daily living.
Asthe effects of the coronavirus disease (COVID-19) recede, life expectancy is expected
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to rise everywhere. As people live longer, they will face the prospect of outliving their
resources. They will have no choice but to adjust their resource reallocation strategies.
(Mason et a 2024).

Quality of Lifefor senior citizens?

55% of the older population are illiterate. The dependency ratio is 62% on working
population. Almost one third of older people living with their children and without their
spouse. 6% older men live alone, and 9% of women senior citizen live alone.70% older
people live in rural areas. This age group expect low, 5.3% did not eat even when they
are hungry. 78% of elderly people live without any pension and only 18% having health
insurance coverage. Average cost of health facilities is Rs. 31.9 thousand. Monthly per
capita consumption expenditure of a household with at least 1 older person is Rs. 2948
only and monthly per capita income is Rs.3568 only.69% of these expenses are spent
on health care expenses. 28% of the older are aware of the senior citizen concessions
and benefits available. Overall quality and economic wellbeing of older people of India
depends on their economic conditions, work participations and social and health factors.

Theirony isthebirthis controlling with lower fertility and death isaso declining with
people living longer so the effect is higher number of older people only. These causes
demographic changes in the economies and a realign of retirement assets must in place
both individually and from government also. The dependency on one pension instruments
should be introduced.

Life Expectancy & Health care spendings

As per the UNDP data Life Expectancy isincreasing regularly in India due to medical
advancement and other developments. In 1974-75 the avg life expectancy of amale was
50 only which has increased to close to 71 in 2024 and will be 75 in 2050. The sex ration
as per 2019-20 in the elderly people is 1065. For female mortality is 5 years more than
male. 58% of the total number of older women out of which 54% are widows*. The figure
1 depicts the projected life expectancy from birth from 1950 to 2100 years where we can
the rate may grow up to 8lyears.

As per LASI survey, 75% of the older people suffering from chronic disease in life.

3 Above 60 years age = Senior citizen
4 Asper LASI survey Report 2024
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25% having multi morbidity. Around 20% having mental health issues.33% of elderly
peopl e having depressive symptoms.43% use an aid or supportive device. 7% experiences
hospitalisation. 60% of elderly people regularly visit OPD for regular care.
Figure-1
Projected Life Expectancy since 1950 to 2100
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Figure—2
Aver age Healthcare Spending trend 2000-2024
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In figure- 2 we again refer the growth of India’s health care spending vis a vis
percentage of GDP on the same sector. This implies that in last 20 years the spending
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pattern become triple but the percentage change in GDP is negligible. Therefore, the
older people must face this cost escalation. Only 2% of GDPis spending over health care.
An average household spend Rs. 3638 in 2022-23. These expenses go 50% more for the
age between 60 to 65 years. Above 65 years age it may increase to 80% more. Average
spending is 69%. 18% of senior citizen covered with health insurance.

Impact of Inflation in Retirement Life

Role of inflation in retired life is curbing purchasing power directly from the old age
interest income. If Inflation and interest rate are positively correlated, then increase of
inflation leads bond price to fall as well as interest rate increases too. Expenses increasing
for older due to inflation which leads to cut the retirees extra expenses to meet the most
needed. Older needs to keep investment risk moderate or controlled for retirees during
inflation. Currently the inflation rate is plying between 6% to 7% in India. The rate of
return from the accumulated wealth is also important motivator for retirees which aso
influenced by inflation.

Figure-3

Average annual inflation in India for last 62 years

Inflation rate
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TheLife Cycle and Basics of Retirement
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The flow of income varies over ages. There are three stages of life — education stage,
working stage and retirement stage. During first 14 to 16 years of education or student
life the wealth is not generating. The moment a person starts working his accumulation
of wealth starts. During the working yearsthat isif it starts from 20 to 25 years of agetill
the retirement or superannuating age may be from 55 year to 65 yearsin general, a person
accumul ates wealth for hisretired life. The net wealth decides the sustainability in retired
life. The following figure — 4, depicts a picture of the entire life stages of a person.

We can observe three scenarios —

a) If a person started the working and accumulating wealth at the age of 20 years
and retire at the age of i) 55 years ii) 60 years and iii) 65 years. Therefore, the
accumulation phase may be continuous and i) 35 yearsii) 40 yearsor iii) 45 years.
The average retirement age we will consider 60 years for our study.

b) If the person started accumulating wealth at the age of 25 years and working period
is not continuous rather distorted. In some point of time, he could not accumulate
his wealth for retirement within 60 years of age or accumulated less or some time
itismore. This situation may be seen in private sector in India

c) Ifthelifeexpectancy hasincreasedto 71 yearsat present. In case during distribution
phase the retiree lives up to age i) 71 years or ii) 85 years or more then how the
retiree will manage his situations. We are considering the retirement life may vary
from 20 yearsto 30 years. The average retirement lifewewill consider 25 yearsfor

our study.
Figure-4
Life Stage and sustainability
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Source: Authorsillustration

We assume that the retiree chosen the option for family pension or nominege's pension
in post death of the annuitant. If not, then at the time of death the pension amount will
stop.

The wealth accumulation versus spending rate if we consider then we can find for
scenario @) for average 40 years of accumulation his spending will be 25 years then the
ratio will be 40/25 = 1.6 which implies every 1.6 years saving can give him 1 years
spending in retired life. The three situations can give three different figures that is 1.16,
1.6 and 2.25 if we consider the death at age 85 for all cases.

For scenario b) where the accumulated wealth is distorted due to whatever reason the
situation for all three will vary drastically. There we can find the saving & spending ratio
will be 0.86 x net saving or 1.4 x net saving for retirement age 55 years or 60 years. The
first situation leads to ruin risk or a situation where retiree will be out of income to live.
The retirement between 55 years to 60 years may be termed as premature retirement.

For Scenario c) in the wealth save is mismatching with lifestyle or post-retirement cost
of living then it might not enough for a retiree to continue till death with accumulated
savings. Then it is must that retiree will be ran out of money and ruin comes. This is
also possible if the real rate of return of saving period is much lower than expected. The
cause may any macro factors like geopolitical reason or inflation or regulatory risk or
behavioural risk etc too. Our study assumes with ceteris Paribas that is one thing can
change at atime, rest all keeping constant.

Old Age Requirements

For asustainableretirement life with theworking period lifestyle aretiree needsto earn
extraor work longer period than their retirement age. It is obviousthat after or around age
60 current labour income drops below current consumption (Mason et a (2024)).

The old age income depends on three factors— (&) balanced consumption incomeratio,
which is known as average propensity to consume, (APC) or C/Y (b) Increased Life
expectancy and decreased mortality which is unknow and (c) the discounting rate. An an
increase in consumption (C) caused by an addition to an extra unit of income (Y) earned
1s known as marginal propensity to consume (MPC). MPC reflect the differences in the
shadow price of consumption: the higher this price, the higher the propensity to consume
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out of an exogenous increase in income. Mathematically we can write consumption
function as C= C (Y). MPC tends to zero for smoothening.

We discussed in earlier section that life expectancy has increased due to medical
advancement and economic development but the mortality or death rate in India has
decreased almost 4.23% in 2022. Death rate calculated as per thousand, rate of number
of deaths in average population every year. As per UNICEF data India has 29.1 death per
1000 live births.

The mortality for older people as of 2020 we found that Rural has always a higher
mortality compared to urban. The maximum number of deaths 197.4 per 1000 is observed
for 85+ years of agein 2020. The similar result for the age group 80 to 84 years, 70to 75
years age group al so.

Figure—5
Mortality for older people per 1000 people (Source: www.statistica.com)

Martality rate for sged people 2020
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The figure 6 depicted the situation where in accumulation stage the investment value is
increasing at any of thethree cases—i) Constant rate or ii) increasing rate or iii) decreasing
rate. In case it is a constant rate may be 6.5% flat in debt market then the real return of
fund is nil as Rate of return — inflation is nil. If the increasing rate becomes 8% to 11 %
then the real return would be 2% to 5% or it may be an average of 4% to 7% as per his
appetite. Again, if it isas per caseiii), then the return may be 3.5% to 5 %, the real return
may be negative 3% to 1%.

The figure 6 showing the same that without compromising the lifestyle or increasing
the rate of return the retiree may face ruin in his lifetime with a conservative constant
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return or lower return. To generate areal return of 5% throughout his accumul ation phase
he must earn 11% rate of return in average from the investment. Thisisonly possibleif he
includes equity in his retirement portfolio in Indian investment market situation.

Figure-6
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Currently three types of pension fund management are visible in India. The benefit is
fixed at a predefined rate (Defined Benefit) or as per a fixed contribution rate (Defined
Contribution) the standard payout is much lesser. If we mix these two, we may find hybrid
benefit too. Then it is obvious to increase the working period or the pension amount to
avoid therisk of ruin at older age.

How Much Investment is Enough for Retirement.

A person when retired he retired with a dream that savings for his entire working life
will be enough to survive the rest of his life with his savings. But due to inflation and the
macro effect the savings is getting down every year. The estimated approximate expenses
have been calculated below in figure 7 for an idea only. If the retiree’s savings amount
Is Rs. 100,00,000 then the same will be reduced to 56,00,000 after 10 years and almost
one third of original amount after 20 years. If the savingsis lesser like Rs. 25 lacs at the
time of retirement then the same amount will be equivalent to 8 lacs after 20 years of
retirement. Now the question is how much money is required for a sustainable retirement
life.
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Figure?7
The average anticipated annual inflation effect on Retirement Saving
Amount in hand in 2024 (Rs.) After 10 years After 20 years
25,00,000 14,00,000 8,00,000
50,00,000 28,00,000 16,00,000
100,00,000 56,00,000 32,00,000

Source: Researchers own calculations based on current inflation rate.

We have taken an estimation for expected minimum expenses required for a senior
citizen in Kolkata only. It will be 50% more for Delhi or Mumbai. 30% less for rural
Bengal or other small cities.

The average expense of a senior citizen is taken as per below figure 8 as per pilot
project in West Bengal.

Figure8
Aver age Expenses of a Senior Citizen in West Bengal

Sl. No. Average Monthly expenses Costin INR
1 House rent 3BBHK 30000
2 Utilities (electric, gas, €tc.) 6000
3 Helper 4000
4 Groceries and food 4800
5 Telephone & internet 1000
6 Healthcare 9500
7 Other expenses and social involvement 6000

Total 61300

A retiree who is eligible to spent Rs. 60,000 per month is also paying tax on his or her
income. This cost is increasing every year by 6% to 7%. For consumption smoothening
he needs to optimize the retirement life by balancing between consumption and savingsin
post-retirement life. Thisimplies that MPC tends to zero. In an average of a 50% to 60%
reduction of the last average standard living is prescribed by the government for central
government employees.

At the same time if we consider the price escalation for next 10 years or 20 years
then minimum requirement of 7 lacs + would also me manifolded for a retiree. We can



98 Insight Sovarani Memorial College Journal (2024) XVI

conclude that if we are unable to control inflation down at the same time rate of return is
not increasing then sustainability raises the question in post-retirement life.

Annuity

At the time of superannuating age, a person may get the opportunity to buy an annuity
for aregular incomefor hisor her future. There are various options available for annuities
viz. annuity for life, annuity for a fixed period, annuity for joint life, annuity for joint life
with return of purchase price, etc.

In general, we can split into two categories of annuities — fixed and variable. Fixed
annuities are a traditional concept and conservative approach that provides a fixed
income (may be monthly, quarterly, semi-annually, or annually) for a predefined period
guaranteed by an annuity service provider or an insurance company. The earnings and
payouts are fixed during the contract period. A variable annuity is a market-linked annuity
whose payout depends on the principal amount plus gain or loss of investment as per the
risk appetite of the annuity purchaser. The lump sum received net of gain or loss may be
taken as various payment streams (monthly, quarterly, semi-annually, or annually). In a
fixed annuity, the risk of earning is with insurance companies, and in a variable annuity, it
is with contributors. The cost of managing a variable annuity is less than a fixed annuity.
A fixed annuity is straight from the cost point of view, but a variable annuity is complex.
An annuity is always advantageous if it is planned for the long term in advance of 10 to
20 years before retirement age.

Pension Fund Management in Working Period.

There are two three types of Superannuation we can observe. If the benefit is fixed or
defined and does not depend on employees’ contribution may be called a defined benefit
superannuation plan. If the contribution is fixed irrespective of benefits or payout, it may
be called a defined contribution superannuation plan. The third option is a mix of both

defined benefit and defined contribution funds called a hybrid pension plan.
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Figure9
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The Annuities options available in Indian Annuity market are mentioned below —

e Pension for Life with Return of Corpus

e Pension for Life without Return of Corpus

e Pension Guaranteed for 5 years and thereafter

e Pension Guaranteed for 10 years and thereafter

e Pension Guaranteed for 15 years and thereafter

e Pension Guaranteed for 20 years and thereafter

¢ Joint Pension with 50% of the pension to Spouse

¢ Joint Pension with 100% of the pension to Spouse

¢ Joint Pension with 100% of the pension to Spouse and return of Corpus

e Joint Pension for life with return of purchase price on diagnosis of Critical Illness

e Pension for Life without Return of Corpus on Parts

e Life Pension with Return of Corpus on Death or Survival

¢ Life Pension with Return of Corpus on Death or in Instalments on Survival

e Increasing Pension
From the above the few are very popular —immediate annuity and joint life with return of
purchase price. Though recent trend is coming on increasing annuity which tries to match
the gap between the return & inflation risk. The annuity rates or returns are (July — August

2024) mentioned from various |RDA regulated insurer.
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Figure—10
Rate of Annuity in the market

Minimum amount of HDFC [SB B3ja) | Kotak Life[V
Corpusrequired for getting | Life Allianz
Pension @ Rs. 1000/- per
month

without return of corpus
for Joint Life Age: Self 146,668 162274 145420 157,186 169,763 156250  1,53,330
68, Spouse 63

without return of corpus

: : 1,18,893 1,30,652 1,14,998 1,27,851 1,32,105 126,775 116,733
for Single Life Age: 68

Source: IRDA website

From the above we can find an average annuitant if he is looking for a fixed monthly
income of Rs. 25000 then he needs to accumulate Rs. 28,74,950/- minimum as corpus for
without return of corpus or Rs. 36,35,500 for ajoint life pension for life. This Rs. 25000
is not enough to sustain in future where every year the cost of living isincreasing.

In both fixed and variable annuities, therefore, return plays a vital role. The
mi croeconomicsand macroeconomicsimpactsarethereon returntoo. Themacro variables
that influence returns are inflation, money supply, Gross domestic product, and exchange
rate (Mangla et al 2023). Behavioural or micro variables like changes in demographic
characteristics of the society, individual spending patterns, changes in family dynamics,
retirement planning, as well as changes in pension product availabilities also influence
the pension or annuities.

The following are the pros & cons on Annuity depicted in figure 11.

Figure-11
Pros and cons of annuity
Pros Cons
Guaranteed Income Subject to withdrawal with penalties &
charges

Options for family pension Higher charges & hidden cost involved
No Capital appreciation no capital Taxable income

retention
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May provide certain probate and credi- | Complex in nature
tor protections

Model Fitting.
The objective isto minimize impact subject to the constraint faced by the retirement.
The function can be written as

= =qat+ fC+yS+ T + 0r + n+

Where, as parameters are

t = Investment period

S= Retirement savings which is directly linked to income.

T = retirement age

= Replacement ratio

r=Real return,

€= consumption

= other influencing factors or dummies

a, f, y, 0, 0, n are coefficients

Subject to the retirees’ constraints, whichis

A M,

WhereY =S(y)

C == may be written as C(Y)

risk faced by retirees)

M= macro factors

A = multiplier

sum of Income (Fixed or downward) which is retirement savings, Consumption or
Expenses which may be derived from the budget constraint at the retirement time. The
budget constraint is depending on Food, health care, transportation and travel, personal
expenseslikeinsurance, social expenses, donations, internet, entertainment, etc., Mortality
and Macro Factors.

We need to minimize the impact of annuity subject to retirement constraint. For that
we will be using LaGrange multiplier and then by doing two stage condition First order
condition and second order conditions for impact minimization. The result came out from
the calculation is parameter which have minimum impact on sustainability.
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Impact on Finance of a Retiree

From the results we can find that a) the impact is on uncertainty of yearly retiral real
income is coming down as well as the interest risk is influencing his /her other secured
investment too. b) shortfall due to the risk associated with retirement investment and their
savings at the same time the increment of regular expenses including health care cost. ¢)
More ages indicating more loneliness trand ate behavioral risk. At the same time every
old person becoming dependent on others as they are getter older. The cost of managing
dependency risk isincreasing & behavioral risk.

There are serval financial risks a retiree faces during this lifetime; some are direct

some are indirect and correlation of the other risk™.
Scope of Further Studies

Thework isvery initia steps towards annuity and retirement which gave us the scope
of further studies from this paper. We may find how much income is sufficient for retirees
in India. Need to find whether the traditional annuity good enough for future? Finding out
what would be replacement ratio for retiree? Whether the retirement age should increase
from the current age in India? How much pension is enough to avoid ruin?

Conclusion

As per our study we can conclude that the following steps can improve the situation

of Retiree of India-

« Start investing early for retirement.

* More contribution should be introduced.

* Longer working age if health permit, People should continue to work post the
formal superannuation age.

* Astandard replacement ratio should be laid down and redefined for common people.

* Higher investment return should be earned from Pension Fund.

* Inflation adjusted pension plan or product to be introduced. At least basic return in
addition inflation should be earned from pension. Rate of return should be minimum
around 6% to 7% in addition to current rate of inflation.

* Mix of equity investment in Pension Fund or individual life from early days only

As per government of Indiathe following policiesto beimplemented for the economic
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challenges for elderly people -

A comprehensive financial system needs to be implemented for old age financial
security.

Financial literacy policy to be implemented for older age.

Proper financial planning for senior citizens.

Protection against fraud and abuse for the older people.
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(Endnotes)

1

Risk Factor Correlation: Factorsand sustainability

Financial Risk Market risk, Interest rate risk, Inflation risk, Reinvestment risk

Longevity Risk Behavioural risk, Ruin Risk,

Liquidity Risk Precautionary risk
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Abstract

The Partition of British India was not only a geo-political event causing humongous
loss of life, livelihood and habitat, but the massive ramifications of dividing a land with
shared history and culture was felt by the affected populace ontologically in terms of
loss of identity and belongingness, and feelings of alienation and spiritual uprootedness.
The horrific communal violence created new chasms, and deepened existing ones, of
doubt and mutual suspicion between communities cohabitating a common geo-cultural
space. Literature and films depicting the partition of India explore the human cost of the
geo-political process. This paper explores this human cost of British India’'s partition as
represented in the texts of Bapsi Sidwa's |ce Candy Man and DeepaMehta's 1947 Earth.

Keywords: partition, identity, trauma, communal violence, displacement

Displacement, Alienation, Trauma: Reviewing the Partition of India through
Partition Literature and Cinema

Prime Minister Jawaharlal Nehru, in hisiconic “Tryst with Destiny” speech delivered
in Parliament, on the eve of India’s Independence, said: “At the stroke of the midnight
hour, when the world sleeps, India will awake to life and freedom.” However, as India
awoke to new-found statehood, it also awoke to death and butchery asthe sagaof Partition
continued to unfold. The Partition of British India was not only a geo-political event
causing humongous loss of life, livelihood and habitat, but the massive ramifications
of dividing a land with shared history and culture was felt by the affected populace
ontologically in terms of loss of identity and belongingness, and feelings of alienation
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and spiritual uprootedness. The horrific communal violence created new chasms, and
deepened existing ones, of doubt and mutual suspicion between communities cohabitating
a common geo-cultural space.

Literature and films depicting the partition of India explore the human cost of the
geo-political process. They capture the tragic and the horrific by-products of Indian
independence — the chaos, the butchery, the exodus to the ‘other side’ — when known
faces transformed into predators and prey. They bring down the experience of partition
from the abstractness of statistics and figures to the realm of familiarity and relatability
by providing names and faces to both perpetrators and victims. Yet thereisno generalized
narrative of the experience of partition. Every work of artistic representation differsintone
and focus. Each writer and film-maker has his or her unique perspective while recreating
this single traumatic experience.

Bapsi Sidhwa's Ice Candy Man, also published under the title Cracking India, is
primarily set in Lahore. It begins towards the very end of the British Raj, in the last
few months leading up to the partition of British India and the birth of two new nations:
India and Pakistan. It revolves around an eight year old Parsee girl, Lenny, who livesin
Lahore with her affluent parents, and her perceptions of the tumultuous time through her
personal experience. It is also a coming-of-age story, with the political currents shaping
and shifting personal dynamics in Lenny’s life and influencing her psychological and
emotional development. Though we view the events through the eyes of young Lenny,
the voice is that of an adult Lenny who recounts the experiences and perceptions of
her younger self. The adult narratorial voice is not completely detached or neutral, but
intervenes with reflections and observations not only on her direct personal experiences
but also on theinordinately complex and multifaceted political developments of that time.

The charactersin the novel are those that surround Lenny: her parents, her Godmother,
Electric-aunt, Cousin, her Ayah, Shanta, the members of the Sethi household staff, and
the members of Ayah's coterie of admirers. The characters thus have varying religious
and socio-economic backgrounds. Their role and significance in the novel are directly
linked with the space and time they occupy in Lenny’slife. Though Lenny comesfrom an
affluent Parsee family, most of her time is spent with her Ayah, and hence we encounter
Sikh, Hindu, Muslim characters belonging to the lower economic strata than the affluent
Parsee community. Besides, the household staff — Imam Din, Hari, Yousuf, Ayah herself
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—and members of Ayah'’s coterie — | ce-candy man, Masseur, Butcher, Sher Singh, Sharbat
Khan — speak openly and unreservedly among each other in Lenny’s presence, hence we
get to hear their thoughts directly; whereas Lenny’s family treats her like the child she
is, perhaps even more protectively due to her physical difficulties, trying to shield her
from the turmoil and horrors and complex political processes of the larger world. Thus,
though we have a Parsee protagonist, we scarcely get the Parsee perspective on partition.
The only time we get a comprehensible glimpse into the Parsee community is towards
the beginning of the novel, when the Parsees hold a Jashan prayer at the Fire Temple to
mark the culmination of World War 11 and the Victory of the Allied powers. What follows
is more significant, as after the holy rites, the community hold something of a town-hall
debate and discussion, presided by Col. Bharucha, to deliberate on the most beneficial
course of action for the community in case British Indiais divided into two new countries.
In 1944 the Partition is a matter of mere speculation, a distant possibility. Yet the Parsees,
a community historically evicted from their own land and forced to migrate to India
where they found shelter, pragmatically think it imperative to discuss and decide their
allegiances and course of actions well in advance, for whatever political mayhem and
shifts and subversions of power-dynamicsthat the future may bring, in amanner that best
secures the peace and prosperity of their minority community.

It is a struggle for power. Who is going to rule once we get Swarg? ... Hindus,
Muslims, and even Sikhs are going to jockey for power ... Let whoever wishes rule!
Hindu, Muslim, Sikh, Christian! We will abide by the rules of their land ... Aslong aswe
do not interfere, we have nothing to fear. (Sidhwa, 1989, p.39)

Thetone of the novel isinitially leisurely and anecdotal. But as the narrative proceeds
towards Partition, the tone becomes more tense and the pace increases As the spatial
radius of Lenny’s outings with Ayah increases from the lanes surrounding their house
and Godmother’s house to various parts of Lahore, the adult world of politics, political
changes and their consequences infiltrate into her life, mainly through the discussions
among Ayah's admirers. The aimless light-hearted banter and petty rivalry over winning
Ayah'’s attention in the Queen’'s garden gradually transform in content and tone. The
possibility of Partition, and what changes it will entail for them personally come to
occupy maximum time. Initially these involve speculations whether partition will happen,
whether Pakistan will be formed, debates about the comparative cunning and acumen of
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major political leaders — who will trump whom, and who will emerge the winner, and
discussions about each other’s plans if Lahore falls in Pakistan, ending with pledges of
solidarity on the basis of their friendship.

But as the possibility of Partition becomes a certainty, and Punjab is threatened to be
ripped in two halves, uncertainties regarding which village and city will fall in which
side of the border, thus transforming and formulating every individual’s nationality and
identity irrevocably, giveriseto confusion, doubt, fear. Religious amity gradually changes
into skepticism and mutual suspicion. The preeminent criterion for group belongingness
and sense of community change — defined no longer by friendship or human relationships
but on religious lines — and identities get reforged:

| become aware of religious differences... One day everybody isthemselves—and the
next day they are Hindu, Muslim, Sikh, Christian. People shrink, dwindling into symbols.
Ayahisno longer my all encompassing ayah — sheisalso atoken. A Hindu ... Imam Din
and Yousuf, turning into religious zeal ots, warn mother they will take Friday afternoons
off for the Jumhaprayers ... Crammed into narrow religious slotsthey too are diminished:
as are Jinnah and Igbal, Ice-candy-man and Masseur ... Hari and Moti the sweeper and
his wife Muccho, and their untouchable daughter papoo, become ever more untouchable
... While the Sharmas and the Daulatrams, Brahmins like Nehru, are dehumanized by
their lofty cast and caste marks ... Godmother, Slavesister, Electric-aunt and my nuclear
family are reduced to irrelevant nomenclatures—we are Parsee. (Sidhwa, 1989, pp.93-94)

Soon Lahore starts to burn as violence and hatred are unleashed. The frenzied mobs
embark upon successive rounds of competitive inhumanity: arson, torture, mutilation,
butchery and mindless brutality. Lenny and ayah are invited and escorted by |ce-candy-
man to the roof of his tenaments to watch the ‘tamasha’ as a banya with a Gandhi cap is
split in half, pulled by two jeeps, and the houses of Hindu locality Shalmi are sprayed
with petrol and set ablaze, the explosion escalated by the dynamites stored in them by the
Hindus themselves for driving away the Muslims from Mochi Gate.

Once the trains from eastern Punjab start rolling in, with refugees, raped women,
mutilated bodies and tales of horror, the vicious circle of violence and vengeance begins.
Ice-candy-man becomes its personalized depiction. He was expecting his relatives to
arrive from Gurdaspur, when he experiences the trauma, the horror and unhinging shock

of the massacres first-hand.
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A train from Gurdaspur has just comein ... everyone in it is dead. Butchered. They
are all Muslim. There are no young women among the dead! Only two gunny bags full of
women’s breats! (Sidhwa, 1989, p.149)

His grief and shock transform into rage, hatred and an uncontrollable urge for violent
revenge. Hisformer individual bonds of friendship and fellowship acrossraceand religion
are superseded by hisidentity asaMuslim and his animosity for all non-Muslims.

I lose my senses when | think of the mutilated bodies on that train from Gurdaspur ...
that night | went mad ... | lobbed grenades through the windows of Hindus and Sikhs
I’d known all my life! ... | want to kill someone for each of the breasts they cut off the
Muslim women. (Sidhwa, 1989, p.156)

Yet, violenceisinherent in human nature. Itisnot solely circumstantially or situationally
ingtilled. Hints of Ice-candy-man’s innate taste for violence becomes apparent through
the thrill and glee with which he observes the ‘tamasha’ of Shalmi burning from his
roof top, long before he encounters the mutilated bodies and sack of women's breasts
in the Gurdaspur train. The direct, intimate contact and connection with the horrific
massacre of hiskin and community in thetrain, and his sense of individual and communal
victimhood triggers his rage, catalyzing his streak of violence to inhuman proportions.
His de-individuation and de-humanization comes full circle when he manipulates Lenny
to reveal her Hindu Ayah's location, and then betrays both Lenny and Shanta, whom
he had purported to love, by disclosing it to the mob of Muslim goondas, resulting in
Shanta’s abduction.

Sidhwaparallely portraysthe situationin therural areasthrough theimpact the decision
of partition and the partition itself have on the predominantly Muslim village Pir Pindo,
where Imam Din’s grandson lives, and the neighbouring village Dera Tek Singh inhabited
by Sikhs. Initially there is disbelief; partition and communal disharmony seem distant
and improbable to communities who have resided side-by-side for generations. During
Lenny’s first visit to Pir Pindo, when Imam Din gives news of escalating communal
violencein the citiesto acongregation of Sikh and Muslim elders, his cautionary message
isignored:

All that isinthecities... It won't affect our lives ... Muslim or Sikh, we are basically
Jats. We are brothers. How can we fight each other? ... To us villagers, what does it matter
if apeasant isaHindu or aMuslim or aSikh? ... The madnesswill not infect the villages.
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(Sidhwa, 1989, pp.56-57)

The situation in Pir Pindo and Dera Tek Singh, the oblivion of the villagers to the
tension brewing beyond their tightly knit rural community, parallel the atmosphere in
Mano Magjra, the setting of Khushwant Singh’s Train to Pakistan.

Lenny visits Pir Pindo with Imam Din for the second time during the Baisakhi fair.
Rumors of violence have eventually penetrated the bubble of harmony, and when they
travel to Dera Tek Singh to visit the fair, despite the festive occasion, the tension is
palpable, aggravated by the presence of non-resident Akalis. The Muslims are escorted
half way back to Pir Pindo by the Sikhs of Dera Tek Singh.

Yet they refuse to accept the reality. Unable to imagine abandoning their lands, their
ancestors, their roots, they cling to forced denial. When military trucks cometo Pir Pindo
to evacuate the villagers, the majority refuse to budge.

Do you expect us to walk away with our hand and feet? What use will they serve us
without our lands? Can you evacuate our land?’ ... “And what about our harvest ...
the crop we have just sown? And our cattle? Who will evacuate them? (Sidhwa, 1989,
pp.110-111)

Pir Pindo had no direct accessto the events unfolding in the larger world. The messages
by the Congress, Muslim League and Sikh leaders over the radio “warn(ing) the peasants
not to heed mischievous rumours’ and urging them to “remain where they are” (Sidwa,
1989, p.108) contradicted the word-of-mouth reports they were getting from visiting
relatives and friends.

No one realized the speed at which the destruction and the rampage advanced. They
didn’t know the extent to which it surrounded them ... The uncertainty they faced made
them discredit the danger. (Sidhwa, 1989, p.195)

The horrifying massacre of Pir Pindo, the “superhuman inhumanities” inflicted upon
thevillagers, isretold by Lenny in absentee omniscient narratorial voice, based on Ranna’'s
recounting of his nightmarish experience.

Deepa Mehta's cinematic adaptation of |ce-Candy-Man, titled /1947 Earth, does not
cover the entire span of the novel. As the film’s title suggests the focus is solely on the
Partition of British India and the horror and violence it instigated. The film begins with
Lenny wondering if India will be partitioned, and if the line of demarcation will go

through their house. The film is exclusively set in Lahore, leaving out Sidhwa’s depiction
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of the rural landscape and the impact of Partition on the village communities. The film
follows the text closely as far as the incidents in Lahore involving Ayah's coterie are
concerned, but excludes the Parsee characters except Lenny’s immediate family. Though
the film begins and ends with adult Lenny’s voice-over, the incidents are not shown from
the personal perspective of Lenny, but through the detached, omniscient view of the
director’s camera.
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Abstract : In 19th century one of the greatest philosopher and educator is Jyotiba
Phule. his educational thought and social views were very modern. he was always
active in the development of all levels of the society, forgetting the social differences
and committed to spread education irrespective of caste, classe, community and
gender. He used education as one of the tools for the development of the country and
nation. This work has been done to explore the current relevance of his philosophical
and educational thoughts. In doing this work we have not on the highlighted her
Educational views as well as his contribution to women’s education and also
focusing how his thoughts are helping to reform or develop various aspects of present
education system. This Research work is based on data collection by using self made
questionnaire form 60 teachers in schools and colleges in Murshidabad district of
West Bengal. As a result it is clear that his Educational thoughts have considerable
importance in current education system and the women empowerment. His thoughts
play a significant role to reform present education system in India.

Keywords: social equality, women empowerment, creative education, downtrodden

people , oppression .
1. Introduction :

“Without education wisdom was lost; without wisdom morals were lost; without
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morals development was lost; without development wealth was lost; without wealth
the Shudras were ruined; so much has happened through lack of educations.”

Mahatma Jyotiba Phule

This paper is an attempt to discuss the educational thoughts of Jyotiba Phule a
global philosopher in 19th century. He raised the problem of women’s oppression
and his thoughts on resolving women’s oppression through their own efforts and
autonomy makes him join the company of other 19th century western philosophers
and male feminist like J.S. Mill and F. Engels. In the small work I would like to focus
on the educational thoughts of Mahatma Jyotiba Phule and their relevance to present
educational system.

Phule suggested compulsory, universal and creative education. Educations of
women and the lower caste; he believed, deserved priority. He opened girl’s first
school India in August in 1848 and 2 more schools during the 1851 -52. Thus the
pioneering work done by Phule in the field of female and lower castes education was
unparalleled in the history of education in India. Phule was the first Indian social
reformers who repeatedly urged the alien government to pay attention to primary
education which was neglected.

Jyotiba believed in equality of men and women. He stressed on women’s education,
emancipation of women. He brought women in public life. He said equality and
oneness 1s necessary for the development of the country. In order to empower the
women, he opposed child marriage. He initiated widow- remarriage and started a
home for widows. Exploitation of women and underprivileged class and protection
of human rights all these issues and their rational humanist treatment was the agenda
of the philosophy of Phule.

2. REVIEWS OF RELATED LITERATURE :

R. Mukherjee, [2023]: — “Legacy of Mahatma Jyotiba Phule on Women’s
Empowerment”-Conducted a study on Mahatma Jyotiba Phule’s social revolution.
Mahatma Phule is hailed as the father of the social revolution in India but not
many know that he was the original architect of Indian’s gender revolution as well.
Mahatma Phule fought all his life fought women and educating them, his aim was
that all lives should be treated equally. He was the first Indian citizen to advocate
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the ideas that primary education should be compulsory and free. Mahatma Phule’s
feminist thought has evolved out of intuitive understanding, respect for the dignity of
all human beings and belief in their equality.

R. Sumedh B. [2023] :- “ Mahatma Jyotiba Phule And Satya Shodhak Samaj: A
Social Reform Movement In Maharashtra in the second half of 19th century” — He
want to focus on Mahatma Phule’s fight for women education. He fought all his life
for women, to educate them and to give them equal opportunities. Jyotirao saw that a
thousand teachers or masters could not mould a child more than an educated mother.
In this study he focused on his philosophical aspect, his thoughts about the women
and his contribution to construct a society with equality by empowering women.

Dr. B. Mathur, [2022]: — “The Ideology of Mahatma Jyotirao Phule and its
influence on society today “- The purpose of his study is to show how Mahatma
Jtytirao Phule’s ideas has influenced the modern society. Mahatma Jyotirao Phule
was a social reformer and educator in India. In many aspects, his contribution to
modern society is enormous and significant. He impacted nationalism, gender
equality, corporate social responsibility, community development, and secularism
ideology.

S. Shamarai and Dr. Sarvodaya S.S [2018]: “Socio Educational Philosophy of
Jyotiba Phule” — In this paper they want to focus on social and educational history
of India, Mahatma Jyotirao Phule and his wife Savitribai Phule stand out as an
exceptional couple. They were engaged in a passionate struggle to build a movement
for equality between men and women and foe social justice. Recognising that
knowledge is power and that the progress of women and lower class was impossible
without it, they dedicated their entire life for spreading education.

Dr. D. R. Sirswal, [2013]: “Mahatma Jyotiba Phule: A modern Indian Philosopher”
- The main focus of the study is The essential concept of women empowerment.
“The dominance of men over women is an age-old practice, but after the advent of
democracy and democratic institution, almost every nation recognized the freedom,
equality and human rights of women. Now, women are entitled to live with self
-respect and dignity by exercising various rights to women in the past and its ongoing
effects in the present shoul be properly addressed by way of empowering women in

all spheres of social life.”
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Dr. A. M.Goure, [2013]:— “ Jyotiba Phule : Global Philosopher and Maker
of Modern India”This paper is an attempt to discuss Jyotiba Phule as global
Philosopher in 19th century. He initiated social change in 19th century India
especially inMaharashtra through his Philosophy. He raised the problem of women’s
oppression and his thoughts on resolving women’s oppression through their own
efforts, an autonomy makes him join the company of other 19th century Western

Philosophers and male feminists like J.S Mill and F. Engels.
3. OBJECTIVES OF THE STUDY:

71 To analyse the educational thoughts of Phule with special emphasis on
women’s education.

71 To identify the areas where Jyotiba Phule’s view points on education may be
found relevant for Modern Indian Settings.

1 To make suggestions for the improvement of the contemporary Indian
Educational system.

4. RESEARCH QUESTIONS :

"1 What are the educational systems and women education proposed by Jyotiba
Phule?

"1 What is the impact of Mahatma Jyotiba Phule’s educational thoughts in the
present Indian education system?

"1 How would we improve the contemporary Indian Educational system through
phule’s opinion?

5. Methodology :

5.1 Sample : The samples of the present study are the different higher secondary
schools and colleges from Murshidabad District. Researcher has collected total 60
samples from the different schools and the colleges. Here is the list of the school
and colleges and the number of male and female teachers and professors of that
concerned schools and colleges of Murshidabad District.
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Table: 1: list of selected schools and colleges from Murshidabad for the study:

NAME OF THE | LOCATION NUMBER OF
SCHooLS TOTAL NUM MIALE TEACH- NUMBER OF FE
AND COLLEGES BER OF TEACH ERS AND MALE  TEACHERS
PROFESSORS
ERS AND PRO- AND
FESSORS
PROFESSORS

CHHABGHATI | AURANGABAD, 15 08 07
K.D VIDYALAYA

MURSHIDABAD (

RURAL)

AURANGABAD, 15 10 05
AURANGABAD | MURSHIDABAD |
B.ED COLLEGE | RURAL)
ENGLISH ORI- | HAPANIA, 15 06 09
ENTAL ACADE-
MY MURSHIDABAD

(URBAN)
NUR MOHAM- | DHULIAN, MUR- 15 08 07
MAD SMRITI | SHIDABAD
MAHAVIDLAYA

(URBAN)

5.2 Area of study : the study was conducted with different schools and colleges
mainly murshidabad district in West Bengal.

5.3 Tools : For the present qualitative and descriptive research study, a self made
questionnaire is used as a tool by the researcher. The questionnaire is verified by the
guide. The questionnaire consists of 8 closed ended questions with multiple answers
options.

5.4 Procedure: The researcher has visited some secondary government and private
schools and some colleges of Murshidabad district and interacted with the teachers
and professors of that concerned institutions. She requested them about filling up
the questionnaire. The time allotted 20 minutes. She also explained each item of the
tools to the teachers and professors. Finally the researcher collected the sheets. After
collecting the raw data, analyses of data have been done by using descriptive statistics
with the interpretation and analysis method. After this a conclusion will be drawn on
the analyzed data and the whole topic.
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6. Results and Discussion :

Q:1 What are the educational systems and women education proposed by Jyotiba
Phule?
social justice and equality. In fact he saw education as the harbinger of a social

revolution. The essence of the philosophy of Mahatma Phule was that ‘education
is a human right.” He was indeed the protagonist of the ides of universalisation of
educational opportunities. Jyotiba phule was the first Indian educationist whose
pragmatic views on education were honoured by the british rulers of India on
that time. His thoughts and ideas were revolutionary. His single most concern was
universalisation of primary education. He concentrated on such aspects as the need for
primary education, the essential qualities to be possessed by primary school teachers
and the curriculum of primary education. He gave importance to the upliftment of
lower castes and women through education and took necessary steps for achieving
this.

To answer this question among out of 60 samples 40% male and 30% female
teachers and professors are think that the statement is 100% true with this present
condition., because without education we cannot overcome from all this social
stigma, education is the only thing which can help the people to change their point of
view. By educating people we can change our society, that is the only way, and that
was described by Mahatma Phule. 15% male and 15% female teachers and professors
give the average response to the statement is still relevant to the present educational
system, because they thought that Indian people are educated enough to think that
what is good for our society and what is bad for our society. But they all agree that
statement. None of the among are disagreed with this statement.

As all the male and female teachers and the professors are aware about the value
of education, they are trying to uproot the illiteracy from the grass root level. They
all are agreed with the statement made by Mahatma Jyotiba Phule. Education is the
only weapon by which we can fight to all the social problems. By educating people
we can solve all these problems, mong of these 70% of positive response given people
who are agreed with the statement given by Jyotiba Phule, 50% male and 20% female
teachers and professors are from the urban area and from the 30% average response,
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20% male and 10% female teachers and professors are from rural areas are agree with
this.

The main contribution of Jyotirao Phule was to launch the first school for girls
from the lower strata of society. He also pioneered the anti-caste movement and
promoted education for women.Jyotiba Phule made a significant contribution to
women’s empowerment and lower caste girls’ education. He put a lot of effort into
emancipating women and ending caste and untouchability. He saw the future and for
that he want to educate the girl child, because women are the pillar of a society. They
can make the society beautiful in all aspects.

The main barriers to the girls child educations are -poverty, child marriage and
gender-based violence that is normally seen throughout the country and the different
communities, especially in lower caste communities. Poor families often favour to
invest in boys education rather than the girl child education. In some places, schools
do not meet the safety, hygiene or sanitation needs by the girl students also. To answer
this question among out of 60 samples 40% of male and 35% female teachers and
professors are think that the statement is still relevant to the present scenario. But
15% of male and 10% of female teachers thought that it is not appropriate in the
present scenario, because they think that the present conditions are totally changed.
Government has launched so many schemes for the lower caste, and maximum girl
child are now under the mandatory Sarbasiksha abhijan to complete the primary
education and upper primary education. But though all the above facts are true, girl
child must be educated up to higher secondary level and so on. That leads our country

at the first row and made our country a 1st world country.

Q:2 What is the impact of Mahatma Jyotiba Phule’s educational thoughts in the

present Indian education system?
Phule’s bold efforts to educate women, Shudras and the untouchables had a deep

effect on the values, beliefs and ideologies relating to the movement for social justice
through education. His efforts unleashed the forces of awakening among the common
masses. Education made women more knowledgeable. They became conscious of the
differences between the right and the wrong and could analyse these differences with
a scientific approach. They began to question the age-old customs which degraded

them. Similarly, Shudras started claiming equality with upper castes in all areas of
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life. In short, Jyotiba Phule launched a movement for liberating women and Shudras
from the control of vested interests and laid the foundation for a Backward Class
Movement in India.

In order to know the impact of Mahatma Jyotiba Phule’s educational thoughts in
present Indian education system , researcher collected data from four different schools
and colleges from Murshidabad district, in West Bengal and she collected total 60
sample papers. In this case researcher is trying to analyse the collected information
based on the categorical variables.

In today’s educational scenario Phule’s thoughts on education are very relevant.
As we know, today education has been mostly reduced to information transmission.
There is always a fear of examination because of bookish education. But for
Phule knowledge was not just information. It involves questioning, understanding
critiquing and interpreting knowledge. As early as in the 19th century Phule had
given alternative education models. For him, ‘Education is the power to think
clearly, the power to act well in the world’s work, and the power to appreciate life’.
For Phule knowledge matters because it can question, change and transform the
individual and society. Education can empower and make society more democratic.
It can help in reconstructing, rethinking and in interpreting tradition. This thought
of Phule is extremely relevant in the paradoxical context of caste in contemporary
India- where despite constitutional provisions, caste discrimination is widespread. To
answer this question among out of 60 samples 40% of male and 40% female teachers
and professors are think that the impact is still effected in present Indian scenario,
because all the impacts are as useful as before. But 10% of male and 10% of female
teachers thought that it is not fully appropriate in the present conditions, because
somewhere in India the caste discrimination, gender biasness, etc are not abolished
totally, It is still persists in some communities, to overcome this and make our nation
to be a Proud country we have to work hard and look after all these matter seriously,
and for this education is the only weapon to us to fulfil the dream of Jyotiba Phule.
No one among the male and female teachers and professors has given the negative

reviews.
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Table : 2 : Gender wise response on the Impact of Jyotiba Phule’s Educational

Thoughts:

TYPES OF GENDER POSITIVE RESPONSE | AVERAGE RESPONSE | NEGATIVE RESPONSE
MALE  TEACHERS | 40% 10% NiLL

AND PROFESSORS

FEMALE TEACHERS | 40% 10% NiLL

AND PROFESSORS

Phule also sought an education system that would educate the masses to think
critically and to exercise their own independent reasoning rather than mechanically
accepting assertions by persons in positions of authority. To Phule, the chief evil
in Brahmanical domination over the masses was the promotion of unquestioning
faith in religious texts and authorities that were imposed as divinely imposed. He
strongly critiqued unthinking belief, superstitions and rituals, and sought to lay these
open to empirical and logical rational inquiry. Phule argued that the first step to the
liberation of the lower castes was to bring them out of the ideologies of Brahminism.
To understand the system of oppression in order to be able to dismantle it, Phul’s
views on education were closely in consonance with the thoughts expounded. The
goal in promoting education for the masses was not simply to temporarily raise the
temporary standard of living for a few individuals, but to reshape the entire future
of the nation. Jyotiba Phule included all children which included boys and girls and
her special concern was for those ostracised by oppressive caste practices. He was the
man who challenged gender stereotypes, caste hierarchies and stands as a stellar role
model to all those who want to usher in a new social order. . To answer that what
is a role of a ideal teachers as per Mahatma Jyotiba Phule’s educational thoughts
in present Indian educational system ,among out of 60 samples 30% of male and
20% of female teachers and professors are agreed with role of an ideal teacher as
per Mahatma Jyotiba Phule’s thought in present Indian scenario, are from the urban
area, and 25% of male and 15% of female teachers and professors are from rural area
, who thinks that the impact is still effected in present Indian scenario, because all
the impacts are as useful as before. But 3% of male and 2% of female from rural area
and 3% male and 2% female from urban area thought that all the impacts are persist
in the present educational system but there are some places where all the impacts are
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not work properly. So we have to look after this matter to solve the problems from the
root level. No one among the male and female teachers and professors has given the
negative reviews

Table : 3 : Location wise response on the Impact of Jyotiba Phule’s Educational
Thoughts:

POSITIVE RE- NEGATIVE RESPONSE
SPONSE
TYPES OF LOCATION AVERAGE RESPONSE
MALE TEACHERS AND |30% NiIL
PROFESSORS FROM UR- 3%
BAN AREA ?
FEMALE TEACHERS AND | 20% 2% NIL
PROFESSORS FROM UR-
BAN AREA
MALE TEACHERS AND | 25% 3% NiL
PROFESSORS FROM RU-
RAL AREA
FEMALE TEACHERS AND | 15% NIL
PROFESSORS FROM RU- 2%
RAL AREA °

Q:3 _how would we improve the contemporary Indian Educational system

according to his opinions ?

It’s absolutely true that the future and overall development of any country depends
upon the fact that how educated its citizens are. Though, gaining a professional
degree is not possible for everyone due to various reasons, but what actually matters
1s the basic education. That is, one should know how to read and how to write. India
has shown significant improvement in education since 1947 until today. However, we
believe that there is always some room for improvement in every field. .Education
is the top priority of nations across the India. Initiatives to help children attend
school and improve the quality of education can change the scenario of growth and
prosperity. Improving the quality of education in the school will create an enabling
environment that will embed the concept of lifelong learning. The students will remain
enrolled in the school and learn and become enablers and productive whereby they
can participate in nation-building. These are some criteria how would we improve

the Indian education system, we can introduce skill based learning - Schools should



Insight Sovarani Memorial College Journal (2024) XVI 121

be allowed to provide skill based training. It can be done best by recognizing the areas
of interest on any student. We can focus on the rural education - We should have
schemes and schools that provide good education to children living in villages. Also,
it should be assured that good and experienced teachers are there to impart education
to children. We can improvise the free basic computer skill - The reason that we
suggest this point is very straightforward. It is the era of Information Technology
and hence, education is nearly incomplete without having basic computer training
in it. Teachers Training is the most important part to improve the education system.
Teachers should be trained in such a way that they know their rights as well as duties.
We can start the smart classes and the E- library- Though many of the Indian schools
and institutes are already following this concept, but we should take a step where
all educational institutes can be connected with the concept of smart classes. With
the help of different audio-video devices, multimedia concepts and other necessary
IT elements, we can make our students learn and understand in a much better and
modern way. Health education is the other way to improve the educational system,
We should try to include Yoga or various other workouts in our education system so
that children get to learn the value of good health and maintain the same. We can try
for some subsidies and grants for professional courses, in the way aspiring students will
not have to leave their studies in between due to their personal financial limitations.
And least but not the least we have to educate the parents because educating parents
1s equally important so that they do not force their children for Career which do not
actually interest them. Also, necessary steps should be taken to augment and improve
the communication between teachers and parents.

In this era of globalization and technological revolution, education is considered
as a first step for every human activity. It plays a vital role in the development of
human capital and 1s linked with an individual’s well-being and opportunities for
better living. Indian education system has changed now, the new curriculam is added
in the system but Considerable improvements have been noticed in the urban areas
but in the rural areas the situation is little bit poor. A widening gap is very much
discernable between the achievement levels of the urban and rural students. This
needs to be studied and addressed so as to identify and rectify the various factors
that have been behind the gulf. This would help the stake holders to frame policies
and take appropriate measures to improve the educational system of India. Here is a
graph to show the thoughts, and the mentality of the male and female teachers and
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professors from rural and the urban area to improve the quality of contemporary
Indian Educational system.

7. Conclusion:

Today education has been reduced to transmitting information. There is a fear
of examination because of bookish education. Little bit we have to be practical
in system, we have to brought life oriented education. In this context, Mahatma
Jyotiba Phule’s education system is still very relevant. For him knowledge was not
just information. It involves questioning, understanding, critiquing the knowledge.
Interpretation, critique and values all three are the central idea to Phule who way
back in the 19th century gave an alternative option to the information approaches
to knowledge. For him,” Education is the power to think clearly, the power to act
well in the world’s work, and the power to appreciate life.” For phule knowledge
matters because it can question, change and transform the individual’s life and the
society. Thus education can empower and make society more democratic. It can help
in reconstructing, rethinking, interpreting tradition. This aspect of phule is extremely
relevant in the paradoxical context of caste in contemporary India , where despite
constitutional provision, caste discrimination is widespread. In the end it is also
added that the philosophy of Mahatma Jyotiba Phule was based on justice , equality
, liberty, and the fraternity. All the suggestion given by him as right to education to all,
specially for women, minorities, downtrodden etc. Government should take different
action in the schools and the colleges specially in the rural area about these matter.

We are now in 21st century, though all the educational thoughts of Mahatma
Jyotiba Phule is still relevant to the present educational system. Education should
plead democratic way of life and the nation should become “one nation” through
education. The policy of state education should free and compulsory up to the age of
12. It should be co-related to the life and children should be pragmatic and be able to
learn from their everyday life experience. Education in rural area should be suitable to
rural conditions and well planned. Education should discover the talents among the
learners and help them to progress, according to their ability. Education of the lower
caste and the shudras could over throw their slavery of the upper caste. Education
should make the upper class to realize the basic fact that all men are equal and free
and boldly plead and practice the humanitarian principles. Education along could
destroy the beastly tendencies in human being. Right type of education is needed to
those who exploited the masses.
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Only through the education the scientific progress of nation and green revolution
would become truth. Primary education should be compulsory for each and every
child of India, The medium of instruction for education should be in mother tongue,
the curriculam in Rural and Urban area should be different. Technology, moral
science, arts and the monetary value should be taught in the school. Subjects relating
to agriculture, hygiene, cottage industry, and small scale industries and various arts
and crafts should be taught in schools. Secondary school education should be more
practical and well equipped to child to face the future life. Due to phule’s women
educational movement, a long change can be noticed. As a result the rate of female
education in the present society has increasing rapidly. Therefore, judging from all
aspects, it can be said that not only the society and education system of that time,
but also in the present educational system in this 21st century, his contribution is
relevant. Therefore various aspects related to his educational thoughts need to be
include in the curriculam. He still revered and remembered today for his educational
contribution to the modern Indian educational system.
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THE ROLE OF WOMEN IN INDIAN ARMED FORCES SINCE
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Abstract

Women have played a substantial role in warfare since ancient times in India. Since
India gained independence in 1947, women have played an increasingly significant role
initsarmed forces. Their contributions have evolved from support roles to active combat
and |leadership positions. This paper examinesthe historical progression of women’sroles
in the Indian armed forces, their gradua increase in the armed forces of the military,
highlighting the challenges and advancements in gender integration within the military.
The paper starts with a structural breakdown of Indian military and paramilitary forces,
and shows how the situation regarding induction of women changed as time progressed.
It proceeds to focus over some of the key events that played a big role in the change
and finally concludes that although there has been a gradual, albeit fluctuating trend of
increase of women in the armed forces, they still face substantial challenges in many
aspects. Steps should be taken to address these issues.

Keywords. Women, Military, Paramilitary, Empowerment

I ntroduction

Indian armed forces have changed and evolved substantially since Independence. One
of the key evolutions has been the participation of Women in the armed forces. Although
ancient India has a history of producing capable female warriors, after independence
Women's contribution in the Indian military was initialy limited to medical and support
roles. Subsequently women'’s participation has expanded to include combat roles and
leadership positions. However, challenges still exist . This research paper explores this
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evolution, analyzing the structural breakdown of Indian Armed Forces, historical context,
key milestones, and the impact of women in the armed forces during both wartime and
peacetime while discussing the challenges women face in Indian armed forces. This
paper excludes the state police forces, as well as non-combative forces such as Border
Roads Organization(BRO), and National Disaster Response Force (NDRF) as these
organizations are not created keeping military combat in mind.

There has been severe debate on whether women should be alowed to join the
armed forces, and to which extent they should be able to join. There are issues regarding
effectiveness of the organization, empowerment of women, role of military in the
society among many. The condition of women was appalling during the era of India's
independence. Indiawas and is still considered as a misogynistic patriarchal society by
many, where women are looked down as weak and vulnerable by society, especialy by
men. But in the present context, women are engaged in earnings or jobs both in rural
and urban areas across sectors such as the military, education, etc. (Krishna2017). Aside
from the standard benefits of inclusivity, there are certain areas where participation of
women in the military has a proven positive impact. For example, In the United Nations,
it has been observed that “women peacekeepers broaden the range of skills and capacities
among all categories of personnel, enhance the operational effectiveness of all tasks, and
improve the mission’s image, accessibility, and credibility visa-vis the local population”
(UN 2015). In 2007, the United Nations’ first all-women peacekeeping force of 105 Indian
policewomen were deployed to Liberia.

However, there are concerns about adverse effects on the efficiency of the military due
to women joining, especially in combat roles. Various authors have pointed out universal
issues related to Women joining combat arms ( Kamark 2016). According to Kamark,
Research on cohesion and performance in mixed-gender military groups is inconsistent,
with some studies finding higher levels of conflict and tension, and some studies showing
no effects from gender diversity. Nevertheless, other studies have shown that women
in predominantly male settings are “treated with hostility and less socially integrated
by their male co-workers.”l3. Others have pointed out India specific probable issues
(Bhattacharyya 2012). Some of the common issues associated with women in military
are the lack of infrastructure, issues of sexual harassment, patriarchal mindset of soldiers
among others.
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Structural Breakdown of Indian Armed Forces

When it comes to the classification “Indian armed forces” the branches that are mainly
referred to are the ones under Indian Ministry of Defence (MoD). The brancheswhich has
the MoD asit’s governing body are-

e IndianArmy (IA)

e Indian Navy (IN)

e Indian Air Force (IAF)

e Indian Coast Guard (ICG)

However, MoD is not the only governing body which overlooks the Armed services.
Indian Ministry of Home Affairs (MoHA) has been the Governing body of the following
organizations, unofficially referred to as the Paramilitary forces of India. By 2024, 8 such
organizations exist-

e Border Security Force (BSF)

e Central Industrial Security Force (CISF)

e National Security Guard (NSG)

e Central Reserve Police Force (CRPF)

e Indo-Tibetan Border Police (ITBP)

e Railway Protection Force (RPF)

e Sashastra SeemaBal (SSB)

e Assam Rifles (AR)

The Cabinet Secretariat of India also overlooks the following armed organizations-

e Specia Frontier Force (SFF)

e  Specia Protection Group (SPG)

Altogether, these are the organizations which, along with the various state police
forces, make up the Indian armed forces.

Historic Context up to Indian Independence

From the pre-British and British era, the Indian subcontinent has produced some
capable female warriors who were combat leaders. Notable examples include Rani
Lakshmibai, Rani Durgavati among others. However, the British Indian Military, which
is the precursor of the modern Indian military, did not have any provision for women up
until 1888. In 1888, the British Indian Army (BIA) established a military branch known
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asthe Indian Military Nursing Service (IMNS), which recruited female nurses. Thiswas
the first time that the BIA recruited female service members into its ranks. @ . The role
of women kept gradually increasing as time passed. Women like Noor Inayat Khan were
serving in British intelligence apparatus, the Special Operations Executive (SOE) during
World War 2. Most importantly, in 1942, Women’'s Auxiliary Corps of India or WAC(l)
was created to help the BIA. These women would serve in clerical or administrative
roles. A total of 11500 women, mainly from the Anglo-Indian community would serve.
The WAC(I) had an autonomous Air Wing, which served as the Indian counterpart of
the WAAF: the women operated switchboards and similar duties at airfields and air
headquarters (AHQ). In the earlier part of the war there was likewise a Naval Wing.
This department was formally hived-off, in 1944, to become: the Women's Royal Indian
Naval Service (WRINS), with its own uniform.” However, aside from BIA, we need
to look at Indian National Army (INA) to understand the situation of female soldiersin
India pre-independence. INA is not a direct predecessor of the modern Indian military
but it still played a big rolein shaping up modern practices. INA had the Jhansi regiment,
led by Captain Lakshmi Sehgal. By 1944, Jhansi Regiment had 500 female troops with
combat training.l However, they did not see combat by choice, although they did suffer
casualties during retreat after Fall of Rangoon.

Situation during and after I ndependence (1947-92)

With the independence of Indiataking place, Indian military found itself in a peculiar
situation. On one side, the creation of Pakistan resulted in BIA breaking into thethe Indian
military and the Pakistan military. This resulted in the loss of manpower on all branches
of the military, and the resources it had stretched thin . The newly independent country
didn’t have stability in many of itsregions, and it got Invaded by Pakistan in 1947. Dueto
this, Indian military had to do military operations frequently, and they needed personnel.
However, Army Act, 1950 prohibited any of the armed forces of India from recruiting
women in regular services. The Government of Indiaissued Army Instruction 274/50 to
set the terms and conditions of the grant of regular commission in the Military Nursing
Service (MNS) forming part of the regular army, and the members of the erstwhile IMNS
got absorbed as officers in MNS. This included the regular military branches as well as
the reserve forces and the Territorial army except “such corps, departments or branches
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which the central government may specify by way of notifications.”. Women were allowed
to participate only in auxiliary forced® . However, the situation started changing by 1958
when the Medical corps started appointing female doctors in their ranks as a regular
commision.’! Other services were quick to induct females in their ranks albeit with
restrictions. The Navy opened up in 1961. By October 1976, Dr. Barbara Ghosh became
the first woman officer in the Indian Navy to attain the rank of commander!” while the
Air Force waited until 1971 when Vijayalakshmi Ramanan, was commissioned into
the Army Medical Corps and was seconded to the Air Force.® Among the paramilitary
organizations, some were more progressive than others. Arguably, first paramilitary force
to open up positions for women was SFF, which inducted 500 female recruits in 1972.
They were followed by RPF in 1984, and CRPF in 1986. The first paramilitary force to
have a dedicated role for females was CI SF which started inducting women as constables
in 1987, and Officers (SI) in 1990.

Situation after 1992

1992 was in many ways a watershed moment for female participation in the Indian
military. On 30 January 1992 The Union Government issued a notification named SRO-
1111% making women eligible for appointment as officers in the specific branches/cadres
of theArmy. Theseincluded Army Postal Service; Judge Advocate General’s Department;
Army Education Corps; Army Ordnance Corps (Central Ammunition Depots and Material
Management); and Army Service Corps (Food Scientists and Catering Officers). Another
notification named SRO-1"% dated 31 December 1992, expanded the eligibility of Women
for enrollment in the following corps/departments of the regular Army- Corpsof Signals,
Intelligence Corps, Corps of Engineers,Corps of Electrical and Mechanical Engineering,
Regiment of Artillery. All in al aside from frontline combat units , women were now
eligibleto join all the other departments.

This resulted in a massive increase in the number of female personnel in Indian
military and paramilitary organizations. For example, IAF authorized female personnel
as officers in 1993.18 |CG started training women since 1997 as a permanent appointee
as Assistant Commandant in General Duty (Gol 2019). As time has passed, among the
paramilitary forces,ingtitutions such as BSF(2009)*2, SPG(2013)1*3,SSB(2014)*4, AR
(2016)™, ITBP(2021)9 have started admitting females in them. NSG, however, as of
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2024 till doesn’'t have any female representation.

Situation during moder n times (2010-2024)

Consequently, the Supreme Court of Indiain the year 2010 made a verdict that each
woman may be assigned to act in combat actions and also get command posts along
with their male counterparts and permanent commissioned posts shall be available from
the government(Lama and Paul 2020). As time has passed, the increasing recruitment
of women in the armed forces as something imposed on them or that they voluntarily
seek for, the roles assigned to women in the armed forces are becoming increasingly
diversified. The Supreme Court of India made a judgment in response to the complaints
filed by women officers against the short service commission (SSC). SC Supported
the notion that women and men officers should be treated equally. A recent order was
made by the Supreme Court on extending permanent service to female officers, which
applied to their male counterparts only, that is, amove toward gender equality and women
emancipation. The recent SC ruling and HC judgment to allow a permanent commission
to women has made all the three services to consider the future role of women in the
Indian Armed Forces.

Across the country, the strength of women in the three services was 3653, whereas the
strength of men was 62,507 in the year 2018 as per the data presented in the Parliament
(Bhatia and Devulapalli 2020). Recruitment in the armed forces is highly skewed and
men still monopolize the key positions, but over the years the number of women in the
armed forces has increased albeit in a fluctuating manner. In 2008, Women Officers in
AEC and JAG were granted permanent commission. Since then,the time limit for them
to serve in the army has been extended to 14 years. With the implementation of the
permanent commission of women, they now receive the same benefits that are being
received by the male officers*” . The following table shows the total strength of women
in the three services under the Ministry of Defence. The Number of women in the Armed
Forcesin the coming yearsislikely to increase with the implementation of the permanent
commission (Table 1).



Insight Sovarani Memorial College Journal (2024) XVI 131

Year 2015|2019 | 2020 | 2021 | 2023
Army | 5660 | 6868 | 6892 | 6796 | 7093
Navy 819 | 1077 | 1878 | 1602 | 1636
Airforce | 1871|2302 | 685 |696 | 748
Source: Government of |ndial® (19120

Table 1: Total strength of Women in Indian army, navy, airforce (2015-2023)
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The Induction of Women in the armed forces have gradually increased albeit with
fluctuations. The army has seen the largest gradual strength increase in absolute terms.
The Navy and Airforce meanwhile, has seen fluctuating trends. As the Indian Coast Guard
is also a part of the Ministry of Defence, it can also be caled a military service. The
Coast Guard has seen the most steady positive increase. The data in Table 2 shows the
increasing yet fluctuating induction of women in all the four wings of the armed forces
under the Ministry of Defence.
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Year 2014 2015 2016 | 2017 | 2018 |2019 2020
Army 104 72 69 949 819 364 102
Navy 57 35 43 57 38 54 18
Airforce 155 223 108 59 59 51 00
CG 103 108 123 130 133 266 NA

Source: Government of India (222

Table 2:Number of Women recruited in Indian armed forces
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Regarding the situation of the paramilitaries, the Ministry of Home Affairs on
5.1.2016, declared through a govt notice that all CAPF institutions would need to have
33% reservation for women.?® This has resulted in someincrease of the female personnel
in these forces. However, they have not managed to fulfill their target quota till 2021.
Table 3 shows the number of women recruited into the six paramilitary organizations

from the period 2016 up to 2021 .

2020
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Year | 2016 | 2018 | 2019 | 2021
CRPF | 6385 | 7607 | 7824 | 8248
BSF | 4179 | 5138 | 5129 | 5319
CISF | 6546 | 8303 | 8588 | 8557
ITBP | 1662 | 1956 | 2000 | 2106
SSB | 1204 | 2040 | 1817 | 2052
AR 592 | 755 | 790 |885

Source: Government of India (2425261

Mumber of Women recruited in Indian armed forces
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Table 3: Total strength of Women in Indian paramilitaries (2016-2021)
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Challenges faced by Women in Indian armed forces

Women in Indian Armed forces have faced various chalenges over the years,
even after being able to enter the forces. Among some of the notable issues is lack of
Infrastructure. The adequate infrastructure needed for women are not present in many
places. For example, in 2024 Indian Coast guard admitted that their ships are not designed
for Women.?)

The issue of Sexual harassment is also prevalent. There has been many cases of
harassment, abuse towards the female personnel in the military across the years.?®To
prohibit any kind of harassment against women in the workplace, Visakha Guidelinesand
the Sexual Harassment of Women at Workplace (Preventive, Prohibition, and Redressal)
Act, 2013 have been implemented in al the military and paramilitary forces. (Gol 2019)

Furthermore, there are critics who view participation of women as detrimental to the
effectiveness of combat arms. It is argued that unit cohesion of any military combat team
can be affected negatively by inclusion of Women (Simons, 2001). In India, The centra
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government submitted an affidavit in 2019, laying out its justification for the alleged
unsuitability of women officers to discharge this role: “Psychological limitations”, lower
physical standards, domestic obligations and absence due to pregnancy. The government
argued that the “composition of rank and file being male predominantly drawn from the
rural background with prevailing societal norms, troops are not yet mentally schooled to
accept women officers in command of units”.[?]

However, counterpoints can be given to these claims. Women officers are already
commanding platoons and companies successfully in other non-combat units, with male
soldiers accepting orders from them as part of the military. A professional force should
not discriminate on the basis of gender, it mitigates the issue using training, norms and
culture. Regarding the issue of Sexual harassment, it is the duty of the institution to
provide safety to the women working there. The Prevalence of Strict and timely justice
can tremendously help the women facing these issues.

Conclusion

Upliftment of women has been one of the pertinent aims of aimost every nation in
the current era. Women have reached great heights in almost all fields which were once
male centric. The Indian armed forces has been no exception. Various decisions have
been taken consequently by either the Supreme court or the Government of India over
the years which has increased the participation of women in the armed forces, abeit at a
fluctuating rate. Some forces have been more inclusive than others on this behalf. Among
the military, the Indian army has recruited the most number of women over the years.
Among the paramilitary forces, the CISF has been the frontrunner at inducting women in
their forces through the years.

However, there is still a long way to go in achieving equality in the armed forces.
There is a need for more policies and proper frameworks for the induction of women
in combat roles. If we go by absolute numbers only, even then recruitment of women
in the forces is below a desirable level. The military and paramilitary forces have often
failed to achieve goals to include women in them in sufficient numbers. There are issues
regarding the women currently employed in the forces also. They face various challenges
like gender discrimination or lack of infrastructure. To counter these issues, steps need
to be taken. Better facilities for women should be provided. Perpetrators of Sexual abuse



136 Insight Sovarani Memorial College Journal (2024) XVI

should be identified and acted against promptly, and career advancement of the women in
armed forces need to be fair and properly done. The forces should take steps to achieve
the equality enshrined in the Constitution of India.
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IMPORTANCE OF ONLINE EDUCATION IN 21th CENTURY
Md Rafiqul Islam
State Aided College Teacher, Mrinalini Datta M ahavidyapith, Department of Education

Abstract:

Online education, also known as distance learning or e-learning, has revolutionized the
way people learn. This educational approach utilizes technology, primarily the internet,
to deliver educational content and facilitate learning experiences. It offers a flexible
and accessible aternative to traditional classroom settings, allowing learners to access
educational resources from anywhere at any time.

While online education has gained significant popularity due to its convenience
and accessibility, it also presents unique challenges and considerations. Factors such
as technological infrastructure, student engagement, and quality assurance play crucial
roles in the success of online learning programs. As technology continues to advance,
online education is poised to become an even more integral part of the global educational
landscape.

The abstract of online education in the 21st century highlights the transformative
impact of digital technologies on learning. As traditional boundaries of time and space
blur, online education offers flexibility and accessibility. It leverages diverse multimedia
resources, fosters interactive collaboration, and adapts to individualized learning styles.
Challenges include digital divides and the need for pedagogical innovation. The abstract
underscores the dynamic evolution of education in the digital age, shaping a globalized,
technol ogy-driven learning landscape.

I ntroduction:

The 21st century haswitnessed atransformative shift in education with the widespread
introduction of online learning. Enabled by advancing technology, online education
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provides flexible access to diverse courses, fostering global connectivity and personalized
learning experiences. This paradigm shift has redefined traditional classroom boundaries,
making education more accessible, interactive, and adaptable to individual needs.

Key Words: Virtual classrooms, e-learning, webinars, asynchronous learning, MOOCs
(Massive Open Online Courses), online collaboration, interactive content.

Features of Online Education:

Flexibility: Online education offers flexibility in terms of when and where learning
occurs, allowing students to create a schedule that fits their needs.

Accessibility: Students can access course materials and lectures from anywhere with
an internet connection, making education more accessible to a global audience.

Diver se L ear ning Resour ces: Online platforms often provide avariety of multimedia
resources, such as videos, interactive simulations, and digital textbooks, enhancing the
learning experience.

Self-Paced Learning: Many online courses allow students to progress at their own
pace, accommodating different learning styles and preferences.

Cost-Effective: Online education can be more affordable than traditional on-campus
options, asit eliminates commuting and may have lower tuition fees.

Global Collaboration: Students can collaborate with peers from around the world,
fostering a diverse and enriching educational experience.

Personalized L earning: Some online platforms use adaptive learning technologies,
tailoring content to individual student needs and providing targeted feedback.

Career Advancement: Online courses often alow individuals to acquire new skills
and credentials without interrupting their careers, enabling professional development.

Interactive Communication: Online education platforms facilitate communication
through discussion forums, chat, and video conferencing, promoting interaction between
students and instructors.

Up-to-Date Content: Digita platforms can be updated easily, ensuring that course
content remains current and relevant in rapidly changing fields.

Reduced Environmental Impact: Online education can contribute to sustainability
by minimizing the need for commuting and printed materials.
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Diverse Course Offerings. Online education provides access to a wide range of
courses, including niche subjects that might not be available locally.

Keep in mind that the effectiveness of online education can vary based on individual
preferences, the nature of the subject matter, and the level of engagement from both
students and instructors.

Various Forms of Online Education : Online education comes in various forms,
including:

SynchronousL ear ning: Real-timeinteraction with instructors and classmatesthrough
video conferences or live chats.

Asynchronous L ear ning: Self-paced learning with pre-recorded lectures, discussion
forums, and assignments that can be accessed at any time.

MOOCs (Massive Open Online Courses):Courses designed for large-scale
participation, often offered by universities and organizations, accessible to anyone with
an internet connection.

Hybrid or Blended L ear ning: Combining onlineinstruction with traditional in-person
classes.

Virtual Classrooms: Platforms that ssimulate a traditional classroom environment
with features like video conferencing, chat, and collaborative tools.

E-learning Platforms. Dedicated platforms providing a wide range of courses and
resources, often with interactive elements.

Corporate Training:Online programs designed for employee skill development and
training within organizations.

Microlearning: Bite-sized, focused learning modules that address specific topics or
skills.

Gamified Learning: Incorporating game elements to engage and motivate learners.

Language L ear ning Apps: Apps designed for learning languages, offering interactive
lessons and exercises. Each type has its advantages and is suited to different learning
preferences and goals.

Benefits of online Teaching and Learning : Onlineteaching and |earning offer several
benefits, including flexibility in scheduling, accessibility from anywhere, diverse learning
resources, personalized learning experiences, and the ability to accommodate different
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learning styles. Additionally, online education often promotes self-discipline and fosters
technological skills, preparing learners for the digital age.

Effect of Online Teaching and Learning in Higher Education: Effective online
teaching and learning in higher education involves creating engaging, interactive, and
accessible digital environments. This includes clear communication, well-organized
content, and opportunities for student collaboration. Utilizing various multimedia
formats, providing timely feedback, and fostering a sense of community through virtual
discussions can enhance the overall learning experience. Additionally, incorporating
assessment strategies that align with online delivery methods and leveraging technology
to facilitate active participation are key aspects of successful online education.

Online Courses VS Face to- Face Courses. Online courses are typically conducted
over the internet, allowing students to learn remotely. Face-to-face on the other hand,
involve in-person interaction in a physical classroom. Online courses offer flexibility, while
face-to-face courses provide immediate feedback, direct interaction with instructors and
classmates. Online courses often rely on digital materials, while face-to-face courses may
use physical textbooks. Each format has the choice depending on individual preferences,
learning styles, and logistical considerations.

About Online Student’s Retention: Student retention in online education can be
influenced by factors like engagement, course design, and support services. Establishing
clear communication channels, interactive content, and addressing technological
challenges can contribute to better retention rates. Regular feedback and a sense of
community can also enhance the online learning experience, fostering a higher likelihood
of students staying engaged and compl eting their courses.

Online Interaction: Online interaction in online education refers to the various ways
students and educators engage with each other over the internet. This can include live
discussions through video conferencing, participation in virtual classrooms, exchanging
messages on discussion forums, collaborative projects, and submitting assignments
electronically. It aimsto replicate the interactive aspects of traditional classroom settings
inadigital environment, fostering communication, collaboration, and active learning.

Why isOnline Learning the Future of Education?

Effective Online learning in 2023 is increasingly considered the future of education
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due to its flexibility, accessibility, and adaptability. It allows students to access a wide
range of courses from anywhere, at any time, fostering a more personalized learning
experience. Additionally, advancements in technology enable interactive and engaging
online platforms, making education more dynamic and inclusive. The convenience and
cost-effectiveness of online learning contribute to its growing prominence in shaping the
future of education.

Advantages of Online L earning:

Flexibility : Online education offers flexibility in terms of scheduling, allowing
students to access materials and lectures at their own pace. This flexibility accommodates
diverse learning styles and enables individuals to balance education with work or other
commitments.

Reduced Costs: Reducing costs in online education can involve leveraging open-
source resources, minimizing administrative expenses, and exploring partnerships for
shared resources. Additionally, optimizing technology infrastructure and embracing
scalable solutions can contribute to cost efficiency.

MoreFreeTime: If you have more free timefor online education, consider exploring
new subjects or deepening your knowledge in areas of interest. Many platforms offer free
courses, such as Coursera, Khan Academy, and edX. Find atopic you’ re passionate about
and enjoy the learning process!

Increased Course Variety : The expansion of online education has led to a diverse
range of courses, catering to varied interestsand professional needs. Thisincreased variety
offers learners more flexibility and opportunities to pursue specific areas of interest.

Career Advancement Opportunities: nline education offers various career
advancement opportunities by providing accessible and flexible learning options. It
allows individuals to acquire new skills and credentials, enhancing their qualifications
for promotions or career shifts. Additionally, online courses often focus on practical, in-
demand skills, making graduates more competitivein thejob market. Continuous|earning
through online platforms can demonstrate dedication to professional development,
contributing to career growth and increased opportunities.

Increased Collabor ation : Theincreased collaborationin onlineeducation hasfostered
diverse perspectives, enriched learning experiences, and facilitated global knowledge
sharing among students and educators.

Personalized Education : Personalized education in online learning tailors the
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learning experience to individual needs, adapting content and pace to suit each learner’s
strengths and weaknesses. This approach fosters a more effective and engaging learning
environment, promoting better understanding and retention of information.

Enhanced Time Management Skills: To enhance time management skills in online
education, create a schedule, set clear goals, minimize distractions, take regular breaks,
and use productivity tools. Consistency and self-discipline are key.

Immediate Feedback : Online education provides the advantage of immediate
feedback through features like quizzes, instant grading, and discussion forums, enhancing
the learning experience by allowing students to address misconceptions promptly.

Disadvantages of Online Education:

Repeated Accessto Course Materials: Repeated accessto course materialsin online
education can have some disadvantages. Firstly, it may lead to a lack of engagement
as students might procrastinate, assuming they can revisit materials later. Additionally,
constant revisiting without active participation or interaction can hinder a deeper
understanding of the content compared to live discussions or face-to-face interactionsin
traditional classrooms.

Teacher Training : Teacher training for online education may face challenges in
providing hands-on experience and real-time feedback. Educators may find it difficult to
adapt instructional methodsto the onlineenvironment, |eading to potential gapsineffective
pedagogy. Additionally, online platforms may lack the immediacy and spontaneity of
face-to-face interactions, impacting the development of dynamic teaching skills. Limited
opportunities for peer collaboration and observation can also hinder the sharing of best
practices among educators, potentially impeding the overall quality of online teaching.

Network and other Technological problems : Online education faces various
challenges, including:

Internet Connectivity: Unequal access to reliable high-speed internet can hinder
participation for students in remote or underserved areas. Technical Issues. Students
may encounter hardware or software problems, such as outdated devices or incompatible
software, impacting their ability to engage in online classes.

Digital Literacy: Some students and educators may lack proficiency in using online
tools, leading to difficulties in navigating virtual learning environments.

Security Concerns: Online platforms may be vulnerable to security breaches, risking
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the exposure of sensitive information or disruptions to the learning process.

Engagement and Motivation: Maintaining student engagement and motivation can
be challenging in virtual settings, as students may feel isolated or struggle with self-
discipline.

Economic Barriers. Affordability of necessary devices and internet services can be a
barrier, particularly for economically disadvantaged students.

Accessibility: Ensuring that online content is accessible to students with disabilitiesis
crucial, yet it can be challenging without proper design and accommodations.

Teacher Training: Educators may need training to effectively utilize online tools and
methodologies, impacting the quality of online instruction. Addressing these challenges
requires a comprehensive approach involving infrastructure development, digital literacy
initiatives, and ongoing support for both students and educators.

L ack of I nter per sonal Communication: Certainly, thelack of face-to-faceinteraction
in online education can lead to challengesin interpersonal communication. Students may
miss out on non-verbal cues, spontaneous discussions, and the personal connections that
often occur in traditional classrooms, impacting their overall learning experience and
social development.

Par entsincreased accountability: Parents' increased accountability inonlineeducation
can come with challenges such as the need for technical proficiency, time commitment,
and the responsibility to provide a conducive learning environment. Additionally, parents
may face difficulties in monitoring and supporting their child’s progress, especially if
they are not well-versed in the subject matter being taught. Balancing work and parenting
responsibilities can also become more demanding in the context of online education.

Manage Screen Time: Managing screen time is a challenge in online education due
to the following disadvantages:

Eye Strain and Fatigue: Prolonged screen exposure can lead to eye strain and fatigue,
impacting students’ focus and overall well-being.

Limited Physical Activity: Onlinelearning often involves extended periods of sitting,
contributing to a sedentary lifestyle and potential health issues.

Distractions and Multitasking: Students may be prone to distractions from other
digital devices or unrelated activities, reducing their engagement and comprehension of
the educational content.
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Social Isolation: Excessive screen time may lead to social isolation as students miss
out on face-to-face interactions with peers and instructors, hindering the development of
social skills.

Technical Issues: Connectivity problems, software glitches, or device malfunctions
can disrupt the learning process, causing frustration and hindering educational progress.

Digital Fatigue: Continuous exposure to digital content can lead to digital fatigue,
impacting cognitive function and concentration during online classes.

Dependency on Technology: Online education’s heavy reliance on technology may
create a dependency that could be problematic if students struggle to adapt to non-digital
learning environments.

Screen Addiction Concerns. Excessive screen time may contribute to screen
addiction, with students finding it challenging to disconnect and allocate time to non-
screen-related activities. Addressing these challenges requires a balanced approach to
screen time management, incorporating breaks, physical activities, and strategies to
minimize distractions for a more effective online learning experience.

Applications of Online Education: Online education has various applications,
including:

Accessibility: Enables access to education from anywhere, overcoming geographical
barriers.

Flexibility: Allows learners to study at their own pace and schedule, accommodating
diverse learning styles.

Cost-effectiveness. Reduces the need for physical infrastructure, travel, and printed
materials, making education more affordable.

Global lear ning community : Connects learners with diverse perspectives, fostering
aglobal learning community.

Lifelong L ear ning: Facilitates continuous skill devel opment and education throughout
one'slife.

Personalization: Offers adaptive learning platforms that cater to individual learning
needs and preferences.

Resour ce Availability: Provides a wealth of digital resources, multimedia content,
and interactive tools to enhance learning experiences.

Innovative Teaching M ethods. Allows educators to explore creative and interactive
teaching approaches using technol ogy.

Real-time Assessment: Enables instant feedback and assessment through online
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guizzes, discussions, and interactive assignments.

Professional Development: Supports professionals in updating skills and staying
current in their respective fields.

Remote Collaboration: Fosters collaboration anong students and educators globally,
promoting diverse perspectives and collaborative learning.

Environmental Impact: Reduces the carbon footprint associated with traditional
education by minimizing commuting and paper usage. These applications highlight the
transformative potential of online education in addressing the evolving needs of learners
and educators.

Importance of Online Education: Online education offers flexibility, accessibility,
and a diverse range of courses, making learning more inclusive and accommodating
various schedules. It promotes lifelong learning, allowing individuals to acquire new
skills, enhance career prospects, and adapt to evolving industries. Additionally, online
education fosters global connectivity, breaking down geographical barriers and creating
opportunities for diverse cultural exchanges in the virtual learning environment.

Conclusion:

The conclusion on online education in the 21st century is nuanced. While it offers
increased accessibility, flexibility, and diverse learning resources, challenges like the
digital divide and concerns about the quality of online learning persist. Striking a balance
between traditional and online education, addressing technological disparities, and
continually improving online pedagogy are crucial for its continued evolution.
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Abstract

The present study examines the changing pattern of female employment in rural India
by principal activity status during 2011-12, 2017-18 & 2022-23 for the age cohort 15-65.
Theentiredistribution isdivided between the share of rural femalesin economic activities
and household activities which helps us to determine what percentage of working age
femalesin rural India are engaged in economic activities and what is the share of rural
females in domestic activities. Caste and education are considered as the two crucial
determinantsin the distribution of rural females by activity status. The study reveals that
over the years participation in domestic activities declined among rural working age
femaleswhich is mainly dueto their huge involvement in self-employment activitiesasan
own-account worker during 2022-23. The study finally concludes with policy suggestions
to conduct more female entrepreneurship programmes by the Governments at local and
national level.

1.1 Introduction

The status of female employment has been a subject of research interest since the
post reform period. It is observed that women participation in the labour market declined
gradually. The Economic Survey also points out the alarming fact of low female labour
force participation in Indian labour market. The participation of women in the labour
market depends upon several household and socia factors. As women in our society are
primarily thought of as caregivers of the family so their movement isvery much restricted
outside the household. So the welfare of women has always been a priority among the
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policymakers of India. Moreover, Sustainable Development Goal (SDG) 5 aims at gender
equality and empowerment by ending all forms of discrimination against womenin India.

The contribution of women in the labour market is very crucia to being empowered
and increasing bargaining power inside and outside the household. Moreover, for an
overall development of a nation, the equal development of men and women is required,
and the development of women is only possible through their empowerment, especially
financial empowerment. In this backdrop, this paper examines the changing pattern of
women employment by their distribution in different activity status for the periods 2011-
12, 2017-18 and 2022-23 focussing only on rural India. The logic behind consideration
of only rural Indiaisthat aswomen inthe rural sectors of our country are more vulnerable
from al the grounds and they are also deprived of proper education. So from this
perspective, this study analyses the pattern of women’s employment in the rural sector of
India from 2011-12 to 2022-23 using the data collected by the National Sample Survey
Organization to observe the transition in employment pattern during this long period of
eleven years.

Socia status is one of the important factors which determine the type of activity
performed by a person, given other factors remain the same. This study wants to focus
that whether the persons in vulnerable social group are gainful or not in employment in
terms of pay and job related other benefits. There are some social customs which may
have some influence in making decision on labour market participation, particularly
by the women. Education is the another most important factor determining the type of
activity of a person. By following the human capital theory (Becker 1964and Mincer
1984), we also test the hypothesis that higher level of education enhances the probability
of getting good quality job with higher pay.

Human capital increases aworker’s productivity although at different ratesin different
activities, organizations, and situations (Becker 1964). Education is conventionally used
as proxy for human capital. Higher level of education raises a person’s earning through
the productivity enhancing factors. According to Mincer (1958), investment in human
capital can take the form of expenditures on education, and job training for an individual’s
earning capacity.

In this study we examine the role of education in selecting activity type by a person.
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The information on education is provided at the personal level in different categories. We
utilize this information in our empirical analysis by constructing different dummies for
different education levels. Opportunities to get quality education may not be the same
across genders. We examine how this kind of discrimination, if any, affects the choice of
activity in the labour market.

1.2 Literature Review

Fernandez and Puri (2023) examined that female labour force participation is higher
in rural India than urban India and the jobs in rural India was highly skewed towards
agriculture, where the women workers receive lower wages. Sahu & Behera (2023)
addressed the problem of gender inequality in employment using PLFS data from 2017-
18 to 2020-21 through the perspective of Sustainable Development, as achieving gender
equality and empowering girls is one of the goals of Sustainable development. Srija and
Vijay (2021), using Time Use Survey 2019 and PLFS data (2018-19), found that females
in India have to perform a huge load of household and care giving activities instead
of being highly literate. Sundari (2020) focussed to examine the relationship between
women employment in India and the change in GDP and found that there is neither
guantitative nor qualitative improvement in women participation over the periods with
structural transformation which implies that economic growth cannot generate sufficient
jobs for women. Bishnu et.al (2024), using (2004-05) NSSO and (2018-19) PLFS data
mentioned that rise in the household income with a larger increase in male wages than
femal e wages, reduced the need for women from additional supply of family income, thus
increasing the drop out rate.

1.3 Objective of the study

The main objective of this study is to examine the changing nature of female
employment in rural India between 2011-12 to 2022-23 for the working age cohort
15-65. To observe the changing pattern of female employment during this era, we have
considered three periods which are 2011-12, 2017-18 and 2022-23 using NSSO data for
the first period and PLFS data for rest of the two periods. The pattern of the female
employment has been analysed by their participation in different principal activity status
during the mentioned periods. As education and caste are the two primary factors which
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determine a position of the worker in the labour market , so this study also analyses the
distribution of female employment according to their level of education and also by their
social groups for the periods 2011-12 , 2017-18 and 2022-23. The distribution helps us
to understand the major concentration of rural working age women towards different
economic activities for several periods. This study also examines the share of total rural
working age women between economic activities and household activities from which
we can infer whether they are primarily engaged in domestic activities or participate in
economic activities. By observing the changing pattern we can get inference about current
trends of women employment in present rural India and how they differ in employment
status by their education level and caste groups. Moreover, the periods of this study is
also very significant as the last period considered here that is 2022-23 can be regarded as a
period after the COVID -19 pandemic so the distribution pattern in this period can reflect
the effect of pandemic on the employment of women after pandemic.

1.4 Data

This study use NSSO 68" round data ( 2011-12) of ‘ Employment and Unemployment’
and Periodic Labour Force Survey (PLFS) 2017-18 and 2022-23 data. The basic objective
of the employment-unemployment surveys of NSSO isto get estimates of the employment
and unemployment characteristics at national and State level. The PLFS is independent
of the usual survey on employment and unemployment of NSSO . There are severa

classifications on employment types in the PLFS schedule.

1.5 Distribution by activity status

Table 1 represents the changes in activity of rural working age people over 68" round
(2011-12) and PLFS (2017-18) and (2022-23) among female workers only. Here, we are
analysing the change in activities in terms of principal activity status where a women
spent maximum of her working time during the reference period of 365 days. There
are different categories of activity status as mentioned in the survey schedule like self-
employed, wage employed and others. The self-employed persons are of three types: own
account worker, employer, and unpaid family work. Wage employment is of two types:
employment on regular basis and employment on casual basis. The dataset we have used
also considers activities like domestic duties, students and unemployed.
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It is observed that during 2011-12 around 30 percent of rural females were engaged in
economic activities which declined marginally to 27 percent at 2017-18 but surprisingly
it increased up to 43 percent during 2022-23. This drastic increase in the participation of
economic activities among rural females was mainly due to huge participation in self-
employment activities associated with own-account and unpaid family work. Analysis
reveals that between a gap of 5 years own-account activity among rural female workers
increased about 8 percent and unpaid family work increased about 6 percent. Theincrease
in female own-account worker during recent years in rural India can be regarded as an
effect of the COVID-19 pandemic. As there is a huge job loss in wage employment
activities so many of them shifted to self-employment activities by setting up a small
business to sustain their livelihoods. The unpaid family activity declined during 2017-18
but it increased again during 2022-23.

In case of wage employment activities, the participation of rural femalesin both regular
and casual wage activities hasincreased gradually during the study periods. It is observed
that the rate of participation in casua wage activities was higher than the regular wage
activities among rural females which was quite obvious due to the limited availability of
formal jobsin rural India

Among al the principal activities, the rate of participation of rural females was higher
in home based activities. Notably during 2011-12 and 2017-18 the share of rural females
in household activities was about 70 percent which declined to 56 percent during 2022-
23. This decline in household activities among rural females in recent years is mainly
associated with the increased participation of rural females in self-employment activities
mainly in own-account work.

Table 1: Distribution (in percentage) of rural working age females by activity status
during 2011-12 , 2017-18 and 2022-23

Principal Activities 2011-12 | 2017-18 | 2022-23

Self-Employment Activities
Own-account worker 7.00 5.63 13.92
Employer 0.16 0.12 0.24
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Unpaid family worker 10.88 9.97 15.76
Wage Employment Activities

Regular salaried worker 3.7 4.29 5.09
Casua worker 7.29 7.38 8.25
Home Based Work

Household activities 33.52 50.84 33.18
Household activities with other works 37.46 21.76 23.58

Source- Author’s own calculation from NSSO 2011-12 and PLFS 2018-19 & 2022-23

1.6 Distribution by the level of education

Level of education determines the entry of a person into the labour market. Education
is one of the most important factors influencing female labour force participation.
Human capital theories underline the importance of education in employment outcomes.
According to Becker (1964) workers' education increases labour productivity at different
rates in different activities. Table 2 describes the distribution of rural females according
to their level of education by activity status. It is observed that the low literate female
workers were mainly engaged in unpaid family work or casual work in the labour market
and others who are out of the labour market maximum of them are engaged in household
activities which increased in 2017-18 but then it declined during post pandemic periods.
The higher educated female workers in the workforce mainly engaged in regular salaried
activities though the share declined consistently over the study periods. The most
surprising fact is that more than half of the female with education level graduation &
above were engaged in performing household& associated activities and even this share
rose up to more than 60 percent during 2017-18 but then it declined marginally at the post
COVID period mainly due to their increasing participation in own-account activities.

The justification behind a huge participation of educated females in household
activitiesinrural Indiamay be dueto fact that it isageneral belief that an educated woman
generally get married with an educated man who have higher income . Since high income
families do not have any higher requirement of any extraincome so this encourages the
labour force withdrawal of women. On the other hand , sincein the rural society girlsface
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various socia restriction to move outside specially married ones, so in may times they
face opposition from their households to participate in the labour market. Thus, according
to the literatures women'’s declining labour force participation with education is related
to two factors: (1) Structural effect due to lack of opportunitiesfor educated women; and,
(2) cultural effects whereby high socioeconomic status simultaneously encourages higher
education and labour force withdrawal .

Table 2: Distribution (in percentage) of rural working age females across principal

activities by the level of education during 2011-12, 2017-18 & 2022-23
Primary & Middle Secondary/

Illiterate School HS Graduate & above
Principal 2011- | 2017- | 2022- | 2011- | 2017- | 2022- | 2011- | 2017- | 2022- | 2011- | 2017- | 2022-
Activities 12 18 23 12 18 23 12 18 23 12 18 23
Own-account
worker 845| 6.04| 1467| 7.73| 556| 1508| 6.17| 537| 11.39| 529| 351| 855
Employer 0.14| 0.15| 018| 029| 0.11| 028| 043| 008| 023| 075| 015| 0.14
Unpaid family
worker 2025 1292 | 2041 | 17.71 | 9.46| 1533 | 1238| 6.45| 11.86| 539| 254 | 6.14
Regular salaried
worker 1.01| 138| 201| 194| 286| 3.36|1021| 898| 8.37| 32.08| 27.72 | 26.64

Casual worker | 14.78 | 10.14 | 123| 6.54| 635| 807| 193| 322| 433| 033| 066| 053

Household
activities 24.88 | 43.57 | 26.82 | 37.07 | 54.63 | 33.56 | 41.81 | 57.07 | 40.37 | 38.07 | 51.72 | 41.17
Household

activitieswith
other works 31.02| 2478 | 23.89 | 28.68 | 21.02 | 24.18 | 27.03 | 18.82 | 23.43 | 18.06 | 13.67 | 16.82

Source- Author’s own calculation from NSSO 2011-12 and PLFS 2018-19 & 2022-23

1.7 Distribution by social groups

Caste of aworker is another determining factor in the labour market. Figure 1 shows
the distribution of rural female workers across different principal activities by their caste.
Analysis reveals that the own-account activity and unpaid family work increased for all
socia group women workers between the period 2017-18 and 2022-23. It is observed
that ST female workers have the maximum share in both own-account and unpaid family
activity followed by upper caste femaleworkersfor all the considered periods. Theregular
salaried activities gradually increased over the periods among all social group female
workers where the participation of ST female workers were marginally higher than other
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group female workers. On other hand, casual wage activities was mainly dominated by
SC workers where the share gradually increased over the study periods. Notably there
was a high increment of casual wage activitiesamong ST women workers between 2017-
18 and 2022-23. Table 3 reveals that the household and other domestic activities was
mainly performed by upper caste female workers for all the considered study periods.
Notably , the participation of femalesin performing only household activities was highest
during the period 2017-18 among all social group females which declined afterwards .

Table 3: Distribution (in percentage) of rural working age females across principal
activities by the caste during 2011-12, 2017-18 & 2022-23

ST SC OBC Other Caste

2011- | 2017- | 2022- | 2011- | 2017- | 2022- | 2011- | 2017- | 2022- | 2011- | 2017-
Principa Activities 12 18 23 12 18 23 12 18 23 12 18 2022-23
Own-account
worker 1207 | 781 | 1921 | 589 | 479 | 1156 | 583 | 508 | 12.69 | 6.42 5.59 13.96
Employer 013 | 011 | 021 | 0.06 | 003 | 012 | 021 | 016 | 0.26 | 0.17 0.14 0.31
Unpaid family
worker 18.74 | 15.62 | 2562 | 6.85 | 6.27 | 10.37 | 11.05 | 10.04 | 1553 | 8.42 8.77 12.78
Regular salaried
worker 457 5.68 654 | 347 | 425 5.67 3.28 3.79 4.42 3.95 4.13 4.63
Casual worker 844 | 739 | 914 | 1271|1334 | 1358 | 754 | 739 | 796 | 298 2.79 3.29
Household
activities 2228 | 40.21 | 18.74 | 28.04 | 47.71 | 34.22 | 36.59 | 5253 | 36.2 | 38.86 | 58.04 38.43
Household
activitieswith
other works 33.74 | 23.16 | 20.53 | 42.96 | 23.61 | 24.47 | 35.49 | 21.01 | 22.92 | 39.2 | 20.51 26.58

Source- Author’s own calculation from NSSO 2011-12 and PLFS 2018-19 & 2022-23
1.8 Conclusion and Policy Implications

This paper examined the changing nature of female employment in rural India during
2011-12, 2017-18 & 2022-23 by their participation in principal activities. Apart from
this this study also analysed the distribution of working age female workers between
economic and household activities during the mentioned periods. As caste and education
are considered to be two important determinants which direct the participation in
different quality jobs, the distribution of rural females has also been analysed by these
two determinants across different principal activities. The study observed that though
participation in economic activities declined between 2011-12 & 2017-18 among rural
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females, it increased sharply during 2022-23 mainly due to a huge participation in own-
account activity and unpaid family activity which are mainly distress relief jobs. This
active participation of female workers in self-employment activity during 2022-23 may
be viewed as an effect of the COVID-19 pandemic where many of them lost their jobs
in formal employment and so started a small business to survive with the family. Due to
this huge involvement in self-employment work the share of rural females considerably
declined in household activities during 2022-23 which increased sharply during 2017-18.
Analysis by education reveals that more highly educated female workers were engaged
in regular salaried activities, as expected but over the years their share has declined in
regular salaried jobs while they are concentrating more on own-account activity as well
as unpaid family activity. Surprisingly a significant portion of the more highly educated
females were also engaged in household jobs though this share declined during 2022-23.
Analysis by caste reveals that own-account activity increased among al social group
female workers during the period 2022-23, but to varying extents. Unpaid family work
was mainly performed by ST workers which increased significantly between the study
periods whereas casual work has been mainly dominated by SC female workers which
increased marginally and the participation in regular salaried activities was marginally
higher among ST female workers compared to other categories. It is observed that OBC
and upper-caste female workers were mainly engaged in household activities compared
with other categories, though their share declined during 2022-23 .

The overall analysis depictsthe risein work participation of rural females between the
periods 2017-18 and 2022-23, mainly towards self-employment activities. Thisis notably
a positive approach towards the path of female development though they are mainly
distressrelief jobs. Still, more active participation of rural females should be encouraged
by the various training and entrepreneurship programmes by the government as it helps
women to become self-reliant which is very important to establish their position in the
society.
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THE KACHARI TRIBE: A STUDY OF ANCESTRY AND CULTURE
Sanjib Thapa,

Assistant Professor, Department of History, Sovarani Memorial College, Howrah

Abstract: The Kachari tribe is an indigenous group from northeast India, has a
remarkable story of endurance, migration and cultural diversity. They originally called the
Brahmaputra valley their home and called themselves “Bodo” or “Bodo-fisa” meaning
Children of “Bodo” reflecting their identity. The tribe “Kachari” has a wealthy history
that captures the precise route of this tribe and regarded for their nomadic nature. The
Kacharis lived a lively life, shifting from region to region with transferring cultivation and
temporary houses that indicates simply how adaptable they had been to the exceptional
environments. During different historical periods, such as during the Ahom kingdom,
the Kacharis were called Timisa, thus marking a new chapter in their history. Marriage
alliances, such as that between the daughter of the Raja of Hill Tipperah and the Raja
of Maibong, extended the meaning of the word “Kachari” beyond mere place and that
shows how closely related these indigenous communities are. Cultural fusion is a key
characteristic of the Kacharis that combines their local animistic ideals with the Hindu
affects that visible in deities like Bathau or lord Sva.

Key words. Kachari, Bodo, Bodo-Kachari, Kachari tribe, origin, tradition, culture.

Introduction: The diverse and fascinating history of the Kachari tribe occupies an
important place among the indigenous peoples of northeast India. It spreads to different
regions and has been known by different names over time. In Goalpara and North Bengal
it is caled Mech, in the North Cachar Hills it is called Dimasa. In the Brahmaputra
valley they are known as Bodo or Bodo-fisa. Experts advise not to make conclusions
about the origin of people who speak similar languages, especially since languages
close to each other have many influences. But Bodo is different. There are five different
communities that speak the original language and suggest that they may be speaking the
same language. Languages change quickly, especially unwritten languages. In ancient



Insight Sovarani Memorial College Journal (2024) XVI 185
times, the Koches who had a large kingdom used the Bodo language. Literally the Bodo

language survived in the Brahmaputra valley despite Hindu and Shan influences pointing
to its ancient roots and claiming that many people in the region are Bodo. Looking at the
physical features, which show distinct Indian and Chinese influences, helps to understand
the continuity of Koch's heritage through cultural interactions and intermarriage with
people followed by India in the Brahmaputra and Surma valleys.! The diversities in
nomenclature reflect the geographical and cultural span of this tribal group. The Kacharis
have been described by some scholars as one of the most ancient known aboriginal tribes
that who inhabited Assam, certainly could have left a mark on the northeastern corner of
the Indian subcontinent. Their identity evolves from these various names, suggestive of
deep bonding with the lands they inhabit. In the Brahmaputra Valley, the Kacharis have
had the pride of proclaiming themselves as Bodo or Bodo-fisa so that it is their collective
identity, which exhibitstheir being the sons of the Bodo. To the Ahoms, they were known
as Timisa, which seems to be a corruption of Dimasa, recalling a time when they had
ruled the Dhansiri valley. The term ‘Kachari’ itself is an interesting linguistic problem.
It is probably derived from a Sanskrit word meaning a frontier district, or in Bengali, the
‘deep bank of ariver.” The history of the origin of the Kachari race is merely a matter
of conjecture, as no authenticated historical record has been discovered regarding this
people. Their physical characteristics indicate a connection with the Mongolian type
and hence a probable origin in Tibet or China. A tradition amongst the Garos, who are
closely allied to the Kacharis, speaks of the migration of their forefathers from northern
mountains, perhapsfrom Tibet itself, into the BrahmaputraValley. Such atradition, though
it needs careful scrutiny, itself suggests an examination into the migration history of the
race. The Brahmaputra Valley may have been subjected to several immigrations from the
north and northeast, which resulted in the formation of strong kingdoms like Kamarupa.
The Chutiya, another offsets of the Kachari race, seems at one time to have held sway
in Eastern Assam and may have dominated this part of the early history of the Region.
Circumstantial evidences, for instance, the nomenclature of prominent rivers in Assam,
which have asimilar word as that used by the Kacharis for water, point to their historical
influence and may associate them with the naming of significant geographical features of
the province. The ruins near Sadiya, aformer capital of the Chutiya, further contribute to
the archaeological exploration of the Kachari race’s historical footprint in Assam. This
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variety of names definitely reveals geographical and cultural richness for the Kacharis.
They were one of the oldest known early inhabitants of Assam. North India definitely
undertook their influence. The identity of the Kacharis has altered with different names
that each testifies to their deep connection with the land. In the Brahmaputra valley, they
openly called themselves the Bodo or Bodo-fisa meaning “sons of Bodo” thus affirms
their common ancestry. Interestingly, the Ahoms called them Timisathat isaname, which
perhaps dates back to Dimasa, in reference to when they ruled the Dhansiri valley. The
term “Kachari” itself is interesting, it may be derived from a Sanskrit word referring to
a border region, or in Bengali, it may mean deep bank of ariver. Their origins are till
somewhat unclear, with no dependable historical account to rely on, but their physical
features suggest that they belong to the Mongolian group, either through Tibet or China.
Thereis even atradition common among the Garos, very closely related to the Kacharis,
speaking of their ancestors having migrated from northern mountains, perhapsfrom Tibet,
into the Brahmaputra Valley. Anyway, thisisastory worth more than just acursory glance
since it holds interesting possibilities for discovering the history of Kachari migration.
Probably many waves of migration from the north and northeast covered the Brahmaputra
valley and gave rise to the powerful kingdoms like Kamarupa. The Chutiyawas abranch
of the Kacharisthat once ruled over eastern Assam, hence suggesting that the Kachari had
significant influence on the early history of the region. Even the names of the major rivers
of Assam seem to be aparallel sound to the Kachari words for water and thus their lasting
influence was there in this region. Ruins near Sadiya, the ancient capital of the Chutiya
adds one more dimension to the archaeological study about the historical presence of the
Kacharisin Assam.? The roots of their name hint at geographical connections and telling
of their ties to certain regions or landscapes in their history. The Kacharis gave their
name to the district of Cachar, telling something about their influence on local toponym.
Their history inseparably links with migrations, adaptation, and dynamic relationship
with diverse landscapes they have inhabited right from the plains of Goalparato the hills
of North Cachar. The Kacharis donned different identities, but a thread of culture runs
through them. This introduction barely captures a sight of atribe with such rich heritage
waiting to be explored and understood in its totality.

Objectives. The goal of this research is to discover the origin of the Kachari tribe,
the divergent dialects of the Bodo family, effects of geography and changes in culture.
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This paper investigates on names, their significance as place names and how they interact
with other neighbouring tribes to give complete view about dynamics identity of Kachari
people that will address their past relevance and present issues.

Methodology: Thisisabout how the study has been done combining various methods
such as history, linguistics and anthropology. For the historical part, information was
obtained from archives and journals. Language analysis compares Bodo group languages
by focusing on Kachari dialects and the social geography provides data that assist in
determining regional influences.

Discussion: Kachari Buranji is an ancient manuscript chronicle that was published
in 1936 by the Department of Historical and Antiquarian Studies of Assam. The book
specifically discusses the Ahom-Kachari relationship during the time from the late 14
century to the early 18" century. In its preface, it provides a story on how the Cachar
Rajas came about and links them with earliest known Kachari kings. Changes in area
and jurisdiction of the Kachari kingdom within different periods are revealed including
detailsontheir original sitesand locations of rule. Dueto pressurefromtheir mighty rivals
who were also neighbors, a good number of Kacharis moved their capital successively
to Dimapur, Maibong and then to Khaspur.® The Kachari tribe also known as Bodo, is a
major cultural entity that has deep historical and geographical rootsin northeastern India.
They are recognized as the one of earliest indigenous people of the Brahmaputra Valley
dates back to ancient times. Their history follows through different landscapes including
Assam, North Bengal and beyond. The name Kachari tribe reflects different aspects of
its identity like Mech and Bodo sometimes signifying external perceptions about them
while at other times they self-identify with these names. The early settlement in Kachar
country mentioned in Limbu creation myth connects them to an enduring symbol within
this region since ages. The Kachari tribe has been prominent in areas such as Goalpara,
Kamrup, Darrang and the North Cachar Hills. They also have a significant influence
over North Bengal encompassing plains, hills and terai regions where their lifestyles
and cultures have adapted to different terrains. The language component contributes
significantly towards the Kachari tribes’ identity since their main language is Bodo or
Plains Kachari respectively which define them as a people. The different dialects of this
linguistic plurality that encompass such dialects as Dimasa (Hills Kachari), Garo, Rabha,
Lalung and Tipura enrich the overall language diversity of the larger Bodo family. The
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original meanings of these two words are derived from Hinduism since both Kachari
and Sanskrit have borrowed them. Other sub-tribes are often introduced to their main
tradition as people are born into a specific occupation. But today though they have lost
their importance among most people those who live in tiger folk do not forget about their
totems. This respect is paid by traditional Kacharis who are still following conservative
norms where they enter into mourning in case one such animal dies close to their village.
Thisevent happened in avery short time after which people mourned for less than twenty-
four hours. For some time personal assets may be sacrificed during this period without
eating anything solid. After this week comes an elaborate cleaning ritual. It is usually
carried out by women to cover up the floor and walls of the house using mud and cow
dung that has been freshly prepared in most cases. Clothes and brass utensils should
be washed properly in running water while earthenware vessels should be thrown away
except for those that are new or unused ones. Next, the community’s elder member who
acts like Deori (minister) will then distribute ‘water of peace’ (Santi-Jal) ceremoniously
to everyone to drink. This water represents, ending sacrifice along with common sacrifice
of afowl or maybe a pig, which conclude the rituals mentioned above. After these rituals
are completed peacefull activities with neighbors can start as usual again.* Kachari tribe
has unigue customs and socia structure whereas Meches or Bodos are considered the
westernmost branch of the larger Kachari tribe. It is through sub tribes like Agnia Mech,
Assam Mech, Kachra Mech and Thampai Mech that they organize themselves socially.
There are certain rituals, which are observed during marriage and funeral celebrations
blending animistic customs with increasing influence of Hindu ones. The Kachari people
have very animistic beliefsbut they are also inclined to Hinduism. Bathau isrevered asthe
deity who safeguards family interests and honour. The sacred siju tree or the Euphorbia
splendens that symbolizes Bathau, is used for divination purposes as well as detection of
wrongdoings. Myths and stories handed down from generation to generation make for a
rich repository of Kachari folk tales that reflect their worldview and cultural values. In
Kachari culture, mythology interacts closely with nature’s features and heavenly bodies.
Suteupha fought with Kacharis, whose kingdom then stretched on the southern bank of
Brahmaputra from Dikhu to Kalang, the Dhansiri valley and what is now North Cachar
Subdivision. As a result of the battle, the Kachari king was defeated and all Kachari
settlements beyond Dikhu River were left to Ahoms. For about 100 years after that event,
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both nations knew where they stood in relation to each other; it was in fact marked by
absence of any hostilities until 1490 when there occurred a fight along its banks. Very
little is known concerning Kachari business practices until early 17" century when
Yasanarayan became Kachari king. In this interlude period Kachari kings retained most
parts within Nowgong District plus North Cachar Hills gradually were extending their
reign into the plains of Cachar. Nevertheless, in the historical records there is no name
given for Suteupha srival among Kachari rulers.® From creation mythsto demi godstales
and moral experiences, that reveal how tribes viewed their origin, world and ethics. As
such, the Kachari tribe is an embodiment of India’'s cultural diversity found in the North
East. A vibrant image of native peopleisformed by their colourful tradition, language and
peculiar practices. These studies about Kachari not only provide awindow through which
we can see what our ancestors did but also help us examine more closely the links among
culture, geography and identity across the north east borderland of India.

The Kachari tribe is one of the oldest tribes of the Eastern India. Their genesis is
intimately tied to that of Brahmaputra Valley’s historical and mythological structure. The
Kacharis cannot be traced back accurately because there are no ancient written records
but some aspects of their history can be reconstructed from oral traditions, legends and
linguistic studies. For example, it is stated in the Limbu creation legend that one of the
two prophets is believed to have settled in Kachari land. There also exist a cluster of
languages around border plains of Eastern Bengal, Assam and Kachar as well as lower
hills marking boundaries between these regions that are evidently related to each other
closely. Therefore, this linguistic group shows strong rel ationships among different tribes
residing in large geographical space with their separate names indicating their close
kinship ties. This is crucial because a significant part of Eastern Bengal population is
assumed to share linguistic links with these tribes speaking this language based on such
evidence. It includes Cooches and Meches in Cooch Behar (Sub-Himalayan Dooars),
Goalpara, Kacharis, Mekirs in Assam as well as Kachar, Garo residing in Garo hills
and Tipperahs at Hill Tipperah.® This region, in Nepalese referred to as the tract at
the foot of the hills between the Brahmaputra and Kosi rivers, is identified as an early
homeland for the Mech, Kachari and Dhimal tribes. According to this legend, there is a
mythological connection existing between the Kacharis and Kachar country, which adds
amythological weight into their origin story. From the linguistic point of view, Kacharis
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are classified under Bodo language group. Hindus of Assam know them as Kacharis;
Meches by people from Bengal. The Kacharis are therefore arace that lives among small
hillocks along with intermingling Hindu individuals in areas that were once their sole
indigenous territories along the Himalayan foothills located within Northern Bengal as
well as Assam.” According to Hodgson, Bodo is the first generic name while Kachari is
more often used as a specific term implicating linguistic and ethnic group. The Mech
or Meches and Kacharis refer to themselves as ‘Bodo’ or ‘Bara’. Such nomenclature,
which is shared in different dialects across the group, implies that they share a common
linguistic ancestry; it has built unity among them since ages. These migrations and
movements among Kachari tribes have in turn influenced their dispersal patterns over
time. Importantly, Kachari means that historically these people were connected with
specific zones before a part of them acquired what is now Cachar District. As evidenced
by how the name is used over large swathes outside Cachar District, there was once a
past when Kacharis dominated many places that were not in this area at al. There are
no particular routes taken nor places settled by Kacharis families; however, their spread
throughout Assam, North Bengal among other regions neighbouring it can be recognized
due to how time has changed culture. Therefore, it is not about one single event rather a
complex play of several historical, mythical and linguistic factors that made up Kachari
identity throughout centuries. A significant and old indigenous community, migration of
the Kachari tribe has been a multi-faceted historical movement characterized by mobility,
settlements and adaptations throughout various environments. Although pinpointing
specific details has proven difficult because there have been few written records from the
past times; however studying languages history or anthropology can help exploit clues
regarding Kachari migration.

Kacharis belong to the broader ethno linguistic family including the Meches and
Rabhas, though linguistically classified under Bodo group. There is a historical importance
associated with the term ‘Kachari’ which may have derived from Sanskrit or Bengali
linked it closely to language identity and land. According to the Limbu legends, one of
their ancestors settled in Kachar country. Divided into three subfamilies, the Indo-Chinese
linguistic family Mon-Khmer and Tibeto-Burman as its major representations in Assam;
while Siamese Chinese, the third sub-family consists of Shan where Ahom is spoken as
adialect. First, the speakers of Mon-Khmer arrived, followed by successive intrusions of
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tribes that spoke Tibeto-Burman dialects. These latter groups either assimilated into the
cultureof earlier survivorsor marginalized themin hill ranges. The Tibeto-Burman dial ects
mainly fall under three groupsin Assam, Naga of the east of Naga Hills, Kuki-Chin found
in Manipur, Kachar and Lushai Hills, Bodo which coversalmost all remaining non-Aryan
languages within Brahmaputra Valley, Garo Hills and major ones in North Kachar and
Hill Tippera. It also includes Kachari or Mech, Garo Dimasa Tippera Lalung Rabha and
Chutiyas. Moreover, there have been more recent invasions from tribes speaking Tai or
Shan languages; for example, Ahoms.? This geographical area, commonly called, as the
region close to the hills located between the Brahmaputra and Kosi riversis a mythical
birthplace that indicates an early association of Kacharis with this geographical space.
Over centuries migrations made by Kacharis shaped their dispersal in different regions;
thusleaving an everlasting mark on the cultural landscape. Theword ‘ Kachari’ wasalready
inusein various areas before afaction of the tribe owned present day Cachar district. This
historical nomenclature suggests that there was some kind of continuous movement and
settlement pattern where the tribe adjusted itself according to new environments. The
migration path of Kachari tribe passed through Assam, North Bengal and surrounding
areas. Their historic route shows intricate relationships driven by many factors such as
changes in environment, economics events and inter-community relationships within
bordering settlements. The pattern of migration among Kachariswas probably motivated,
by obtaining right type socio-cultural backgrounds for agriculture and also access to
resources while a change occurs politically. The diverse cultural heritage of the Kachari
tribeisaresult of their migration with variationsin customs, traditions and folklore, which
found in different places. The Bara people, who living in Kamrup district to the east are
referred to as the Kacharis by some who pronounce it as Kosari. The name Kachari is
said to have originated many years back when the Raja of Hill Tipperah gave the present
day Surmavalley, which located in the district of Cachar as a dowry during the marriage
of his daughter to the Raja of Maibong in North Cachar. Located in North Cachar are
the Dimasa people who are called Kacharis by Assamese.® An exclusive ability for the
tribe to accommodate itself in many areas while still holding onto its own identity shows
how strong and dynamic they are in relation to history which in turn forms what they are
today. In other words, the migration of the Kachari tribe isacomplex story that combines
together linguistic relationships, mythical roots and historical movements. Though some
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specifics might not be clear enough, the significant aspect of the Kachari journey is a
depiction of their lastingness in that region and cultural importance around northeastern
India. The Kachari tribe also has some remarkable likenesses with multiple other tribes
from this North East Indian belt creating and connecting through time cultural and
historical ties contributing to rich diverseness among all native societies residing there.
This has more relevance on al fronts linguistically, culturally or socially since it is this
set of similaritiesthat hold Kachari peopletogether related to their immediate neighbours
groups. In linguistic terms, Kacharis are classified under Bodo group, which extends
to include various tribes such as Meches, Rabhas and others. Such a similar language
implies a common ancestry or a past interaction that has shaped their tongues resulting
to analogous vocabularies, grammatical structures and linguistic manners. The tribes call
themselves Bodo or Bara for them to be united in their common language background.
Culturally, Kacharis have some customs, rituals and traditions similar to those of tribes
near them. Some practices regarding marriage, funeral rites and religious beliefs usually
possess alike features as an indication of cultural laws common to different tribes. One
proof of similar religious practices could be found in the worshipping of shared deities
or symbols, like when Sij (Euphorbia) istaken asasign of Almighty God. The languages
spoke by Mech and Rabhaclosely relate to Kacharis, hence some people say they are more
or less alike. Nevertheless no documentation exists yet on the grammatical structures or
vocabulary resources for these additional languages that are quite similar. It is observed
that if you ask a Rabha person about his tribe, he may tell you he is the part of Rabha-
Kachari too. In different areasthey are registered as Mech and Rabha on community basis
and people determine their connection through dialects used rather than member shapes.
L ocated within the Garo Hills slopes both in lower valleys are considered to be normal
settlements inhabited by those Hajong whom allegedly adopted Hinduism in parts.*®
Historically and geographically, Kacharis have been alongside tribes like Meches,
Rabhas and Garos. As a result, socia customs, festivals and interaction among people
have just interchanged within this particular space of shared existence. Hence, thereisa
sense of belongingness existing among thesetribes. It isactually the close socidl ties, like
the intermarriages and cultural exchanges that bring these communities together, forms a
strong and unified group beyond their individual tribal identities. The Kacharis, Meches
and Rabhas have fought for their rights under similar conditionsin history giving them a
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common psychological sense of time, which unitesthem all. External forces, colonialism
and ever-changing political scenes have been experienced by these tribesin similar ways
leading to stories that speak about their pride over modifying themselves. However, when
making comparisons regarding those similarities it should not be forgotten that each tribe
has its own particularity though they exist within the same umbrella. Kacharis despite
al their shared features are still different from other tribes because they possess unique
cultural identities; also there are specific areas where they differ in terms of historical
paths or changes affecting their society at large. This is how people can be bound by
some characteristics and at the same time their individual differences can be preserved,
which makes the society of North Eastern India very rich in cultural diversity. They are
also said to be highly cultural rich with several ceremonies that illustrate their lifestyle.
One significant area where marriage rituals take place is called solemn ceremonies that
describe the union shared between two individuals' souls including their families souls
too. When both parties exchange betel leaves and areca nuts, this becomes a pivotal
moment that showsthat they would be going through life together as one undivided whole.
Offering acock and hen to godslike the Bathau or lord Sivais symbolizing the sacredness
sinceit indicates what likely matrimonial ties could be spiritually involved in. Death also
integrates elements of animism and gradually evolving Hinduism.*! The ethnic history of
Kachari community in northeastern Indiais one marked by migration and transformation
of culture over time. They came from BrahmaputraValley identifying themselves as Bodo
or Bodo-fisa meaning sons of the Bodo. The term “kachari” means various things including
aland that borders on other lands or provinces originating from Sanskrit. Their nomadic
lifestyle enabled them to metamorphose from being Kachari, Mech or Dimasa according
to where they found themselves at any given moment, all of which are just different
names for people who talk the same language because they belong together. Thisis an
indicator of complex relationship between native traditions and invading cultures because
it employs syncretism of native animistic beliefs with Hindu influences like Bathau and
Shiva included among other spirits in deity enumerations. Over time they came to be
known as Timisa tribe since they were found most times around Dhansiri valley while
under Ahom dynasty rule. It should also be noted that intermarriages within other local
realms such as Koch kings kingdom played a significant role in establishing their diverse
identities. The integrative piece of the Kachari tribe’s history reveals a fascinating story
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of endurance, migration cultural assimilation, and historical progression that covers the
northeastern section of the Indian subcontinent. It is clear as we begin to go through the
extensive historical narrative that Kacharis have been known by various names like Bodo,
Mech and Dimasa. The Kacharis have emerged in many different landscapes adapting
to altered surroundings while still holding on to their indigenous identity. They called
themselves Bodo or Bodo-fisa once residing in the Brahmaputra Valley which was a
term indicating their togetherness as children of Berabodo tribe. However, Kachari has
different meanings according to various people; some say it is a Sanskrit word meaning
border area. Kachari tribe is shaped up by different historical process that is captured
well in this complex web of origins. The Kacharis were nomadswho lived adynamic life
by moving their farms from one place to another. This was a way of surviving through
varying circumstances thus giving rise to different identities such as Mech, Dimasa and
Kachari that represented geographical variations and tribal interactions with other tribes.
It can be said that the Kacharis did not have a fixed identity but rather one, which was
shifting according to socio-cultural changes they experienced. During the Ahom period
they were called Timisa, which stands out as an important stage in their history. It shows
their location on the Dhansiri river basin and demonstrates how periods of time connect
with each other where indigenous people had vital role in creating regional politics. The
variousregional kingdomsinto which the Kacharisassimilated, like that of the Koskings,
throw open the complex historical forcesthat forged their identity. Marriage allianceswith
neighbouring kingdoms, for instance, the daughter of the Rgja of Hill Tipperah marrying
the Rgja of Maibong, made them part and parcel of the history of this place. The Kachari
term was extended from North Cachar Dimasainhabitantsto their Barakinsmen in Assam
plains and North East Bengal records how identities went beyond geographical lines. The
historical journey of Kachari tribe stands out prominently for its cultural syncretism. This
can be seen when examining the fusion between local animistic beliefs and Hinduism
where some deities such as Bathau and Shivawere adopted |eading to movement between
indigenous customs as well as outside cultures. The Meches sacred Siju tree can be
taken as an example representing syncretism since through it one is able to observe both
continuity of indigenous practices along with their change over time. Underneath it all,
so fade out at dawn five unique people groups that have lived in this particular area for
ages; Kacharis, Rabhas and Meches arein the lowlandswhile Mikirs, Lalungs and Hojais
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inhabit Nowgong. It is common sense realizing that our understanding of what constitute
individual races does not tranglate into these tribal names, which might appear alien to
them. Indeed vernacular namesvary between communitiesalbeit referring to one ethnicity
or another. Basically everyone within a certain locality identifies themselves differently
as they go about life leaving behind these external imposed identities like Abor, Miri
or Dafali closely associated with Bodo tribe comprising such tribes as Kachari, Rabha,
Mech among others.*?

Conclusion: The origin of Kachari peopleis still abit of amystery with few concrete
records to tell us exactly where they came from though their appearance suggests a
connection to the Mongolian race that points the possible roots from Tibet or China. The
Garotribeisclosely related to the Kachari tribe. The Garos have story that has been passed
down through the various generations. This story says about their ancestors that they
came from the northern mountains, which may be from Tibet to the Brahmaputra Valley.
While this story is interesting it isimportant to look at this with some of cautions and it
gives us a chance to explore where the Kacharis might have come from. In Brahmaputra
Valley, the groups migrated from north and northeast that contributed to establishment
of mighty kingdoms such as the Kamarupa. One branch of the Kacharis is Chutiyas who
ruled eastern Assam, showing how much impact Kacharis had in the early history of
the region. Besides, some major rivers in Assam carry names which are similar to the
Kachari word for water indicating that their influence might have gone as far as naming
the main monuments. The old remains found near Sadiya, an ancient capital city of the
Chutiya dynasty confirms that the Kacharis have always existed among South-Asians
since then. Kachari People’s history is a personification of their ability to carry on existing
under various circumstances that they have been moving with time. There is not a line
path but an assimilation of eventswhere different cultural transformations and migrations
converge. The dynamics, which represented by these neighboring communities
interaction, are likewise atestimony to the eastern part of Indian subcontinent’s historical
workings. Thus, Kachari tribal history determined by such intricate intermingling can be
summarized briefly as follows. The Kacharis have left a permanent mark on the historical
canvas of Assam from the time they were nomads in Brahmaputra Valley through to
when they integrated into different regional kingdoms. They have shown how hardy
indigenous peoples can be by adapting continuously and synthesizing various cultural
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influences among changing environments that were distinctive throughout history. Within
the northeastern part of India's cultural fabric, Kachari tribe’'s past offers us a chance
to engage with multiphase aspects within itself ranging from its own identity crisis to
cultural syncretism and maintenance of its past.
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ABSTRACT

‘International Journal of Data Mining and Emerging Technologies' is published by
Diva Enterprises Private Limited, New Delhi. ‘International Journal of Data Mining
and Emerging Technologies' is a peer-reviewed journal of international reputation that
publishes high quality origina research papers and reviews. ‘International Journal of
Data Mining and Emerging Technologies' seeksto provide the latest research and the best
practices in the field of ‘Data Mining’. is playing an important role in the dissemination
of theoretical and practical knowledge in the fields of ‘Data Mining’ and Emerging
Technologies. It isaHalf — Yearly journal (May and November). The Journal has both
print and on-line versions. The Print 1SSN of thisjournal is 2249 — 3242; and the On-line
ISSN of thisjournal is2249 - 3220 . This paper isabibliometric study of the ‘I nternational
Journal of Data Mining and Emerging Technologies and this bibliometric study covers
the ten [10] volumes of the journal [i.e. from Vol. 1 (2011) to Vol. 10 (2020)]. This
research article examines the contributions from different point of views. The tabular
analysis finds out the volume-wise distribution of contributions, authorship pattern of
contributions, gender-wise distribution of contributions, citation-wise distribution of
contributions, types of publications cited, distribution of contributions on different micro-
subjects of ‘Data Mining’ clearly and vividly. This paper gives an in-depth description
about thejournal by the way of bibliometric analysisin a pinpointed manner. Theresearch

article would be helpful for the research scholars, students and teachers in the field of
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Computer Science Engineering, Information Technology, and Software Professionals in
general, and especially this research paper would be very helpful for the research scholars

and teachers in the field of Bibliometrics / Scientometrics / Informetrics etc.

KEY WORDS:- BIBLIOMETRICSDATA MINING

1. Introduction :- Bibliometrics is a branch of science discipline which primarily
throws light on the quantitative study of library and information science. In the year 1969,
the British Librarian Allan Pritchard first coined the term “Bibliometrics”. Bibliometrics
may be defined as the ‘quantitative analysis’ of the bibliographic characteristics of the
research outcome of any subject discipline. Dr. S. R. Ranganathan, the father of Indian
Library Science, coined the term “Librametry”. The meaning of the word “Librametry”
is the application of mathematical and statistical techniques in Library and Information
Science. Many years later, the specialists in the subject field of ‘Library and Information
Science’ coinedtheterm“Informetrics’. They opined that “Informetrics’ istheapplication
of mathematical and statistical techniques on ‘Information Science'. Bibliometrics is
closely associated with ‘Scientometrics’. ‘Scientometrics’ is the analysis of scientific
metricsandindicators. ‘ Bibliometrics includesthemicro-subjectslike’ CitationAnalysis',
‘Authorship Pattern’, ‘Bibliographic Coupling’, ‘Co-Citation Indexing’, ‘Micro-
Subject wise Distribution of Articles and so many others. Therefore, it may be said that
‘Bibliometrics’ is the terminology which stands for the application of mathematical and
statistical techniques to the study of bibliography and its other related aspects . Now, we
are living in the “Knowledge Society”. Knowledge is a strategic resource which resides
in human brain, corporate culture and also in different forms of knowledge medium like
print and non-print documents. Libraries and Information Centres are the store houses
of knowledge. Libraries and Information Centres are consisting of books and non-book
materials. Thesearethe primary information resourcesof librariesandinformation centres.
Theseresourceshave no value until it isused. These resources of librariesand information
centres should be utilized by the potential readers properly. For the effective utilization of
information resources, the bibliometric studies are very much helpful for librarians and
information professionals. Information Selection, Information Collection, Information
Organization, Information Processing through various techniques, Information Retrieval,
Information Dissemination etc. are the principal house-keeping operations of Libraries
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and Information Centres. All these activities of libraries and information centres can be
done easily and quickly through the application of proper bibliometric techniques. Aswe
know that Informationisthe power, so we should haveto keep in our mind that Information
is the strategic resource for all. Information handling should be done very cautiously. All
the Information related activities can be done smoothly through the application and use
of different bibliometric tools and techniques. Acquisition and technical processing work
of libraries and information centres can also be done successfully through the application
of bibliometric techniques. Library and Information Science is gaining its importance
and popularity for itsinterdisciplinary nature and application of sophisticated techniques.
‘International Journal of Data Mining and Emerging Technologies' is a peer-reviewed
journal of international reputation that publishes high quality original research papersand
reviews. ‘International Journal of Data Mining and Emerging Technologies' is playing
an important role in the dissemination of theoretical and practical knowledge in the
fields of ‘Data Mining’ and emerging technologies.It is a Half — Yearly journal (May
and November). The Journal has both print and on-line versions. The Print 1SSN of
this journal is 2249 — 3212; and the On-line ISSN of this journal is 2249 - 3220 . This
paper is a bibliometric study of the' International Journal of Data Mining and Emerging
Technologies' and this bibliometric study covers Ten [10] volumes of the journal [i.e.
from Vol. 1 (2011) to Vol. 10 (2020)]. The ‘International Journal of Data Mining and
Emerging Technologies' is playing an important role in the dissemination of theoretical
and practical knowledge in the field of Data Mining and emerging technologies. This
paper gives an in-depth description about the journal by the way of bibliometric analysis
inavivid manner. Theresearch article would be hel pful for the research scholars, students
and teachers in the field of Computer Science Engineering, Information Technology
and Software Engineering in general, and especially this research article would be very
helpful for the research scholars, students and teachers in the field of Bibliometrics /
Scientometrics / Informetrics etc.
2. Objectives of the study :-
The following are the objectives of this paper :-
* To make an analysis of the papers published in the ten volumes of the journal [i.e.
fromVol. 1 (2011) to Vol. 10 (2020)] in order to collect information on the factsand
sub-facts within its purview.
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* To know the nature and extent of authorship.

* To know the number of contributions published during the period under study.

* To know the number of contributors according to the Gender (i.e. Gender-wise

distribution of contributors).

* To identify the contributions under different micro-subjects of ‘Data Mining’.

* To know the number of citations (i.e. various types of citations).

* To make a thorough study of the‘International Journal of Data Mining and Emerging

Technologies
* To identify the journal’s nature and extent of contributions.

3. Scopeand Coverage of the Study :- This paper is a bibliometric study of
the' International Journal of DataMining and Emerging Technol ogies’ and thisbibliometric
study covers the ten volumes of the journa [i.e. from Vol. 1 (2011) to Vol. 10 (2020)]
and there are twenty issues covered by this study as each volume includes two issues. The
paper examines the contributions from different point of views. The tabular analysis find
out the volume-wise distribution of contributions, authorship pattern of contributions,
gender-wise distribution of contributions, citation-wise distribution of contributions,
types of publications cited, distribution of contributions on different micro-subjects of
‘DataMining’ clearly and vividly.

4. Spectrum of the Journal titled ‘International Journal of Data Mining and
Emerging Technologies' :- Thisjournal seeks to provide the latest research and the best
practices in the field of data mining. This journal provides theoretical and pragmatic
viewpointson datamining and al so provides guidanceto the professional swho will usethis
journal to inform their practices. The journal incorporates various advanced data mining
techniques and algorithms of different integrated data mining systems and applications.
Implementation of advanced data mining techniques will be very helpful for scientists,
engineers and physicians as well as researchers and infrastructures which support them.
In addition to these, as researchers revealed data-mining is the process of automatic
discovery of patterns, transformations, associations and anomaliesin massive databases,
and is a highly interdisciplinary field representing the confluence of multiple disciplines,
such as database systems, data warehousing, machine learning, statistics, algorithms,
data visualization, and high performance computing. The following micro-subjects
are covered by the journa titled ‘International Journal of Data Mining and Emerging
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Technologies :- Data Mining for Business Intelligence, Emerging Technologies in Data
Mining, DataMining Tools, Bio-Informatics, DataMining and Warehousing, Information
Extraction Methodologies, Genetic Algorithms and Categorization Techniques Used
in Data Mining, Data and Information Integration, Micro Array Design and Analysis,
Privacy - Preserving Data Mining, Statistical Methods Used in Data Mining, Knowledge
Discovery in Databases (KDD), Information Retrieval, Metadata Use and Management,
Search Engine Query Processing, Data Models and A ccess Structures, Semantic Web and
Ontology, Advanced User Interfacesfor Data Mining, Visual Languagesfor DataMining,
Engineering and Manufacturing, Enterprise Data Mining and Management, Geographic
and Environmental Information Systems, Intrusion Detection, Fraud Prevention and
Surveillance.

5. Methodology of the Study :- Data regarding each contribution in relation to
authorship, authors’ institutional affiliation etc. were collected, scanned, examined and
recorded on the dlips in a systematic manner. Data pertaining to contributions on micro-
subjects were aso organized on the sips. Data about citations in the contributions were
recorded on the separate dlips. Data about the documents cited, name of the journal or
the name of the book, title of the article or the title of the book, page number, volume
number and issue number and other required data about the contributions were recorded
accordingly. After collection of data in dlips, al the slips were arranged methodically.
Another matter of fact is that necessary data were also collected from documentary
sources, institutional sources and human sources. Data collected in the above manner
were duly analysed and tabulated. On the basis of analysis and tabulation, the findings
and conclusions were drawn. Finally, the article is the outcome of this research work.

6. Tabular Analysis of Data :-

6.1 Table 1: Volume-wise Distribution of Contributions
(Excluding Editorials, Introductory Notes , Reports etc.)

Volume No. Year Number of Contri- [ Percentage (%)
butions
1 2011 13 10.66
2 2012 10 08.20
3 2013 11 09.01
4 2014 14 11.48
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5 2015 15 12.29
6 2016 12 09.84
7 2017 16 13.12
8 2018 17 13.94
9 2019 06 04.91
10 2020 08 06.55
Total ======== 122 100

The above table shows that the maximum numbers of papers are published in this
journal in the year 2018[ i.e. 17 ], and minimum numbers of papers are published in
the years 2019 [i.e.06 ]. This study covers total 122 numbers of contributions which are
published during the year 2011 — 2020.

6.2 Table 2: Authorship Pattern of Contributions

Number of Authors Number of Contributions Percentage (%)
One Author 17 13.94
Two Authors 65 53.28
More Than Two Authors 40 32.78
Total 122 100

After analysing the above table it can be said that maximum number of research
articles are published in this journal are jointly by two authors. The authors are very
much interested to publish their research articlesin thisjournal are mostly by two authors.
Itisalso clear from thistable that the authors are least interested to publish their research
papers singly in this journal. The authors are also interested to publish their research
papers jointly by more than two authorsin thisjournal.
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6.3 Table 3: Volume-wiseDistribution of ContributionsAccordingtoAuthor ship

Pattern

Volume Contribu- | Percentage | Contribu- Percent- Contri- Percent-
No. and tion by (%) tionby Two age (%) butionby age (%)

Year One Author Authors More Than

Two Au-
thors

1(2011) 1 5.88 7 10.77 5 12.50
2(2012) 1 5.88 5 7.70 4 10.00
3(2013) 1 5.88 5 7.70 5 12.50
4(2014) 2 11.77 7 10.77 5 12.50
5(2015) 2 11.77 13 20.00 0 00
6(2016) 1 5.88 5 7.70 6 15.00
7(2017) 4 23.53 9 13.84 3 7.50
8(2018) 0 00 8 12.30 9 22.50
9(2019) 3 17.64 3 461 0 00
10(2020) 2 11.77 3 4.61 3 7.50

Total 17 100 65 100 40 100

From the above table it is clear that maximum numbers of research contributions by
more than two authorsin thisjournal are in the year 2018 (i.e. 9)and maximum numbers
of research articles by two authors (jointly) in thisjourna are in the year 2015 (i.e. 13).
It can also be said from the above table that maximum numbers of research articles by
single author in thisjournal arein the year 2017 (i.e. 4).

6.4 Table 4 : Distribution of ContributorsAccording to Gender.

Gender Number of Contributors Percentage (%)
Male 218 79.56
Female 64 20.44
Total 282 100

The above table shows that there are totally 79.56% contributors of this journal are
male and 20.44% contributors are female during the period under study [i.e. 2011 —
2020]. There are total 218 male contributors and 56 female contributors from volume 1 to
volume 10 [total ten volumes under this study].
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6.1 Table 5 : Volume-wise Distribution of Contributorson the Basis of Gender.
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Vol. No. & Male Percentage Female Percentage
Year Contributors (%) Contributors (%)
1(2011) 28 12.85 04 06.25
2(2012) 22 10.09 06 09.37
3(2013) 27 12.39 05 07.82
4(2014) 29 13.30 08 12.50
5(2015) 21 09.63 05 07.82
6(2016) 24 11.00 07 10.93
7(2017) 23 10.55 08 12.50
8(2018) 26 11.93 09 14.06
9(2019) 07 03.21 05 07.82
10(2020) 1 05.05 07 10.93

Total 218 100 64 100

After analysing the above table it can be said that maximum numbers of male
contributors are in the year 2014 (volume 4) and minimum numbers of male contributors
arein the year 2019 (volume 9). It can also be said from the above table that maximum
numbers of female contributors are in the year 2018 (volume 8) and minimum numbers

of female contributors are in the year 2011 (volume 1).
6.6 Table 6 : Distribution of ContributionsAccordingto Citations

Volume No. Year No. Of Contributions | No. Of Citations Average
1 2011 13 144 11.07
2 2012 10 136 13.60
3 2013 11 118 10.72
4 2014 14 188 13.42
5 2015 15 216 14.40
6 2016 12 148 12.33
7 2017 16 167 10.43
8 2018 17 189 11.11
9 2019 06 79 13.16
10 2020 08 87 10.87
Total ==== 122 1472 12.06

From the above tableit is clear that the average numbers of citations per contributions
aremaximuminVolume5intheyear 2015 [i.e. 14.40] and the average number of citations
per contributions are minimum in Volume 7 in the year 2017 in thisjournal [i.e. 10.43].
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It isalso clear from the above that Maximum numbers of citations are in Volume 5 in the
year 2015[i.e. 216] , and minimum numbers of citationsarein Volume9in the year 2019
inthisjournal [i.e. 79].

5.7 Table 7 : Typesof Publications Cited

Types of Publications Cited No. of Citations Per centage (%)

Books 398 27.03

Journals / Periodicals 498 33.84

Seminar / Conference Proceedings 146 09.92

Reports / Working Papers / Approach 48 03.26

Papers

Thesis/ Dissertations 108 07.33

Government Documents/ Daily 62 04.22
Newspapers etc.

Electronic Documents (e-books, 212 14.40
e-journals etc.)

Total 1472 100

The above table shows that the Journals and Books are mostly cited by the authors.
As we are now living in the age of digital and electronic resources, the scientists,
technol ogists and researchers are also cited the electronic resources very frequently. The
other documents like conference papers, thesis & dissertations, working papers, reports,
etc. are also cited by the researchersin thisjournal.
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6.8 Table 8: Distribution of ContributionsAccording to Different Micro-
Subjectsunder Data Mining and Emerging Technologies

Micro-Subjects Number of Contributions Percentage (%)

Data Mining Algorithms 11 9.01
Data Mining Applications 8 6.55
Data Mining Methods 9 7.38
Data Mining for Business Intelligence 7 5.74
Emerging Technologies in Data Mining 9 7.38
Data Mining Tools 4 3.28
Bio-Informatics 2 1.63
Data Warehousing 6 4,92
Information Extraction Methodologies 4 3.28
Genetic Algorithms & Categorization 7 5.74
Techniques for Data Mining
Data & Information Integration 8 6.55
Microarray Design and Analysis 4 3.28
Privacy Preserving Data Mining 2 1.63
Statistical Methods for Data Mining 4 3.28
Multidimensional Data 8 6.55
Knowledge Discovery in Databases (KDD) 4 3.28
Information Retrieval 2 1.63
Metadata Use & Management 2 1.63
Search Engine Query Processing 4 3.28
Data Models and Access Structures 3 245
Semantic Web and Ontology 2 1.63
Advanced User Interfaces for Data Mining 3 2.45
Visual Languages for Data Mining 2 1.63
Data and Result Visualization 3 245
Enterprise Data Mining and Management 1 0.81
Intrusion Detection 2 1.63
Fraud Prevention and Surveillnce 1 0.81

Total 122 100

After analysing the above table it can be said that the maximum numbers of
contributions published in thisjournal during this period under study ison ‘Data Mining
Algorithms'. It can also be said from this table that ‘Data Mining Applications’, ‘Data
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Mining Methods', ‘Data Mining for Business Intelligence’, ‘ Emerging Technologies in
Data Mining’, ‘ Data Warehousing' , ‘Multidimensional Data’, and ‘ Genetic Algorithms
& Categorization Techniques for Data Mining' are also attracted by the researchers
regarding their fields of research. It is also clear from this table that ‘Data Mining Tools’,
‘Information Extraction Methodologies', ‘Microarray Design and Analysis, ‘ Statistical
Methodsfor DataMining’, ‘Knowledge Discovery in Databases (KDD), ‘ Search Engine
Query Processing’, ‘Data Models and Access Structures', ‘Advanced User Interfaces
for Data Mining’, ‘Visua Languages for Data Mining’, ‘ Data and Result Visualization’
are the micro-subjects are also coveredby the Discipline of * Data Mining and Emerging
Technologies' . Many research articles are also published on these micro-subjects.

7. Findings and Conclusion :- After completion of this study, it can be said that
there are total 122 numbers of contributions under this study during the period covered
[i.e. 2011 — 2020]. Out of this 122 research papers, there are 40 research papers are
contributed by more than two authors, 65 research articles are contributed by two authors
and only 17 contributions are contributed by single author. It is clear from this study
that maximum number of contributions are in the year 2018 [ i.e. 17]. It can be said that
maximum numbers of research contributions by more than two authors in this journal
arein the year 2018 [ i.e. 9], and maximum numbers of research articles by two authors
(jointly) in this journa are in the year 2015 [ i.e. 13]. It is aso clear that maximum
numbers of research articles by single author in this journal are in the year 2017 [i.e.
4]. There are total 218 male contributors and 64 female contributors in the ten volumes
which are covered by this study. This study shows that the average numbers of citations
per contributions are maximum in the year 2015 [i.e. 14.40] and the average number of
citations per contributions are minimum in the year 2017 in this periodical [i.e. 10.43].
It is also clear from the above study that maximum numbers of citations are in the year
2015 [i.e. 216] , and minimum numbers of citations are in the year 2019 in thisjournal
[i.e. 79]. It is adso an important point to be noted that all the research articles published
in this journal are carrying citations adequately. It can be said from this research work
that the Books and Journals are mostly cited by the authors of this periodical. As we are
now living in the electronic era, the hybrid libraries and hybrid information centres are
playing an important role in the overall society regarding the information processing,
information retrieval and information dissemination. The authors are consulting the
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electronic resources for the purpose of their study and research and those electronic
resources are cited by the researchers very frequently. The other documents like
thesis, dissertations, working papers, Government Reports, conference papers etc. are
also cited by the researchers. After completion of this study, it may be said that ‘Data
Mining Algorithms' is the main thrust area of thisjournal. Maximum research papers are
published in this journal are on ‘Data Mining Applications’, ‘Data Mining Methods',
and ‘Data Mining for Business Intelligence’. The topics like ‘ Emerging Technologiesin
Data Mining’, ‘ Data Warehousing' , ‘Multidimensional Data’, and ‘ Genetic Algorithms
& Categorization Techniques for Data Mining’ are also attracted by the researchers. The
other micro-subjects under ‘ Data Mining and Emerging Technologies' are also attracted
by the researchers in the concerned subject field. It is also clear from this study that
‘Data Mining Tools, ‘Information Extraction Methodologies', ‘Microarray Design and
Anaysis, ‘Statistical Methods for Data Mining’, ‘Knowledge Discovery in Databases
(KDD), ‘Search Engine Query Processing’, ‘Data Models and Access Structures’,
‘Advanced User Interfaces for Data Mining’, ‘Visual Languages for Data Mining’, and
‘Data and Result Visuaization' are the micro-subjects come under the broad subject
discipline of ‘Data Mining and Emerging Technologies' . The researchers are very much
inclined to publish their research papers in the above-mentioned subject fields also. This
journal is an internationally renowned, prospective, futuristic and potential journal and it
has already been gained its popularity among the scientists, technologists, and research
scholars. We are hopeful about the qualitative articles of thisjournal.
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ROLE OF MEDIA IN POLITICAL AWARENESS: AN OBSERVATION
Dr. Sayanti Halder
Assistant Professor, Dhruba Chand Halder College, Dept. of Political Science

Human civilization has been changed through a continuous process. It has changed
the language and culture of human beings. Science and technology are the outcome of
modern civilization.! Printing system is aso the invention of modern civilization. Mass-
communication is established quietly and developed before invention and establishment
of printing system. The establishment of mass communication comes as a process of
natural tendencies of human groups. In the primitive stage mass-communication was a so
developed among the primitive human beings.? But modern civilization offers modern
science and technology through which mass-communication is highly developed and
widely spread than earlier?

Mass-communication is the practice and product of providing information and leisure
entertainment to a large often unknown and increasingly fragmenting audiances.* Mass-
media is the vehicle of mass-communication. In the age of globalization, the influence
of mass-media is enormously increased and developed. The term globalization is not a
precise one, and it is used in different ways in the literature. In the most general sense, it
refersto the growing interconnectedness of the different parts of theworld, aprocesswhich
givesrise to complex forms of interaction and interdependency.® Mass-communication is
the technology assistant transmission of messages to mass audiences.® Now media are
most powerful instrument through which information is transmitted to recipient. Media
are only interesting because they are integral to culture and society.’

In this connection, we may remember that the media rank-order, news issues which
the public text to be significant as a result of this highlighting. It does not claim to predict
how the audiences will response to specific content that there will be wide consensus that
the issues underscore are indeed important.®

Communication is linked with such terms as sharing, participation, association and
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the possession of common faith.® Heavy television exposure, as a part of media blends
attitudes in the direction of the mainstream cultural values and blends them in line with
the somewhat conservative political agenda of media owners and power structure in
general.’? Since many forms of mediated communication involve some degree of fixation
of symbolic content in a material sub-structure, they endow this content with temporal/
permanent which is generally lacking in the communicating exchanges of face to face
interaction.’! To the extent that the transmission of tradition become dependent on
mediated forms of communication, it also becomes, detached from the individuals with
homeoneinteractsin day to day, i.e., it becomes de-personalised.’? The de-personalization
of tradition is not, however, a uniform and ambiguous process and we can see that with
development of electronic media and specially television, the conditions are created for
renewal for the links between the authority of tradition and the individuals who transmit
it.2®The primary aim of mass-media is to catch and hold, visual and aura attention.** A
good deal of effort in media production is devoted to devices for gaining and keeping
attention by catching the eye, arousing emotion, stimulating interest.™ Media messages
are always open and polysemic and are interpreted according to context and the cultures
of receivers.t® In brief, media are commonly regarded as effective instrument of power
with potential capacity of extent influence in various ways.’

Communication is the way in which attitudes and images are built up in minds of
political decision-makers, to the role and relative weight of mass-media compared with
passed memories, stereo types and other media, and to areas of attention, perception and
orientation, values, evaluation, goal-seeking and decision-making.*® On the other hand,
mass-communication is defined as 1) an act or processes of de-transmission of information,
ideas, emotions, skills by the use of symbol-words, pictures, graphs, gestures and facial
expression,®® ii) media through which flow information and persuasion, iii) the linkages
between individuals and groups, and iv) the mechanism through which human relation
exists and developed.?

Sets of hypothesis are associated with each definition, but there are no identifiable
coherent logical theories.?! Lasswell has described communication thus: “who says what;
in which channel to whom; with what effect”.? In this connection, we should remember
that, “the medium is not the message, not what istransmitted by the medium”.> McL uhan
divides communication media into ‘hot’ and ‘cool’ media. A cool medium is one which
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requires the receiver to involve himself by filling in for missing data i.e. televisions, a hot
medium such asradio, allow thereceiver to remain detached.?* It isfact that, from the very
beginning of the human civilization society has been changed through a process. Media
has spread avital role in the process of change. Man has gained tremendous devel opment
and reached in the highest stage of progress by new invention. In the 21% century ininvent
of medialike radio and television and the later part the invent of computer, website and
internet etc. revealed a new dimension to the human civilization and these have confined
the world in the small boundary of man.® The role of media is now inevitable part of
human life.

There are mainly two types of media: @) electronic media and b) printing media.
Radio, television, computer, website, internet, mobile etc. are electronic media while
printing media include news paper, journal, magazine, periodical etc. Electronic media
are generally controlled by the government. On the other hand, news papers and other
journals are not generally controlled by the government. Degree of control depends on
the nature of government.?

There are several communication structure like i) informal face to face contacts ii)
traditional-social structure, such as family, religious groups etc., iii) political out puts
structures such as legislatures, political input structures such as political party, pressure
groups and mass-media.?’

Theemergenceof mass-mediainasociety providesthepolitical eliteswithatremendous
potential for arousing the interest and influencing the attitudes of these citizens. By the
same token the free circulation of information through a mass-media structure creates
great potential for popular action on the basis of wide spread and accurate knowledge
about political events. Theindependent mass-mediaoffer the average citizen opportunities
to express his grievances and to call upon both the leaders and his peers to join him in
seeking change.?® So mediais the indispensible channel for gaining political knowledge.

All media either electronic or printing are channel for entertainment. Media act not
only for entertainment but also for gaining knowledge. Radio and televisions furnish
different types of information as well as various programmes of entertainment. News
paper, political magazine and periodicals etc. supply political information. The media
have avital role in enhancing of political thinking and political awareness of the people.?®

Political awareness depends on stability and change of political system.* There are
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different channels through people of which mass-media are important active factor.
People place their political attitude on the basis of palitical information what they receive
from media. Hence, media is the communication for information. Communication is the
transmission of meaning through use of symbols. It is the process by which a person
or group tries to make another person or group aware of its feeling about a particular
matter.3! The nature and role of political communication are understood through separate
consideration of its constituted elements. The media of political communication are
usually divided into two categories. i) mass-mediain which message is aimed at alarge
number of receivers and involves no face to face contact between communicators and
receivers, and ii) faceto face media, which carry messagesto only afew receiversat time,
with direct contact between communicators and receivers.®

It is observed that some media how they influence on public opinion in political matter
and how they receiversget political information for gaining political knowledge by which
they are politically aware. The accuracy of the picture of the political world provided by
the mediais quite important in terms of the content of public opinion.*

News papers are important mediafor gaining political knowledge. Most news papers,
in addition to news print substantial numbers of ‘features’, comics, recipes, fashion
notes, bridge columns and so on. Most news papers are also printed material avoided
and intended to influence the political opinion of the leaders, mainly in form of unsent
editorial and signed political columns. But we should not conclude that news papers have
no significant influence on public opinion. Most people obtained their notions of what is
going in politics mainly from what they read in the news column of their news papers and
these notions fix the basic direction of their opinions.* So the effect of news papers on
public opinion is less powerful when it comes indirectly through news stories rather than
directly editorials.

Radio and televisions are aso the important media for political information to
receivers. These media nevertheless play significant roles in the formation of political
opinion. It is revealed by severa studies that people trust accuracy and impartiality of
news presentation on radio and television are more than they trust what they in their news
papers.® Mention may be made in this connection, although there are many Bengali TV
channels in West Bengal what they provide political information are somewhat party
based, yet some impartial information are also furnished. The rural people get political
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information through TV channels.

These two electronic media are important sources of popular ideas about national as
well asworld affairs and as such have a powerful impact upon the information of public
opinion. In all democratic states motion pictures are produced mainly by private farms,
although government agencies occasionally issue ‘documentary films’.* It iswell known
to al that movies produced in the democracies are intended to entertain audiences and
to make money for their producers, rather than to sale particular political point of view.
Direct and obvious propaganda in movies is relatively rare. But it does not mean that it
has no political role in public opinion.* It is observe by study, the reality perceptions of
many movies goers are strongly affected by what they see and these perceptionsin term
powerfully influence political attitude.®®

In this connection, some minor media like magazines, pamphlets, bill boards, posters
in trains and buses, all magazine in different important places, theatre, drama play and so
on may sited. The influence of the minor media on politics is probably greater than the size
of their audience suggests. These media influence tremendously on ‘opinion leaders’.*

Groups are divided on two categories- primary group and secondary group. The above
mention mediaare related to secondary group. On the other hand, primary group includes
face to face relations. Persons belong to a number of primary group compose of people
with who he regularly has direct contact. Every member of a primary group is subject to
various pressures to conform his opinions to those of its associates.®® For one thing heis
likely to read the same news paper, watch the sametel evision programme and see the same
movies- as do his fellows, and his reality perceptions thus tend to be the same as theirs.
Whenever he expresses his opinion contrary to those of its associates, some them may try
‘to set him straight’ and he may learn that peace of clinching to his views is cessations
of the friendly relations with other members of the groups, a preach most people are
unwillingly to pay. Face to face communication thus exerts a powerful influence upon the
political reality, motions, values and preferences.

Despite technological improvements in the mass-media especially television there
is, today no diminution in attention to progress for personalized appeals ‘to get out the
votes' . Personal contact in political campaign today receives a prominent emphasize in
thinking and planning of party strategy.*? Now aday’s most media, particularly, television
has great impact on the public opinion an it is an active element for arousing political
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awareness.”® Thus communication media in the past three or four decades have gained
tremendous significance in influencing the attitudinal pattern of individual thought of the
world. With news papers, films and radio, television and presently with satellite, internet,
website, mobile and other sophisticated delivery system, modern communication have
been thrust into almost every corner of the world.*

Thedevel opment of mass-mediaasthekey in society marchesfromastatetraditionalism
to that of modernity, it may reasonably be expected that a rise in media exposure would
be accompanied by a corresponding impact on attitudinal pattern of the respondents.® To
sum up, press, news paper including daily, weekly, semi weekly magazinesand journal s of
various kinds and government publications is an important media for public opinion and
on the other hand, television is the immediate media for formulation of public opinion.
Motion pictures today are extending great influence upon public opinion.

Political awareness depends on stability and change political system.*® There are so
many agencies through which political awareness is developed. Mass-media are active
and important agencies in modern age. Rational people develop their political attitude
towardspolitical system and political matter on the basisof different information, statistics
and opinion. Political awarenessisrelated to political structure and class structure. Mass-
mediaemphasizedly play theroleinindustrial based areaand city lifethan the agricultural
based area and rural life. The percentage of education is high in urban life while the rate
of education islow in rural life than that of city life.

During the British regime in India, media like news paper, pamphlet, magazine, radio
and ‘Vande Mataram’ played a role to arouse the awareness of the mass of India against
the tyranny of British rule. The peasants of India were also influenced by media, peasants’
organizations and pressure groups. The impressive, if rather short lived broadening of
the national movement in India which was the major achievement of the Swadeshi era
in Bengal never have been attend without the use of new technique of the mass contact
and development of noble forms of organizations.*” The old style of political agitation
had concentrated mainly on presenting through speeches, news papers, pamphlets and
petitions cogent arguments stating the nationalist views on the particul ar grievances of the
day.”® There were alarge number of political associations; communication media help the
considerable achievement of the age in providing nationalism with a mass base.*®
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India is a largest democratic state which is an agriculture-based country. The large
numbers of people live in villages. The education and political culture are not so high.
So political awareness and political participation of village people are low than the urban
educated people. On the other hand, the Indian villages are, in general, economically
lob-sided. The villagers except a few are poor and most of the people are below the
poverty line and they have to spend much time for their livelihood. The poor villagers
are not able to purchase modern media like television, internet, website system etc. A
successful media system in a democratic society depends ultimately upon the choice of
receiver in the selection of media® Radio is the cheap media for poor villagers. The
mass-media including news paper, television, radio, magazines and books constitute the
communication structures.
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Abstract

The Farm movement 2020-2021 has made its mark in the recent political history
of India. The new farm laws intended to create ‘one nation-one market’, break market
protection and increase commercia involvement of the big business companies. The
farmers organized themselves against the laws as they felt it would endanger their
livelihood as the laws were pro-corporate. The anti-farm law protest had spectacular
success as it could forge unprecedented alliance cutting across class, caste, religion and
gender. This article discusses how this movement has revived the farmer’s identity and
protested against authoritarian tendencies of the ruling government.

On November 19, 2021, NarendraModi declared that the farm lawswould be repealed
and along with that the long-drawn struggle of the most historic farmers movement in
Indiacameto an end. The success of India slongest running movement can be contributed
to the successful coordination by the farmer’s union, volunteer groups etc irrespective of
their class and caste identity and varied political views. This movement proved to be
peaceful and persistent against the brutal methods employed by the government, such
as deployment of paramilitary forces equipped with water cannons, tear gas shells etc.
Barricades were set up with barbed wires and trenches were dug near the border of the
capital to resist the protestors. The protestors consciously rejected any kind of political
affiliation so that no political leaders could gain leverage through their movement.

Agricultural reforms have direct impact on the farmers. Thus it swiftly catches the
attention of mass politics especially in countries like India where the rural sector is vast.
The farmers had organized themselves to fight against the three most controversial farm
laws namely- The Farmer’s Produce Trade and Commerce (Promotion and Facilitation )
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Act 2020, The Essential Commodities (Amendment) Act and the Farmers (Empowerment
and Protection) Agreement on Price Assurance and Farm Service Act 2020. The farmer
unions were of the opinion that these laws would expose the farmers to the vulnerabilities
of free market and endanger their livelihoods. This is a very significant movement in
the history of Indian politics and contemporary social movements. It is a reflection on
how civil society organizes in self-defense to protect its community itself against the
expansion of the state apparatus and market economy. During 1947 the Jawaharlal Nehru
Government, taking inspiration from Gandhi’s philosophy of self relince called for gradual
shrinking of the rationing commitments and to rely more on internal procurement rather
than imports. Unfortunately the experiment lasted only for nine months. During that time
India was a food deficit country. Today India has entered the age of permanent surpluses
but even today policies of decontrol seems hard to execute.

The Indian Constitution makers have inserted sufficient safeguards in the constitution
to ensure that passing of ordinances do not become a regular practice in the lawmaking
procedure. But time and again ordinances have been passed with or without the
parliamentary approval. The passing of farm laws have been an example of one
such ordinance. There was nothing in the ordinance that could justify any emergent
situation that required immediate addressing, nor did the Government bother to offer
any explanation. There was no food emergency in India that would have justified the
Government’s decision to pass an ordinance. Perhaps the government utilized the i ssue of
health emergency due to Covid, to pass the laws hastily. Ordinances are simply used as
an anti-democratic tool. This definitely in turn aggravate the citizen’s loss of faith in the
state’s democratic institutions.

The Controversial Acts

The government promoted a convincing narrative about the importance of big private
corporate capital’s entry into the agricultural sector to further the betterment of the
farmers. The Farmer’s Produced, Trade and Commerce (Promotion and Facilitation)
Act 2020, wanted to introduce free trade through removal of restrictions on processes,
agents and physically acquiring agricultural produce. There would be no restrains such
as licenses or stock limits etc and online transactions. This Act would weaken the public
distribution system, which providesthe indigent familiesfood grains at amuch lower cost
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than the open market prices. The Farmers (Empowerment and Protection ) Agreement
of Price Assurance and Farm Services Act 2020 wanted to advocate ‘ contract farming’
through changes in the present, legal and institutional framework. The farmers can get
into agreement with a buyers to cultivate a specific crop that is to be purchased at a
predetermined rate. This law also does not provide any kind of price security to the
farmers. (Jha 2022)The Essential Commodities (Amendment ) Act 2020 shortened the
list of ‘essential’ commaodities by removing a number of important items such as cereals,
pulses, sugar etc. Regulations on prices of essential food itemswould be removed, leading
to rise in prices. Subsequently constraints on their trade stocking were also removed. As
awhole these acts gave free hand to the market forces relating to a plethora of activities
related to Indian agriculture. The Government would have very little role in preventing
hoarding of essential commodities and agricultural produce thus it would be highly
difficult for the Government to control inflation of essential goods. The Farmer’s Produce
Trade and Commerce Act 2020, along with the Essential Commaodities (Amendment) Act
gave leverage to the private traders with increase in hoarding and price manipulation.
The farmers also blamed the Government for not ensuring minimum support price (M SP)
for the agricultural produce. Clearly the winners would be the private traders, processors
and exporters who have the power to control the market forces. Fluctuating prices of
essential commaodities would hugely effect small farmers and food buyers. As a whole
the laws proposed a major reorientation of the existing regulatory mechanism of Indian
agriculture. (Jodhka 2021) And the farmers and farmer’s unions feared that they might
ultimately loose their land, the source of their existence and livelihood.

Agricultural transitionisnecessary for all practical purposes but the government failed
to have a good theory of transition. Ashutosh Varshney suggests that the Government
should have adopted methods like income support and incentives for farmers as they
make the transition to higher value-added farming. Without income support withdrawal
of MSP for wheat and rice is too punitive. (Varshney 2020) The Government through
these laws chooses to expose the farmers to the severity of the market rather than the
industrialists. Legal and administrative support for the farmers is an absolute necessity,
otherwise in case of contract farming the small farmers would be left at the mercy of the
industrialists who definitely have better economic, administrative and legal knowledge.
The neo-liberal economic environment is controlled by the private players, leaving the
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peasantry at the mercy of the market forces would be detrimental to their interests. So it
is important to strengthen the public marketing infrastructure and reduce the farm costs.
Along with the Govermen’s support of M SP the farmers need to be guided to make crop
choices in order to ensure crop diversification. There is no denying of the fact that the
Government should play the key rolein improving farmer and rural welfare.

Blow to the Federal Structure

It is important to note how the Farm Laws tried to change the power structure of the
Indiafederal system. By passing alaw on agriculture, whichisdesignated as a state subject
in the Constitution, the Centre tried to violate the constitutional legidative sphere of the
state. Privatization acts as akey to transfer powers from the state to the Centre. When the
Centre passes |aws on subjects that are mentioned under the State List in the Constitution,
it would definitely come under public inspection. If the new laws came into action the
state’s revenues would have declined ultimately depriving them of fiscal autonomy. Since
agriculture is related to land and supply of food, it becomes an important area for the
states to hold on to their autonomy. Preserving agriculture as a state subject in Indian
federal system and fighting against the entry of agrobusiness capitalism would be very
critical in India's political arena in the coming years. The Farmer’s Produce Trade and
Commerce Act 2020 states that no market fee, cess or levy can be imposed by the State's
Agriculture Produce Market Committee (APMC) act or by any law. Section 16 of this act
states that the Central government will issue directives to the states as and when required
for the successful implementation of the Laws and the state governments would have to
comply to such directives. Clauses across the laws categorically prevent the states from
violating any central directives. The present BJP government at the center concentrates
on a unified national market and centralized inclination within India’s federal structure so
asto bring about businessfriendly development. The increased centralization was viewed
as a threat by the states and they felt their regional identities and aspirations would be
jeopardized by the laws.

Background of the M ovement

If welook back at India' s agricultural scenario we can observe that the condition of the
Indian farmers had worsened over the years due to trade liberalization and globalization
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policiessuch asderegulation of inputs, importsand pricessince 1990s. Thisled thefarmers
to fall into the trap of vicious cycle of debt. The agricultural sector in India is facing
largescale crisis. The report of the Situation Assessment Survey (SSS) clearly brought
out the grim conditions of the farmer households. Neoliberal policies led to shrinking
of usable agricultural land along with this unbalanced distribution of land have pushed
the Indian farmers either to become landless or just having small or marginal holdings.
The neo-liberal reforms also exposed the farmers to yield risk as well as price risk. It
pushed them against the wall leading to a stunning sweep of suicide across the country.
The Bharatiya Kisan Union (BKU) in UPis led by Rakesh Tikait mainly represents the
Jat dominated sugar producing areas in West UP. The framework of agricultural markets
and state procurement in west UP is not as well organized as in Punjab or Haryana. The
farmers here have to carry their wheat produce to Haryanato assert the minimum support
price. Sugar that is produced in area procured by the Government at aremunerative price
which leaves the farmers exposed to the fluctuations of sugar prices in the market which
brought sufferings for the farmers. Therefore the fight for the abolition of the farm laws
came from the basic demand to expand the M SP regime.

Effects of Green Revolution

Green Revolution was intrinsically the furtherance of capital-intensive industrial
agriculture. It mainly emphasized on subsidized fertilizers, irrigation and cultivation of
varieties of rice and wheat which relied heavily on high usage of fertilizers. Since it was
high priced it was introduced in only few districts of Punjab and some other states. As
production peaked, prices fell and the farmers were assured state procurement through
mandis. But in course of time, state support was curtailed and farmers became debt
ridden. India surely reaped the benefits of Green Revolution in terms of aggregate output
aswell asfarmer incomes. But at the same time the use of high-yielding seeds, chemical
fertilizers and pesticides, along with heavy use of water were the negative side of it. So on
the one hand Green Revolution made India a food surplus country, on the other it led to
depletion of the underground water level and degradation of soil fertility and fall in crop
yieldsin the long run. So farmers are forced to invest more money in chemical fertilizers
and thus heavily depend on the local money lenders. Green revolution secured cheap
cereals in exchange for injustice and ecological sustainability. (Aga 2021)_
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Farmer’s Unity Culminating to the Protest M ovement

Against the backdrop of the Land Acquisition Bill and various other neo-liberal
reforms introduced by the Modi Government, a number of farmer organizations emerged
such as Bhumi Adhikar Andolan (BAA) and the All India Kisan Sangharsh Coordination
Committee (AIKSCC). The All India Kisan Coordination Committee was formed in late
2017 as an umbrella organization in order to mobilize the farmers in their struggle for
remunerative prices and relief from debt. So the farmers had been organizing themselves
as their hardships kept on aggravating. Ultimately when the Union government decided
to push ahead with the farm laws the farmers came out with all their strength and vigor.

The unity among the various peasant organi sations|eading to a mass protest movement
did not happen overnight. The Union Government hostility passed the ordinances
without much parliamentary deliberations. Soon analyzing the repercussions of the
laws The Bharatiya Kisan Union in Punjab started their demonstrations and protest
movement. Several rounds of talkstook place between the farmer’s organizations and the
government which eventually led to a deadlock. The opposition to the laws were most
intense in Punjab and Haryana which later spread to the Jat population of Western Uttar
Pradesh. In an effort to unite the farmers from other states The Samyukta Kisan Moracha
(SKM) was formed as a joint platform of Punjab farmer’s organization, All India Kisan
Sangharsh Coordination Committee (AIKSS) and Bharatiya Kisan Union (BKU). Under
the leadership of SKM a nation wide protest movement was stirred with the Dilli Chalo
movement on November 26, 2020. (Gupta 2021) The national capital became the focal
point of the farm law protests. The protesters with tractors and trolleys were stopped at
the Delhi border. Protest sites were set up at Singhu Border, Tikri Border and Ghazipur
Border, interstate highways asthey enter Delhi. With every passing day it became evident
that the farmers have emerged as a united resolute force. Tents and makeshift shelterswere
erected at the protest sites and protesters prepared themselves to brave the harsh weather
and state’'s coercive apparatus. Support was gained from various parts of the country even
though the movement was spearheaded by the Jats or Sikhs of Punjab. The Sikh cultural
religious traditions which was used during the protest had a somewhat secular appeal. The
protest sites became democratic communities. (Jonathan Pattenden 2021) Protestors slept
side by side in the tents and multiple langars or community kitchens were set up which
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provided food not only to the protestor but also the local rural and poor people. The local
villagers supplied fresh vegetables from their lands. Soon the movement had a cascading
effect asthe student’s union and labor’s union joined hands with the protesters. A number
of NGOs provide services like medical camps, clothing and other daily requirements.
The BKU tried to mobilize its village-level cadre and organization, composing farmers
cutting across caste and religious differences. Thus the farmers were united irrespective
of their class, religion and geographical divide of rural and urban. This very technique
was adopted by late Mahendra Singh Tikait. (Kumar 2022) Following RakeshVaishnav
and Ors vs Union of India and Ors, the Supreme Court put a stay order on the laws
and formed a three member committee. But the farmers refused to fall into the ploy of
another committee and demanded to negotiate directly with the government. The farmers
were well aware of the political tactics deployed by the Government to stifle the protest.
The farmers held on to their protest sitestill the end, braving the inclement weather and
coercive forces used by the Government to crush the movement. Even though the present
government advocates cooperative federalism, we very often notice centralization of
power under the Modi government. Time and again we perceive the Government taking
unilateral decisions and aggressively intervening in the affairs of the states. (Jaffrelot
2021)

The protestors' decisions to march to Delhi also points to the fact that real power
lies with the Prime Minister’s Office. 26" January 2021 is an important milestone in the
movement. Violence and disruptions took place on the Republic Day which to an extent
tarnished the nonviolent image of the movement. On the one hand the incident discredited
the movement leadersbut it also made way for therise new leadership. Rather than loosing
ground from the next day onwards the fabric of the movement changed. Community
ties and identities became stronger and the leaders successfully exploited the community
sentiments. Farmers of Punjab organized Mahapanchayats, which were not customary in
the state, but they were organized only to imbibe a sense of solidarity among themselves.
The Farmers movement consolidated rather incompatible forces and organisations to
protect the peasantry. In Haryana, the movement witnessed an unexpected participation of
the Khaps in assisting the protest. The Khaps had previously shunned away from raising
economic political issues. Khap panchayats, the traditionally orthodox establishments,
became agents of change and mass mobilization. Unlike the earlier movements of 1970s
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and 1980s the farm laws protest managed to garner a much more wider support base with
regional and class diversity. The Kisan identity gained prominence in contrast to their
religious or ethnic identities. There was no waning of the farmer’s enthusiasm as they
united to fight against the commodification of agricultural production and trade. The Tikri
border had alarge presence of small and marginal farmers from Punjab and Haryana. The
farmers from the Mewat region also joined the protest which has a significant number
of Muslim population. Farmer groups from Odisha, West Bengal , Jammu and Kashmir
and Kerela aso joined in. The farm law protests opens up scope for a new politics
for progressive change, even though its doubtful whether the solidarity would be long
lasting. (Nilsen 2022) Explicitly projecting their Kisan identity this movement shows
that over the years the farmers were disappointed with the rural-agrarian developments.
The movement skillfully merged diverse strands of ideas including Marxism, Gandhism,
Ambedkarism etc to create an inclusive spirit of protest.

The previous farmers movement gave leverage to the rich landowners. Many of the
farmers’ unions like Shetkari Sanghatana in Maharashtra, the Karnataka Rajya Raitha
Sangha mainly fought for free trade in agriculture and against subsidized food distribution
system. These movements were also caste biased, in contrast the anti farm law protests
managed to mobilize larger sections of society against the threat of corporate control.

Counter Action by the Government

The farm protest had shown unforeseen solidarity across caste, class and gender
backgrounds. This definitely made the authority apprehensive. In order to dismantle the
farmers protest the Government used laws that sanction imprisonment without trial for
an extended period of time without bail. Use of such punitive measures have become
very common to quash dissenting voices. The Government tried to throttle the movement
by brutal police force, unlawful detention and censorship. The mainstream media tried
to spread that the farmers were being instigated by the opposition party. A number of
demonstrators were arrested and put behind bars. Water canons and tear gas was used to
stop the protestors from entering the capital, but farmers remained resol ute and continued
with the movement. The speeches delivered by the farmers and villagers for organizing
the protests reflected their extent of their consciousness and knowledge regarding the
controversial farm laws. A group of young activists started a newspaper, Trolley Times
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to provide a platform for the protesting farmers against the vilification campaigns by the
mainstream media and also provide insights into the farmer’s concerns. They also set up
small libraries for lending books and organized special |ectures, discussion sessions and
programs to spread consciousness and generate enthusiasm among the agitating farmers.
This definitely helped to create a counter narrative against the Centre’s propaganda about
the benefits of the laws. Efforts to control the social media and brand the movement as
Khalistani, religious nationalism or anti national only reflected the desperation of the
ruling power.

Unifying Role of Religion

This movement successfully transcended any particular religious belief or political
ideology. The Sikh spirit of community service especially setting up langars or community
Kitchens at the protest sites fostered a communitarian spirit as more and more people
volunteered in this practice. Caste barriers were broken down at the protest sites where
were treated equally and with respect. Toilets were being cleaned and streets mopped by
upper caste Jats which was definitely an unfamiliar sight. The protestors organized Nagar
Kirtan on the birth anniversary of Guru Govind Singh. A museum on wheel at the Singhi
border displayed pictures of the Sikh glorious past invoking a sense of pride among a
youth. All theses gave courage, strength and determination to the protesting farmers as
they continued their protest braving the harsh climatic conditions. The Samyukta Kisan
Morcha organized Guru Ravidas Jayanti at all protest sites which was attended by all
farmers irrespective of their caste identity. Guru Ravidas, a prominent figure in Sikhism,
his egalitarian versus are part of the Guru Granth Sahib, promoting an interreligious
worldview and shared idioms in sacred practices.

Role of Women in the M ovement

If we observe the agrarian landscape of Punjab and northwest India we notice an
aggressive patriarchal structure. Women are mainly engaged in household chores and
have least visibility in the public space. They are in a disadvantageous position in terms
of food security and nutrition, which they felt would be aggravated if the farm laws came
into force. In case of landownership and inheritance practice also wide gender biasness
is noticed. Wives and daughters are never given land ownership rights. From the 1970s
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onwards women have made their presence felt through various nonviolent struggles such
as Chipko Andolan, Sardar Sarovar Dam Satyagraha etc. they have raised their voices
fighting for issues like livelihood and displacement due to development projects. The
widows of the farmers who committed suicide due to farm debt have carriesthe liabilities
even without clear ownership of the lands. These widows have begun rallying around
Kisan Mazdoor Khudkhushi Peedith Parivar Committee as the Government seems
oblivious of their circumstances. SKM’s main aspiration was to involve larger sections of
to the farm community in the movement, which also called for participation of women.
It would be wrong to say that women had easy access to the movement in a largely
patriarchal setting. In the initial stages of the movement women were not allowed to
sit in the stage along with the male counterparts and amenities were not suitable for
women. Later when the femal e activists voices against this discrimination they ultimately
gained some representation in border management communities and played a very
significant role. Women broke the shackles of the patriarchal structures and took to the
streets, actively engaging in the mobilization process, delivering speeches and raising
concern regarding their lack of recognition as farmers. Women especially from small
farmer and laboring families participated in the movement. SKM Rohtak and Women
organization along with Tikri Mahila Kisan Samiti mobilized local women to the protest
site. Women played a significant role at the toll plaza, the highway protest site. They had
a voice in the decision making committees along with the men from the farmer union
and organizations. (Jagmati Sangwan, Women's Participation in Protests against the
Three Farm Laws in India: Perspectives from the Ground 2022) Rural India is marked
by structural inequalities of class, caste and gender. Women protestors had to put up a
sustained fight against discriminatory practices to make their presence felt and voices
heard. The farmer movement is definitely unique due to the overwhelming presence of
the women organizations and the Khaps. The participation of women was especially
impressive in Jind district which is dominated by khap panchayats. (Siwach 2021) The
rail roko agitation in Haryanawas streered by the women, which was unforeseen in astate
where the social structure is highly patriarchal. During the movement women activists
played active role along with the Khap leaders who is the past never allowed women's
participation in the political space. So patriarchal division of labor was aso not present
at the protest sites.



228 Insight Sovarani Memorial College Journal (2024) XVI

As a whole in this movement women played a multifaceted role. They led marches,
protest gatherings, delivered speeches, wrote articles, managed langars, mobilized
rations (Jagmati Sangwan, Women’s Participation in Protest against The Three Farm
Lawsin India: Perspectives from the Ground 2022) etc. the participation of women in the
movement hel ped them to voice against an authoritarian regime which tried to jeopardize
their livelihood and food security.

Conclusion

The farmer’s protest is a landmark in Indian politics for a number of reasons. It has
opened up new insights for the future of India’s democracy and a path for future protest
movements. The rollback of the three farm laws again brings to the fore, the crisis of
India’s democracy-we find the primacy of a unilateral announcement over the debating
voices in Parliament. The movement also proves that if such unilateralism continues,
ordinary citizens would rise to keep up the spirit of democracy. The major emphasis of
the movement was that by passing the three farm laws the Government was favoring
the corporate houses. Trust deficit between protesting farmers and the government is
enormous. (Varshney 2020) The absolute resolve with which the farmers continued their
protest relentlessly reflects that their movement was not just based on mere perception
that in the long run the farmer’s interests would be undermined as the market would be
driven by private interests. It is evident that the farmer’s are ready to forge unprecedented
alliances to organize joint mass action in order to fight against the neo-liberal state and
corporate led agenda. The protest was not just about the farms and the laws. It also stood
for reinstating the right to protest and uphol d the democratic values. The movement strived
to remain nonviolent and peaceful and could incorporate various sections such as women,
religious minorities and indigenous groups. The site for the protest- the national highway,
also played acrucial role as it successfully grabbed the media attention. This movement
can be viewed as a resistance to authoritarianism. The strategies adopted by the farmers
to continue the movement for along period of time in a more or less nonviolent fashion
would definitely serve as guidebook for future struggles. In the days to come the present
Government needs to emphasize more on opportunities for democratic dialogue and
negotiations and policies should be potentialy transformative, informed and pragmatic.

Any coercive methods would definitely have a backlash.
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Abstract: The present study explores the resources available in DIKSHA platform
which is the ‘one nation; one digital platform’ for school education in India. Varieties
of open educational resources (OER) in various formats are available for the students,
teachers, parentsand institutionsfor all statesand Union Territories (UTs). Datahave been
collected from this portal. The analyses show that digital contents in English (1,42,823)
and Hindi languages (1,00,089) languages are available more in this portal and a large
number of videos (35.07%) and documents (33.09%) files are there. Uttar Pradesh hasthe
highest learning minutesin this portal

Keywords: DIKSHA, OER, open educational resources, e-context, digital documents,
online education, knowledge sharing

1. Introduction

The accessibility of information technology and its rapid advancement have enhanced
educational system in Indiain a number of ways. Though the one of the fundamental
rights to every people is the access information and knowledge, but the limitations are
there to access areading material that introduces a barrier to enhance educational system.
Development of OER solves this barrier in all spheres of education health including
industry. OER is based on the simple yet effective principle of making educational
resources freely and legally accessible online for the public to remix, share, improve and
distribute (William and Flora Hewlett Foundation, 2013, Nov 13).

Any type of educational content, from tiny photos to large books or online courses,
can be considered OER. Open educational resources (OER) repositories offer a variety
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of educational courses, degree programs, course materials, textbooks, articles, videos,
assessments, software applications, and other forms of educational materials (Neely et al.
2016). These days, agrowing number of organizations and people exchange these digital
resources online without interference from monetary, legal, or technological constraints.
OER offers teachers the chance to improve their instructional strategies while making
education more accessible to all learners (Kurelovic, 2016). Education has suffered
globally as a result of the Covid-19 pandemic, particularly in India. There are so many
initiatives on OER in India such as National Digital Library of India (NDLI), Digital
Infrastructure for Knowledge Sharing (DIKSHA), Shodhganga and so on. To assist the
Indian education system, however, a number of policies have been put in place at the
individual, institutional, and even governmental levels.

2. DIKSHA - an overview

DIKSHA (Digital Infrastructure for Knowledge Sharing) initiative of the National
Council of Educational Research and Training (Ministry of Education, Government of
India), a national level platform for school education has been launched under PM-e-
Vidyaof India. The main objective of this platform isto provide digital learning resource
across the country. It was launched 5" September 2017 by Honourable Vice President of
India— Shri M. Venkaiah Naidu. Presently DIKSHA has been adopted by almost al the
States and Union Territories (UTs). This portal provides free access of digital resourcesto
the students, teachers, and parents (https://diksha.gov.in/). DIKSHA has seen more than
1.72 crore registered users and more than 2.10 lakh daily users as on August 25, 2024.
The portal shows that 552.15 crore learning sessions and 6,407.59 Crore learning minute
till the data. The platform offers 6,782 energized text books and 3.58 lakh e-Contents as
OER in more than 30 Indian languages and on more than 300 subjects.

3. Objectives

The main objectives of this study are as follows:

e To know the various digital resources available on DIKSHA platform

¢ To find the language wise OER for strengthening online education across the country
e To identify the resources in different subjects

e To find the usage pattern of OER by the states and UTs.
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4. Review of Literature

Open Education Resources (OER) emerged as aresult of the free software movement,
according to Caswell et al. (2008).In the field of education, OERs are a comparatively
new development with the goal of liberalizing access to knowledge and increase the
standards of educational resources (William and Flora Hewlett Foundation, 2013, Nov
13). Open licensing, namely “new legal means to create and distribute open tools and
content through licensing schemes such as Creative Commons,” has been recognized by
the OECD (2007) as another legal issue guiding various areas of open education. OER
must be part of the public domain or be distributed under an open license, such as the
Creative Commons License (CCL), which alows anyone to use, alter, and redistribute
them for free or with very few restrictions (OECD 2007; UNESCO, 2011).

Many studies on OER and open licensing have been completed at national and
international level (Singh, 2024). Olivier & Baroud (2023) found OER initiativesin South
Africain their edited book “Open educational resources and open pedagogy in Lebanon
and South Africa’. Cai et al. (2023) investigated China, Jung (2022) studied Japan and
Korea. Nath (2022) studied the various initiatives on OER taken in India and abroad.
The traditional model of teaching and learning will shift as a result of the accessible
and widespread availability of excellent educational resources, raising the standard of
instruction. The Indian government has initiated a number of cutting-edge projects and
programs pertaining to the creation and distribution of educational materials, including
SHAKSHAT, NMEICT, NPTEL, OSCAR, and E-grid (Dutta, 2016). But various
issues and problems of OER have been facing by the Social Scientists of Select Higher
Educational Institutions in India (Kumar, Baishya & Deka, 2021). In order to use OER
effectively for increasing educational opportunity and quality in the Indian context, a
systemic and sustainable way is to identify difficulties and making solutions that address
infrastructural preparedness (Vijay Kumar, (2009). Singh (2024) has addressed many
barriers regarding OER in Indiafaced the usersin his study. In order to make OER more
accessible to students, instructors, parents, and institutions, a study on the current state of
OER available on the DIKSHA portal is required.

5. Methodologies and data collections

Online survey method hasbeen followed for thisstudy. Livedataon various educational
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resources are available in DIKSHA portal (https://diksha.gov.in/data/). The dashboard of
this portal consists of four visualization areas namely ‘User Metrics', ‘Usage Metrics,
‘Content Metrics and ‘ Course Metrics' . Every section of the areas has been scanned and
then data have been collected. This study has captured data on August 25-26, 2024 from
this portal. As the present study has been conducted on OER, only the data under ‘ Usage
Metrics and ‘ Content Metrics' have been considered.

6.1 Content type of OER
In DIKSHA platform digital resources are available in different medium and format
like audio video, document and others formats. The following analysis shows number of

documents in different content types.

Tableno.1l: OER in different content types

Sl.no. Content type Number of OER %
1 Audio 18 0.01
2 Document 1,18,651 33.09
3 Interactive Content 72,637 20.26
4 Video 1,25,766| 35.07
5 YouTube video 41,520 11.58
Total 3,58,592 100

A chart using the above table has been shown below:

YouTube

video | 0.01%

11.58%

Ao

Chart nol: Different content types
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The above clears that a large number of videos (35.07%) and documents (33.09%)
e.g. pdf are available in DIKSHA portal. A good number of interactive contents (20.26%)
are also available in that portal. A least number of YouTube videos (11.58%) are there.
Almost negligible amount of audio materials (only 18) are available in the portal.

6.2 Energized Textbooks and e-Contents

The DIKSHA platform contains alot of energized text books and e-contents for their
users. Those learning materials have been framed in different Indian languages. This
section discuss about language wise reading and | earning materialsavailablein this portal .

Table no. 2: Statement showing language wise Textbooks and e-Contents

Sl. no. | Language Text book | E-Content
1 Arabic 21 314
2 Assamese 77 4,465
3 Bengali 80 2206
4 Bodo 44 1393
5 English 3,005 1,42,823

6

Gujrati 101 19829
7 Hindi 2,130 1,00,089
8 Kannda 268 20,326
9 Konkani 27 1584
10 | Malayamam 49 1625
11 Manipuri 19 342
12 | Marathi 178 17,514
13 | Mizo 11 718
14 | Odia 85 9,958
15 |Persian 14 216
16 | Punjabi 12 3,950
17 | Sanskrit 66 2,996
18 | Sindhi 64 325
19 | Tamil 294 11,546
20 | Telugu 226 16,271
21 | Urdu 459 13,187

Total 7,230 3,71,677

The above table shows that total number of energized textbooks and e-contents are 7,230
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and 3,71,677 respectively available in 21 languages. The above table excludes some
e-content materials in other languages e.g. e-contents available on Arbi, Dogri, Garo,
Kashmiri, Khasi, Koch Rajbongshi, Santali, Tulu etc. for comparative analysis as there
is no text book available in those languages in this portal. A large number of text book
are available in English (1,42,823) and Hindi languages (1,00,089). The following two
charts exclude these textbooks available in those languages for details comparisons of
textbooks.
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Chart no.2: Decreasing order of energized text book in different languages
The above chart shows that a large number of energized text books are available in
Urdu (459), Tamil (294), Kanada (268), Telugu (226) and in Gujrati (101). Availability
of energized text books in Odia, Bengali, Assamese, Sanskrit and Sindhi languages are
considerably is considerably low than other languages. The found few books in Persian
(14) and Punjabi (12) languages.
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The above chart shows that e-contents in Kannda (20326) and Guijrati languages
(19,829) are very high in number. More than 5,000 e-contents are available in each of
Marathi, Telugu, Urdu, Tamil and Orid languages. A least number of e-contents are there
in Assamese, Punjabi, Sanskrit, Bengali, and in Malyamam.

6.3 Subject wise Energized Textbooks (ETB)

There are 301 subject wise energized textbooks are available in this portal. Below are
the subjects that have the greatest availability (more than 100) of engaging textbooks.

Table no.3: Subject wise number of energized text books (selected only)

Sl. no. | Subject No. of ETB
1 Mathematics 1,030
2 English 639
3 Hindi 553
4 Science 457
5 Geography 389
6 History 313
7 Political Science 288
8 Economics 215
9 Social Science 196
10 |Physics 159
11 | Chemistry 157
12 | Accountancy 152
13 Environmental Studies 141
14 | Sociology 128
15 | Urdu 127
16 | Biology 117
17  |BEvs 117
18 | Sanskrit 108

The above table shows that more ETB are available in Mathematics (1,030), English
(639), Hindi (553), and on Science (457) subjects. A good numbers of text books on
Geography, History, Political Science and Economics subjects are also available in this
portal.

6.4 L ear ning minutes by the Statesand UTs

The DIKSHA portal shows the learning minutes by the states and the UTs. The



following table shows the data on total learning minutes.
Table no. 4: Decreasing order of learning minutes by the states and UTs
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Sl.no. States& UTs Learr_ling minutes
in total

34 Uttar Pradesh 1380,13,10,696
20 Madhya Pradesh 771,04,12,834
5 Bihar 598,32,41,224
16 Karnataka 523,81,05,703
29 Rajasthan 411,79,40,156
11 Gujarat 328,80,82,632
21 Maharashtra 313,30,30,966
15 Jharkhand 286,96,37,488
26 Odisha 269,17,35,626
2 Andhra Pradesh 245,32,59,086
7 Chhattisgarh 192,36,94,774
12 Haryana 154,07,51,033
14 | Jammu And Kashmir 147,84,56,621
31 Tamil Nadu 93,79,91,853
9 Delhi 82,17,78,987
32 Telangana 75,30,62,391
4 Assam 73,53,92,130
28 Punjab 73,49,55,074
35 Uttarakhand 44,22 78,919
13 Himachal Pradesh 36,94,83,072
17 Keraa 24,14,80,747
23 Meghalaya 22,32,59,730
36 | West Benga 18,31,22,260
22 Manipur 18,13,44,820
10 Goa 14,33,83,876
33 | Tripura 11,97,56,352
6 Chandigarh 10,49,60,705
25 Nagaland 9,50,59,097
3 Arunachal Pradesh 9,18,95,038
1 Andaman and Nicobar Islands 8,88,01,837
18 Ladakh 8,83,47,995
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Sl.no. States& UTs Learr)ing minutes
in total

30 | Sikkim 7,82,11,353

24 | Mizoram 4,89,98,647

27 Puducherry 4,75,99,344

8 Dadra and Nagar Haveli and Daman & Diu 3,31,69,112

19 | Lakshadweep 78,13,598

In the above the table containing DIKSHA portal usage by the States and UTs, it isfound
that Uttar Pradesh, Madhya Pradesh, Bihar, Karnataka, Rajasthan, Gujarat, Maharashtra,
Jharkhand, Odisha and Andhra Pradesh are the leading states in this regard. Regarding
UTs, it is observed that residents of Chandigarh, the Andaman and Nicobar Islands, and
Ladakh use the DIKSHA portal more frequently.

7 Discussions

To increase the use of OER by the learners, teachers and other stake holders the
Ministry of Human Resource Development (MHRD) hastaken many initiatives. DIKSHA
is one of them. The resources available in this portal are provided in free to the school
children in various school students. These resources are not only useful to the learners
but to the teachers also. The above analysis clarifies that only some states and UTs are
very proactive to use the platform and to contribute to the portal. It is good sign that the
development of e-contents by the contributors from different states and UTs are gradually
increasing. The dashboard of the portal shows the decreasing rate in many cases by all
the states and UTs after the Covid-19 pandemic. But stability is noticed there after this
period. The usage pattern by the states shows that only 50% of the states including UTs
crossed 150 Crores learning minutes in the portal. Therefore, the study recommends the
followings for fruitful and eventual implementation of the portal.

e Awareness about the portal isrequired to all levels of primary, secondary and upper

secondary level through conducting various programmes, workshops, seminars etc.

e Capacity building programmes for learners and teachers for adopting digital

technology in their classrooms.

e Physical infrastructures like ICT classrooms, digital devices, high-speed internet

facilities etc. are essential.
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e Special packages must he provided for hard to reach areas and remote villages in
various states.

e Various online courses for the teachers are to be provided so that these courses can
help teachers to increase their leadership skill, concepts and application (Sharma,
2021).

8. Conclusion

The DIKSHA platform has a substantial number of open educational resources (OER)
that is becoming more and more accessible to learners and other stakeholders every day.
There are many different kinds of educational resources available, including lesson plans,
micro-courses, supported content materials like videos that aid in concept clarification
and explanation for teachers, practice materials for students, assessment materials to aid
in learning evaluation for teachers and students and so on (Sharma, 2021). To make the
fruitful use of this huge amount of OER, the government will need to make numerous
technological adjustments throughout the nation to ensure the implementing of digital
education.
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MANAGING INDIGENOUS KNOWLEDGE: DESCRIBING THE ROLE
OF PUBLIC LIBRARIES IN HOOGHLY DISTRICT, WEST BENGAL
Dr. Pronaobi Porél
Librarian, Rabindra Mahavidyalaya, Champadanga, Hooghly, West Bengal, India

Abstract: The study focuses the role of public libraries for capturing, managing and
sharing indigenous knowledge. Indigenous knowledgein district of Hooghly isan integral
part of the daily life. It influences directly or indirectly on various socio-economic and
cultural activities of the people of this district. Many social organisations, especialy the
public libraries play significant roles in this regard. This is a quantitative study with data
from interviews and telephonic conversations with 15 librarians of public libraries in
Hooghly District. The results highlight methods of capturing and managing indigenous
knowledge by those libraries. It aso explores various issues regarding dissemination and
awareness of indigenous knowledge. Few recommendations have aso been made for all
the stakeholders in this regard.

Keywords: Indigenous knowledge, public library, indigenous knowledge system,
heritage, archive, Hooghly, West Bengal

1. Introduction:

Over time, many cultural experiences and typical understanding have been carried
out generation to generation and preserve them by the indigenous peoples in various
communities around the world (Bruchac, 2014). These understandings are helpful for
strongly social bonding, economic activities, and educational system. Thisissimply called
indigenous knowledge (IK). It isalso called “traditional knowledge’, “local knowledge’,
“traditional ecological knowledge’ or “ethno-ecology” etc. IK isconsidered as the socidl
capital of the poor people (Senanayake, 2006). It is their main asset to invest in the
strugglefor survival and for developmental activities. Though the survival activitiesinthe
community of indigenous people are vital to them which include produce food, provide
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for shelter and to achieve control of their own lives (World Bank, 1998). Indigenous
knowledge (IK) includes the practices by the peoplein acommunity, expressions, beliefs,
insights, understandings and experiences gained for surviving in an Indigenous group.
ThelK isgenerated in aparticular territory by interacting among indigenous people. Most
of the IK contains important scientific data as this knowledge is best viewed as a practical
engagement — tested, augmented, and refined through generations of land-based practices
(Grey, 2014). The IK is generally transferred from one generation to another generation
formally and informally among kin groups through social encounters, oral traditions,
ritual practices, and other activities which includes oral narratives that recount human
histories; cosmological observations, techniques for planting and harvesting; hunting and
gathering skills; specialized understandings of local ecosystems; and the manufacture of
specialized tools and technologies and so on (Bruchac, 2014).

2. Objectives:

Main objectives of the study are

e Toidentify variousIK at the local level;

e To find out the methods of awareness taken by the library about IK;

e To state the collections of documentson IK in public libraries,

e To uncover the status of infrastructure directly or indirectly required for
preserving IK;

e To find out the role of public libraries regarding IK

3. Review of Literature:

Public libraries have significant role (Abdul Kargbo, 2005) in promoting indigenous
knowledge for developing various aspects of the countries. Muswazi (2001) studied for
indigenous knowledge management in Swaziland. In the knowledge management era,
information professionals have great opportunities and challenges for managing and
preserving indigenous knowledge (Ngulube, 2002; Sithole, 2007; Lwoga, Ngulube &
Stilwell, 2011). Not only have the information professionals, the whole information
service sectors had aso responsibilities and protocols in this regard (Nakata, Byrne,
Nakata & Gardiner, 2005). Anderson (2005) studied for the crisis of access, control and
future utilities of indigenous knowledge. In most of the countries, indigenous knowledge
Is sadly diminishing at an alarming rate and therefore, an urgent need to collect it before
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much of it is completely lost (Kargbo, 2006; Lindh & Haider, 2010). For collecting
and preserving local information resources many initiatives have been taken by various
institutions (Isah, Bashorun & Omopupa, 2011). Desa Informasi (Information Village),
an initiative has been taken by Petra Christian University through the implementation of
an ingtitutional repository (IR) system (Tjieka, 2006). Stevens (2008) showed different
ways of knowing indigenous knowledge and stated tools and strategies for managing this
knowledge. The role of social media technologies to create, preserve, and disseminate
indigenous knowledge among communities is most significant (Owiny, Mehta &
Maretzki, 2014). Therefore the role of ICTs is most significant for sustainable Indigenous
Knowledge Systems (Myeza & Kaya, 2016; Azubuike & Aji, 2021). Role of public
libraries for managing local indigenous knowledge is most important (Owolabi, Ovwasa,
Ajayi & Odewale, 2022).
4 . Methodology:

Thisis a prototype qualitative study and the data have been collected from the public
libraries in the District of Hooghly, West Bengal. Purposive sampling has been followed
for datacollection and atotal of 9 publiclibraries have been selected. The selected libraries
include one district library, one town library and seven public libraries at remote villages
in Hooghly District. An open ended questionnaire has been placed to the librarians or to
the in-charge of the libraries physically and some of the cases data have been collected by
telephonic interview with them. They have been asked about various aspects of the local
IK, types of IK, methods of awareness, collection and preservation of IK by the libraries,
infrastructural conditions of the libraries etc.

4.1 Data Collections

A total of 9 public libraries have been selected purposefully which include district
central library, town libraries and public librariesin rural aress.

1. Hooghly District Central Library
Chandannagar Pustakagar
Uttarpara Jaikrishna Public Library
Serampore Public Library
Tarakeswar Yuba Sangha Town Library
Ta pur Kishore Pathagar

o vk~ wnN
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Ramnagar Banimandir Pathagar
. Bandhab Nabarun Pathagar
9. Rashidpur Union Library
Table 1. Statement showing queriesto thelibrariansand their responses

Sl. no. Querieson IK Yes No May be
1 Awareness programme about |K 2 7 0
2 Identifying IK by the libraries 2 7 0
3 Understanding importance of IK 9 0 1
4 IK in library collections 3 4 2
5 Financial problems 9 1 0
6 Technical problems 7 2 0
7 Minimum IT infrastructurein libraries 2 4 3
8 Influence of Covid-19 on IT infrastructure 2 7 0

5 Discussion of findings
It highlights the findings based on the objectives of the study, under the following
headings and sub-heading:
5.1 ldentifying IK at local levels
a) Bramha Puja (for awareness of fire at Champadanga, Tarakeswar Block)
b) Olaibibi (for awareness and prevention of communicable diseases at Ranbugpur)
c) Dhyana Utsab (for agricultural information exchange among communities at
Pursurah)
d) Dighir Mela (for mutual exchange/sale of old furniture and other various items at
Arambagh)
e) Jandar Mela (Alur Dam Mela) (food, new crops, economic activities etc at
Rabalhat, Hooghly)
5.2 Methods of awareness about IK

a) Most of thelibrarians (7 out of 9) said that they do not follow any methods regarding
identifying and awareness of local IK. But other two libraries arrange programmes
or cultural activities by which indirectly they aware about local 1K.
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b) Positive responses have been received from all the librarians that 1K is important
for all aspects of development of acommunity.

5.3 Coallections of documentson IK

a) Most of the librarians (6 out of 9) said that they have not any collected item in any
form regarding IK. Rest of the librarians said that they keep such IK mainly in
printed form.

b) Most of the librarians try to collect local IK but due to financial and technical
problems they fail to take any initiatives.

5.4 Statusof infrastructure

a) Only Uttarpara Jaikrishna Public Library and Hooghly District Central Library
have infrastructures like computer, internet connection, scanners etc. for the users
and aswell asfor managing IK.

b) Another two librarians said that their IT infrastructures have been damaged due to
Covid-19 Pandemic and till now these are not restored. Rests of the libraries have
no infrastructures regarding this.

6. Conclusion:

Managing IK is an important input for sustainable development of this district. 1K
management comes with challenges and costs; public libraries are not in well positioned
when it comesto issuesrelating to collection devel opment, preservation and dissemination
of information. Public libraries should be proactive to aware and educate stakeholders on
the value, contribution and importance of IK for community development. These can be
done through seminars, conferences and public education.
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Abstract:

Artificial intelligence (Al) has entered into various sectors, such as education,
agriculture, healthcare, economics, and library management. Its incorporation in library
management aims to enhance resource allocation for more favourable results. This paper
focuses on the adoption and application of artificial intelligence within the academic
library system. The paper describes the concept of artificial intelligence while tracing its
origin and components. The study is to investigate the possible uses of Al within India's
academic library system. It further discusses with the advantage of adopting artificial
intelligence in academic libraries which includes user-friendly, infinite functions, ability
to take complex work among others; and the challenges faced by library management
towards the adoption of artificial intelligence which include financial uncertainty, job loss,
technological disadvantages among others. The paper recommends that government and
library management must come together to predict the way forward for academic libraries
in terms of meeting up with the latest standard of the use of Al in libraries. Furthermore,
it is recommended that library staff should be exposed to training and retraining in the
use of artificial intelligence in delivering of library services. Moreover, the integration
of Al should be firmly established as a standard practice across all library units. The
institutions' budgetary allocations should take Al costs into consideration. The Indian
library system’s academic libraries could make it simpler to find materials if Al is used.

Keywords: Artificial Intelligence (Al), Academic Libraries, Library Services,
Components of Al, Library System, etc.
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I ntroduction:

Libraries are regarded as knowledge and information repositories, serving as crucial
hubs for academic and community enrichment. In thisIT and digital age, libraries are not
exempt from the transformative power of technology, and one such transformation that
1s making significant inroads is the integration of Artificial Intelligence (AI). Al involves
computer-controlled robots that possess the capacity for intelligent thinking akin to
humans. These robots are electronically operated with the aid of computers, replicating
human mental faculties. Al records and assesses all user activities, enhancing human
convenience and progress in various life domains, a result of advancements in science
and technology. Due to the massive strain on librarians to offer library customers with
high quality services as a result of the information explosion in our current culture. In
the library setting, the adoption of Al can improve library services and provides access
to accurate information that can drive growth and development in this information
age. Artificial intelligence technologies are now being used in libraries to achieve the
organic integration of readers and libraries. With this, readers interact on the same
platform, track and acquire the personalized needs and information of users so that
users can access information accurately, and humanized services, at a reduced cost to
rationally utilize library resources. Tella (2020) stressed that libraries in the developed
countries have accepted and use Al technologies virtually in al spheres of life whereas
those in developing countries are still struggling to find their feet. AI has made its way
into libraries in the form of a chat window that responds to simple informative queries,
handles directed online queries at the library web-site, issues past-due warnings, and
directs visitors to pertinent resources in the library. On the library floor, collaborative
robots called Al work alongside people to do difficult or boring jobs. Al implementation
in libraries will have an impact on the connection of information technology, actively
encourage information utilization, and make it easier for users to search for information
and quickly find what they need. In Indian education system, academic librarians view

artificial intelligence as a fresh source of inspiration for the creation of intelligent libraries.
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Librarians have begun incorporating artificial technologies into library systems to align
with contemporary national and global trends in the field of librarianship. Within Indian
educational organizations, thereisan obviouslack of documentation on the incorporation
of intelligent technologiesin academic libraries.

Librariesarethenerve centreof an educational institution and aplacewhereinformation
isprovided to serve all patronsirrespective of their ages, political and ethical background,
religion, sex, etc. The transition of information materials from book collections to
audiotape collections, video collections, database, digitization of information materials,
library automation, and now the adoption of artificial intelligence in library operations
(Vijayakumar & Vijan, 2011). This implies that one of the motives of adopting Al
technologies in academic libraries is to satisfy user needs

Literature Review:

Norman Jacknis (2017) expressed in his blog that though librarians have acquired
many skills to organize the information and making it accessible anywhere, libraries
can ensure the application of the tools for the new generation of knowledge, which
surpasses Google search has been developed for academic purposes.

Hsieh and Hall’s (1989) study offers a thorough examination of expert systems and
artificial intelligence (Al) in the context of library and information science. The study
thoroughly examines the literature on artificial intelligence (AI) drawn from “Library
Literature” and “Library and Information Science Abstracts,” delving into the field’s
definition and historical evolution.

According to Asemi et al.’s (2021) review of research on Al technologiesfor libraries,
intelligent systems were primarily created to recognize and replace books on the shelf.
They also recommended enhancing the interaction between librarians and robots.
In addition, they divided the relevant research into four categories. resources, users,
services, and technology. To put it briefly, libraries can create intelligent systems based
on human—computer interactionsthat are seamless, graphical, and easy to use with theaid
of emerging Al technologies.

Shruthi and Chandru (2021) provided an account of theapplicationsof Al inthelibraries
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under study. Al can trandate spoken words into spoken questions, convert audio to text,
create audiobooks, and enable automatic trangation from written to spoken word. It can
be applied to indexing to automatically offer relevant preferred terms, assign pertinent
subdivisions, and draw conclusions.

Conceptsof Al:

The origin of Artificial Intelligence (AI) can be traced to John McCarthy’s research in
1955.

Merriam-Webster English Dictionary (2018) stated that artificial intelligence is “a part
of computer science that deals with giving ability to the machinesto look asif they have
natural human intelligence.”

Liu (2016) defined Al as intelligent robots or intelligent systems that imitate Al seeks to
duplicate the operations of human intelligence while continuing the study of intelligence
in human beings. A branch of computer science known as artificial intelligence focuses
on how computers learn (ML), Through a variety of methods, such as identification of
characters, assessment of images, 3D perception, and eye function modeling, artificial
intelligence processes information and interprets the environment. Furthermore, it
encompasses voice recognition, speech generation, the comprehension and utilization of
NLP, and a growing emphasis on expert systems.

Tredinnick (2017) described Al as a cluster of technologies, and various computing
science approaches to make flexible rational decisions that align with unpredictable
environmental conditions. However, this tread can be linked to process automation,
the Internet of things, data processing, tangible robotic, conversational interactions and
decision support.
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Components of Al

ARTIFICIAL INTELLMGEMNCE
Eompcnents af Al

Image Source: www.sketchbubble.com

Figure: Diagram of Artificial Intelligence Components

Artificial Intelligences (AI) sub-areas, namely expert systems, natural language
processing, pattern recognition and robotics, aim to simulate human intelligence with
computers. Some recent computing techniques and areas for artificial intelligence
development discussed below:

Expert System: The Expert System isa computerized knowledge system that
serves as a gateway or interface for providing access to the database and obtaining
relevant information. Itranges from simple regulatory systems with flat data to very
large-scale, integrated development that takes many years to develop. An expert
system isa computer program that offers expert advice, decisions or solutionsto a
particular situation. Knowledge base, inference engine and user interface are the various
components of the expert systems.

NL P: Natural Language stands asthe latest advancement in the realm of programming
language. A natural language client interface for artificial intelligence has been developed
by researchers by implementing arestricted vocabulary and grammar. With the utilization
of NLP, computersare capable of understanding the primary linguistic concepts embedded
in both questions and their corresponding answers. The different aspects of natural
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language processing include things like speech detection, artificially translated linguistic
approaches, voice synthesizing, and information retrieval.

Pattern Recognition: Pattern recognition is a crucial field in the development of
intelligent systems and hasfar-reaching applicationsin diverseindustries, from healthcare
and finance to security and entertainment. It plays a crucial role in the development of
technol ogy that can understand and interpret complex data, ultimately improving decision-
making and automation. Pattern recognition tasks can be categorized as supervised or
unsupervised. In supervised learning, the algorithm is trained on labeled data, while in
unsupervised learning, the algorithm identifies patterns without labeled examples.

Robotics: Robotics is commonly recognized as a branch of artificial intelligence. It
concentrates on the devel opment of movement and perception skills. Robotsare el ectronic
devices created for performing automated tasks, either directly under the control of a
person or by using artificial intelligence and pre-programmed instructions.

Machine learning: Arthur Samuel, an American pioneer in computer gaming and
artificial intelligence, invented the term ‘machine learning’ in 1959 and defined it as
“it gives computer the ability to learn without explicit programming”. Depending
on the nature of the “signal” or “responses’ to the learning system, machine-learning
applications divided into the three primary categories, i.e., (a) Supervised learning
(b) Unsupervised learning (c) Reinforcement learning (d) Semi-supervised learning.

HAMLET: The system is HAMLET (How about Machine Learning Enhanced
Theses) currently adeveloper at the Berkman Klein Center for Internet and Society at
Harvard. HAMLET uses the doc2vec algorithm. This is an algorithm for estimating
the similarity in meaning between different documents, based on a widely used
algorithm word2vec, which estimates the similarity between words. It explores the
results online at the URL in the gray box. HAMLET has three prototype interfaces. a
recommendation engine, an uploaded file oracle, and a literature review buddy. [Kumar
& Yadav, 2023]

Libraries have the opportunity to adapt and refocus their attention with the aid of
Al applications, as the methods for information retrieval are continually evolving.
Libraries are strategically positioning themselves to leverage cognitive computing and,
more specifically, artificial intelligence applications due to their considerable potential in
enhancing the quality of library services.
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Applicationsof Al in Academic Libraries:

Al technologies are playing avital rolein transforming traditional library servicesinto

more efficient, user-centered, and data-driven environments.

1. Optimization of Collection Development

a) Predictive Analytics for Collection Development: Al-powered predictive analytics
analyze user borrowing patterns and emerging trends to inform collection
development decisions. Libraries can allocate resources more efficiently and ensure
that their collections remain relevant.

b) Automating Cataloging and Metadata Enrichment: Al can automate cataloging
tasks, reducing the time and effort required to process new acquisitions. Machine
learning models can analyze content and generate metadata, making resources more
discoverable.

c) Preservationand Digitization Efforts: Librariesoften houserareand fragilematerials.
Al playsarolein digitizing and preserving these materials. Technologies like OCR
(Optical Character Recognition) can convert printed text into digital formats, and Al
can assist in the restoration of deteriorating documents.

d) Managing Digital Rights and Licenses: Al can assist in managing digital rights and
licenses for library collections, ensuring compliance with copyright and licensing
agreements. This is especialy important as libraries increasingly offer digital
resources.

2. Enhancement of Information Retrieval

a) Al-driven Search Engines and Recommendation Systems: Al has revolutionized
the way users discover library resources. Advanced search algorithms and
recommendation systems help users find relevant materials more efficiently. These
systems analyze user behavior, preferences, and historical data to provide tailored
suggestions, improving the overall user experience.

b) Machine Learning for Content Discovery: Machinelearning algorithms can analyze
vast collections of data, identifying patterns and trends that might go unnoticed
by human librarians. This helps libraries curate and recommend resources more
effectively, particularly in specialized or niche subject areas.

c) Natural Language Processing for Improved User Queries: Natural Language
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Processing (NLP) enables libraries to understand and respond to user queries in
a more human-like manner. Chatbots and virtual assistants equipped with NLP
capabilities can engage in conversational interactions, making it easier for usersto
find the information they need.

d) Personalized User Experiences: Al alowslibrariesto offer highly personalized user
experiences. By analyzing user behavior and preferences, libraries can customize
content recommendations, notifications, and interfaces, ensuring that each user’s
interaction with the library is tailored to their needs and interests.

3. Transforming User Engagement

a) Al-driven Reference Services: Al can augment reference services by providing
instant answers to common queries and assisting librarians in research tasks. This
allows librarians to focus on more complex inquiries while ensuring that routine
guestions are addressed promptly.

b) Virtual Assistants and Chatbots: Virtual assistants and chatbots have become
integral to library services. They provide real-time assistance to users, answering
guestions, helping with research, and guiding patrons through library resources.
These Al-powered assistants are available 24/7, improving accessibility and user
engagement.

c) Virtual and Augmented Reality in Library Experiences. Virtua Redlity (VR) and
Augmented Redlity (AR) technologies create immersive library experiences.
Users can explore virtual library spaces, attend virtual events, and engage with
digital resourcesin novel ways. AR enhances physical library spaces by providing
additional information or interactive elements when users view books or objects
through AR-enabled devices.

d) Tailored Content Recommendations. Al-driven content recommendations extend
beyond books and articles. Libraries can use Al to suggest relevant events,
workshops, and community activities, promoting engagement with the library
beyond traditional research and borrowing.

4. Promoting Accessibility and Inclusivity

a) Al-Powered Accessibility Tools. Al technologies enhance accessibility for users
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with disabilities. Text-to-speech and speech-to-text conversion, image recognition,
and adaptive interfaces improve the accessibility of digital content for all patrons.

b) Supporting Diverse Learning Needs: Al-driven adaptive learning platforms help
cater to diverse learning styles and abilities. Libraries can offer personalized
learning experiences, whether it’s through interactive tutorials, gamified content, or
adaptive assessments.

c) Multilingual Support Through Al Translation: Language barriers are minimized
through Al-powered translation services. Patrons can access materials in their
preferred language, expanding the reach and impact of library collections.

d) Enhancing Resources for Users with Disabilities: Al-driven tools can transform
how libraries serve patrons with disabilities. For example, Al can provide alt-text
for images, convert text to braille, and make audiovisual content accessible through
captioning and sign language recognition.

5. Ethical Considerations

a) Data Privacy and User Consent: Collecting and analyzing user data for Al
applications must be done with careful consideration of privacy laws and user
consent. Libraries need to be transparent about data collection practices and ensure
that user information is protected.

b) Addressing Ethical Challenges in Al Adoption: Libraries must have policies and
guidelines in place to navigate ethical challenges. This includes addressing issues
related to intellectual property, open access, and the responsible use of Al in library
services.

c) Biasand Fairnessin Al Algorithms: Al agorithms can perpetuate biases present in
training data. Libraries must actively work to mitigate biasin Al systemsto ensure
that recommendations and services are fair and unbiased.

d) Transparency and Accountability in Al Systems: Al systems should be transparent,
with clear explanations of how they make recommendations or decisions. Libraries
should also establish mechanisms for accountability and redressin case of errors or
disputes. [Vijayakumar & Sheshadri, 2019]

Advantages of adopting Al for academic library services:

With the help of Al, library services can be done in more effective and efficient ways
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for improved user satisfaction. Therefore, library users can access timely and accurate
information quickly and promptly. A user friendly Al technology will help users search
for information with ease, help retrieve information across various collections, and help
with users’ queries. Al technology can also be used to assign metadata and to assist in the
non-textual search.

Mogali (2015) also identified some advantages of Al:

a) Can take on stressful and complex work that humans may struggle /cannot do

b) Complete task faster than a human being can

¢) To discover unexplored thingsi.e. outer space;

d) Less errors and defects;

€) Can assist in accessing research jobsin any part of the world with ease

f) Function is infinite
Challenges of Adopting Al in academic libraries:

Despite all Al potentialsin academic librariesin India are yet to adopt and implement
Al. Perhaps, this might be due to low level of awareness and adoption of Al’s relevance
in libraries, as research connecting artificial intelligence (Al) to librarianship remains
relatively low. While the use of Al has been increasing exponentially in other fields, this
has not been the casein library and information science. The challenges, faced by libraries
today, pose atangiblerisk to the traditional role of libraries. Libraries are now struggling
with operational. International Labor Organization (2018) also stressed that with the
current trend in technological change based on the adoption of artificial intelligence in
different organizations that include libraries, Al adoption has created widespread fear of
job losses and a high rise in inequality. The other challenges are as follows:

a) Lack of technical know-how to use and operate artificial intelligence systems

among the library staff.

b) Lack of adequate funding to develop or procure artificial intelligence systems in
libraries. Since the budgets for hardware and software are frequently tight, there's
aways constrain to the type of system the library can purchase or develop.

c) High system development and maintenance cost of artificial intelligence systems in
libraries.

d) Inherent complexities of expert/artificial intelligence systems’ development.
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e) Intelligent systems lack that common base of human knowledge, severely
constraining the types of functions that they can perform.

f) Erratic power supply to power artificial intelligence systems in libraries especially
in developing countries. [Hussain, 2023]

Conclusion:

The adoption of Al technology in academic libraries in India is viewed as a fresh
impetus for the development of smart libraries. Also, the adoption affords libraries the
opportunity to render

improved and dynamic servicesto library patrons. Al isbeing used to guide and support
library activities, and at the same time user-friendly, particularly in information search
are among the benefits derived from the adoption Al in libraries. However, despite the
benefits associated with the adoption of Al in libraries, some challenges such as financial
uncertainty, emerging skill gaps, job loss, lack of adequate infrastructure and erratic
power supply still hinder the smooth adoption of Al in many academic librariesin India.

Recommendations

Some of the recommendations are suggested:

e Government and library management must cometogether to proffer theway forward
for academic libraries in terms of meeting up with the latest standard of the use of
Al inlibraries.

e Library staff should be exposed to training and retraining in the use of artificial
intelligence for delivering of library services.

e There must be proper policy formulation and implementation for adoption of Al in
academic libraries of India.

e Libraries of higher education institutions should intensify efforts in adopting
artificial intelligence for high level satisfaction of users.

e Al hastobeintroduced at all levelsof national education curriculum so that graduates
from these institutions may work in every industry and apply their knowledge of Al
to the advancement of the country.

e Government and concerned agencies should provide adequate artificial intelligent
hardware and software to aid in the delivery of libraries’ servicesto users.
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Abstract

Asthe controversy of the Indian economy climbing the momentous peak of $4 trillion
GDP on the 19" of November, 2023 still rages, what however cannot be denied is the
palpable fact that it is inching close towards touching the milestone behind the other
leading global economies like that of USA, China. Japan and Germany. Propelling the
Indian economic landscape towards newer horizons are the emerging Indian industries
of today’s technological-driven era like the animation and VFX industry, whose total
valuation last year stood at a mind-boggling Rupees 107 billion with the VFX industry
alone being valued at Rupees 50 billion. With a projected growth of the Indian VFX
industry of 18%, alarge VFX workforce, robust demand and with global VFX industry
itself valued at a stunning figure of USD 2564.3 million in 2021 — it can generally be
assumed that the Indian VFX industry is poised towards greater heights in recent times.
This paper, prepared on a descriptive methodology, studies the role of the animation and
VFEX Industry in India, its contribution towards India’'s giant strides on global arena and
the future in an increasingly emerging economic landscape that is at once interesting as
well as a harbinger of greater glory to come in the coming days.
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1. Introduction

The Indian visua effects (VFX) industry has experienced remarkable growth in recent
years, positioning itself as a formidable player in the global entertainment market. This
transformation has been driven by a combination of factors, including the country’s vast
pool of skilled technical talent and its cost-competitive advantage in producing high-
quality VFX work. As a result, mgjor Hollywood studios and international production
companies have increasingly turned to Indian VFX houses for complex projects, ranging
from blockbuster films to high-end television series.

This shift has not only bolstered India’s economy but has also led to significant
technological advancements within the country’s VFX sector. Indian VFX studios
have invested heavily in cutting-edge software and hardware, enabling them to tackle
increasingly complex and demanding projects that were once the exclusive domain of
Western studios.

Therise of India’'s VFX industry has been nothing short of meteoric, with the country
now handling approximately 10% of the global VFX market share. This growth has been
fueled by a perfect storm of factors, including a large, English-speaking workforce with
strong technical skills, arobust IT infrastructure, and government initiatives supporting
the digital media sector. Indian VFX studios have rapidly evolved from handling basic
rotoscoping and clean-up work to creating complex, photorealistic visual effectsfor some
of the world’s biggest film and television productions. This transformation has not only
put India on the map as a VFX powerhouse but has also created a thriving ecosystem of
talent, fostering innovation and pushing the boundaries of what’s possiblein digital visual
storytelling.

This rapid growth has also led to the development of specialized VFX education
programs and training ingtitutes across India, further solidifying the country’s position
as a hub for VFX taent. As a result, Indian VFX studios are now not only executing
complex projects but also contributing to the development of innovative VFX techniques
and technologies, positioning Indiaas aleader in the global VFX industry.

The increasing reliance on VFX in global entertainment has led to a surge in demand
for high-quality, cost-effective visual effects solutions. This trend has positioned India
as a prime destination for international productions seeking to leverage the country’s
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technical expertise and competitive pricing, further solidifying its status as a global VFX
hub.

The visual effects industry has become an integral part of modern filmmaking and
television production, with VFX playing a pivotal role in creating immersive worlds,
fantastical creatures, and jaw-dropping action sequences. As audiences’ expectations for
visual spectacle continue to rise, studios are alocating larger portions of their budgets to
VEX, driving the demand for skilled artists and cutting-edge technology. This shift has
opened up opportunitiesfor countrieslike India, which can offer acompelling combination
of technical prowess and cost-effectiveness. The convergence of Hollywood's insatiable
appetite for VFX and India' s burgeoning talent pool has created a symbiotic relationship
that is reshaping the global entertainment landscape.

This symbiosis has led to a significant transfer of knowledge and expertise, with Indian
VFX artists gaining exposure to cutting-edge techniques and workflows used in high-
budget international productions. Simultaneously, Western studios have benefited from
India’sinnovative approaches to problem-solving and cost-effective production methods,
resulting in a cross-pollination of ideas that has elevated the global VFX industry as a
whole.

This emergence has been further accelerated by the COVID-19 pandemic, which has
led to increased demand for digital content and remote collaboration capabilities in the
entertainment industry. As aresult, Indian VFX studios have adapted rapidly, developing
innovative workflows and technologies that enable seamless remote production and
post-production processes, further solidifying their position in the global market. With
wave after wave of the COVID pandemic and its various variants striking inner and
more inner into the heart of the vast Indian hinterland with her rural economy and her
vast multitudes, what cannot be denied is its adverse effect on Indian business stemming
from its accompanying lockdown and restrictions on movement of Indian workforce. *
According to the CMIE, during the first wave itself 63 lakh people lost their jobs, even
though the figure can camouflage the actual havoc perpetrated by the COVID pandemic.
2 With the second wave of COVID 19 being even more destructive, the * State of Working
India 2021: One Year of COVID-19" Report had asserted that during 2021 around 23
crore Indians were pressed into poverty.  The impact of devastation and destruction, of
debts and closedowns — as a consequence of the COVID-19 pandemic is still being felt
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on Indian business underbelly today. # This economic catastrophe hitherto unseen and
unfelt since the days of the Great Depression, has only fuelled economic recession and
downturns. ® However, this chaos and turbulent times had also provided opportunities to
some sectors to learn, evolve and grow, © with the VFX industry being a prime example,
both in India and also globally. ” Even with the lockdown blues kicking in, it was seen
that remote working was positive and efficient for the VFX Industry, 8 with several VFX
companies in India like Prime Focus Limited, Red Chilies, Tata elxsi — to name a few,
coming to the fore. Today, with a CAGR percentage of 20 to 25, the future of animation
and VFX industry in Indialooks very bright, asit is soon expected to reach valuation of
Rupees 190 billion within a couple of years. °

The rise of Indias VFX industry has also led to increased collaboration between
Indian and international studios, fostering knowledge exchange and technological
innovation. This cross-pollination of expertise has resulted in the development of novel
VFX techniques and workflows, further enhancing India’s competitive edge in the global
market.

India’s ascent as a major player in the VFX industry has been marked by a series
of strategic investments and partnerships. Leading Indian VFX studios have established
state-of -the-art facilities equipped with advanced hardware and software, enabling them
to handle complex projects that rival those produced by their Western counterparts. This
technological leap has been complemented by agrowing pool of highly skilled artists and
technicians who have honed their craft through a combination of formal education and
hands-on experience with international productions. The Indian government’s support
for the digital media sector, including tax incentives and the establishment of specialized
economic zones, has further bolstered the industry’s growth and attractiveness to global
clients.

The country’s VFX prowess has extended beyond traditional film and television,
with Indian studios now contributing to cutting-edge projects in emerging fields such
as virtual reality, augmented reality, and immersive experiences. This diversification
has not only expanded the industry’s revenue streams but also positioned Indian VFX
companies at the forefront of technological innovation. As a result, India has become a
hub for experimentation and development of new VFX techniques, attracting talent and
investment from around the world and cementing its status as a global VFX powerhouse.
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2. Objective and Methodology

This technological prowess has extended beyond traditional media, with Indian VFX
studios now contributing to cutting-edge projects in virtual and augmented reality, as
well as immersive experiences for theme parks and museums. The integration of artificial
intelligence and machine learning algorithms into VFX workflows has further enhanced
India’s competitive edge, allowing for more efficient and innovative approaches to
complex visual effects challenges.

This technological convergence has also led to the development of specialized VFX
clusters in India, such as the one in Hyderabad, which fosters collaboration between
academia, industry, and government to drive innovation. These clusters have become hubs
for knowledge exchange and skill development, attracting global talent and investment
while nurturing local expertise in advanced VFX techniques.

The evolution of India’s film industry has played a crucial role in shaping the country’s
VFX sector, with the transition from traditional filmmaking techniques to digital
technologies creating new opportunities for visual effects artists. This shift has been
particularly evident in Bollywood, where the increasing use of VFX has transformed
storytelling capabilities and production values, allowing Indian filmmakers to compete
on aglobal scale.

Therise of VFX in Bollywood has not only transformed domestic productions but has
also attracted international collaborations, with Indian studios partnering on high-profile
Hollywood projects. This cross-pollination of talent and techniques has led to afusion of
Eastern and Western storytelling styles, resulting in visually stunning films that appeal to
global audiences.

The transition from practical effects to digital VFX in India’s film industry was
catalyzed by the rapid advancement of computer graphics technology and the increasing
affordability of digital tools. This shift not only revolutionized the visual aesthetics of
Indian cinemabut al so created new job opportunities and specialized roleswithinthe VFX
pipeling, leading to the establishment of dedicated VFX studios and training programs
across the country. In this backdrop, the prime objectives of this paper are —

(a) to explore how the Indian VFX industry has been growing over the years, including
foreign investment and the boost it has been enjoying, even during COVID.

(b) to identify its economic potential, regarding growth and employability.
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(c) toidentify the future prospect of thisindustry and how it can help Indiain achieving
aposition in the global arena.

This paper is primarily prepared on a descriptive methodol ogy, based on latest reports,
articles and books available. Though limited within the periphery of a single article and
other constraints, nevertheless this article sets out to be at once interesting and thought-
providing and explores the stellar role of VFX industry in the emerging Indian economic
scenario which is of vital importance for researchers, national planners and world
economy.

3. Literature Review

There are several interesting and pertinent articles on the VFX industry scenario, but
not in a comprehensive, integrated and nutshell, as this paper sets out to be. Few of the
relevant literature related with this article are given below.

Karmakar & Singhal (2020) had studied the functioning the Indian VFX industry, both
globally and nationally, which pointed towards a positive future for theindustry. > Kumar
& Vats (2016) had explored the opportunities and threats to the Indian VFX Industry
and had focused on the digital future of the country based on the changing consumption
pattern. Kumar & Vats (2016) had conducted another study on the various changesin the
animation and visual effects in Indian films and the requirement for good quality VFX
studios for the flourish of television, advertisements and films. Aravind & Saravanan
(2021) through a structured interview-based research had delved into the different
challenges faced by the VFX industry workforce in the hub of Indian VFX industry in
the southern part of India. Hosseini (2022) had explored the extent of the far-reaching
work of VFX artistes in making contemporary modern cinemas as realistic as possible to
achieve something beyond the traditional special effects’ technique of the film narrative.
Mahae & Mahale (2021) had investigated the computer-generated imagery used in
Indian films and the role of VFX techniques in that process that contribute to the changing
trends in the Indian film industry. Angana Dutta (2022) in her path-breaking thesis had
analysed the 21% century Indian films that have used VFX technology profligately, like
chromo-keying, motion capturing, CGI to enhance the visual aspects Indian films. Hill
& Athique (2013) had pointed out to the corporatization of the Indian film landscape
where multiplexes have started having the bigger market pie, which have opened up
opportunitiesfor integration of new modes of operations and information technology (1T)
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inflow along with larger organised capital influx. Goldstein Research (2021) had revealed
in their Report the cutting-edge features and aspects that VFX industry is providing the
Indian film industry will provide the latter with competitive advantage and expansion to
newer markets abroad, thereby ushering holistic economic development. Mora (2018)
had drawn linkages with the varied VFX tools used before with the current one being used
and has shown how the cinematographic and artistic side of cinema has been influenced
by VFX tools.

4. Reasonsfor Growth of VFX Industry in India

There are several reasons for which VFX industry has been growing rapidly in India.
These are discussed below.

a. Demand in the Global Market: Because of innovativeness, good usage of
technology, Indian studios have been getting good work orders globally. Apart from
Indian movie-makers, several movie-makers from other countries are outsourcing VFX
ordersto the Indian studios, including Hollywood.

b. Cost Effectiveness: Since VFX itself isacost-effective phenomenon, it generates
demand by allowing more filmmakers to use it. Secondly, Indian technicians are available
at amuch lower cost compared to several western economies, perhapswith morecreativity.
These two factors have worked simultaneously for the growth of the industry.

c. Use of updated innovative technology: For the sake of generating market
demand and staying in front in the global competitive markets, Indian VFX industry has
been continuously making investment in upgraded technology and software — all such
investments have been generating the fruits.

d. Increasing Domestic Demand: Besides international opportunities, Indian
market for VFX uses have been growing at an extraordinary pace because of its cost-
effectiveness. Uses by movies, agencies for marketing, small screen, streaming platforms
— al these have generated the massive growth which is only going to increase in near
future.

e. Skilled workforce and education initiatives

The Indian government has implemented various initiatives to support the growth
of the VFX industry, including the establishment of specialized training centers and
incubators across the country. These efforts have been complemented by private sector
investments in state-of-the-art VFX facilitiesin major cities, creating a robust ecosystem
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for innovation and skill development.®

f.  Government support and policies

The government’s support extends beyond training initiatives to include financial
incentives and tax breaks for VFX companies, particularly those operating in Special
Economic Zones (SEZs). These policies have attracted foreign direct investment and
encouraged the establishment of international VFX studios in India, further integrating
the country into the global VFX ecosystem.

5. Economic Impact

The economic impact of Indias VFX industry extends beyond direct revenue
generation, influencing adjacent sectors such as tourism and education. A study reveals
that the growth of VFX studios in major Indian cities has led to increased international
business travel and educational tourism, as foreign professionals and students seek to
engage with India’s burgeoning VFX ecosystem. This influx of international talent and
investment has further accelerated the industry’s growth, creating a virtuous cycle of
economic development and technological advancement.

Contribution to GDP and employment

The VEX industry’s contribution to India’'s GDP has been substantial, with estimates
suggesting it accounts for approximately 0.5% of the country’stotal GDPas of 2023. This
sector has also emerged as a significant employer, providing direct jobs to over 100,000
skilled professionals across various specializations, from 3D modeling to compositing
and animation.

The economic impact of India’'s VFX industry extends beyond direct job creation,
fostering a robust ecosystem of ancillary services and industries. This multiplier effect
has led to the growth of specialized equipment manufacturers, software developers, and
training ingtitutions, further amplifying the sector’s contribution to the national economy.
Moreover, the industry’s success has attracted significant foreign direct investment, with
global media conglomerates establishing production facilities and partnerships across
major Indian cities.

Foreign investment and collabor ations

The influx of foreign investment has led to the establishment of several high-profile
collaborations between Indian VFX studios and international production houses. These
partnerships have facilitated knowledge transfer and technological exchange, enabling
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Indian artists to work on cutting-edge projects while exposing international teams to
innovative cost-effective production methods. As a result, India has become an integral
part of the global VFX supply chain, with major Hollywood studios increasingly relying
on Indian talent for complex visual effects work across various stages of production.

Export of VFX services

The export of VFX services from India has grown exponentialy, with the country
now accounting for a significant portion of the global VFX market. According to recent
data, India's VFX exports reached $1.9 billion in 2022, representing a compound annual
growth rate of 18% over the past five years.

This growth in VFX exports has been accompanied by a diversification of services
offered by Indian studios, ranging from pre-visualization to final compositing and
everything in between. The industry has also seen a shift towards higher-value work, with
Indian artists increasingly taking on complex character animation, digital environments,
and cutting-edge visual effects that were once the exclusive domain of Western studios.

6. VFX Industry: Indiaand Global

“Visual Effects (VFX) and Animation represent two of the most rapidly growing industries
in India. As digital media continues to rise in prominence, these two fields have become
increasingly important for creating engaging content. The demand for VFX and animation

has grown significantly over the years and will continue to do so in the future. %

With newer and newer streaming platforms launching forth globally, like the Disney+,
HBO Max, Paramount+, Peacock that came up in the crucial COVID pandemic period
(2019-21) when amost all other business more or less suffered, the global demand for
VFX and animation driven content sky-rocketed mainly riding pillion on the streaming
companies reaching every nook and corner of the globe. 2 Different reports doing the
rounds point to an overwhelmingly healthy future of the VFX Industry worldwide.

For example, the Data Bridge Market Research Market Analysis Study of 2021, which
encompassed the regions of Europe, North and South America, Middle East and Africaas
well as the Asia Pacific forecasted a rising trend of Global Visual Effects (VFX) Software
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Market to a whooping amount of USD 4,550,558.58 thousand by the year 2030, at an
astounding Compound Annual Growth Rate (CAGR) of 13.3% during the forecast period
of 2023 to 2030 (2022 being the base year). 2 This Report has been depicted in the
Figure-1.
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Another Market Report by Statista, which had valued the global Animation Market
at USD 354.7 billion in 2020 has forecasted the global Animation Market to reach USD
587.1 by 2030. % This has been depicted in Figure - 2. It shows an ever-rising market with
no break in between.
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The waves of dynamic change in the VFX industry globally have also touched the
Indian economic landscape and the Indian VFX industry has al so adapted to the emerging
economic landscape. Amidst the surging demand of VFX content, domestic spending
has increased manifold and together with technological advancements and the Indian
government’s encouragement and the setting up of the Animation, Visual Effects, Gaming
and Comics (AVGC) Promotion Task force and the National Centre of Excellence in
Animation, Gaming and VFX has started India well on the journey into becoming an
AV GC hub on the global platform.

7. Roleand Contribution of VFX Industry in India

‘India’s animation and VFX industry was valued at around 107 billion Indian rupees
in 2022, despite the lapse in market value in the previous year owed to the pandemic s
adverse effects. Of the total market size, the VFX segment contributed the highest revenue
amounting to about 50 billion Indian rupees.’ %

According to the Market Size of Animation and VFX Industry in India 2011-2025
Report of Statista, it was revealed that in the post-COVID period, as the Indian economy
dowly started emerging from the ghosts of the pandemic, the entire Indian VFX and
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animation industry in 2022 was pegged at an astonishing value of INR 107 billion, with
Indian VFX part alone being worth INR 50 billion. Based on a projected CAGR varying
between 20 to 25 percent, the entire Indian VFX and animation industry in 2025 is poised
to climb to a projected worth of INR 190 billion, Figure 3 reflects the rise of the Indian
Animation and VFX Industry from 2011 to 2022 to a projected 2025 value of INR 190
billion.

Figure 3: Market Size of India’'sAnimation and VFX Industry - 2011 to 2025
(projected)

VFX MARKET IN INDIA (2011-2025)

200

)
(=
3

160
140
120
100

Bl
E.l
40
“11H I
|:|

2011201220132014 20152016 20172018 20192020 2021 20222023 2025

[ T

Revenue in INR (Billion

Year

As the then-Chairperson of the Federation of Indian Chambers of Commerce and
Industry (FICCI) Media and Entertainment Committee, Jyoti Deshpande had so aptly
described India as the leader of the Digital Forward way on the global platform, it isthe
very heterogeneous texture of the Indian media and entertainment (M&E) based on the
cultural mosaic of the Indian society and avery diverse consumer base that has propelled
the Indian M&E sector grew by 20% to achieve its highest ever revenue of INR 2.1
trillion in 2022. " Infact, according to the annual media and entertainment (M& E) report
by FICCI and consulting firm Ernst and Young (EY) - in 2023 the Indian M&M industry
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is expected to grow at a rate of 11.5% to touch INR 2.34 lakh crore, that is USD 29.2
billion and in 2025 the Indian M&M industry is projected to touch INR 2.83 lakh crore,
that is USD 35.4 hillion, riding on a projected CAGR of 10 %. The FICCI EY report
released in 2024, show that in 2023 the industry earned a revenue of Rs. 54 billion which
recorded a 10% growth than the revenue of Rs. 50 billion generated in 2022 and the
projection shows that by 2026 this value will reach RS. 83 hillion.

Figure 4: Segmental Performance of M& E Sector in 2022
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As seen from Figure 4, the animation and VFX segment of the Indian M& E industry
grew by a whopping 29% and the Indian animation and VFX segment for the first time
ever touched the milestone of INR 100 billion mark. All these augurs well for the future
asthe role and contribution of VFX industry in India has been positive.

‘ Akin to other countries in the Asia-Pacific region, India is characterized by a growing
economy and an increasingly wealthier population. Growing prosperity and increasing
connectivity have contributed to the growth of the country>s media and entertainment
industry. With the pandemic catalyzing the path to digital evolution that favors online
experiences, the digital mediaindustry in India has gained striking momentum.’ %8
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8. Futureof Indian VFX Industry: Challenges and Constraints

‘While the VFX industry continues to grow and evolve, it faces many challenges that
can lead to business closures. These challenges include fierce competition, lack of job
security, high cost of technology, tight project timelines, and the impact of the COVID-19
pandemic. Businesses in the VFX industry must adapt to these challenges to ensure their
longevity in this highly competitive field.’ %

With Prime Focus leading the way and with others like Red Chillies, Moving Picture
Company, Reliance Mediaworks, Prana Studios, Tata Elxsi and others, there are about
69 VFX studiosin India with the workforce ranging between 4,293 to 15,647 depending
upon the volume of work. * However, for alabour-surplus county like that of Indiaand for
atechnology-driven industry like VFX, the very nature of the cheap workforce available
and the cost constraints for updating technology on a continuous basis — it often happens
that animators and VFX artistes are often paid less and modern VFX studios are far few
and lessin number asthere are severe cost and technological constraintsfor setting up new
VFEX studiosin India, Thevery crux of the Indian VFX industry are itsworkforce, Though
blessed with the right demographic profile, yet India has not been fully able to harness
the demographic dividend as VFX artistesin India have no work security, are underpaid,
have limited access to proper training, lack proper skills, no adequate recognition, long
working hours, exploiting environment, poor infrastructure, loss of Intellectual Property
Rights (IPRs) and host of other dilemmas. Most notably, the workforce in the Indian
VEX Industry need to have certain skill like animation, character modeling, sketching,
illustration, live motion capture, rigging and communication skills—all of which require
for the workforce regular training and skill upgradation, which is always not available
to them. Moreover, there is always the latent fear that the prevailing technology may
become obsolete and so there is aways a need for more and more sophisticated VFX
studios to be set up in the country. Also, for ‘Digital India; the Indian VFX industry is
having problems in convergence of media as the content that was prepared for traditional
mediais again and again revised and re-rendered for the proper digital simulation. There
is a dearth of funds in Indian VFX industry as more quality work needs more funds to
be allocated and utilized in producing high-end quality work that will win accolades on
the global platform. To compete with established global VFX hubs, Indian studios are
investing heavily in proprietary software development and specialized training programs.



Insight Sovarani Memorial College Journal (2024) XVI 279

These initiatives aim to create unique value propositions that differentiate Indian VFX
servicesin the global market, such asinnovative pipeline solutionsfor real-time rendering
and virtual production techniques. Additionally, theindustry isleveraging India's cultural
diversity and rich storytelling traditions to infuse VFX projects with distinctive creative
elements, appealing to aglobal audience seeking fresh perspectivesin visual storytelling.

9. FutureProspects: Potential for India to become a global VFX leader

The future of India’s VFX industry is poised for exponential growth, with projections
indicating acompound annual growth rate of 17.2% from 2021 to 2026 (Jhaet al., 2023).
This growth trajectory is expected to be driven by increasing demand for high-quality
visual effects in both domestic and international productions, as well as the continued
development of India’s technological infrastructure and talent pool.

One of the most significant emerging trends in VFX is the integration of real-time
rendering technologies, which are revol utionizing the production pipeline by allowing for
immediate visualization of complex effects. This advancement is particularly impactful
in virtual production setups, where it enables directors and cinematographers to make
creative decisions on-set, reducing post-production time and costs while enhancing
creative control.

The integration of artificial intelligence and machine learning in VFX workflows
has led to significant advancements in real-time rendering technologies, enabling
immediate visualization of complex effects during production. This technological leap
has revolutionized virtual production setups, allowing directors and cinematographers to
make on-set creative decisions, thereby reducing post-production time and costs while
enhancing creative control (Chakraborty, 2021).

India’s potential to become a global VFX leader is further bolstered by its growing
expertise in emerging technologies such as virtual redlity (VR) and augmented reality
(AR). The country’s VFX studios are increasingly collaborating with tech giants to
develop immersive experiences for entertainment, education, and industrial applications,
positioning India at the forefront of the next wave of visual storytelling innovation.

10. Conclusion

‘With the proliferation of the internet and its accompanying groundbreaking
technologies, a shift towards more personalized, convenient digital experiences t00k
place. These developments created further space for the growth of animation and VFX
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industry in India, which enlarged by about 29 percent in 2022. Animation and VFX hold
a significant market share of the media industry in India, and it was estimated to have
robust growth at a compound annual growth rate of 35 percent between 2022 and 2023’
31

For any industry, its workforce is the lifeling, it is same for the Indian VFX industry,
Indian VFX artistes must have access to proper resources and right support in order to
fully develop their potential. The salary of VFX artistes must be raised substantially in
order to bridge their salary gap with their foreign counterparts. VFX studios must have
proper Research and Development (R& D) laboratories with proper funding. The Indian
VFX workforce must have protection from exploitation and must be paid their proper
overtime duestimely. Infact a new set of Rules and Regulations governing the workforce
of the Indian VFX industry must be promulgated with a minimum wage provision
and maximum working hours. Moreover, more and more modern VFX studios replete
with the latest technologies must be set up in India. More investment in Research and
Development (R&D) must be made by the Indian VFX companies in order to retain
their cutting-edge competiveness vis-a-vis global standards. The government must do
more in contributing towards aV FX-oriented environment in the country. Thereis aneed
for Indian content writers to harness their creativity in content writing for the digital
platform, as the traditional way of content writing and associated thought process is
not suited for the digital platform, more and more funds need to be ploughed into the
Indian VFX industry for more good work to be produced that can compete in quality
and standards of other VFX work being produced on the global stage. Ultimately, good
VFX technologies and better content used will not only have atelling effect on the Indian
economic landscape but also will be able to propel contemporary Indian work, Indian
ethos and Indian culture onto the global narrative and make India a superpower in the
true sense. The convergence of India’'s VFX expertise with emerging technologies like
artificial intelligence and blockchain is opening new frontiers in digital asset creation
and management. This synergy is enabling Indian VFX studios to develop innovative
solutions for secure and efficient collaboration on complex international projects, further
solidifying the country’s position as atechnological leader in the global VFX landscape

The rise of India's VFX industry has not only transformed the global entertainment

landscape but has also significantly impacted the country’s digital economy. The sector’s
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growth hasled to increased data consumption, particularly in urban and semi-urban areas,
with smartphones becoming integral to entertainment consumption. This trend has been
further accelerated by the COVID-19 pandemic, which has driven demand for OTT
platforms and digital content, contributing to the exponential growth of India’'s mediaand
entertainment industry.

The implications of India's VFX industry growth extend beyond entertainment,
influencing sectors such as education and healthcare through innovative applications
of augmented and virtual reality technologies. This expansion has led to increased
collaboration between VFX studios and research institutions, fostering the development

of cutting-edge visualization tools for medical training and scientific simulations.
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ION BEAM IRRADIATION: A TOOL FOR MATERIAL PROPERTY
MODIFICATION
Soubhik Chattopadhyay
Department of Physics, Sovarani Memoria College, Jagatballavpur, Howrah — 711408, India

Abstract:

There are different ways for purposeful generation of defects in materials e.g., ion-
beam irradiation, therma annealing, ball-mill grinding, ball-mill grinding followed by
thermal annealing, chemical preparation process etc. In the present article main thrust
has been given on the production of controlled defects by ion-beam irradiation. lon beam
irradiation is a very useful non-destructive technique for incorporation of surface and
volume defectsinto amaterial in acontrol manner. One of the most exciting feature of this
technique isthat, it can introduce non-equilibrium defect states within the material which
cannot be done in any other method of defect generation. These incorporated defects can
modify different properties of a given material as well as can generate now and newer
properties within the material which can be utilized for creation of different cutting edge
devices. In this article | will describe in details the lon beam irradiation technique and

also the use of it in modification of material properties.

I ntroduction:

Energetic ion beam irradiation is an important tool for incorporation of defects and
disorder in materials in a controlled manner. These generated defects and disorders can
be purposefully employed for controlled modification of material properties. It is one
of the finest ways for introduction of non-equilibrium states into the mater [1]. Defect
incorporation into the material is generally done through the techniques like annealing at
high temperature [2], substitution [3,4], mechanical milling [5,6], chemical preparation
process [ 7] and irradiation by energetic particles[8,9,10]. Except ion beam irradiation all
other techniques generates equilibrium defect configuration (from requirement of the free
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energy minimization) in the system, on the other hand energetic ion beam irradiation is
an effective technique for introduction of non-equilibrium defect states (i.e. defect states
generated and stabilized without fulfilling the condition of free energy minimization) in
solid materials[1]. Thisis one of the key reasonsfor enormousincrease of theimportance
of energetic ion beam irradiation induced material property modification in last few years
[11,12,13]. Proper choice of ion, its energy and fluence can result very high degree of
accuracy intuning material properties. Hencean in-depth understanding of theinteractions
of ion beam with material properties is essential for achieving intended modifications of
material properties.

Radiation damage mechanism:

When energetic charged particles enters into the material and travels through the
material it loses its energy through two main processes one by displacing the atoms through
elastic collisions the other by exciting or ionizing the atoms through inelastic collisions.
The loss of energy through inelastic collisions is referred as electronic energy transfer (dE/
dx), and is denoted by S , while the loss due to elastic collision is known as nuclear energy
transfer (dE/dx)and is denoted by S . At low energy nuclear energy transfer dominates

30 30
25, 25
\I

N ~
~ . <
‘%‘2.0 . 203
3 \, %
g “ 8
a N 3
215{ Blectronic Energy Los—", 15 gi
o) \'\ <
c L w
w Ty ... 2
§ 10 o 1086
T ./0. " 8
2 _e % )
_e-® [}

05l _e—o—" Nudleer Energy Loss 05

00 200 400 600 800 lCl%O

Penetration Depth (nm)

Fig. 1: Electronic and nuclear energy losses with penetration depth of 1.2 MeV Ar ionsin ZnO as calculated from

SRIM



286 Insight Sovarani Memorial College Journal (2024) XVI

whereas the electronic energy transfer dominate at high energies where the displacement
of atoms due to elastic collisions are insignificant. Initially the high velocity ions transfer
its energy to the bound electrons of the target atom leading to excitation and ionization.
Thisinelastic collision contributes the major part of the energy transfer when the velocity
of the ion is much greater than the orbital velocity of the K-shell electron bound to the
target atom. As the ion penetrates more into the material and its velocity decreases and
becomes much lower than the Bohr velocity (v, ~ 25 keV/amu) the ion suffers series of
elastic collisions near the end of its tragjectory. Scattering of the projectile by the target
nuclei becomes significant at low velocities.

When the distance between the nuclel reducesto nearly half of the interatomic distance
the repulsive force between the nuclel is practically suppressed by the interaction of
their electron clouds. With further movement of the ion closer to the target nuclei purely
repulsive force act between them and perfectly elastic scattering takes place. Though the
basic energy deposition mechanism was known for years, but still controversy persists
about the nature of the produced defect during electronic energy lossof acertainioninside
a solid. It has been inferred that the nature of produced defect during electronic energy
loss depends on the amount of electronic energy loss of theion and also on the target itself
to some extent [14]. When the electronic energy loss decreases below a certain energy
level only uncorrelated point defects are created. When S, goes above thisvalue correl ated
defects formation starts which leads the formation of track or column. This process is
called the latent track formation or columnar defect production. The lower limit of the S,
below which track formation is not possibleis called the threshold electronic energy loss
(S,)- Above S, mainly two mechanisms explains the latent track formation viz, Coulomb
explosion model and thermal spike model [15]. At such high energies the displacement of
lattice atoms in insulating materials has been known to occur in a cylindrical core along
the ion path. When the energetic ion passes, a long cylinder containing charged ions is
created. These explodes radially due to the conversion of electrostatic energy to coherent
radial atomic movements under Coulomb forces until there is a screening of ions by
conduction electrons. The resulting cylindrical shock wave is responsible for formation
of columnar defects. This technique of track formation is known as Coulomb explosion
[15]. The thermal spike isthe other competing processes that can lead to the formation of
the defect columns [16]. As per this model, the kinetic energy of the gjected electronsis
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transmitted to the lattice by electron-phonon interaction during the passage of SHI. The

energy transmission is efficient enough to increase the local lattice temperature above
the melting point of the material. The increase of temperature is then followed by arapid
guenching (10% -10* K/s) which produce an amorphous columnar structure when the
melt solidifies. Beyond certain threshold of electronic energy deposition, such ion track
formation has also been observed in metals[17-19].

lon-beam irradiation as a tool to produce defects induces changes in material
properties:

Energetic ion beam irradiation is one of the best known tools for incorporation of
defects and disorder in materials for controlled modification of material properties over
the decades. It is one of the best ways to introduce non-equilibrium states into the mater
[1]. The other defect generation techniques i.e., high temperature annealing, mechanical
milling or substitution of impurity atom generally introduce equilibrium defect statesinto
the system. This is one of the most significant reasons for huge surge of interest in ion beam
induced material modification in last few years. By proper choice of ion, its energy and
fluence, high degree of accuracy in tuning material properties can be achieved. So, in favor
of proper ion beam induced modification, an in-depth understanding of the interaction of
ion beam with material propertiesis necessary. Radiation-induced structural changes are
used for producing materials with new interesting properties. Slow heavy ion irradiation
is very much interesting for surface etching in a nanometer scale. Cluster beams are
predicted for the emission of intact large organic molecules in the gas phase. In recent
time the formation of latent tracks induced by SHI represent surely the most significant
modification of material properties in term of applications. The creation of nanopores by
chemical etching of ion tracks has already been used in industry. There are many uses of
these nanopores in many fields, e.g. in medicine industry it is used for a well-controlled
drug release, in housings of electronic circuits, in motor cars for water-repelling venting
holes, and in miniature fuel cells it can be employed as semi-permeable membranes. At
present, these applications are limited to nanopores in polymers but materials resisting to
higher temperatures should be developed.

Chattopadhyay et al. observed modification of optical properties of ZnO due irradiation
with low/ medium energy Ar ion beam [20]. It has also been reported that irradiation
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with 1.2 MeV Ar ion introduces Zn interstitials (Zn) — oxygen vacancy (V) defect pair
which is responsible for coloration, increase in defect level PL emission and decrease in
resistivity of the ZnO sample [12]. Wendler et al.[21] have have observed a saturation
of disorder above fluence 10% ions/cm? due to irradiation of ZnO single crystal by 200
KeV Ar beam. Suppression of near band edge UV emission in ZnO at room temperature
due to 700 keV oxygen ion irradiation has been reported by Pal et al. [13]. Modification
of optical properties in nanocrystalline ZnO thin films by 15 KeV Ar beam have been
studies by Krishnaet al.[22]. Heavy damage in ZnO lattice by low KeV Ar ion beam have
been reported by Kucheyev et a.[8]. Occurrence of room temperature ferromaganetism
in 100 KeV Ar ionirradiated ZnO single crystal has been observed by Borges et al. [23].
Neogi et al.[24] reported modification of structural and electrical properties in 50 MeV
Li*®ion irradiated Mn-doped ZnO samples. They have also observed lowering of defect
densities with increasing of irradiation fluence. Room temperature ferromagnetism and a
metal—semiconductor transition has been observed by Kumar et al. [25] in 200 MeV Ag™*
ion-irradiated ZnO thin films implanted with Fe due to introduction V and/or Zn, into
the system due to irradiation. Increase in conductivity of the Al-doped ZnO thin films has
been observed when irradiated with Xe [26] and Ni [27] ion beam, irradiation-induced
band-gap modification is the possible reason of the observed increase in conductivity.
Formation of single-phase Co-implanted ZnO thin films due to swift heavy ion (SHI)
irradiation has been observed by Angadi et a. [28] and Kumar et a [29]. They found a
decrease in the electrical resistivity of theirradiated samples and observed close interplay
between electrical and magnetic properties. It has also been reported SHI irradiation
modifies the Co-doped ZnO thin films and concluded that SHI irradiation can be used to
improve the quality of the thin films by intrinsically modifying the structural and optical
properties [30].

Conclusion

From the above discussion it is very much clear that theion beam irradiation technique
can be utilised efficiently for purposeful defect generation in the system to modify the
structural, optical, electrical and magnetic properties of the system. Unique defect state
can be introduced with in the host lattice. These incorporated unique defect states can
introduces unique changes in the properties of the system under investigation which can
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be very much useful for future technological development. So more intense research work

isrequired in this area to evolve new and newer properties within the given system, that
can be used to produce some cutting age devices.
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SAIVAGAMIC TATTVAS AND ITS RELEVANCE IN THE
MODERN INDIAN SOCIETY
Goutam Mishra
Head, Dept. of Sanskrit, Sovarani Memoria College

Key words : Agama - Saivigama - Agamic tattva - Sociocultural relevance-
Modern India.

Introduction: It is found in the Yafig @ of South India and also in Yemm old
Kashmir. amm is mainly based on smmsmE. It is practised predominantly in South
India. The followers of this cult consider themselves as different from the followers of
Shiva according to Vedas and Upanishads. The 3tmmems believed to be is originated by
Mahadeva #grea and is more sacred than the Vedas originated by srar, the Creator. f3m,
according to 31, is five-faced. These five faces are of ‘TSI, ITHIE, 3TN, ey and
3T, SIS are reported to have come out of these five faces of f31a. The period of the
TR is surmrised as the 9th century A.D. 317 consists of #=1s mostly taken from the
Vedas.

According to Staférgr=, forem, fkam, T and =1t are the four steps and wfd, w31, T are
the three aspects. fa=marg consists of ufd, i.e., @@, & is the source of divine light and
pleasure and also the means to achieve them. 1 is supposed to be endowed with five
powers: creation, protection, destruction, illusion and grace-gsi, UTeH, HeR, HIAT, 3T
| 93] is the individual soul— SfiatenT | fia is inclusive in R but is not independent or
free. It is always subject to the ever-free i/ | There are three categories of 93— faseet,
Jeramshel and @t | Those who fulfil their actions through knowledge and 2w and are
totally detached belong to fam=rter group. Those who are made free through the deluge
of the Universe belong to Ser=mear group. Those that are bound by the three arsr-oer, &9
and |11 bel ong to "ehet group.

Agama: ‘Agama’ is derived from the root “gamlr gatau” (gam- to go) preceded by

K==

the preposition “an”. The Preposition “an” gives the meaning of what is handed down to
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posterity’ i.e., ‘tradition. The root “gam” which gives the meaning of ‘gamana’ (movement),
conveys also the sense of ‘knowledge’. ‘Agama’ means ‘that knowledge which has come
down in tradition, i.e., ‘that knowledge which is refined through tradition Those texts
which contain such knowledge are called ‘Agama-s’.

Agama-s have come down through tradition in order to fulfil the aim of Veda.
The Mantra-s of Veda become fruitful only when they are brought into due practice
(anusthana).

Sivagama: According to Kamikagama, Sivagama-s are fourfold as Saiva, Pasupata,
Soma and Lakula. Among these, the first one (Saiva) is threefold as Vama, Daksina and
Siddhanta: The same classification is found in Karanagama :

FmefeTirga e sadtaeR |

According to Sri Siddhantaéikhamani, Saivégama-s are fourfold as Vama, Daksina,
Misra and Siddhanta. Vamatantra is dedicated to Sakti, Daksinatantra to Bhairava,
Misratantra to Saptamatrka-s and Siddhanta is acceptable to Veda. Kapala, Kalamukha,
Aghora, etc., are included under Vamatantra and Kasmira Saiva (Trika), Svacchanda,
Bhairavottara, etc., come under Daksinatantra. The twenty-eight Saivagamas from
Kamikato Vatulaand their 208 Upagama-s come under Siddhanta-Saiva. Thus the extent
of Sivagama Literature is very vast.

Tattva: ‘awr (@) . T8 WIa:, T-ToFerd I i HTall a7 ool ATt d: | Tafd e 8l = sarded 11
e T8 HTE: | HA A 3 “STeaAT STU agTeTers e Tauarea A RITUd SaeuaTa rH ]!

AT : SATTIENTH 2 TR WISA & ITehoel GUTRTEAT qawrd s “Aeferyeref aeamvarara
e Bl awefufa argedReElfaRT: Tl e | Essential nature, the real
nature of the human soul considered as one and die same with the divine spirit animating
the universe : the philosophical etymology of this word best explains it meaning 3% that,
that divine being, and & thou, that very God art thou. The Supreme being, or BRAHMA.

“Truth. Relality or True Essence” from tad, that which isstrictly speaking, thereisonly
One Redlity. That Redlity is Brahman (the Supreme Being and Highest Truth), the axt
awH. Thisistheoriginal teaching of al true Scriptures. Tattvas are the primary principles,
elements, states or categories of existence, the building blocks of the universe. According
to 3 making 3& tatvasin al. These are divided into three groups :-

1 fereroreRnT:
2Ty,
3ug
419,
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1. First are the five Igaw=H. (pure) These constitute the realm of Y&,

2. Next are the seven JERIEd@Y (pure-impure) These congtitute the realm of
TSRISHMT.

3. The third group comprises the ¥ 3[ERIEd@H impure. These congtitute the realm
of 3TyrgHT.

RESASLE

This is the superconscious realm, also known as shuddha (pure) maya or mahamaya.
Bindu, transcendent light, isthe* material” cause of thispure sphere. Thisisthe Sivaloka,
the region of the Devas (Gods), the myriad rishis and other beings who have attained
freedom from the triple bondage.

Socio-cultural relevance in modern India: The mutual condemnation and claiming
one's superiority over the other speak their divergent nature and both traditions have
survived simultaneously down the centuries. In course of time, a good sense prevailed
and a greater reconciliation took place between the two traditions and akind of synthesis
was found. The Vedic tradition, which has no concrete form for the Supreme Redlity,
could accept its aniconic form of Agamas and lent its mantras for use in the ritual process.
Wherever there was an objection to utilise certain mantras, Agamas formulated their
own mantras. Agamic initiation (diksa) is substituted for the Vedic upanayana ceremony
as a prerequisite to undertake any type of worship. As the Vedic rituals like invocation
(avahana) and dismissal (visarjana) have found no relevance as the Supreme Being is ever
present in an idol, the Agamas introduced bijaksaras, mudra, nyasa, yantra, mandala etc.
as an integral part of ritual procedure. The induction of arts like music and dance have
contributed additional charm to the worship. Thus, the worship at temple has emerged
as a dominating factor and acquired greater dimensions by being recognised as religio-
cultural centres of the whole community. This transformation was succeeded by both
ways by upholding the age-old VVedic spirit in one hand and by accommodating the wishes,
aspirations, ambitions of the massthat was intended by the contemporary socio-economic
conditions of the society on the other hand.

Study of Saivagamas has every relevance even today as the core content of the
Agamas, namely, the worship of the Supreme Redlity in a temple is still very dear to
masses. The characteristic expression of Indian culture is reflected in the temple culture.
The temples in our country are not mere survivals of age old traditions, but have the
contemporary relevance too. Despite the passage of time, enormous changes in socio-
economical conditions of the society and political turmoils during the last few centuries,
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the hold of the temple among masses has been remarkably persistent. The urbanisation,
sophistication and technical advancement have exerted no influence on the significance
of the temples, and the worship in the temple has been continued uninterruptedly.
Many more new temples have substituted those which were ruined and made disuse. The
temples as local institutions being associated with socio-economic and cultural activities
have been fulfilling the aspirations of the public and thus retaining their relevance
even today. The Agamas which govern the day-to-day activities in the temple are aso
equally relevant in this context.

The study of agamic literature leads to an understanding of not only the spirit
of Indian religion but also the socio-cultural conditions that necessitated the evolution
of new traditions against the existing ones. The studies held so far are not sufficient
enough to trace the origin and development of the agamic tradition. A collective and
comprehensive study is needed to unearth the hidden factors that prompted the rise
of anew tradition.

We know from the statement of Kullukabhatta, a commentator on Manusmrti, that
there existed two traditions namely Vedic and tantric®; The latter is also known as Agama.
These two are divergent and mutually conflicting traditions. The Vedic tradition, which
enjoyed the advantage of traditional celebrity, had condemned the tantric tradition, which
used to involve five makaras®. The puranas assert that the purpose of the tantra is only
to deceive and delude wicked folk” and aso declared that the followers of tantras are
vratyas.

With the introduction of various upacaras and fine arts like music and dance as part
of rituas, the worship obviously became popular and had positive appeal from the mass.
The growing popularity of this tradition must have forced Apararka, a commentator on the
Yajiivavalkyasmrti (arcanadhyaya, 7) to make a cautious remark that the tantras should
not be condemned or rejected as a whole and at the same time all parts of the tantra are
not valid and authoritative.

The tantras too retaliated by attacking the Vedic tradition. The Kularpavatantra makes
a caustic comparison that the Vedas, Sastras and Puranas are like common harlots, while
the tantrais like a respectabl e house-wife.? The reference is to the chanting of Vedic and

5 gfaer fefere Sfeenr arfereht =1, wgeafa-2-2

6 el Wi T Heed H5T A o | - TRATEHa-vii
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Puranic hymns and performance of Vedic rituals in public. Contrary to this, the tantric
rites are conducted in private places or in secrecy.

Hence, it isfelt that serious and sincere attempts have to be made to study the Agama
literature, in order to trace the socio-religious conditions that prompted the rise of a
new tradition against the existing one. In order to facilitate research in this direction,
the original Agamas as important sources of information are to be made available to the
world of scholars.

Ta TS e gea el |
TUSHT 4 FHeig shifese ||
TETTEA qaF qarsw €T |
I SAETHTATT TeaTE qaTeT ||
IHE HETEE A |
TR SRV Go=iHe T 90 ||
Theinternal evidencesfound in the rantravatara patalas refer to the extent of the huge
body of agamic literature. For instance, the Matanga paramesvara Agama mentions that
originally it consisted of one crore ,verses of anustup and was reduced to alakh verses.
Conclution: The Saivasiddhanta school of Tamilnadu, and the Virasaiva school of
Karnataka are the two living representations of two kinds of worship vouchsafed
in the Saivagamas. The adherents of these two schools have evinced keen interest and
attempted to bring out these literatures into light. As they give importance to only those
Agamas which contain the portions of their mode of worship, the remaining portions of
the same Agama have lost significance and gone out of sight. It is evident from the fact
that the agamic texts published in Tamilnadu are related to the worship of the temple
(pararthapuja) and the texts published in Karnataka contain only the portions relating to

the worship at home (atmarthapiija).
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The Role of Accredited Social Health Activist (ASHA) for Women’'s Health
Protection in Rural Village: A case study of Shantipur Gram Panchayat in
East Medinipur, West Bengal.

Suvendu Kumar Maity
Ph.D Research Scholar, Glocal University, Uttar Pradesh

Abstract

Health is a primary need for human wellbeing. An advance technology, the health
sector has changed significantly on that day. However, the issue of women’s health is
still a cause of concern for developing countries like India. Particularly, socio-economic
backwards and the low position accorded to women by society have always kept the
issue of women’'s health as a secondary manner. To transform this perspective and
provide noticeable medical facilitiesto give women for ensure their wellness. The role of
Accredited Social Health Activist (ASHA) is very important in our country. ASHA isa
grassroot level femal e health worker who selected from village for improving of women's
health awareness and providing basic medical services, such as encouraging women to
givebirth in govt. hospital, bringing children to immunization clinics, encouraging family
planning, treating minor illnesses and injures with first aid, keeping demographic records,
and improving village sanitation. It is also known as community health worker. In West
Bengal, women are facing various problems like malnutrition, maternal health problems,
and disease like AIDS, breast cancer etc. ASHA workers are playing an important role for
the protection of women health, mainly in rural village in west Bengal. So, thereis aneed
to study their role for protecting women’s health. In this paper, | have tried to investigate
role played by ASHA workers in generating awareness as well as providing protection
for women'’s health, their success and failures faced in Shantipur Gram Panchayat, East
Medinipur district, West Bengal which is taken as case study.

key Words: Community Health Worker, ASHA, women'’s health awareness, grassroot
level, family planning, AIDS etc.
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1.0 Introduction

Health is the most important aspect in human survival. It means to state of being free
of any illness or injury. Health can also refer to condition of well-being in which an
individual can pursue personal growth. According to World Health Organization (WHO),
Headlth is state of complete physical, mental, and social wellbeing and not merely the
absence of disease or infirmity (Constitution of the world Health Organization 2006).

The concept of human health is keeping connection men’'s and women’s health.
However, it is seen that issues of women's health take as secondary importance in our
country, which owing to its traditional patriarchal socia structure, has often victimised
women gender discrimination. The preference for a male child across large parts of
the country has often led to girls being considered as burdens, and hence the issues of
women’s wellness and health seldom received the required attention that they are suppose
to receive otherwise. This oscitation towards women and women's health related issue,
directly impacts not only the womenfolk but al so society and the development of the state
at large.

The Indian constitution’s Articales 39 (e) (f) 42 and 47 clearly mentioned that state
responsibility to ensure a health life for the people of our country to secure equal rights
to health for all. It also claimsthat it is the state’s responsibility to improve public health
and raise the level of nutrition and living standard. At present public health is primarily
the responsibility of the state Governments. Both the central and state government
are given top priority on health. The central government has introduced a various of
community base health care services with special focus on women's health to decrease
gender discrimination and provide women with proper accessto health care. In this paper,
| focus on role of community health worker (ASHA) for protection women'’s health, with
prime concentration on the ASHA programme was introduced in India 2005 as part of the
National Rural Health Mission (NRHM). The idea behind the Accredited Social Health
Activists (ASHA) was connected marginalized community to the health care system
Shantipur Gram Panchayat in East Medinipur, West Bengal.

2.0 Origin and Meaning of ASHA

The Indian Government established the rural health schemein 1977 in response to the
Shrivastav committee’s recommendation with the intention of “ putting people’s health in
people’s hands (1975)". The sub-centre, primary heath centre (PHC), and community
health centre (CHC) make the three-tier structure of primary health care infrastructure
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inrural areas of India. Thistime AlmaAta International Health Conference in 1978, the
World Health Organization set the world -wide societal objective of “Health for All by
2000AD".

Health care delivery and access have historically presented substantial difficulties
in India’s diversified and highly populated environment. Among the many initiatives to
address this pressing issue, the introduction of Accredited Social Health Activist (ASHA)
in 2005, as a part of NRHM, marked a significant step towards improving grassroots
health care delivery, particularly among women and children, and reducing geographical
and socio-economical disparities.

Accredited Social Health Activist (ASHA) is a grassroot level health worker who is
selected from avillage to sever that village. The success of several programmes under the
NRHM lieson the shoulders of ASHA network. The ASHA works as aliaison between the
local rural community and the public health system. They are educated, young members
of the rural community who undergo rigorous and continuous training and development
to serve the rural community better. They share information on basic health and hygiene
practices, counsel women on child birth and related issues and act as the first point of
repository of basic heath kits. The ministry health and family welfare, Government
of India describes an ASHA as. “....... Health activists in community who will create
awareness on health and its social determinants and mobilize the community towards
local health planning and increased utilization and accountability of the existing health
services.” (https://www.mohfw.gov.in/)

2.01 Key Components of ASHA:

» ASHA must primarily be a women resident of the village married/ widowed/
divorced, preferably in the age group of 25 to 45 years. She should be a literate woman
with due preference in selection to those who are qualified up to 10" standard wherever
they areinterested and available in good numbers. Thismay be relaxed only if no suitable
person with this qualification is available (http://nhm.gov.in/).

» ASHA is chosen through a rigorous process of selection involving various
community group, Self-Help Group, Anganwadi institutions, the Block Nodal Officer,
District Nodal Officer, the village health committee, and the Grame Sabha.

» ASHA must undergo service of training to acquire the necessary knowledge,
skills, and confidence for performing her spelled out roles.

» The ASHAS receives performance-based incentives for promoting universal
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immunization, referral, and escort services for Reproductive & child health (RCH) and
others health care programmes, and construction of household toilets.

» ASHA provides information to the community on determinants of health such as
nutrition, basic sanitation & hygienic practices, healthy living and working conditions,
information on existing health services and the need for timely utilisation of health and
family welfare services.

»  She counsels women on birth preparedness, importance of safe delivery, breast-
feeding and complementary feeding, immunization, contraception, and prevention
of common infections including Reproductive Tract Infection/sexually Transmitted
Infections (RTI/STIs) and care of the young child.

At the village level it is recognized that ASHA can not function without adequate
institutional support. Women's committees (like SHGs, or women’s health committees),
village health and sanitation committee of the Gram panchayat, peripheral health workers
especially ANMs and Anganwadi workers, and trainers of ASHA and in-service periodic
training are the major sources of support to ASHA (http://nhm.gov.in/). The programmeis
totally incentive based where in women who volunteer from local community are selected
and trained to reinforce community action for universal immunization, safe delivery,
newborn care, prevention of communicable and non-communicable disease, improved
nutrition, are of the senior citizens and promotion of household/community toilet (http://
nhm.gov.in/). ASHAs are in place, in al states of India except in Goa, Paducheroy,
Himachal Pradesh the non-tribal of Tamil Nadu and the union territory of Chandigarh.

2.02 Responsibilities of ASHA:

» |dentifying and recording new pregnancies, births and deaths.

» Getting the community to demand and obtain health care through mobilising,
counselling, and supporting them.

» Recognizing, managing, or referring sickness cases.

Assisting with the delivery of health service, through home visits, Frist-aid, and

Immunisation Programmes.

Keeping track of statistics and taking part in community health planning.

Participating in the Health and Nutrition Day in the village.

Encouraging women to have their babies in hospital.

Improving village cleanliness and encouraging family planning (e.g. surgical

sterilisation).

A\
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Key Responsibility of ASHA's
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3.0 Theareaof study: Shantipur Gram Panchayat under Sahid M atangini Block.

Shantipur Gram Panchayat is located on the eastern side of Kolaghat Thermal Power
Project, district of East Medinipur, West Bengal. It falls under the Sahid Matangini
Block. The Shantipur Gram Panchayat has 19 booths under its administrative jurisdiction,
covering an areaof 700 hectares of land. According 2011census, thetotal popul ation under
the panchayat is 19000. Ther arefour villagesin Shantipur Gram Panchayat is Bargachia,
Guluria, Kakdhi, and Shantipur. This panchayat has mixed population comprising of
Hindu, Muslim, and Adivasi. It falls under Block Primary Health Centre now its name
is Janubosan Rural Hospital. Population of this panchayat is comparatively backward in
relation to others. Hence, there are maximum popul ation dependent on government health
facilities.



306

Insight Sovarani Memorial College Journal (2024) XVI

4.0 Objectives:

1.

To investigate the benefits received by the women through ASHA workers.

2. To know the level of awareness among the women population of Shantipur Gram

Panchayat regarding the various functions of ASHA.

3. To study the satisfaction level of the women in getting required services through

ASHA workers.

4. To know the problems faced by ASHA workers for implementation of their given

duties.

5.0 Work profile of ASHA in selective area:

The ASHA worker in Shantipur Gram Panchayat undertake the following activities —
» Hole monthly awareness programme regarding women and child health which

individual generating awareness, family planning, provision of adequate nutrition
to children as per their age, care to be taken by women and her family during
pregnancy etc.

Providing information to the newly married couple about theimportance of adopting
sexual practices to prevent the occurrence and spread of sexualy transmitted
diseases.

To promote women's wellness, sanitation and hygiene, ASHA workers distribute
sanitary napkin to the womenfolk and provide information regarding their usage
and proper disposal.

They conduct home visit for promotion of health and preventive care wherein they
gather information regarding the presence of pregnant women and girl child and
provide them with necessary iron, folic acid, calcium tablets etc.

ASHAs also provide awareness regarding of safe child delivery practices and
accompany the pregnant women to the government hospital for periodic health
cheek up.

They ensure the proper conduct of immunization programmes to the newly born
and infants.

6.0 M ethodology

The study on the Role of Community Health Worker (ASHA) for protection of women
health in Shantipur Gram Panchayat is both analytical and descriptive. The data used in
this regard both primary and secondary. Primary data was collected through purposive
random sampling method. Number of twenty (20) ASHA workers engaged in the
panchayat area, five (5) ASHA workers were directly interviewed through open ended
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questionnaire and the respondent of total 30 women beneficiaries under the supervision
of the selected ASHA workers (one ASHA worker under 6 women beneficiaries) were
collected through a questionnaire.

7.0 Data Analysis

Before | have discussed, in this study 35 sample respondents are selected from
Shantipur Gram Panchayat. Their responses were collected and tabul ated with the help of
statistical tables. For analysis and interpreting data and obtaining meaningful conclusion,
appropriate statistical measures are produced using various statistical methods.

Table: 7.01
Classification of respondents
Respondents No. of respondents
ASHA workers 05
Beneficiaries (women) 30

Source: primary data
Analysis: from above table five (05) of respondents belongs to ASHA and remaining
thirty (30) of the respondents belongs to beneficiaries’ group.

Table: 7.02
Classification of women respondents (beneficiaries)
Division of female beneficiaries No. of respondent Percentage
Unmarried 13 43.3
Married 17 56.6

Source: primary data

Analysis: from the above table based on marital status, women(beneficiary) respondents
are divided into two categorise i.e. unmarried and married. Majority respondents are
married (56.6) and rest of respondents are unmarried (43.3) selected for the study.

Table: 7.03
Education qualification of ASHA workers
Qualification No of respondent Percentage
Below Secondary 00 00
Secondary 00 00
Higher Secondary 02 40
Graduated 03 60

Source: primary data
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Anaysis: form the above table, 40% of ASHA workers have passed the Higher
Secondary and 60% of ASHA workers have passed graduate examination. ASHA workers

have higher educated.
Table: 7.04
Economic category of ASHA workers
Category No. of respondents Percentage
APL 05 100
BPL 00 00

Source: primary data

Analysis. from above table, all respondents are belonging APL category. They have

stander of living approximately high from BPL category.

Table: 7.05
Problems regarding transportation
Response No. of respondents Percentage
Yes 03 60
No 02 40
Total 05 100

Source: primary data

Analysis: Theabovetableshowstheresponseof A SHA workersregarding transportation

problem due to beneficiaries live at remote village. Three respondents opined that they
have problem regarding transportation. It means 60% of ASHA workers facing problem.
Only 40% do not have any problem for transportation.

Table: 7.06
Satisfaction level on salary
Response No. of respondent Percentage
Highly satisfied 00 00
Satisfied 01 20
Not satisfied 04 80

Source: primary data

Analysis: the above table shows that 80% of ASHA employees are dissatisfied
their remuneration for their work. Only 20% of respondents said she was satisfied her

remuneration or salary.
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Table: 7.07
Home visit of ASHA worker
Response No. of respondents Percentage
Yes 30 100
No 00 00

Source: primary data

Analysis: From the above table, 100% of the respondents’ houses are visited by ASHA

workers and they are working very sincerely in the field.

Table: 7.08

Frequency of visit of ASHA workers

Frequency No. of respondents Percentage
Once 00 00
Twice 06 20
Thrice 05 16.6
More than that 19 63.3
Total 30 100

Source: primary data

Analysis: the table shows the frequency of visit of ASHA workers among the houses.
ASHA workers visited more time for beneficiaries” home when they fell need and any
kind of problem. It is shows that 0% of respondent’s house is visited only once, 20%
of the respondents’ houses are visited twice, 16.6% of respondents’ houses were visited
thrice, and 63.3% of the respondents’ opinion that ASHA workers visited more than that

in month.
Table: 7.09
Information provided by ASHA regarding health issues
Information No. of respondents percentage
Yes 30 100
No 00 00
Total 30 100

Source: primary data

Anaysis: the above table shows that the provision of health-related information by
ASHA workers. All respondents (100%) are received health-related information from

ASHA workers.



310

Insight Sovarani Memorial College Journal (2024) XVI

Table: 7.10
Opinion about ASHA workers

SI. Factors Very good [ Good | neutral | Bad
no

01 | Minor health injuries/ first aid 09 21 00 00
02 | Nutrition 26 04 00 00
03 [ Sanitation 03 23 04 00
04 |Delivery 24 06 00 00
05 | Immunization schedule of new born babies| 28 02 00 00
06 | Prevention from sexually transmitted dis- | 02 28 00 00

ease

Source: primary data

Analysis: As can be seen from the table, ASHA’s performance on most of the tasks
Is deemed satisfactory. The vaccination schedule for new born babies is rated as very
good by 28 out of 30 respondents, while the delivery performance of ASHA workersis
rated as very good by 24 respondents, and sanitation-related activities of ASHA are rated
as good by 23 respondents. In terms of nutrition, the most preferred service provided
by ASHA workers. It is rated as very good by 26 respondents, while 21 respondents
rated minor health tasks of ASHA workers as good, and 28 respondents rated sexual
transmitted disease-related ASHA work as good. Here, all beneficiaries are aware their
health problems and discuss regrading problem through ASHA workers. It is clear that
rural women are protected by the ASHA workers.

Table: 7.11

Services rendered by ASHA workers

Services No. of respondents | percentage
Minor health injuries/ first aid 10 10.87
Nutrition 20 21.74
Sanitation 07 7.61
Delivery 22 23.91
Immunization schedule of new born babies 28 30.43
Prevention from sexually transmitted disease | 05 5.43

Total 92 100

Source: primary

Analysis: the services provided by ASHA workers to the community

are listed in
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table 7.11 out of 30 respondents, 30.43% received delivery services, 23.91% received
immuni zation schedules for new born babies, 21.74% received nutrition services. 10.87%
received information about minor health injuries, 7.61% received sanitation services, and
5.43% received information about sexually transmitted disease prevention.

Table: 7.12
Satisfaction level of beneficiaries

Level No. of respondent Percentage
Highly satisfied 20 66.67
Satisfied 07 23.33
Neutral 02 6.67
Dissatisfied 01 3.33

Total 30 100

Source: primary

Analysis: this table offers information about respondents’ levels of satisfaction with
ASHA workers’ performance. 66.67% of respondents are highly satisfied with ASHA
workers, 23.33% of respondents are satisfied, 6.67% of respondents are neutral, 3.33% of
respondents are dissatisfied for ASHA’s duties. Here, rural beneficiaries are always taken
service for health-related issues from ASHA workers.

8.0 Findings

» The purpose of retain monthly community meetings by the ASHA workers gets
partially fulfilled because of low attendance of women and girl child.

» TheASHA workers can not ensuretimely distribution of personal hygiene materials
like sanitary napkins because they do not receive them from the Government
regularly.

» The ASHA can only distribute medicines to the women until stocks last. They do
not have stock backups to meet additional requirements as well asin emergencies.

» Hesitation on the part of women and girls to freely discus women related health
issues with the workers.

» Lack of realization on the part of women regarding observance of personal hygiene
and proper sanitary waste disposal mechanism.

» Asthe ASHA received the governmental incentive which does not ensure them for
descent standard of living.
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9.0 Suggestion:

>

>

Y

ASHA works on a population size of 1000. The population size should be reduced
so that ASHA can adequately serve a small population.

Awareness programmes and campaigns must include the use of more visible to
attract the attention of the audience.

The number of ASHA training programmes should be expanded.

ASHA s compensation must be increased for more people to volunteer to help uplift
rural community.

More medical camps and seminars should be held by ASHA to raise public
awareness.

10.0 Conclusion:

Accredited Social Health Activists are the backbone of community healthcare in rural
India. By reimaging their role, strengthening their capacities, and embracing technol ogy,
India can significantly improve healthcare access and outcomes for its underserved
populations. To keep pace with the evolving healthcare landscape, their role must be
rediscovered and enhanced. ASHA has been successful with its activeslike immunization
schedules for new born babies, sanitation, and various healthcare programmes. By
transforming ASHA workers into informed health educators, digital health programmes,
and integral components of the healthcare coverage and improved health outcomes for
al citizen. A comprehensive approach that integrates ASHA workers into the broader
healthcare system will pave the way for a healthier and more equitable nation.
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INCLUSION OF WOMEN IN VEDIC SOCIETY
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Abstract:

In society, every individual should attain a certain degree of freedom. Women con-
stitute half of the total population of society. Therefore, to determine how cultured and
progressive a society is, it is extremely important to understand the status of women
withinit. Thiswriting attempts to analyze the role of women from the Vedic period to the
post-Vedic period and their contributions to society. It examines the respect and recog-
nition that women have received in different eras, especially in the Indian context. This
analysis describes the joys and sorrows, pleasures and pains, honor, status, and daily life
experiences of various women.

Keywords. Attendance to rights, merit, socia status, education, spirituality

Man and woman are the two fundamental components of human society. They are
mutually dependent on each other. Man and woman are considered like the two wheels
of achariot. The term “rights’ refers to the status attained by an individual in a system,
which includes respect and responsibility. Presenting an accurate picture of the status of
women in ancient India is not an easy task. Although scholars have differing opinions,
their views are generaly similar. A comprehensive study of Vedic literature reveals that
the status of women in the Vedic era was more satisfactory and superior compared to
later periods. In the golden eraof ancient Indian culture, that is, the Vedic period, women
played an equal role alongside men in the upliftment, progress, and refinement of society.
Therefore, the Vedic Samhita period is regarded as the golden age of women’s status.
The facilities, opportunities, and resources provided to women in the Vedic era for the
full development of their abilities were beyond the imagination of modern times. Just
as different body parts hold significance, women held an important position in society.
The women of that time were seen in all their forms—knowledge-giving, prosperity-be-
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stowing, and power-embodying.The highest creation of the Divine, woman, has made a
unique contribution to the evolutionary process of the universe. The brhadaranyaka Upa-
nishad describes a woman as the one who fulfills the void of creation — “ ayamakasah
striya paryate” Similarly, the Rigveda honors women with the title of Brahma—" str7 hi
brahma vabhuvitha’.

The equality of women with men iswell expressed through the word Ardhangini (bet-
ter half). The word Dampati also signifies that both men and women are equally the mas-
ters of the household. The story of the origin of man and woman, as described in Vedic
literature, serves as a testimony to the sense of equality between them. In the Rigvedic
period, daughters were honored in society just as sons were, as evidenced by a Rigvedic
mantra in which a couple prays for the longevity of both their sons and daughters. Else-
where, there is al'so a description of young, innocent daughters lying on their parents
chests, which testifies to the affection towards daughters.Although in some instances,
an indifferent attitude towards daughters is found—such as in the Atharvaveda Samhita
and the Aitareya Brahmana—these few references do not confirm a derogatory view of
daughters. On the contrary, in the Brihadaranyaka Upanishad, there is a desire expressed
for the birth of an intelligent daughter, along with references to specific rituals dedicated
to this purpose.ln the Vedic period, a daughter had the right to receive education just like
a son. Before beginning her education, she was also initiated through the Upanayana
Sanskar (sacred thread ceremony), making her eligible for study. They lived in Gurukuls,
observing the vow of Brahmacharya, wearing the sacred thread (Yajnopavita), agirdle of
Munj grass (Maunyji), a sacrificial belt (Mekhala), and garments made of bark (Valkala),
while receiving their education. Thisis clearly mentioned in the Yamasmriti:

“Purakalpe kumarinam mauiijibandhamisyatei
Adhyapanar cha vedanam savitrivachanar tatha” 1

In the Vedic period, it was essential for both men and women to be refined through
sacred rituals (Sanskars). Some rituals, which are now reserved only for men, were also
prescribed for women during that time. Due to a liberal perspective on women’s educa
tion, it was not only necessary but also mandatory for girls to undergo the Upanayana
Sanskar (sacred thread initiation).Girls wore the Yajnopavita (sacred thread) and resided
in Gurukuls to acquire knowledge. References to women wearing the Yajnopavita can
be found in the Rigveda Samhita. Additionally, the Atharvaveda Samhita also supports
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women’s right to Upanayana and Vedic studies.In the Atharvaveda, there is a reference
to young women who, after observing the vow of Brahmacharya and completing their
education, find a suitable husband. Numerous references can be found in the Samhitas
supporting women’s access to higher Vedic education, such as Bahvrichi (ascholar of the
Rigveda), Kathi (one who studied the Katha branch), and Apishala (one who studied Ap-
ishali’s grammar). These references confirm that women had the right to pursue advanced
Vedic education.

The Vedas describe awoman as Chatushkaparda, meaning one who possesses knowl-
edge of the four fundamental pursuits of life—Dharma (righteousness), Artha (wealth),
Kama (desires), and Moksha (liberation). It also signifies a woman’s ability to understand
the profound knowledge of Yajna (sacrificial rituals) and the process of constructing a
four-cornered Vedi (altar). Beyond Vedic education, women were al so entitled to training
inwarfare, Paraand Apara (higher and practical) knowledge, mathematics, crafts, dance,
music, and other arts. Vedic hymns mention female warriors like Vishpala, Vadhimati,
and Mudgalani. The Rigveda also describes women who excelled in dance and music.

In the Vedic period, the esteemed intellectual status of women is substantiated by nu-
merous evidences. Several Mantra-drashta Rishikas (female seers who composed Vedic
hymns) are mentioned in Vedic literature. Just like male sages, female sages also com-
posed Richa (Vedic verses), which confirms that women were not restricted from study-
ing or creating Vedic hymns.Women in the Vedic era had complete freedom to remain
Brahmavadini (lifelong seekers of spiritual knowledge) and lead an austere life dedicated
to learning. During this time, women were classified into two categories—Brahmavadini
and Sadyovaha.

e Brahmavadini were women who chose to pursue lifelong Vedic study and spiri-
tual knowledge.

e Sadyovaha were women who were entitled to education and Vedic study during
their Brahmacharya (celibate student life) so that after marriage, they could perform var-
ious religious rituals and fulfill their responsibilities.

Brahmavadini women were free to reach the highest peaks of education. Along with
studying Vedic hymns, they dedicated their livesto the study of profound subjects such as
Mantra-Darshana, Richa Srijan (composition of hymns), and Mimamsa (philosophical
inquiry). Thetitle of Rishika (female sage) was accessible to women, as evidenced by the
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mention of Mantra-drashta women in Vedic texts.Some of these notable women included
Aditi, Indrani, Lopamudra, Skata Nivavari, Juhu, Surya-Savitri, Romasha-Kakshivani,
Vak-Ambrini, Shachi Paulomi, Shashwati Angirasi, Ghosha-Kakshivati, Shraddha Ka-
mayani, and Maitreyi, among others, who composed various Vedic hymns.

Highly educated women not only studied but also taught like men, holding esteemed
positions such as Adhyapika (teacher), Acharya (scholar-teacher), Upadhyaya, and Upa-
dhyayi. Thus, they enjoyed complete freedom and equal rights in the field of education.
Scholars such as Shri P.H. Prabhu and Shri P.C. Dharma have also agreed with this fact
based on their studies.

During the Vedic Samhita period, since women were free to study the Vedas, they were
granted the same Yajnic (ritualistic) rights as men. In one instance, the Atharvaveda au-
thorizes women to participate in Yajnas (sacrificial rituals), perform them independently,
and even guide others in conducting them.Additionally, several references mention ritu-
als performed jointly by husband and wife. The 11/4th Sukta of the 10th Mandala in the
Rigveda also confirms a woman’s inherent right to perform Yajnas.

The Taittiriya Brahmana explicitly states that a householder (Grihastha) does not
have the right to perform a Yajna without his wife, as mentioned: “ ayajiiiyom va esah
yo’patnikah ”

In the absence of awife, a Yajna (sacrificial ritual) was not considered complete, and
the oblations offered by the husband were not accepted by the deities. Therefore, women
had full rights to participate in and perform religious rituals and ceremonies.In the field
of marriage, women were also empowered. The practice of child marriage did not exist.
Girls were married at a mature age and were free to make their own decisions regarding
marriage. The Rigveda statesthat any eligible young woman at that time had the freedom
to choose a groom of her liking.The Vedas mention:

“ brahmacaryena kanyd yuvanam vindate patim”

This meansthat a girl would undergo complete celibacy and education before getting
married. Shri Madhu Shastri has also confirmed this fact based on his studies.In Kshatriya
society, the practice of Svayamvara was prevalent, which indicates that a girl was mar-
ried only after attaining maturity when she was capable of making such acrucial decision.
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A close analysis of a Rigveda mantra reveals that at the time of marriage, the bride was
fully mature and developed. In Vedic society, marriage was considered a union between
two fully developed individuals.

Additionally, indications of inter-caste marriages can also be found in the Vedic period.
All these instances reflect the liberal views on marriage that existed during the Samhita
period. Indications of remarriage or widow remarriage can be found in the Vedic period.
The Rigveda Samhita statesthat awidow should leave her deceased husband and accept a
future husband. Similarly, the Atharvaveda Samhita (9.5.27-28) also mentions instances
of remarriage or widow remarriage in certain contexts. Additionally, several referencesin
the Rigveda (1.124.7, 4.3.2, 10.71.4) highlight the practice of monogamy (Eka-patni-vra-
ta), which further reflects the empowered status of women in that era.

In the society of that time, the Niyoga practice was prevalent. Niyoga referred to a
childless wife or widow being appointed to conceive a child with her brother-in-law or
a predetermined man. Indications of Niyoga are found in several places in the Rigveda
Samhita, reflecting a highly liberal perspective toward women.During the Samhita peri-
od, the oppressive practice of Sati was absent, and there was no custom of purdah (veiling
or seclusion). Women moved freely without restrictions and could interact openly with
others. The existence of co-education and the freedom for girls to receive higher educa-
tion further confirms this, as a veil system would have hindered their access to advanced
learning. At one place, it is mentioned that a newlywed bride, blessed with good fortune,
was presented before all the guests for their blessings.

Women of that era actively participated in Vidatha (assemblies and councils) and Sa-
mana (festivals and fairs), where they exchanged their thoughts. The term Samavati was
used for women, indicating their participation in public gatherings. The presence of many
Rishikas (female sages) who, like male sages, imparted Vedic teachings also signifies the
absence of the purdah system in the Samhita period.In some places in the Atharvaveda,
references to women going to court to claim their property rights can be found. Thus,
the absence of the purdah system in the Vedic era allowed women to progress freely
and carve their own paths.In the economic sphere as well, women were prosperous and
empowered. They had several property rights, including co-ownership of their husband’'s
property. During marriage, the husband would take an oath ensuring that in financial
matters, his wife's rights and interests would not be violated in any way.To ensure wom-
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en’s strong financial position, the system of Stridhan (women's wealth) was established.
Sridhan referred to the gifts and possessions a woman received at the time of marriage,
over which she had exclusive rights. This property was known as Parinahya, asindicated
in the Taittiriya Samhita (6.2.1.1), which states. “Patni vai parinahyasya isah”, meaning
“A wife has full ownership over the gifts she receives.”

Thus, after deeply analyzing the status of women in the Samhita period, it becomes ev-
ident that women of that eraheld an exceptionally esteemed and honorable position. They
lived on equal terms with men, serving as a constant source of inspiration and strength.
The contemporary society highly praised women’s qualities such as patience, gentleness,
and grace.Women were adorned with numerous glorious epithets. They were referred to
as Anritarasadayini (bestower of the nectar of immortality) and were described as inspir-
ing sweet and truthful speech, aswell as being endowed with wisdom and good counsel.
Their significance is highlighted in the Rigveda, specifically in the tenth Mandala, 85th
Sukta, where they are honored with the prestigious title of Samrajir (Empress). The im-
portance of women is further reinforced by the saying: “ Grhint grhamityahu na grhari
grhintvina”

Conclusion:

We saw that women’s position in the early Vedic period was respectful. Women were
respected in society. They were given due respect as equal to men. Sometimes we saw
that the yagyas were not conducted without the better half. As we saw, She and the men
received an education, participated in assemblies and debates, studied Vedas and made

sacrifices with their husbands.
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Abstract

This paper explores the concept of purusartha—the fourfold aims of human life—
in the context of Sankhya philosophy, a classical dualistic system of Indian thought.
While most Indian philosophical traditions integrate all four aims—dharma, artha, kama,
and moksa—Sankhya appears to recognise moksa alone as the ultimate goal. Through
a detailed analysis of primary texts like the Sankhyakarika, classica commentaries,
and modern interpretations, this study investigates whether Sankhya’s silence on the
other three purusarthas amounts to rejection, irrelevance, or philosophical refinement.
The paper examines how Sankhya’s ontological framework, based on the dualism of
purusa and prakrti, influences its understanding of human purpose. Comparative insights
from Vedanta, Yoga, and Nyaya schools provide contrast, revealing both the depth and
limitations of Sankhya’s singular focus. The study concludes that while Sankhya restricts
its goal to moksa, it allows for a reinterpretation of dharma, artha, and kama as preparatory
or transitional stages, thus opening space for broader applicability in ethical and spiritual
discourse.

Keywords: Sankhya philosophy, Purusartha, Moksa, Prakrti and Purusa, Indian ethics

I ntroduction

The Indian philosophical tradition has long emphasised a fourfold schema of human

goals known as Purusarthas—Dharma (righteousness), Artha (material prosperity),
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Kama (desire or pleasure), and Moksa (liberation). These aims are not merely personal
aspirationsbut culturally and spiritually sanctioned endsthat guide human life. While most
classical darsanas (systems of philosophy) address the purusartha framework in varying
degrees, Sankhya philosophy, one of the oldest and most systematic schools, presents a
unique metaphysical model rooted in dualism, distinguishing purusa (pure consciousness)
from prakrti (primordial matter). Within this framework, Moksa as kaivalya (isolation
or liberation of purusa) emerges as the dominant, and in some interpretations, the sole
purusartha recognised. However, this singular emphasis on liberation raises critical
questions about the status and relevance of Dharma, Artha, and Kama in Sankhya thought.
Are these three goals entirely excluded, or are they tacitly acknowledged within the
practical realm of prakrti? Is Sankhya silent on them due to its metaphysical orientation,
or does it actively devalue them as distractions on the path to self-realisation?

This research seeks to explore the nuanced role of Purusartha in Sankhya’s ontological
framework, particularly focusing on how Dharma, Artha, and Kama are conceptualised,
if at all, in relation to Moksa. By analysing primary sources like the Sankhya Karika and
Sankhya Sttras, alongside classical commentaries and modern interpretations, the study
aims to fill a significant gap in existing scholarship. The paper also compares Sankhya’s
stance with other prominent dar§anas, such as Vedanta and Yoga, to better contextualise
its metaphysical priorities. Methodologically, this study follows a textual-philosophical
approach, critically examining doctrinal content and its ethical implications. Through this
lens, the research intends not only to clarify Sankhya’s position but also to re-evaluate the

broader philosophical significance of purusartha in Indian thought.

The Classical Concept of Purusartha

The term Purusartha, derived from purusa (person) and artha (meaning, am,
or purpose), refers to the four principal goals that are traditionally upheld as guiding
principles for human life in classical Indian philosophy: Dharma, Artha, Kama, and
Moksa. Far from being isolated objectives, these aims are deeply interwoven with the
Indian understanding of human nature, ethics, socia order, and ultimate liberation.

Dharma

Dharma encompasses ethical conduct, duty, and moral law. It provides the foundation
for a harmonious life and ensures the well-being of both the individual and society.
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Dharma is often context-specific and varies according to one’s stage of life (asrama) and

social position (varna), but its overarching goal isto maintain rza (cosmic order).
Artha

Artha signifies material prosperity, wealth, and means of livelihood. It is considered
essential for sustaining life and fulfilling responsibilities. While it is a worldly goal, Artha
is to be pursued within the bounds of Dharma, emphasising the ethical acquisition and
use of resources.

Kama
Kama relates to desire, pleasure, and emotional fulfillment. This includes not only

sensual enjoyment but also artistic expression and aesthetic appreciation. Kama, like
Artha, islegitimate only when it aligns with Dharma.

Moksa

Moksa represents spiritual liberation—freedom from the cycle of birth and death
(samsara) and the dissolution of ignorance (avidya). It is often considered the parama
purusartha (highest goal), especially in philosophical schools like Vedanta and Sankhya.

Interrelationship and Hierarchy

The purusarthas are frequently viewed hierarchically, with Moksa at the apex.
However, classical texts also depict them as interdependent, advocating a balanced life
where Dharma guides the pursuit of Artha and Kama, and these in turn may serve as
stages leading toward Moksa. This holistic vision allows for the fulfilment of worldly
responsibilities while not losing sight of spiritual aspirations.

Purusarthas in Other Philosophical Systems

Other dars$anas address purusarthas with varying emphasis:

e Vedanta integrates all four aims but especially highlights Moksa through Brahma-
jhana.

o Nyaya-VaiSesika uphold Dharma and Moksa, viewing liberation as cessation of
pain.

e Yoga (as codified by Patafijali) implicitly includes Dharma and Moksa through
ethical discipline (yamas and niyamas) and meditative practices.

In this broader philosophical landscape, Sankhya’s apparent silence or singular focus
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on Moksa invites deeper investigation. The following sections will examine whether the
remaining purusarthas find any place in its framework or whether they are considered
secondary or even obstructive to liberation.

Core Tenets of Sankhya Philosophy

Sankhya, traditionally attributed to Kapila, is one of the six orthodox (a@stika) systems
of Indian philosophy. Known for its rigorous dualistic ontology, Sankhya offers a
metaphysical framework in which all reality is explained through the interaction of two
eternal principles—Purusa and Prakrti. This system provides the philosophical foundation
upon which the Yoga school also builds, though Yoga incorporates additional elements
like Ishvara (God) and disciplined practice.

1. Dualism: Purusa and Prakrti

At the heart of Sankhya lies the ontological distinction between:

o Purusa: The pure, passive, unchanging consciousness or self. It is non-material,
innumerable, eternal, and the true subject of experience.

o Prakrti: The primal matter or material cause of the universe. It is active, dynamic,
and composed of the three gunas—Sattva (light/purity), Rajas (activity/passion),
and Tamas (inertia/darkness).

Theentire phenomenal world, including the mind and body, emergesfrom theevolution

of prakrti for the purpose of serving purusa’s experiential journey and eventual liberation.

2. Satkaryavada: Theory of Causation

Sankhya upholds the principle of satkaryavada, the belief that the effect pre-exists

in the cause. This theory asserts that all transformations are mere manifestations of what
is already latent in prakrti. Thus, the world is not a creation ex nihilo but an unfolding of
existing potential.

3. The 25 Tattvas: Evolution of the Cosmos

From prakrti evolve 24 tattvas (principles or elements), culminating in the empirical

world:

e Mahattattva (Buddhi) — Ahankara (Ego) — Manas (Mind), Jiianendriyas
(sense faculties), Karmendriyas (action faculties), Tanmatras (subtle elements),
and Mahabhiitas (gross elements).
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e The 25th tattvais purusa, which remains unaffected by these evolutions.
This ordered system is not merely metaphysical but aims to explain the human
condition, especially the bondage caused by ignorance of one's true nature.

4. Liberation (Kaivalya) asthe Ultimate Goal

In Sankhya, Moksa is equated with kaivalya, meaning absolute isolation or detachment
of purusa from prakrti. Liberation is not the result of rituals, ethical action, or devotion,
but through discriminative knowledge (viveka-khyati) that reveals the essential difference
between purusa and prakrti. Once this distinction is realised, the three gunas cease their
function, and prakrti, having fulfilled its purpose, retreats. Purusa, now liberated, exists in
its pure, conscious state—free from all suffering and rebirth.

5. Absence of | shvara and Bhakti

Unlike other schools such as Vedanta or Yoga, classical Sankhya does not posit a
personal God (Ishvara). The system is strictly rational and non-theistic, relying solely on
philosophical reasoning and metaphysical clarity for liberation.

Reinterpreting Purusartha in Sankhya

Sankhya philosophy, in its classical articulation, places moksa (liberation) as the parama
purusartha, or the highest human aim. However, its treatment—or rather, omission—of
the remaining three purusarthas (dharma, artha, and kama) invites critical philosophical
scrutiny. Whether these aims are excluded, subsumed, or functionally reinterpreted within
the Sankhya framework is a matter of nuanced debate.

1. Moksa as Central and Final

For Sankhya, liberation (kaivalya) is the sole true aim of life. Moksa is attained
through viveka-jfiana, the discriminative knowledge between purusa and prakrti. Unlike
other systems that advocate dharma or bhakti as means to liberation, Sankhya posits that
intellectual insight alone leads to freedom. All other pursuits are ultimately linked with
prakrti and hence regarded as binding or illusory from the standpoint of purusa.

2. Dharma, Artha, Kama: Excluded or Preparatory?

Sankhya does not explicitly endorse dharma, artha, or kama as valid goals of life.
These pursuits fall under the domain of pravrtti (engagement with the world), whereas
Sankhya advocates nivrtti (withdrawal from worldly action). However, these goals are
not outright condemned—they are implicitly acknowledged as part of the evolutionary
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experience of prakrti, which serves to eventually awaken purusa to its separate identity.
o Dharma: May be seen as useful in disciplining the mind or refining the intellect
(buddhi), thus indirectly supporting the path to viveka.

o Artha and Kama: Are considered manifestations of rajas and tamas, perpetuating

bondage by fostering attachment and ego-identification (ahankara).

Hence, Sankhya may view dharma, artha, and kama as pragmatic or instrumental, not
ultimate ends in themselves.

3. Are the First Three Purusarthas Obstacles or Stages?

In the Sankhya view, artha and kama, when pursued for their own sake, strengthen
attachment, reinforcing the mistaken identity of purusa with prakrti. Even dharma, if not
accompanied by discriminative knowledge, may lead to punya (merit) and rebirth rather
than liberation. However, some commentators (e.g., Vacaspati Misra in Tattvakaumudr)
suggest that ethical discipline and intellectual refinement, though not ends, can prepare
the mind for viveka, thus indirectly supporting the attainment of moksa.

4. Sankhya’s Philosophical Minimalism

Sankhya may be seen as philosophically minimalist, focusing strictly on epistemology
and metaphysics. Its silence on social ethics, religious duties, or ritual action is not
necessarily a rejection, but a prioritisation. The system is goal-specific: all efforts are
to be directed towards knowledge-based liberation, and anything outside this path is
considered secondary or irrelevant from the ultimate standpoint.

Ontological Framework and Human Purpose

To fully understand the role of purusartha within Sankhya, one must delve into its
ontological structure, especially the process through which prakrti evolves and influences
human cognition, action, and aspiration. In Sankhya, the universe and all experiences,
including the pursuit of life goals, are expressions of prakrti’s dynamic interplay of the
three gunas—sattva, rajas, and tamas—under the silent witness of purusa.

1. The Role of Buddhi and Ahankara

The evolution of prakrti begins with mahat (buddhi)—the faculty of intelligence—
which allows for discernment and decision-making. Buddhi is followed by ahankara (ego),
which misidentifies the self with mental and sensory processes. It is this mistaken identity
that initiates the pursuit of artha and kama, as individuals operate under the illusion that

they are the agents and enjoyers of action. This ontological misidentification explains
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why artha and kama, though natural, are ultimately delusions in the Sankhya framework.
The purusa, being pure consciousness, is not the doer or enjoyer; it merely observes. All
motivations arise in buddhi, shaped by ahankara and the gunas, not in purusa itself.

2. The Influence of Gunas on Human Aspirations

Each guna plays a unique role in shaping an individual’s orientation toward purusarthas:

o Sattva: Promotes clarity, introspection, and moksa-seeking tendencies.

e Rajas: Fuels desire, ambition, and activity, thereby aligning with artha and kama.

o Tamas: Generatesignorance, inertia, and attachment, perpetuating bondage.

In this schema, the three lower purusarthas (dharma, artha, kama) are products of
rajasic and tamasic tendencies, whereas moksa is associated with sattvic refinement
leading to discriminative knowledge (viveka-khyati).

3. Ontological Evolution and the Experience of Purusartha

Sankhya’s theory of evolution from subtle to gross not only accounts for the external
universe but also the inner experiences of the human psyche. The pursuit of dharma,
artha, and kama occurs within the domain of vyavaharika satya (empirical reality)
governed by prakrti. In contrast, moksa represents the transition to paramarthika satya
(ultimate truth)—the complete cessation of misidentification and suffering. Thus, from an
ontological standpoint, Sankhya allows for the experience of all purusarthas as stages in
the experiential evolution of prakrti, but only moksa reflects the true purpose of purusa.

4. Implicationsfor Human Purpose

In Sankhya, human purpose is not defined by social or moral imperatives, but by
the metaphysical imperative of disentangling purusa from prakrti. Ethical and material
pursuits are not rejected outright but are seen as illusory projections that may serve or
obstruct this higher purpose depending on how they are engaged with. Sankhya’s ontology
thus implies that true fulfilment lies not in the accumulation or regulation of worldly aims,
but in the realisation of one's essential nature as pure CONSCi OUSNESS.

Comparative Insights

While Sankhya philosophy clearly prioritises moksa as the supreme goal, other dar§anas
(philosophical systems) adopt more integrative approaches toward the purusarthas. A
comparative analysis offers valuable insights into how Sankhya’s ontological purism both
aligns with and diverges from other traditions, particularly Vedanta, Yoga, and Nyaya
systems.
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1. Vedanta: Harmonising All Four Aims

In the Vedanta tradition, especially Advaita Vedanta, moksa is indeed the highest
purusartha, yet the path to liberation often includes the performance of dharma and
regulated engagement with artha and kama. Vedanta acknowledges that worldly duties
and pleasures, if pursued in accordance with dharma, do not necessarily hinder spiritual
progress. Instead, they may purify the mind and prepare the individual for self-inquiry.
Moksa in Vedanta is the realisation of the identity between atman and brahman, attained

through $ravana (listening), manana (reflection), and nididhyasana (meditation).
2. Yoga: Ethical Structure with Sankhya Ontology

Patafjali’s Yoga system adopts the metaphysical dualism of Sankhya but enhances it
with astrong ethical foundation through the yamas (restrai nts) and niyamas (observances).
These disciplines represent dharma-oriented practices, necessary for the stilling of the
mind (citta-vrtti nirodha). Yoga thus provides a more practical framework, implicitly
incorporating dharma into the spiritual path, unlike classical Sankhya which remains
theoretically detached from moral duties.

Yoga also introduces Ishvara (God) as a special purusa, a notion absent in Sankhya.
Theinclusion of bhakti (devotion) allows Yogato appeal to a broader range of aspirants,
offering multiple approaches to moksa while respecting the individual’s karmic journey
through artha and kama.

3. Nyaya-Vaisesika: Rational Ethics and Liberation

The Nyaya-Vaisesika system is more explicit about the ethical and rational means to
attain moksa. For Nyaya, dharma is crucial because it ensures correct action in the world,
which is necessary for intellectual clarity and moral readiness. Their view of moksa is
not metaphysical isolation but rather the cessation of suffering through the elimination
of false knowledge (mithya-jiiana). Artha and kama are accepted as legitimate, but only
when regulated by dharma and subservient to moksa.

4. Sankhya’s Silence: Rejection or Refinement?

In contrast to these schools, Sannkhya does not prescribe a moral or ritual code, nor does
it engage with social duties or emotional devotion. This hasled some scholarsto interpret

Sankhya as philosophically austere—its focus is epistemological and ontological rather

than ethical. Yet, it may be more accurate to interpret Sankhya’s silence not as a rejection
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of the other purusarthas, but as a philosophical refinement, stripping the spiritual path of
any element that does not directly serve liberative knowledge.

5. Commentarial Perspectives

Later commentators like Vacaspati Misra and Gaudapada attempt to bridge this gap
by inferring the value of preliminary disciplines such as self-control and ethical restraint
as preparatory aids to moksa. These developments suggest that even within Sankhya’s
dualistic framework, there is room to understand the role of dharma as functionaly

significant, if not ultimate.

Critical Reflection

The exploration of purusartha within Sankhya philosophy reveals both the intellectual
elegance and practical limitations of its metaphysical system. By defining moksa as the sole
and supreme goal of human life, Sankhya offers a clear and focused vision of liberation.
Yet, this uncompromising stance prompts several critical reflections on whether such a

narrow definition truly encapsulates the plural dimensions of human existence.
1. Strength: Philosophical Precision and Clarity

Sankhya’s greatest strength lies in its ontological clarity. It identifies ignorance
(avidya) as the root of bondage and prescribes a singular solution: discriminative
knowledge (viveka). This epistemological pathway avoids ritualism, dogma, and even
moral relativism, making Sankhya one of the most rationalist and systematised of all
Indian dar$anas. The emphasis on moksa ensures that the aspirant does not get distracted
by impermanent pursuits.

2. Limitation: Neglect of Social and Ethical Dimensions

However, this strength is aso its limitation. In prioritising metaphysical liberation,
Sankhya offers no explicit space for social ethics (dharma), responsible livelihood (artha),
or aesthetic and emotional fulfilment (kama). Human beings, as embodied and socially
embedded entities, engage with the world at multiple levels—psychological, ethical,
emotional, and relational. The absence of a structured ethical framework in Sankhya
raises concerns about its applicability to rea-world moral dilemmas and interpersonal
contexts.

While one might argue that prakrti’s functions include all worldly experiences, and thus
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dharma and kama are implicitly covered under its evolution, this remains philosophically
inferred rather than explicitly affirmed. In contrast, systems like Vedanta and Yoga offer
integrated pathways, respecting the layered nature of human striving.

3. IsIntegration Possible Without Compromising Purity?

A compelling question arises: Can Sankhya’s moksa-centric approach be expanded
to incorporate the other purusarthas without diluting its philosophical essence? Some
scholars argue that dharma can be understood as a discipline that refines buddhi, while
artha and kama, if approached mindfully, may lead to disillusionment and detachment,
thereby indirectly supporting the pursuit of moksa.

Such an interpretation does not undermine Sankhya’s ontology but rather re-
contextualises it, allowing a more humanistic and complete vision of life. This view
also aligns with commentarial traditions that recognise the pedagogical value of worldly
experiences on the path to transcendence.

Conclusion

This research has examined the nuanced positioning of purusartha within the Sankhya
philosophical system, revealing its distinctive prioritisation of moksa as the highest and,
arguably, the only explicitly recognised goal of life. Grounded in a dualistic ontology,
Sankhya explains human suffering and bondage as the result of misidentification between
purusa (pure consciousness) and prakrti (material nature). Liberation, or kaivalya, emerges
not through ritual, ethical action, or devotion, but through discriminative knowledge that
severs this mistaken identity. While dharma, artha, and kama are not directly addressed in
classical Sankhya texts, this study has argued that they are not entirely irrelevant within
its framework. Rather, they exist as phenomena of prakrti, serving either as distractions
from or preparatory stages toward the attainment of moksa. Comparative insights from
Vedanta, Yoga, and Nyaya further illustrate how other darsanas integrate the full range of
purusarthas into a more holistic philosophical vision, whereas Sankhya remains strictly
liberation-focused. Critically, this raises philosophical and ethical questions about the
completeness of Sankhya’s vision of human purpose. While its metaphysical clarity is
commendable, its practical application to the moral, emotional, and social dimensions
of life appears limited. Nevertheless, when read as a specialised path for the spiritually

advanced, Sankhya offers a profound and unambiguous trajectory toward ultimate
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freedom. The role of purusartha in Sankhya may not be expansive, but it is deeply focused,

offering a model of human fulfilment centred not on multiplicity of desires, but on the
clarity of liberation. Future research could further explore interdisciplinary dialogues—

between classical Sankhya, ethics, and modern psychology—to extend its insights into
contemporary philosophical and spiritual discourse.
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