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Introduction:

ABSTRACT

The article presents review on potential of wine production from
grape juice. Fermentation can take 10-30 days to convert natural
sugar to alcohol. The free run wine and press wine, always from the
same source are mixed together in appropriate ratios to obtain the
desired balance. Sugar and acids that naturally react with yeasts. .To
study the fermentation process, sample was drawn after an interval
of 5 days and microbiological and biochemical characterization was
done. For microbial investigation, Wine grape production is
particularly sensitive to temperature. Various wine classes such as
grape wine, fruit wine, berry wine, vegetable wine, plant wine,
raisin wine etc can be made in vitro. Here, we will discuss about
grape juice wine production. The fermentation recorded total viable
yeast count from 2.5x 106 to 13.0 x 106 cfu/ml. Sensory evaluation
of the wine revealed acceptable aroma/flavor and taste. This study
indicates that Saccharomyces cerevisiae strain from the grape wine
have good fermentative performance which suggested that it could
be used for fruit wine production and other industrial applications
preceded by further experiments. Wine was prepared after 21 days
of fermentation

Keywords: Sacchromyces cerevisiae, Grape Juice, Wine
Production

Fruits are among the most important foods of mankind as they are not only nutritive but are also
indispensable for the maintenance of health. India is one of the largest producers of fruits in the
world. The conversion of grape juice to wine is a biotechnological tradition dating back to the
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dawn of civilization. A large diversity of microbes is inherent to winemaking including various
yeasts, bacteria and fungi. Prominent in this process are Saccharomyces species (predominantly S.
cerevisiae), which dominate the alcoholic fermentation, and the lactic acid bacteria (LAB), which
carry out the malolactic conversion. Non-availability and relatively high cost of obtaining effective
commercially alcoholic fermentative Saccharomyces cerevisiae strain is a major constrain in
development and sustaining local industrial fermentation process. Hence, there is need for search
of indigenous strains that could be used as an alternative.

White wine can be straw-yellow, yellow-green, or yellow-gold. Grape proteins are responsible for
the appearance of haziness in white wines during storage. Fermentation of the non-colored grape
pulp produces white wine. The fermentation may be initiated using a starter culture of
Saccharomyces cerevisiae, in which case the juice is inoculated with populations of yeast.

Freshly expressed grape juice consists of 70 to 80% water and many dissolved solids. These
soluble solids include numerous organic and inorganic compounds. The important group of
compounds, from the winemaking point of view, includes the following: sugars, organic acids,
phenolic compounds, nitrogenous compounds, aroma compounds, minerals, and pectic substances.

Sugars: In grapes, a large portion of the soluble solid is sugars. Glucose and fructose are the main
sugars in the juice. Glucose and fructose are fermentable sugars. During the course of fermentation,
the yeast converts these sugars to alcohol and carbon dioxide. The amount of alcohol produced is
related to the amount of sugar initially present in the juice.

Organic Acids:

Next to sugars, organic acids are the most abundant solids present in grape juice. They are a very
important component of juice and wine. They are responsible for the tart taste and have a marked
influence on wine stability, color, and pH. The principal organic acids found in grapes are tartaric,
malic, and to a small extent, citric.

Phenolic Compounds:

Phenolic compounds are important constituents of grapes and wine. Phenolic compounds are a
group of substances that are structurally diverse and are present in various amounts. They play a
vital role in determining the wine's color and flavor. They are involved in browning reactions in
grapes and wines and also play a key role in the aging and maturation of wines.
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Nitrogenous Compounds:

Grapes contain various nitrogenous compounds. These include ammonium cations and organic
nitrogenous compounds: such as amino acids, peptides, and proteins. The nitrogen content of the
grape varies with variety, climate, soil, fertilization, and other cultural practices.

Aroma Compounds: Grapes contain numerous flavor compounds. Some of these compounds
have been reported to give a variety their distinct varietal character.

Minerals:

Minerals are taken up by the vine from the soil. They usually make up approximately 0.2 to 0.6%
of the fresh weight of the fruit. The important mineral compounds include: potassium, sodium,
iron, phosphates, sulfate, and chloride.

Pectic Substances:

Pectin substances are cementing agents present in the cell wall. Chemically, they are complex
polysaccharides made of galacturonic acid molecules linked together. During ripening, pectin is
hydrolyzed by naturally occurring pectolytic enzymes, which renders the berry softer as it ripens.

Classification of Wine:

A typical wine contains ethyl alcohol, sugar, acids, higher alcohols, tannins, aldehydes, esters,
amino acids, minerals, vitamins, anthocyanins, minor constituents like flavouring compounds etc.
Depending upon the various attributes such as cultivar, stage of ripening of fruits, chemical
composition of juice, use of additives to the must, vinification techniques and ageing of wine, the
alcohol and sugar. The wines are classified as natural wines (9-14% alcohol) and dessert and
appetizer wines (15-21 % alcohol). The most famous types of wines are red and white wines.

White Wine:

White wine is not exactly white; it is often yellow, gold or straw coloured, depending on whether
it includes the skin of the grape or just the juice. White wine can be made by the alcoholic
fermentation of the non-coloured pulp of green or gold coloured grapes or from selected juice of
red grapes. White wines often taste lighter, crisper and more refreshing than a red wine and so they
often gain popularity during warmer months of the year.

Red wine:
Red wine is made from red grapes, which are actually closer to black in color. There are many
different types of red wines. This is considered to be the most classic in the kingdom of wines,
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mixing the delicious red grapes with a wide range of aromas, from oak to eucalypti, chocolate or
even mint hints. The juice from most black grapes is greenish-white; the red colour comes from
anthocyan pigments present in the skin of the grape. Table 1 gives the characteristics of different
types of red wine.

Apple cider and wine:

Apple (Malus domestica) fruit is used to prepare mild alcoholic beverages which are more
nutritious than distilled liquors. The apple fruit is more associated with cider than any other
alcoholic beverages. Cider is a low alcoholic drink produced by fermentation of apple juice and is
believed to have been produced for over 2000 years. Cider is known by different names around
the world such as cidre (France), sidre (Italy), sidra (Spain) and apfel wein (Germany and
Switzerland). Cider can be sweet or dry. Depending upon the alcohol content, cider is categorised
into soft cider (1-5%) or hard cider (6-7%).

In the case of wines made from grapes, pre-fermentation involves crushing the fruit and releasing
juice. In case of white wine, juice is separated from the skin. Then yeast is added to the clarified
juice to initiate fermentation. In red winemaking, the pulp, skins and seeds of grapes are kept
together after crushing and during all or part of the fermentation. This is done to extract color and
flavor. Fermentation involves a reaction that converts the sugars in the juice into alcohol and
carbon dioxide. Yeasts utilize the sugars during the fermentation period.

Materials and Method:
Microorganism used:
Saccharomyces cerevisiae .

Collection of sample:
Fresh grapes were collected from local market, sucrose as a supplement.

Equipment
Graduated cylinder, Test tube, Erlenmeyer flasks or bottles, Rubber stoppers

Method:
a. Extraction of juice from grapes: Some grapes were taken and skin of grapes was peeled
out. Then the grapes were crushed and diluted with distilled water.
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b. Preparation of Must: The grapes are crushed and the liquid is separated. Sterilized this
must by pasteurization.

c. Inoculation of an organism in juice: Inoculate Saccharomyces cerevisiae, in 500 ml
grape juice kept in the flask. Keep this flask on orbital shaker for 3 days. Add sucrose in a

sufficient amount which is utilized by yeast as its growth supplement.

d. Incubation of suspension: Incubate the Erlenmeyer flask containing desired inoculum at
25°C for 21 days. Add sucrose in a class interval of 2 to 4 days for proper fermentation.

e. Ageing: After 21 days of incubation, wines is prepared and incubate more for 1-5 months
for aroma and flavor development.
Flow chart of Wine Production
Selection of grapes (Mature and undamaged grapes)

Crushing (Traditionally manual but now crushers are used)

Removal of skins (By standing, filtration or centrifugation)
Clarification
Fermentation

Ageing

Conclusion:

Fruits both in fresh as well as in processed form not only improve the quality of our diet but also
provide essential ingredients like vitamins, minerals, carbohydrates etc. Fruit wines are undistilled
alcoholic beverages usually made from grapes or other fruits. Wine contains most of the nutrients
present in the original fruit juice. The nutritive value of wine is increased due to release of
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amino acids and other nutrients from yeast during fermentation. This study therefore indicates
that Saccharomyces cerevisiae strain isolated from the locally tapped palm wine has good
fermentative performance and can therefore be used to make fruits wines. However, process
optimization and scale up will be required; and hence starter culture obtained to augment for
the more expensive and non-available commercial wine Saccharomyces cerevisiae for better
application in wine making.
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The Analytical Study Capital Structure and Finance Marketing

Kailash Singh ABSTRACT
Student, Capital structure decision is one of the key decisions that
focuses on finding the capital structure with the single
Vikrant University, Gwalior M.P. objective of maximization of value of the firm.
Shri Krishna Capital structure decision is perhaps the key strategic decision

that has occupied much of the time and attention of

Student,

Vikrant University, Gwalior M.P.

academicians and managers alike. Important as it is for the
survival and growth of the firms it also remains one of the most
controversial subjects in the world of finance. Capital structure

Dr. Rahul Kushwah decision refers to the proportion of debt and equity and finding
out whether there is a capital structure that can be said to be

HOD, optimum for the shareholders of the firm.
Vikrant University, Gwalior, M.P. Key words:- Managem
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Introduction:

The issue revolves around the question of an optimal capital Structure, if there is any. Put simply,
it means that can the value of the firm be enhanced by changing the mix of debt and equity? of the
We know there are primarily two sources of funds, i.e., debt and equity. The question of capital
structure deals with whether a firm must borrow and if yes, to what extent so as to increase the
value of the firm. Unfortunately, there is no definite answer available. There are conflicting
theories about the existence of optimum capital structure.

Before we analyse different theories pertaining to capital structure, here are few statements, which
always must be kept in mind. These are important assumptions for analysing any proposition
concerning the evaluation of capital structure.

Capital structure decision assumes (i) replacement of one form of capital with another, (i1) firm
value is consistent with shareholders wealth, and (iii) would be optimum when cost of capital is
minimized.1

To analyse the effects of capital struc-ture, one form of capital needs to be replaced with another
While analysing the capital structure, we shall always assume that the invest-ment decision of the
firm remains same. We consider replacement of one form of capital with another keeping the total
value of assets constant. The addition of debt or equity would result in the augmenting of assets,
which shall ultimately result in the increase of earnings before interest and taxes (EBIT).

Maximization of value of the firm is consistent with maximization of sharecholders' wealth The
framework for determination of capital structure would assume that optimal capital structure
would be one that maximizes the value of the firm. The value of the firm is the sum total of market
values of its debt and equity. Our attempt is to find the structure of debt and equity that maximizes
the value of firm based on the market values. This is consistent with the objective of the finance
function, which, in no uncertain terms, acts in the interest of shareholders of the firm, and all
decisions are made to maximize the shareholders' wealth. As the market value of debt remains
almost constant, maximization of value of the firm would automatically imply maximization of
shareholders' wealth.2

Optimal capital structure is one that minimizes WACC Determination of the value of the firm is
done by the net present value of the projects arrived at by discounting the cash flows at a specific
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rate. The value of the firm can be increased if lower discount rate is used. In most cases, the
discount rate used is weighted average cost of capital (WACC). Lower the WACC, and,

hence, the discount rate, the higher will be the NPV of the project and the value of the firm.
Therefore, maximization of firm's value will take place at the point where the capital structure
minimizes the WACC.

The emphasis on the minimization of WACC rather than the maximization of the value of the firm
is due to the difficulties one faces with the measurement of impact of managerial decisions on the
values of the firm, given by market prices of its stock and debt securities. It is difficult to estimate
how the market values will change with the changing capital structure. However, it is far easier to
see how the cost of capital would change with the changing mix of debt and equity in financing of
an enterprise. Hence, the capitalization rates assume significance in determining the optimal
capital structure.

Review of Literature

e According to the Goyal SK 2018- Constancy of earning levels While analysing the
changes in the capital structure, it is essential to assume earnings of the firm remain
constant and they are distributed to the stakeholders. If the earnings change, the value of
the firm too would change. The retention of earnings implies that the firm is planning to
fund its growth through internal accruals and we assume no growth of earnings.3

e According to the Shrivastava PK 2020- As a measure of capital structure, we shall use
the debt-equity ratio, the ratio of market value of debt (D) to the market value of equity
(E). Although there could be several other measures available, but the most commonly
accepted numbers are debt-equity ratio at market rates, the value of debt to the value of
equity, or alternatively the debt ratio, the proportion of debt to total value.

e According to the Saxena 2019- Target capital structure is the debt-equity ratio deemed
most appropriate by the management for the business it is in. structure all the time if at all
we are able to find one? At least this is what we target at. Whether or not the firms achieve
it is a separate question. The target capital structure is the one that the management thinks
is the most suited to the firm in the business environment it is operating.

Objectives of the Study

Volume 02 ISSUE 06, JUNE-2025 Page No. 9
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e Equity investors are immune to increasing of debt up to a certain point. In fact, they
welcome debt as it enhances the returns to shareholders.

e With debt increasing beyond a permissible level, shareholders visualise the threat from the
fixed charges of interest over.4

e The earnings, putting their own rewards at higher risk, being the owner of the residual only.
e This results in increased expectations of return raising the cost of equity.

¢ Increased expectations of return would cause a decline in the value of shares, more than
offsetting the advantage of debt.

Methodology

The implications of the assumptions about the cost of debt and cost of equity for the overall
capitalization rate are Initially the cost of capital for the firm will fall as cheaper debt replaces
expensive equity.5

Even though the cost of equity rises with increased debt, the advantages of debt would outweigh
the increased cost of equity. Beyond a certain level of debt, the cost of equity starts rising
disproportionately, which more than offsets the advantage of debt, raising the overall cost of
capital for the firm. Since the cost of capital falls initially and then starts rising, there exists a point
where the cost of capital would be least. At its lowest point, the cost of capital would.

Data Analysis and Interpretation

The analysis of the collected data reveals that the tribals are very tradition woman.
Do You Know Capital Structure of Finance Marketing

Table-1.1
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Respondents Capital Structure Finance Marketing
Male 75 65
Female 25 35
Total 100 100

® Capital Structure

B Finance Marksting

Mzle Femzle Totzl

Table 1.1 Has displayed two respondents Male and Female Male has Capital Structure 75 and
Finance Marketing 65, Female Capital Structure 25 and Finance Marketing 35 show it applied
percentage method.

Finding of the Research

e This can be explained in terms of the firm's overall cost of capital, which is defined as
weighted average of the expected returns

e The total market value of all the securities issued by the firm.
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e In their view, the average cost of capital of any firm is completely independent of its capital
structure.

e This capitalization rate will be equal to the expected returns from the assets as if they were
financed entirely from equity.

Conclusion

The total value of the firm remains same as determined by its assets no matter how they are
acquired. It is only the nature of claims on the earnings that changes with changing debt ratio, the
capital structure. Just as the size of bread does not change, no matter how many slices it is cut into
and who shares those slices, the value of the firm remains constant no matter how the earnings are
shared between debt holders and equity holders.
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ABSTRACT

Arboviruses, including Dengue (DENV), Chikungunya
(CHIKV), and Zika (ZIKV), are a concern as significant global
health crises due to their rapid spread, complex vector-host
interactions, and lack of targeted therapeutics or licensed
vaccines. This RNA virus is spread by Aedes mosquitoes and
shows high genetic variability with a range of clinical
complications. Conventional laboratory approaches for drug and
vaccine discovery are time-consuming and very expensive, thus
leading to a move towards computational (in silico) strategies.
This review explains the genomic architecture and biological
insights of DENV, CHIKV, and ZIKV which highlighting their
evolutionary relationships, transmission dynamics, and clinical
relevance. We discuss the power of comparative genomics in
identifying conserved, essential, and non-host homologous genes
that serve as potential therapeutic and vaccine targets. A
systematic in silico pipeline—encompassing genome annotation,
essential gene identification, host non-homology analysis,
subcellular  localization  prediction, druggability  and
immunogenicity assessment, epitope modeling, and network
analysis—is presented. To identify promising candidates for
downstream validation and clinical development, we can use
integrated computational methods. Our review emphasizes the
need for an integrated, comparative genomic approach to
overcome the challenges posed by viral diversity and co-
circulation, ultimately guiding effective therapeutic and vaccine
design against these high-burden arboviral diseases.

Keywords: Arbovirus; Dengue (DENV); Chikungunya
(CHIKYV); Zika (ZIKV); In Silico Analysis, Vaccine Target;
Epitope Prediction, Inmunoinformatics.
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Introduction

ARthropod-BOrne VIRUS is shortened to Arbovirus. Arthropod-borne pathogens continue to pose
a serious hazard to both human and animal health, as seen by the rise in arboviral infection
emergence and reemergence over the past few decades. Dengue, chikungunya, Zika, and other
infections are not restricted to developing or tropical areas of the planet; they are happening all
over the world. Vectors of haematophagous insects, including sandflies, tick flies, and mosquitoes,
transmit infections caused by arboviruses. As accidental hosts, humans only become infected when
a vector feeds on their blood; they do not participate in the virus's spread. The individual in pain
receives supportive treatment, and only a limited amount of precaution can be taken. An important
factor in the massive expansion of arboviruses has been the increase in global temperatures, as
well as human invasion and domestication of newer geographic areas. Arboviruses have an
extremely complicated life cycle since they require several hosts to complete it, including
vertebrate hosts and the main arthropod vectors (Sukhralia et al. 2019).
Arboviruses spread by mosquitoes can cause unexpected clinical consequences and are difficult to
diagnose. The three most significant arbovirus-caused diseases in the world, particularly in tropical
and subtropical areas, are dengue, chikungunya, and Zika. Humans contract these diseases from
daytime-biting Aedes aegypti and Aedes albopictus mosquitoes. The spread of Aedes aegypti is
the main cause of the growing number of dengue and chikungunya cases in India. Controlling
dengue outbreaks efficiently requires a quick and precise diagnosis (Soni et al., 2023). The present
scenario is intricate, as there is no vaccine available for Zika and chikungunya, nor is there a
targeted treatment for the three arboviruses (Paixdo, Teixeira, & Rodrigues, 2018). Mosquitoes
possess the capability to transmit arboviruses by obtaining a viremic blood meal from an infected
host. Upon ingestion of the blood, the virus enters the mosquito's midgut and infects the epithelial
cells, which may subsequently facilitate the dissemination of the virus to the mosquito’s internal
tissues and organs. Following the extrinsic incubation period (EIP), the virus may migrate to the
salivary glands, culminating in the transmission of the virus to a new host through the mosquito's
saliva. The efficiency with which the virus crosses anatomical barriers, such as the midgut and
salivary glands, is influenced by multiple genetic and biological factors that govern the mosquito's
antiviral immune response. It is noteworthy that geographic populations of the same mosquito
species may exhibit differences in their immunological backgrounds, resulting in variable
susceptibilities to the transmission of arboviruses (Mariconti et al., 2019).
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Arboviruses and Their Genomic Insights

Pegivirus, Pestivirus, Hepacivirus, and Flavivirus are the four genera that are currently recognized
within the family (Simmonds et al., 2017). Pestiviruses cause serious illness in domestic ungulates
like cattle and pigs (de Oliveira et al., 2020), and the Hepacivirus genus includes the blood-borne
hepatitis C virus (HCV), a major cause of chronic liver disease in human populations worldwide
(Manns et al., 2017; Pierson & Diamond, 2020). Pegiviruses are not known to be associated with
disease. Furthermore, viruses in the genus Flavivirus, such as dengue viruses 1-4 (DENV 1-4)
and the Zika virus, are spread between vertebrates by blood-feeding arthropod vectors (such as
mosquitoes and ticks) and create widespread outbreaks that infect millions of people annually
(Bamford et al., 2022). Dengue and Zika viruses are among the more than 50% of viruses in the
genus Flavivirus, family Flaviviridae, that infect humans. Small, spherical, and 40-50 nm in size,
flavivirus virions have lipid envelopes that carry single-stranded, non-segmented RNA. The
envelope protein of flaviviruses has common group epitopes that can cross-react in serological
testing, and their genomes are roughly 11,000 bases long (Paixao, Teixeira, & Rodrigues, 2018).
The prevalence of viral-related sequences found in the genomes of many creatures that have been
sequenced thus far indicates that viral integrations of DNA viruses and retroviruses are a
widespread occurrence (i.e., genetic code from retroviruses constitutes roughly 8% of the human
genome). Integration potentials were presumed low for these non-retroviral RNA viruses as they
did not encode an equivalent to the reverse transcriptase coding nor the necessary integration
machinery to facilitate transfer into DNA genomes efficiently. There is increasing evidence in the
literature of genome integrations from non-retroviral RNA viruses, supporting the genesis of
integrations from single-stranded (positive and negative) and double-stranded RNA viruses in
somatic and germline host cells. Arboviruses, or viruses carried by arthropods, and insect-specific
viruses, or ISVs, are examples of RNA viruses. The Asian tiger mosquito, Aedes albopictus, and
the yellow fever mosquito, Aedes aegypti, are two eukaryotic species whose genomes have been
shown to contain sequences from NRVs. For several epidemiologically significant arboviruses,
such as the Zika virus, Chikungunya virus, and Dengue viruses (DENVs), these two species serve
as the main vectors (Pischedda, 2021).

The most significant viral disease that arthropods can transmit to humans is dengue. An estimated
2.5 billion individuals reside in regions where dengue is a possible illness. Given the rise in
chikungunya-related chronic joint illnesses, congenital anomalies, Guillain-Barré syndrome, and
other autoimmune symptoms, a global alert has been issued for Zika (Beltran-Silva et al., 2018).
Here we review recent advancements in our understanding of the biology of DENV, ZIKV, and
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CHIKV, and highlight areas of knowledge that have inhibited the development of efficacious
vaccines and therapeutics.

Dengue: Dengue is a viral disease characterized by fever and a range of symptoms that can vary
in severity. It is a significant cause of illness and death in many regions where it is endemic.
Annually, around 390 million people are infected with dengue, and approximately 96 million of
these individuals exhibit clinical symptoms of varying severity. Tragically, up to 20,000 of those
infected may die from the disease (Beltran-Silva et al., 2018; Bhatt et al., 2013). Dengue virus
(DENV) is classified in the family Flaviviridae and the genus Flavivirus. There are four serotypes
of the virus, DENV-1, DENV-2, DENV-3, and DENV-4. Although these serotypes are
antigenically similar, they differ enough that infection with one does not provide long-term cross-
protection against the others. A person infected with one dengue serotype gains lifetime immunity
to that specific serotype. The genome of the virus consists of a single RNA chain, which contains
a nucleocapsid surrounded by structural proteins M and E, as well as seven non-structural proteins.
Among these non-structural proteins, NS1 interacts with the host immune system and triggers T
cell responses. This immune response has been utilized as a diagnostic marker for dengue infection
(Beltran-Silva et al., 2018; World Health Organization et al., 2009).

Chikungunya: Chikungunya (CHIK) fever is a viral illness that begins suddenly, typically with
high fever, skin rashes, and joint pain, often followed by long-lasting rheumatic issues (Beltran-
Silva et al., 2018). The virus belongs to the Alphavirus genus within the Togaviridae family.
Structurally, it consists of a capsid, a phospholipid envelope, and a single-stranded RNA genome.
The Alphavirus genus includes 28 recognized viruses, such as O’nyong-nyong, Ross River, and
Mayaro viruses. Chikungunya virus (CHIKV) is classified into four genotypes: East-Central-South
African (ECSA), West African, Asian, and Indian Ocean lineages (Paixao, Teixeira, & Rodrigues,
2018; Pialoux et al., 2007; Nunes et al., 2015).

Zika: Zika virus infection is a viral exanthema, like dengue and chikungunya, most commonly
presenting with acute febrile illness, exanthematous rash, and non-purulent conjunctivitis. The vast
majority of people who get infected with the virus will end up with no symptoms at all, and if
symptoms do occur, they’re usually mild and self-resolving. Zika virus (ZIKV) is a single-stranded
RNA virus made up of 10,794 nucleotides, or 3,419 amino acids. It is a member of the Flavivirus
genus of the Flavivirus family. The virus has been found in many different mosquito species, such
as Aedes apicoargenteus, Aedes luteocephalus, Aedes aegypti, Aedes vittatus, and Aedes furcifer
(Beltran-Silva et al., 2018).
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Role of Comparative Genomics in Target Discovery

Finding therapeutic targets has usually meant doing experiments in a wet lab, which can take a lot
of time, money, and sometimes aren't very accurate. Nonetheless, due to progress in
bioinformatics, chemoinformatics, and several omics technologies, in silico (computer-based)
methods have gained significant prominence (Wooller et al., 2017; Dai & Zhao, 2015). These
computational methods use big data and analytical tools to greatly reduce the number of possible
targets, which speeds up the drug discovery process, shortens the time it takes to develop drugs,
and lowers the costs of experiments (Zhang et al., 2022).

Since there are currently no major specific treatments or preventive measures for arboviral
illnesses, it is essential to develop targeted vaccines or drugs for these viruses. A promising
approach to achieve this is through comparative genomics, where the genomes of various viruses
are studied to identify common targets. Previous comparative genomics studies have been
conducted on viruses such as the foot-and-mouth disease virus, Ebola virus, and Epstein-Barr virus
to understand their mechanisms of action in humans (Sukhralia et al., 2019).

Comparative genomics makes use of genome database resources and software to uncover
pathogens' fatal flaws that impact their growth and reproduction in the host, including genes crucial
to the pathogens' survival, growth, and vital functions, in order to identify therapeutic targets
(Zhang & Ren, 2015). Furthermore, by comparing the genomes of pathogens and hosts,
comparative genomics can also eliminate homologs, preventing the host from experiencing
harmful side effects from newly developed medications, thus improving the success rate of drug
creation (Zhang et al., 2022; Zhang & Ren, 2015). Two crucial traits are present in therapeutic
targets found using comparative genomics techniques. The efficacy of the newly developed
medication is ensured by the fact that the chosen targets significantly affect a few crucial
physiological processes of the infection. The safety of the pharmacological effects of new drugs
can be improved by avoiding any harmful side effects that may occur when the drug interacts with
the target by comparing the protein sequences of the host and possible therapeutic targets to see if
there is homology (Dutta et al., 2006). Additionally, research is being conducted to explore the
dynamics of mosquito genomes. While individual studies on different serotypes of dengue have
been carried out, such as DENV-1, DENV-2, and DENV-3, the issue of heterotypic infection
remains unresolved until all serotypes are studied comparatively. By employing comparative
genomics, researchers may not only gain insights into the evolution of the dengue virus but also
pave the way for the development of a single drug or vaccine that is effective against all serotypes
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for human immunization (Sukhralia et al., 2019). This methodology aids in the identification of
non-host homologous proteins, thereby minimizing off-target effects in humans (Wei et al., 2002).

In Silico Tools and Strategies:

e Analysis of Genome retrieval and Annotation: For genome retrieval, the National Center
for Biotechnology Information (NCBI) and the Virus Pathogen Resource (ViPR) databases
are used to obtain the full genomes of the target pathogens. For genome annotation, RAST,
Prokka, or VIGOR tools are used. Pan-genome analysis tools like Mauve, OrthoFinder, or
Roary can be used to perform pan-genome analysis and identify core, accessory, and
unique genes.

o Identify the Essentiality of Genes: To identify which genes are essential for pathogen
survival, so that we, compare bacterial/viral genes against essential gene databases such as
DEG or CEG.

e Analysis for host's non-homologous proteins: For the analysis of the host's non-
homologous proteins, we compare the host proteome with the pathogen proteome by using
the BLASTp tool and filter the highly homologous proteins.

e Prediction of subcellular localization: In which we can predict either the proteins are
cytoplasmic, membrane-bound, or secreted. Tools like PSORTb, CELLO, and TMHMM
are used.

e Evaluate the ability of Druggability and Antigenicity:

» For Drug Targets, ProtParam, DrugBank, PubChem, Drug-Likeness, and
SwissADME tools are used. To analyze the three-dimensional structure of target
proteins, tools like SWISS-MODEL or AlphaFold are used. To identify druggable
pockets, DoGSiteScorer or Q-site finder is used.

» For Vaccine targets, IEDB, NetCTL, and VaxiJen are used to predict B-cell and T-
cell epitopes. Similarly, ToxinPred, AllergenFP or AllerTop, and VaxiJen can be
used to evaluate toxicity, allergenicity, and antigenicity, respectively.

e Perform Molecular Docking and Epitope Modeling:

» For Drug target discovery, HADDOCK or SwissDock, or AutoDock Vina is used.

» For Vaccine target discovery, epitope modeling, and Immune system simulation
by using such as C-ImmSim or SIMMUNE is used.

e Analysis of the network and pathways: To obtain information about how specific targets
interact within host-pathogen networks and to confirm their roles in key pathways, we use
STRING, Cytoscape, and KEGG for this analysis.
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e Validation and Ranking: Organize targets based on literature evidence,
druggability/immunogenicity scores, essentiality, and uniqueness. The highest-ranked
candidates will then be sent for validation both in vitro and in vivo.

Conclusion

Arboviruses such as dengue, chikungunya, and Zika represent an all too urgent and growing threat
to global health, especially in tropical and subtropical developing countries. Their increasing
worldwide burden poses one of today’s most urgent public health crises, exacerbated by the
absence of effective vaccines or strong, targeted antiviral therapies. This review explains the
complex biology and genetic features of DENV, ZIKV, and CHIKV viruses, and also their
transmission and pathogenesis. Researchers are using comparative genomics and in silico methods
to discover a powerful, cost-effective, and time-efficient way to discover new therapeutic and
vaccine targets. These druggable and immunogenic candidates can be identified through genome
annotation, essential gene prediction, host non-homology analysis, and structural modeling to
ensure off-target effects are minimized. Further, findings of conserved genomic features across
virus strains help to guide the design of broad-spectrum anti-viral treatments. Such computational
techniques increase the rate at which scientific research can proceed through the early stages of
drug and vaccine development while requiring fewer costly experimental trials. We still require
further in vitro and in vivo validation of these in silico predictions to ensure that they perform
effectively in the real world. We would be able to speed up target discovery and generate resistance
against these emerging arboviruses by integrating omics data, Al-generated modeling, and
surveillance of vector populations in real time. To better control and prevent arboviral infections,
researchers and public health partners must continue to translate genomic discoveries to clinical
use.
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ABSTRACT

The availability and cost of short-term funds are subject to
market vagaries; thus, to the extent a firm uses long-term funds
to finance investments in current assets, it precludes the
possibility of non-availability of short-term funds for financing
these assets. This improves the firm's liquidity position.
However, increased usage of long-term sources of financing
increases the firm's cost of financing, as long-term funds are
normally costlier than short-term financing.

Although there are two different approaches to defining working
capital, both concepts (GWC and NWC) are equally important in
the management of working capital, as both are related. One is a
measure of the level of current assets while the other measures
the extent to which long-term sources of financing have been
used to finance current assets.
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Introduction

The quantum of working capital requirements is closely related to the nature of business of the
firm, which in turn, is related to the operating cycle. For example, in a bakery unit, the requirement
may be very low, as the operating cycle may hardly be for one or two days. Similarly, in case of
an electric supply company, or a transport company, or a company that is still in a sellers' market,
working capital requirements may be much less.

This is due to the shorter operating cycle, which is due to the fact that sales for such businesses is
mainly on cash basis. As the result, the time lag between credit sales and collection of accounts
receivables is cut down.1

As against this, a company manufacturing heavy machine tools or turbines will naturally be having
a much longer operating cycle, as it would be selling mostly on credit, and consequently would
require a much higher level of working capital. Also for such businesses, the value of raw material
inventory, finished goods inventory, and credit sales is high due to the costly nature of products
they deal in.

Seasonal industries, such as those manufacturing woolen clothes and blankets, geysers, etc., may
require a much higher level of working capital in peak seasons and a much lower requirement
during slack seasons. Table 21-1 demonstrates this relationship between current assets (working
capital) and total assets for different industrial sectors. As can be seen in the table, the highest level
of working capital/current assets is maintained by trading firms.2

The operating cycle, as shown in Figure 21-2, is the total duration taken to complete one cycle of
operation, i.e., the time it takes to turn the investment of cash (for the purchase of raw materials
and finished goods) back into procurement of inputs, transformation of inputs into outputs, and
distribution (selling) of output.

Review of Literature

e According to the Peeyush Nigam 2018- Inventory com Inventory conversion period (ICP)
The total time involved from the procurement of inputs till the conversion of inputs into
outputs is called inventory conversion period. It consists of three successive stages-raw
material conversion period, work-in-progress conversion period, and finished goods
conversion period.
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According to the R.P. Chaudhary 2020- Inventory conversion period, receivables
conversion period and payables deferral period are the three constituents of the operating
cycle. converting credit sales into cash is called receivable conversion period. It depends
on the credit period offered to customers and collection efforts of the firm. It is alternatively
referred to as Accounts Receivable conversion period, Debtors conversion period, or Book
Debts conversion period.3

According to the S.K. Goyal 2022- Payables deferral period (PDP) The period for which
the firm can defer its payments is referred to as payables deferred period. The longer the
period, the lesser would be the firm's need to seek working capital financing from external
sources.

Objectives of the Study

Outsourcing of various processes (such as production, distribution, collection, etc.)
Setting up vendor-managed inventories

Reducing the collection float by using banks with accelerated clearing capabilities
Bringing about technology upgradation to achieve reductions in the conversion period for
in-house operations

All these techniques are dealt with elaborately in Chapters 22 to 24, on WCM in suitable
contexts.

Methodology

The importance of current assets lies in the fact that they fund the ongoing, day-to-day operations
of firms. These assets determine the liquidity position of the firms. A high level of current assets
denotes a high liquidity position, and vice versa. It is for this reason that lenders, particularly short-
term lenders, expect the firm to have a high level of current assets.

Firms acquire fixed assets because of the future cash flows those assets are expected to generate.
Likewise, firms invest in current assets because of the expected benefits derived from such assets.4

Data Analysis and Interpretation

There are many techniques available to evaluate capital expenditure proposals. All these
techniques may not be useful in evaluation of all kinds of projects. One has to choose an
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appropriate criterion for acceptance or rejection. The selection may be based on the simplicity of
criteria, data requirement, criticality of decision and effectiveness.

Do You Know Working Capital Different Types of Marketing

Table-1.1
Respondents Working Capital Marketing Capital
Male 75 65
Female 25 35
Total 100 100

Table 1.1 Has displayed two respondents Male and Female Male has Working Capital 75 and
Marketing Capital 65, Female Working Capitla 25 and Marketing Capital 35 show it applied
percentage method.
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Findings of the Research

e As discussed, increased investment in current assets enhances.

e The liquidity position of the business and thus brings down its default risk.5

e However, such an investment leads to blockage of funds in assets that give zero/low yield
and consequently affects the returns adversely.

e Thus, determining the optimal level of investment in current assets is essentially deciding
about this risk-return tradeoff.

Conclusion

The financing of working capital is very crucial to management of working capital as it makes a
significant impact on the firm's profitability and liquidity position. Theoretically, there can be three
possible approaches to working capital financing: matching, conservative, and aggressive.

The mix of short-term and long-term sources of working capital financing varies in each approach,
and consequently, the impact of each of the three approaches on the profitability and liquidity
position

The working capital financing policy may have a significant impact on the profitability-Niquidity
position of the firm. Theoretically, the policies of working capital financing can be categorized as:
matching; conservative; and aggressive. of the business also varies.
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The Analytical study Goods and Services Tax (GST) Implementation in India

Renu Hindolia ABSTRACT
In a federal structure, India's determination to muchneeded fiscal
Research Scholar Jiwaji reforms has been widely applauded at its face value when she
University Gwalior (M.P.) relinqushed her previous complex and inefficient tax regime to

embrace the long-awaited Goods and Services Tax (GST). It has been
a significant economic move post-independence and requires
validation of facts. The present study aims to present a general
macroeconomic analysis of the extent to which the adoption of GST.
Its has improved existing tax administration and resultant general
economic well-being of a democratic polincal economy like India in
light of innovation implementation theoretical perspective. The study
tried to determine how the stakeholders perceived such big-bang

Paper Rcevied date reform even after the three years of its adoption. The study attempted
to assess to what extent the adoption of GST has indeed influenced
05/06/2025 the economy in general and citizens and/or consumers in particular

while using a case-based qualitative inquiry. The present research

Paper date Publishing Date applied the simation-actor-process; learningaction-performance. The

analysis is framework for the case analysis. The facts reveal that India

10/06/2025

has observed a tremendous increase in tax base vis-a-vis reveme

collection. Tet, some efforts are desired to improve the low tax to
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GDP ratio, skewed GST payers base, negative stakeholders'
perception of GST (revealed through Twitter sentiment analysis), and
the evil of tax evasion. The other merits realized by the economy are

IMPACT FACTOR presented as benefits to the consumers, MSMEs, improved ease of

5.924 Bharat move by the government

Administration
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GST stands for Goods and Services tax. Before the implementation of GST, there were many
indirect taxes which the businesses had to pay. Then came GST which is one of the biggest and
significant economic reform. Basically, the aim is to provide a simplified and a tax framework
which is imposed on the economic activities and will help in increasing the efficiency of the
businesses.

It is a comprehensive nature tax which is levied on manufacturing, selling and consuming goods
and services. GST has replaced almost all the indirect taxes except few on which states and central
levy taxes. Almost, 160 countries across the globe has implemented GST in place of indirect taxes.
GST is collected by the state, where the goods and services are consumed. This implies that it is a
destination-based tax. India has implanted a dual GST model i.e., both the states and central will
levy taxes on goods and services. GST was finally implemented with effect from 1st July 2017.
The state GST which is collected by the state is called SGST.

The central GST which is collected by the Centre is called CGST. The tax applicable on interstate
and import transactions is called IGST, collected by Centre and the tax applicable on transactions
within the union territories without legislature like Daman & Diu, Chandigarh, Lakshadweep
islands is called UTGST, collected by the Union territory.

The introduction of GST is one of the major steps of economic reform in the country. GST is
basically summation of various state and central taxes into a one single tax. GST helps in reduction
of double taxation, cascading effect, issue of classifying taxes, multiplicity of taxes etc.

GST created a wider tax base, rationalization of tax structure and harmonization of state and Centre
administration. Before GST there were different VAT rates across the country which differ from
state to state but with the introduction of GST, there is a uniform tax system across the country
and the taxes are divided between the state and the central government.

GST will help in reduction of tax theft and corruption in our economy (Nayyar et al., 2018). Goods
and Services tax affects every person and business. There is some up and down in business sectors
in the beginning, because it will not show effect instantly. Authors have studied the importance of
VAT in the Indian Economy and its effect on the public, business, industry in India using the data
which is made by the government. Author also mentioned that according to experts GST is likely
to enhance the system of tax collection and will boost the economic development of India.
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Secondary data collection has been done for the research study. Adequate corpus of secondary
data and research articles were collected. These were critically reviewed and extracted. This helped
in generating qualitative and quantitative theory for the study. After this, the bibliometric
visualization was done to analyze the year wise research studies done on the domain. Finally, the
sentiment analysis based on Twitter data was done on GST.

The secondary data provided extensive literature for the research study. Now the bibliometric
visualization was done with the help of the VosViewer tool. Firstly, the IEEEXplore website was
opened to extract research articles done on the area of GST.

Then the file was inputted on the software to create overlay network visualization to get the year
wise panoramic view of research studies done on the area. Figure 1 depicts the overlay
visualization. After the visualization, the sentiment analysis was done on recent tweets posted on
Twitter regarding the goods and service tax bill. It was done with the help of the Tweet Sentiment
Visualization App. The figure 2 provides the result of the sentiment analysis based on the keyword
"goods and service tax GST". Here it can be observed that each tweet posted on Twitter is depicted
by a circle.

The tweets which are unpleasant are shown as blue circles whereas the pleasant tweets are marked
as green circles. Sedate tweets are darker but active tweets are marked brighter. This provides the
result of sentiments generated by various tweets posted on GST on twitter. By critically observing
the figure it is found that people had mixed responses regarding GST.

The GST bill gave rise to many benefits which are mentioned in this section. Goods and Services
can become cheaper for the people on the longer run. Prices of cinema tickets, T.V., Bikes, Cars,
washing machines, restaurant services may come down. GST Registration and fill the forms is a
simple and very easy online procedure. Replacing multiples taxes also reduces documentations
and saves time.

One of the most important benefits of GST is elimination of cascading effect of taxi.e., "Tax on
Tax". Moreover, as manufacturing will get more competitive, GST will boost 'Make in India’
initiative of the Indian Government. All imported goods will be charged and it will bring quality
with taxation on local products. GST will be monitored by both state and central government
officers so there are very little changes of escaping from paying the taxes.
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The implementation of GST has given a positive notion in 150 countries across the world and it
will give a positive impact on the Indian service sector. It will increase the GDP undoubtedly but
it will take some years to show the effect because economic growth may not jump immediately,
but it's beneficial for the economy of the country. So, we can conclude by stating that the execution
of GST will give relief to the producers and consumers by giving them input tax credit setoff.

Good and services tax likely bring balance to government empowerment. The malicious activity
of not paying the tax will go away under this regime so that both Government, as well as
consumers, can take profit. This helps the Indian economy to become stronger and more stable.

With the reduction in tax rates on various goods and services, the cost of various goods and services
has been reduced. Thus, making the products affordable, and this has led to an increase in demand,
which in turn would increase in production and hence will make the economy grow faster. Also,
by placing the demerit goods in the highest tax slab, 28% GST council has focused on discouraging
the consumption of such sin goods so as to make India a better place to live.
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TRRIET BRIGH iR JHOH eIl Aeayol & | [F1 JOTerdl &1 Je-icid FHs JaRTd iR I &3l B ugdr
FRA H AeE FRAT § olgl @rel gReM A1 fhar o) eIt § |Hsiiar iy fae el deHor a1 dreanfad
forar S et 2 |

ii) F A STAT &7 e

S A ITINT HY gonferai @1 ReRar SR AJqHe-Teiedl &1 e Aedyul Hodd o, Oy w0 4 Sifdd i
@ Al 7| R a9 IRuR® iR Sfde Wt yensit @ g B 4y amdfed @1 @Il 8, 98 7 dad th &3
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BI AIfTs R Torarg il B Wil 7, Ifch $YS TIR B ArSTa—anfa wreifimarsi ik gafavoiy
AT B N TR 7 | SR Rret #, e fafdy sR-—uwiRRerfae a3l ik afsa Wt smardt & @, Sifas @
% IR H Al ST 3R AR g3 UG I dedl IR AN & Sid1d H $iY g ITIRT Ued dR—4R
o Tdh <96 ¥ 98d T 2| I8 WS 2019 ¥ 2024 Td QUIAR, Wik, Ag, $aR 3R g@Q. # Sifdd iR
IRURS BV Ygidl B a1 $RA Y, Wl & d8d YA B dedd—aR 3R q4—dR ARGDI faeelvor IR
HAT B |

arfereT 1.2: §8R oot § Y f SuaT de (2019—2024)

Sifa® TRIR®
LIS Tedd | B B g ot & el B - Y &= A BT :
@A) @ERW) | ' FFRW)
2019 | BUER 800 130 16.25% 670 83.75%
GIEN 1000 155 15.5% 845 84.5%
T, 700 105 15% 595 85%
SaR 1200 200 16.7% 1000 83.3%
gl 900 130 14.4% 770 85.6%
2020 UTATR 800 135 16.9% 665 83.1%
GIEN 1000 165 16.5% 835 83.5%
T, 700 115 16.4% 585 83.6%
SR 1200 220 18.3% 980 81.7%
NI 900 140 15.6% 760 84.4%
2021 UTATR 800 140 17.5% 660 82.5%
GIEN 1000 170 17% 830 83%
T, 700 120 17.1% 580 82.9%
$aR 1200 230 19.2% 970 80.8%
NI 900 145 16.1% 755 83.9%
2022 TUTAGR 800 150 18.75% 650 81.25%
BIEN 1000 180 18.% 820 82%
T, 700 125 17.9% 575 82.1%
$aR 1200 240 20.% 960 80%
NI 900 150 16.7% 750 83.3%
2023 TUTAGR 800 160 20% 640 80%
GICN 1000 190 19% 810 81%
Bk 700 130 18.6% 570 81.4%
SaR 1200 250 20.8% 950 79.2%
NI 900 160 17.8% 740 82.2%
2024 ERIERN 800 170 21.25% 630 78.75%
GICN 1000 200 20% 800 80%
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ik 700 135 19.3% 565 80.7%
EEIN 1200 260 21.7% 940 78.3%
BRI 900 165 18.3% 735 81.7%

GId: I FaeTT IR 1T Sy drifera Rafs (2024) ¥ Hehferd
1. 9fdd &t § AR giE

SR 7ol @1 W1 uig dEdiadl §, 2019 | 2024 B @M & IRM Sfdd WA b TEd B YA b /g H
W 3R AR glg g8 © | I8 AR gig Wl gl 3R Sifdsd @l & ddaliared aMl & aR F fbami
@ 19 98 SIFTHdA] B SR 8 | IIMERYT & oY, IUTAYR Teel ¥, Sifddh Wi BT &3 2019 H 130 TFC;
(16.25%) ¥ TFH 2024 H 170 TICIR (21.25%) B AT, S A STANT Rar H HiAG Af Rer geerma &t
Hhd IdT B | S ORE, SR dgdd A 3if¥d Ieoraid gfg ueRia &, Sfde W &1 & 2019 # 200 oI
(16.7%) ¥ TEBR 2024 ¥ 260 TAIR (21.7%) B TAT| I8 UGRT SIfdd PV B AR V& Te—aardl aRad Bl
TeRfd TRl 8, S SR @ AR, T dicdre iR A e | uRkd B |

2. IRUR® HiY & ¥ firEe

URURS BT &= H arguifaed ke el W) § W €, S Sifds vl & fOwdR & drer WRfd & | S—od
Jerd fHar SIfde TS B AR ded 8. URIRS Wil & ded &F dR—8R BH BT TI7 8| I8 94ad 3R
IR HR S eE—uRey dediall d faRIY w0 ¥ €19 <7 AN 8, S8 SUFRD SNl & Sod |iR, Sifdd
ORI T Ugd R d8aR g e 9 At o v el oA @ forg dieanfea fosar 2| g9 et |
RIS Geb IS B ggcl A o Afdd B & T gdhel aaaRer a7 5. o9 ffdsd fears faswedi &
9T % URUR® B TIRil &7 AR 98 &A1 IS 8T AT § |

3. Sifg® ot &3 o aiff® gy <

SaR Rrel # Jfde el &3 4 e gig ufa T8l 5 ¥ 10 2R & 419 &, Sl URURS A Sifdd Hiy
Uil # U 7 difd ReR Hhaor 1 I9R &cll 2 | I8 ReR e $ud W &1 wrfasiial Ay
3R e, Wl &1 3R HfAF gactd BT iar g | eiad, el § 9Ifde T & dsad &9 § 9T 4.5% B
e gfg o= <t T 2| Ifi Teidl ¥, SR aEdiel 9 Swdw e <) 9 3 2. Riaar 98 SR s
IOIRI TP d8cR Ugd, Sifded IUTQI Pl 9QMdT & dTel SRl JAMATH BT J¥1E 3R AT A+ 3R
RGN AETIAT Arorrell &1 SuRAfT & S Al & Sifdd a¥iel &l U= & fofv diedrfed axd & | 9
@l 7 Hgw ©U W 39 & § Afad AR B Iy B H o B AT 2|

iii) B HAS fAgeyor

B GAG ARy S Jonferdl I §HsM &1 Udh AR gcd &, vy wu 9§ Sifde Wl 7| th wad
HAroH Ua MREd o@afd 3 e & By &3 § g a1l WAl @ S dTell B8 Bddl @ adq I WarHd bRl
g, AT A TP 1 93d HIH b IR AT s AN W | T8 TP ATIYID UM 2 Sl S P IdRAT H GER PR
Johal &, 9 AfAEdr @ 9gT Fadl 8, WMIfde ®U I P BT J6egT B Ahdl © AR Suel A= &

SUIRT BT dfeld TR Tl & | Sifdd Wl H, Hdel FASHl Bl Agd d9¢ ofdl & Rifd I8 WY HiY Age,
gl & W@y R Sy uRadd & RIad oeiielud & fRagial &1 §9id &Rl & |
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R el @ e #, Sifdd W 31 3R 98ad o Bl @ GAo H Udh Seol@HId gl fhar g1 2019 A
2024 TP DI JeFYT A T a1 Bl HoFa AdgIe Y& BRI © b B FAIST DY fadbad gu 8, fawiy
I W URARE HN germsli o o # S Adedr Rived R afde ik 21 a8 ds i dgdial (QuTelgR,
AR, Ag, SaR AR &4Ig) H Sifdd Wl S dTel fHAmi R AUANY Y BHA FAGTH DI TSdred Rl 2,

P IaTEHal, e Redt ik uiRRerfdd Rerar & de 3 S9! wwraeierdr, ygfml iR ami &1 faweryor
HRAT B |

B Ao fageiyor Sifds yonferal § T A1er SIS O dTell Bal & R80T &1 S &Rl 8, Sl Ulolldbear
T3l WR &I diod Rl o | = drferest Sifdes @il qonfordl H# Heavy 39 Bde Ware Ud $al & |

arferdr 1.3 Sfad W § MY B GaIoE (2019—2024)

|1l SERIG AT BHd Ao &3 (BF;)
2019 TUTAYR T AR el 70
RSICH SIRICIERCECICT 80
g g el <Tel 65
gaR g, A At 140
garg AT FIATE HU 60
2020 TUTAYR g, AR JIHeAl 75
AR AR T8 aTad 85
g TR et <ol 70
EEN A AR Hadht 150
galg AT FIITE HUT 63
2021 TUTAYR g AR I hetl 80
JiaR ARIE g aTa 90
g TR [Tt <ol 75
gaR T AT AGDHT 160
galg BT FIITE HU 65
2022 TUTAYR g, AR JIHeAl 85
JiaR ARITEA g a1t 95
g TR [Tt <ol 80
gaR T AT AT 170
galg AT AT HUT 70
2023 TUTAYR g, AT el 90
AR AR T8 aTad 100
g, g FThell <ot 85
gaR g, AR HaHT 180
galg AT AT HUT 75
2024 TUTAYR g, AR JIHeAl 95
AR AR T8 aTad 110
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g, g el et 90
EEIN g, AR wefeb 190
galg HheA HIATE HUT 80

GId: wrIfe FaeTT IR 1T Sy drifera Rafs (2024) ¥ Hehferd

2019 ¥ 2024 TP HAA GASH ST 3aR o7el & Sifdes @l & # [ARid oY aRged # sfagite vam SRl
2| B WA iR Sa W &3 # uRad & MR W §E vgw T iR TEtell W uwETer Ser M
gl

iv) waa fafdear favawor

Hae fafdgdr Sfde W &1 e 7@ d@ B, S By gunferdi @1 Rerar, wiRRerfde dgerd iR adiemad
HEdQul AFTe™ <@l & | Oifde Y & deof o waa fafdudr # gfg 7 saa wRRufos @res @ ufafdq g,
afess AEl @1 IaRaT, Pl JdgT AR THT BN AMISAT ST Jel BT & B D ol UP Aeayol o
2| $SR 7ol & wer fafderdr faversor &7 2019 & 2024 &1 S@fy # mfSra favar Tar 8, e Seeg fafv=
TedTal # Sfaw W yonferat § fafaerar & A iRk Afdy e [T B UM & g9Tfad &R aTel BRI
P M BT 2| I8 G Nl § Sifde Wt § wad fafdedr § deoli &xal 8, Bal & A1, Bl
fafaerar, we M U iR IATeHAT iR gaTaRviig ReRar W UWd WR & dfgd &Rar g |

Sfee @ & waa fAfdear & aRwf¥a &=Ar

el fAfderar v wd | SUE O el B & fafdudr o defid dxdl B R gonfaai @ aver iR
99 ot @ fafa= ot < enfie €1 Sifde W & de |, wad fafdegar oF o8 eRui 9 diedrRd
foar ST 21

HaT W SR Iavar: fafdy weel va |ferd dive =@ &1 wHelE axdl 2 e gl dive adt @ &
B B PN 8. AR AT & PrafTed uamRil & eRor I Add E |

PIe AR I Jee=: Tl o UF fafdy sl Hct iR kel & smara & afd axelt 2, R 571a ford
HEAT I BT AR JHAM U Af¥d BT & I 7| I5 Ridfed dlcARD B awaddl bl HH
HAT 2 |

e FATT: AT JoR & Baal B STH 9§ fFa SiRew Ben dad 8 A= dal & sma ghieEa
PR AP 8, Yol B HIGH AT DI S Gel & SR UH H¥el [dhel 8l oY |

ST BT T Bl &, Y el RNt T3 &1 gemEr <l 2

B fafdudar Eeie (HSens)

B fAfAEar &1 el &1 BT Y dRIdl hdd fafdear Yadie (HISRg) &, e T0ET S8 S arell
a1 wael @1 Fv=T 3R S fAaRUT 1 FHSRUAl & YR R & Sl © | Welig & 3y U Sy yomen
& fiR St fafawar & A & FuiRa &3 § deg oxar g | AR frar fde g8rm, fafdydr sa i &
31fere B |
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39 3T H, g 3aR el @ IS dedid @ foy wad fafduar gEaie (HISes) &1 ToET @l 3R 2019
W 2024 TH BT IJIT AT B BT BT fAgeAvor fHa |

aferdT 1.4 — Sfde TN & forg waa fafdear qEeia (2019—2024)

NG 2019 2020 2021 2022 2023 2024
w 1.75 1.85 2.05 210 2.30 2.50
AR 1.80 2.00 220 225 245 270
Hg, 1.60 1.80 2.00 210 2.20 240
EELN 1.90 210 240 2.50 270 2.90
gaIg 1.50 1.60 1.80 1.90 2.00 220

AId: WAHS FaeTT 3R el HfY Hratera Rafe (2024) | Ahferd

goAq -

1) URERE WAl & Rgars amv—dear @ ol & & forg =T Sifas wae onferdi & o fawga
ART—a™ BT faeiyor faar o1y |

2) SIfde Tl # UDIPpd HAA—IYL TUNeRIT iR TUIBRET & ATiid ami & fawelvor fdar g |

3) SIfdes IuTed IR WRPNI Aleas! & foly MfFH Hqea MaRe &1 Sia dxe Sifdd il @1 =iy Rerar 4
FUR & DI &1 fageyor fHar S1g |

4) faft=1 FR—uRRefi® e Bae g9+, die Jdue IR Sifds Wt germsil & $& yifad axd €, &1 faweryor
fam g |

5) fafer=1 &3t # gardt Sifdes e yonferdl 1 MR < # Waeh o4 3R URARE HiY veril &1 e &1
fareeryor fpam g |

6) Sifdd Wil il W Bl BV YA BT U BIST A T 8, I8 AR (AR PR 8T & | 81 W8 IR BI 31f¥a
A B ford fafir=r Arorel, |feae) anfe # gfg &< =2y |

7) 3aR 7ot 3 SR TEdld # JIfdd W & d8d & § JaR g <™l T8, iR fRy & & 7g 3R gae
# o 9fg g8 ©, §SR dEdid | Jrurs s A o7 srmud R I dEdidl § WANT fhar S @y |

forepy .-

R 7l # Sifde Well & eAMep—aRers fAvelyor R I8 gy Holo & W W@ HN &3l § I U H
qRUR® F Sifdd i gl § HHH0T BT IS [ITI JaE HRAT 2 | Ih Y UF &3 B Py ferefierd,
ARl 3R SRl ¥ 3AAGME YT PRl & | Ih AT Sifdd Well Pl UM AR fEpras v, JrAoT faprd
3R It w@res & fo s9a Mfedred R gemr sear 2 |

&3 & Ao 3R AEITh—alTid e & Y Ued o1 AqsH H Heds, H H ST & fagemor o=
T B AT Sifdd Wl B IR DY RIEIART 8B G, Sfdd Wl § dead Bd Aol & qegq | foamt
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BT AT P IdRAT 3R SAUTEHAT g™ b U gex HIftT IR B ey fARRIT & 3R R 8F1, AT
g Bd fAfdear &1 AiRerdy faTeiyor o1 IR -l © |

3icd: Ih NG UF b BICT A1 YA €, Sl Sifdd BN BT 937aT <1 & oY U gl gREdIv 1 JATaegahl
Bl X@ifhd Fxar g, orad i, R, g e iR qoiR e, i § 1 59 SRS I AXRad H-a,
Sifad il <9 & BN wfaw 3 JERRET 99 Fadl &, S grier &5 7 aikRefae ddiade &Rk anfdfes
i T BT FHAT BRI B |

| ol -

1) SIrEl, TA. (2020) | IRURE S 3MR Sfdd Wl BT 1o+ | ST S+ @i wXel Ieso, 18 (2), 89—1021

2) fsmr, 1, iR a7€@, TA. (2021) | SIfde @ vonferdl 9 HfY gf ITIRT gRad: 3R Riel 9 & &4 sl |
STel 3ifh el SaduHe U8 UHidodR, 47 (4), 145—158 https://doi-org/10-1016/j-jrd-2021-01-002
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TTRAITST 20T A areH 1 far TATIOT: T AgIcad

e FAETe
TEFT agHY H Al aredifrda nfeFes TART v susier
et anereh T 35 3 R 1 3 TR T area R o 56
¥, Fafaegmers CELELE

A1 forwne | wfaseTAca#ereT: amead: waT:
Iohia AYAGHATH FAAIeTH|

g llF TARYT FT AEIUR ¢ wd Fwamwen & fQea

IsagTer 7 @ AT I Y AT TIRT §eAT A ATST 3 FH0T farema

w1 feter o7 Y S@HT FION-AFR A ¥ aredife & g agen

05/06/2025 35T TG H fAag U oF F T H "t € T 92 $W UER
HEOT TH THTT IATIOT T HTEHIST & T H Holel g3

araEafa RaT A aeAfF F R, 7Aeh, aar, aenfes

10/06/2025 ST TR F A1 TF T TFAR ITAaF FaT ¢ TATI0T FEHel

$TTYT & HTeAT A TIH TIH AT AT SATCY §1 3 TAATT Flel A

rarerer et IMFAATeT WHE & WS H THATIT TF AQlewa & & A

hitps://doi.org/10.5281/zenodo. 15814736 #aATS ATl 1 fIrwst gvsiafRrar (wveram), #afar smar, §9%,

yréolvz (O}, Taeer) Raaes ( andeen) wFaif3ar, a3,
IMPACT FACTOR
5.924

Paper Rcevied date

Paper date Publishing Date

DOI

FITHAR $eaTie gfavor qdf vfirs & woft der enfAer 81

QR FTel A AFAATT gEragsait 7 fgeg 3ufaraert & wnfde fndr
9T § FFafedd AR Eal 1 i e 81 S oft e
yred gt § ag hl, Rsach, r@e! gary werer & o 1€ st
¥ et &1
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et 3R forsarcl et 1 Fiaat qur el & speier @ T gaamait & 3mws area g g1 S
urelleT TR 31 ITAAT & gawr A SAT 9, FaTT B

g gl ool O g oIl U Wepfer 1 faehrer et 31 3 gam? 3R 7@t g aret TATOr
AgIcHa faaroiT fawa g1

spEnereTe rcerw quT Qe #1 @ @ AT far ¢ a8 78 w R s
AATATET AT T & SFRAVTAH BR T e TUT AdeT Al W 7Fheo (15h) 3R 3mr Fer
T5a% ¥ wieee Roua G a1 9T AT aeatens Feua off| Set waol off 73 9=
9T ATST Fe & gfaror qelf R & e et & ey sl @ey w@a F) S
ITRRTRr AATAT 3USIS AT ITIgET & ofer &

FITSH & HAGTHAR B3 & SAAGTAT TUT 37 T A Reg 3t & geumgs v Hivsy oty
& STEAYT ¥ HHTSTT STEACT T HT 359 oo AR A 3T 47| ] SN o7 # g 7w
HeATTAF THTRAT AT| TE Teh ATAIY 791 AT| Foraet efiR-efR qrogr g2r & aryr g ar, Frafear
3R FUSATRIAT STAFHSTT H AT FFIETT FT 357 FRAT |

FUSIATRIAT & WHAN SR & ATEAH A g wewram &7 AR srcaea i ® @ srEaor a9,
Rredt, e, s, srrAvTEY TUT 3T R foeTeT Aad: AR & F1$ gaY 787 4T,
a oft 3o gElagsat F (IfAe) et F 38 whR e S 3 s | 3o et A el e,
TEHTA T &3t 7 9=r ot 37 a0t F )

U Focdl H WAVYH gH SATard) T " 3foreis” &1 GHSTT e forad 'RaEq” AH® 9ivsa
STEAYT GART HEFHA A VI, ToTAT ST Y 4T Y 71§ §1 $AT Y 400 AATE aF T
AIZITAY FT FUSNARIAT GAT I3l F F AT 7 THATIOT IR AGTHR FT G it @ el |
ot gfevor qeif viRrarg e sre feq ffar-Rarait 7 srge faeary v srer w@a aen

A FeH HTat AT ear {arfaat |
T aferst freredt dar T SedeAsA | |
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U ATSNY HTYIAAGHIR AT |

AT JA&TTR AT |1

SURTATA &Y eae wfdrea TArRIYT & 3aTevor § 38 AT TAror ot Fga ¥ 77 afegde &
R 7@ g § WEpa A 9 T AR B

5dt eraTed) & Beter RAraTerat ¥ gfaror qd vl #F waArer & v # sy ured g B
74t eraTed) # faaeers & o1-&-g e T Al F vArer § safeud REsft frag §

odft ereATedY F 37T T THTAVT HT THTT SN AT A ST & F6 11T A qoF w7 F JaIRe g gar
AT| I§ FET SITAT 3 YaTeteT AN FY fE@RY 9% 900 §. 4, & fAshe 3ot 08 78 7 ey
A H @rar g

3ot ofY 3w afer gl A sft T iy o et ik AreRfas Shiae w1 vF e Tarr A 2

SATET YTAEdIT Y ST FSYcTel! TGIAT Y T T §AR a8 § ST ih-AARSTT &
fore s Sireht B 31k 2 org Ferfarat v AF FATE Y Foeed WgeeT W el $ et
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Introduction:

Policies
Abstract

Education serves a crucial function in empowering Dalit societies,
facilitating social conversion, and battling against systemic
differentiation. Traditionally disregarded, Dalits have struggled
against hindrances to acquire education due to caste-based injustice.
However, education works as influential tool to shatter these cycles
of oppression and authorize upward mobility. Dalits experienced
obstacles in attaining education, many of which originate from
systemic prejudice and socio-economic barriers. The challenges like
caste-based discrimination, finding difficult to afford school fees,
uniform and books, cultural standard and societal attitude which
demoralize Dalit students and also lack of representation in
educational institution both as student and faculty faced by the Dalits.
Steps to deal with these obstacles include the government policies,
fellowships, and awareness campaigns, but prominent work persist to
secure equitable access to education for Dalits.

Keywords: Dalit, discrimination, Education, Government Polices,
Campaigns, Socio-economic barriers.

Education works as a determining role in transfiguring the societies and shattering the long-
standing structured barriers. The challenges confronted with Dalits in India regarding literacy and
recruitment are profoundly founded in historical disparateness and distinctive practices. Despite
efforts by the Indian government to construct opportunities and encourage associability—namely
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recruitment policies, fellowships, and special educational schemes—the improvement delays
because of extremely entrenched biases, shortage of proper infrastructure in rural areas, and socio-
economic obstacles.

Initiatives like midday meal programmes and awareness expeditions are some measures in the
right direction, but there’s still plenty of work to be fulfilled to certify that education becomes
actuality for all, regardless of caste.

Significance of Education in Dalit Life:

Before exploring ways to improve primary school enrollment and literacy, it’s essential to
understand why education holds such a central place in development studies. Over the past hundred
years, access to education has expanded significantly worldwide. Yet, at the same time, the divide
between different social and economic groups has also widened (Desai and Kulkarni). For people
living in poverty, education can be a powerful means to increase their earning potential and
improve their overall quality of life.

Many development experts see education as a practical route to improving social well-being
through economic progress. Among all education levels, primary schooling delivers the most
significant returns. This means that teaching basic literacy skills brings benefits that far surpass
the costs of offering such education. Historical data shows that during the 1950s and 1960s,
expanding education contributed roughly 17.2% of economic growth in Africa and around 11.1%
in Asia (Psacharopoulos 102). The connection between primary education and greater income
equality is indeed a compelling case for expanding educational access, particularly for
marginalized communities such as the Dalits in India. Your mention of a 10% increase in primary
education enrolment leading to a 5% decrease in the inequality index underscores how critical
education is as a tool for social transformation.

For the Dalits, who have historically faced systemic discrimination, ensuring access to primary
education could open doors to better economic opportunities and social mobility. Alongside
enrolment, it might be equally important to focus on improving the quality of education, providing
inclusive learning environments, and addressing broader societal barriers to participation.

Education isn't just about acquiring knowledge; it's a transformative force that reshapes how
people perceive their potential and possibilities. The insight that individuals base their goals and
actions on what they believe to be achievable is profound. Education broadens horizons, making
people aware of opportunities they may not have realized existed.
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For individuals facing poverty or social oppression, education can ignite hope and foster the
ambition to seek better lives. It equips them with the tools needed to break free from limiting
circumstances and opens pathways to upward mobility. This empowerment often extends beyond
the individual, as educated people can inspire and uplift their communities.

Primary education is the foundation for enabling human capabilities and fostering societal benefits.
By focusing on a human capabilities approach, governments can empower individuals with
fundamental skills like literacy and numeracy, which transcend academic achievements and
directly enhance daily living. These skills contribute to better decision-making, greater economic
participation, and improved resilience against social challenges.

The real-world impact of these capabilities, —such as taking loans, navigating legal systems, and
improving working conditions—is a compelling reminder of how education shapes lives in deeply
practical ways. Moreover, the independent effect of education on life expectancy further
underscores its significance, not just economically, but in overall well-being.

History of Education:

The 1991 Census of India indeed highlighted the challenges faced by Dalit communities in
accessing education. The literacy rate among Dalit children was alarmingly low, with only about
30% having basic reading and writing skills. This disparity was largely attributed to systemic
barriers, including historical oppression, lack of incentives, and insufficient access to primary
education. While some narratives have pointed to family values or societal behaviours, the root
causes lie in entrenched social inequalities and the absence of effective public education programs.

Historically, Dalits in India faced severe restrictions on education due to the rigid caste system.
Education was largely reserved for upper castes, reinforcing social divisions and limiting
opportunities for Dalits to improve their quality of life.

During British rule, particularly in the 1850s, efforts were made to expand educational access,
though progress was slow and met with resistance. Even after India's independence in 1947, Dalits
continued to struggle for equal educational opportunities. Government policies and affirmative
action programs have since worked to improve literacy rates and access to education, but
disparities still exist.

Education is often seen as a key to breaking cycles of poverty and discrimination, yet systemic
barriers make it difficult for Dalit communities to fully access and benefit from it.
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Rather than framing it as apathy, many scholars argue that structural inequalities—including
entrenched caste discrimination, economic hardships, and underfunded educational institutions—
make it disproportionately difficult for Dalit children to attend and excel in school. Families facing
daily economic survival might prioritize immediate income over long-term educational
investment, not out of indifference, but necessity.

Government initiatives, reservation policies, and activist movements have sought to bridge these
gaps, but there are still significant obstacles in terms of affordability, accessibility, and quality of
education. The history of oppression has left lasting effects, such as discrimination within
classrooms and societal prejudices that discourage Dalit students from continuing their education.
It’s not just about access—it’s about ensuring education is truly inclusive, supportive, and
empowering. If institutions are not welcoming or actively discriminatory, the promise of education
remains hollow.

The historical oppression of Dalits in India, especially in education, is deeply troubling.
Throughout the 1800s and the mid 1940s, All over the 1800s and mid-1940s, situations for the
Dalit children throughout the Indian education system were too indigent. The rigid caste system
created immense barriers that discouraged Dalit children from attending school, and those who did
often faced humiliating treatment. Forced to sit outside classrooms, denied physical interaction
with teachers, and subjected to abuse, their educational experiences were filled with discrimination
and fear while the higher-class students were used to sit inside. Teachers were not allowed to
physically touch Dalit children, so they would instead use bamboo sticks to punish them harshly,
while students from higher castes faced no such treatment and could even throw mud without
consequence. This atmosphere of fear and humiliation often discouraged Dalit children from
attending school at all (Freeman 67). Among the small number of Dalit students who did enroll,
most were boys—a pattern that, unfortunately, still persists (Nambissan 1012). After India gained
independence in 1948, the government became more willing to support Dalits financially and
academically in an effort to reduce the social discrimination and exploitation they faced. In the
next few years, the Dalits would perceive barely measures to assist the affirmation and
development made during the fifties to facilitate their entrance to primary education. The 1950s
saw precise progress in the number of schools under construction in India, along with the amount
of money being distributed towards primary education programs. The endeavour being place
further by the government declining in the coming decades. However, the pace of building new
primary schools fell sharply—from 58% during the 1960s to just 2.1% in the 1970s, and further
down to only 1.3% by the 1980s (Nambissan 1015). At the same time, government spending
gradually shifted away from primary education toward improving middle schools. This change
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showed a clear policy shift: rather than expanding access to primary schooling, the focus turned to
enhancing the quality of education for students who were already enrolled. Between 1983 and
2000, there was progress in overall access to education across India. Yet, the gap between Dalit
students—especially girls—and those from higher castes remained largely unchanged. Over this
17-year period, the enrollment of Dalit boys rose modestly from 47.7% to 63.25%. In contrast,
enrollment among boys from dominant castes climbed from 73.22% to 82.92%.

The results were even less encouraging for Dalit girls. Their enrollment increased from just
15.72% to 32.61%, while their higher-caste peers went from 43.56% to 59.15% (Desai and
Kulkarni). This persistent disparity was visible across all levels of education, from primary through
secondary and beyond. Despite various initiatives aimed at boosting enrollment rates, the data
makes it clear that closing the educational divide between castes has proven extremely difficult.
Over the past century and a half, very few efforts have meaningfully improved social equality
within India’s caste-based educational system. Even today, while progress has been made,
disparities persist, particularly in gender representation within education. Efforts to improve
accessibility and equity continue, but the legacy of systemic exclusion remains a challenge.

Education based Development programs: Can they work?

It’s important to look closely at the factors that keep Dalit children out of school when discussing
how to improve enrollment rates. One of the biggest challenges is the family’s financial situation.
Since many Dalit families have very limited incomes compared to those from higher castes,
affording school fees, uniforms, and other costs can be nearly impossible. Distance also plays a
major role. Because Dalit households are often located on the outskirts of villages, children must
travel long, sometimes unsafe routes to reach school. Along the way, they risk harassment,
violence, or even abduction (Desai and Kulkarni). Another issue is the attitude of teachers, who
frequently belong to dominant castes. These teachers often have low expectations of Dalit students
and rarely create a welcoming or supportive classroom environment.

Over time, many barriers have stood in the way of Dalit children receiving even a basic education,
and numerous programs have tried to overcome these challenges. Early efforts mainly focused on
educating Dalit children separately so they wouldn’t have to face the rigid caste hierarchies and
discrimination present in mixed classrooms. As the caste system gradually began to weaken in
India, there was a growing focus on building a more equal society that could offer safer, more
inclusive learning environments. After India gained independence, the government continued
working to improve the living conditions and educational opportunities of marginalized
communities. Exposure to global ideas and practices also helped India adopt new approaches
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aimed at increasing Dalit enrollment, with some encouraging results in recent years (Nambissan
1011).

This section reviews some of the strategies implemented over the past 150 years to assess how
effective they have been. For instance, during British rule, the Caste Disabilities Removal Act was
passed as part of efforts to improve access to schooling. However, rather than directly challenging
caste prejudice, British authorities often tried to sidestep it by introducing alternative education
formats.One such approach was to establish night schools for Dalit children. This allowed them to
avoid daytime interactions with upper-caste students but forced them to travel in the dark, which
brought safety risks. Another solution was to create separate schools exclusively for Dalit students.
While this removed the dangers associated with night schooling, it did nothing to ease resentment
and division between communities.

By 1931—more than 80 years after education was officially opened to all—only about 4% of Dalit
children were enrolled in primary school, and most of them (93%) attended segregated schools. A
further challenge was that very few of these schools offered secondary education, which meant
only about 1% of Dalit students continued beyond the primary level (Nambissan 1012). When
British rule ended in 1948, the newly independent Indian government began exploring fresh ways
to expand educational access. To address persistently low enrollment rates, India sought advice
and financial support from international partners. One notable example was the District Primary
Education Programme (DPEP), recommended by the World Bank. The DPEP aimed to reduce
disparities in enrollment across gender and caste lines to within 5% and to bring dropout rates
down to 10%. Most of its funding came from the World Bank, and the initiative emphasized
recruiting and training para-teachers. These contract-based instructors were brought in to fill
vacancies at primary schools and were offered better pay and incentives to maintain motivation
and performance (Kumar, Priyam, and Saxena 565).

While para-teachers were more affordable than permanent staff and often delivered strong results,
the broader impact of the DPEP was mixed. Though India did see some improvements in
enrollment rates, the program’s highly structured approach sometimes failed to address the
specific, localized challenges that kept Dalit children out of school (Kumar, Priyam, and Saxena
567).

A low cost and increased investment-based outlook to evaluation, growth and raising elementary
recruitment rates is the division of surplus enchiridion summation. In developing countries,
handbooks are frequently the just basis for a course in a subject. If a school is not suitable to
procure its individual handbooks, then comprehension assets will be finite. By raising the quantity
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of handbooks, progression plans are offering to raising the capability of schools to accept in more
students and they expect that moreover assets so that presentation in school will raise (Crossley
and Murley 111). The largest consideration which originates out of affording handbooks is that it
will not raise recruitment rates.

New handbooks endow some encouragement for Dalit children to be present in classes as they
don’t detract any of the hurdles presently choking or obstructing then from retrieve education.
Expanding ingress to handbooks has encouraged in rising the standard of education in spite of
having compact or no influence on recruitment rates. Finally, this paper highlights an important
approach that goes beyond traditional education policies: using school-based health treatments as
a way to boost enrollment and regular attendance. Many common parasitic infections, such as
hookworm, roundworm, and whipworm, affect millions of children worldwide every year. These
illnesses not only make kids sick but also prevent them from attending school or doing physical
activities (Miguel and Kremer 159). Providing free medication to treat these infections has proven
to be an effective incentive. Not only does it motivate families to send their children to school, but
it also ensures that students stay healthy enough to keep coming back. Research shows that children
in schools offering this treatment are healthier and more comfortable attending class regularly.

Programs offering deworming medicine have been shown to reduce absenteeism by about 25%.
They also help increase enrollment among both girls and boys (Miguel and Kremer 190-191). For
example, in one study analyzed by Miguel and Kremer, attendance among girls improved by
10% —nearly double the improvement seen among boys (Desai and Kulkarni). Besides being
effective, this approach is also cost-efficient. Compared to food-based incentives, deworming is
much cheaper. Providing regular deworming treatments costs around $5 per child each year,
making it about six times less expensive than offering meals as an incentive. While supplying
school uniforms can also help increase enrollment, deworming treatments remain the more
economical option—costing about twenty times less than providing uniforms (Bossuroy and
Delavallade). Through these initiatives, organizations such as the World Health Organization and
campaigns like Deworm the World have introduced an innovative and successful strategy for
improving school participation and learning outcomes.

Conclusion:

Over the past 150 years, there have been many efforts to improve the lives of Dalits in India,
especially by promoting primary education. Education has the power to help individuals increase
their earnings and find better work opportunities. It also gives people the tools to organize and
advocate for social change.
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However, the lack of motivation to pursue schooling among Dalit communities is rooted in a long
history of oppression and violence. Even today, caste discrimination continues to create unstable
and unwelcoming environments for Dalit children. Many Dalit families live on the outskirts of
villages, which means their children often have to walk long distances to school—a factor that
discourages attendance and adds safety risks. Financial hardship further prevents parents from
affording education-related expenses.

Over time, a variety of approaches—both traditional and modern—have been proposed to tackle
these challenges. Evening classes and separate Dalit schools were created to offer safer spaces, but
they did not address the deeper problem of caste-based prejudice. During the twentieth century,
some policies helped reduce tensions and create conditions where the government could
concentrate more effectively on improving primary enrollment. One of the largest initiatives, the
District Primary Education Programme (DPEP), was launched with support from the World Bank.
However, even this extensive effort fell short of resolving the main issues that kept Dalit children
out of school. Similarly, providing more textbooks improved learning outcomes but did not address
why many Dalit students never enrolled in the first place. In contrast, offering free deworming
treatments at schools has proven to be one of the more successful strategies. Not only did it
improve children’s health, reducing dropouts caused by illness, but it also increased attendance
and participation rates.
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Abstract
This study explores the transformative role of Information and

Communication Technology (ICT) adoption among women
entrepreneurs in the education sector, focusing on its impact on
business performance, empowerment, and sustainability. Conducted
in Jodhpur District, Rajasthan, the research employs a quantitative
approach, surveying 250 women entrepreneurs running educational
ventures, such as coaching centres, e-learning platforms, and skill
development institutes. The study investigates how ICT tools—such
as mobile applications, online learning management systems, and
digital marketing platforms—influence operational efficiency,
market reach, and financial outcomes. Using Cronbach’s Alpha for
reliability, T-tests, and ANOVA for statistical analysis, the findings
reveal that ICT adoption significantly enhances business scalability
and customer engagement, though barriers like limited digital literacy
and infrastructure access persist. Women entrepreneurs with higher
ICT usage reported improved decision-making, reduced operational
costs, and increased revenue streams through online services.
However, challenges such as high initial costs and socio-cultural
constraints limit full adoption. The study highlights the need for
targeted training programs and policy interventions to bridge the
digital divide, particularly for rural women entrepreneurs. By
fostering digital inclusion, ICT can empower women in the education
sector to overcome traditional barriers, promote gender equity, and
contribute to economic growth. The results underscore the importance
of supportive ecosystems, including affordable technology access and
skill-building initiatives, to maximize ICT’s potential in enhancing
entrepreneurial success and societal impact.

Keywords: ICT adoption, women entrepreneurs, education sector,
digital literacy, empowerment, business performance, gender equity
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Introduction

The rapid advancement of ICT has reshaped entrepreneurial landscapes globally, offering
unprecedented opportunities for innovation and growth. For women entrepreneurs, particularly in
the education sector, ICT serves as a catalyst for overcoming traditional barriers such as limited
market access, financial constraints, and socio-cultural biases. In India, where women constitute a
growing segment of the entrepreneurial ecosystem, ICT adoption is pivotal in fostering business
sustainability and empowerment. The education sector, encompassing coaching centers, e-learning
platforms, and skill development institutes, has witnessed a surge in women-led ventures
leveraging digital tools to expand their reach and enhance operational efficiency. This study
examines the impact of ICT adoption on women entrepreneurs in Jodhpur District, Rajasthan, a

region characterized by a mix of urban and rural educational enterprises.

ICT tools, including mobile applications, LMS, and digital marketing platforms, enable women
entrepreneurs to streamline operations, engage with broader audiences, and deliver innovative
educational services. For instance, platforms like Zoom and Google Classroom have
revolutionized content delivery, while social media marketing enhances visibility. However,
challenges such as limited digital literacy, high costs of technology, and inadequate infrastructure
often hinder effective adoption, particularly in semi-urban and rural areas (Mehta & Sinha, 2022).
These barriers are compounded by gender-specific constraints, including societal expectations and
restricted access to resources (Orser et al., 2019). Despite these challenges, ICT’s potential to
empower women by fostering financial independence and social inclusion is well-documented

(Yadav & Unni, 2016).

This research aims to fill the gap in understanding how ICT adoption influences the performance
and empowerment of women entrepreneurs in the education sector. By focusing on Jodhpur, the
study provides insights into a region with diverse socio-economic dynamics, offering a nuanced

perspective on digital transformation’s role in gender-inclusive entrepreneurship. The findings
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contribute to policy recommendations for promoting digital inclusion and supporting women-led

educational ventures.

Review of Literature

The adoption of ICT has been extensively studied as a driver of entrepreneurial success,
particularly for women in developing economies. The following review synthesizes key studies to
highlight the impact of ICT on women entrepreneurs in the education sector, focusing on business

performance, empowerment, and barriers to adoption.

Mehta and Sinha (2022) explored the journey from ICT adoption intention to usage among women
entrepreneurs, emphasizing its role in promoting social inclusion. Their study found that access to
technology significantly enhances business scalability, though women’s comfort with ICT lags
due to limited training. Similarly, Orser et al. (2019) used social feminist theory to examine gender-
related barriers in ICT adoption, concluding that tailored entrepreneurship education can bridge

the digital divide.

Yadav and Unni (2016) highlighted ICT’s role in empowering women entrepreneurs in India,
noting that digital tools improve market access and financial independence. However, they
identified infrastructural and socio-cultural barriers as significant hurdles. Chatterjee et al. (2020)
investigated ICT adoption among rural women entrepreneurs in India, finding that soft skills

training enhances digital adoption, leading to improved business outcomes.

Shamaki et al. (2022) studied digital technology’s impact on women-owned enterprises in Nigeria,
revealing that intellectual capital is a key driver of ICT adoption, while social capital has a lesser
influence. In contrast, Shukla et al. (2021) emphasized the role of social media in empowering
women entrepreneurs, particularly in emerging economies, by facilitating customer engagement

and self-expression.
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Mustafa (2015) underscored ICT’s role in organizational innovation, noting that women
entrepreneurs in education benefit from streamlined operations through learning management
systems. Lailah and Soehari (2020) found that ICT adoption enhances business performance by

improving customer relationships and operational efficiency.

A study by Ngoasong (2015) on digital entrepreneurship in emerging economies highlighted ICT’s
role in fostering innovation among women-led ventures, though access to resources remains a
challenge. Similarly, Viollaz and Winkler (2022) noted that ICT adoption reduces gender gaps in

employment by enabling flexible work arrangements, particularly beneficial in education.

Chakraborty et al. (2020) examined mobile phone usage among rural women entrepreneurs in
India during COVID-19, finding that ICT adoption supported business continuity despite
infrastructural limitations. McAdam et al. (2019) explored institutional voids in women’s digital
entrepreneurship, emphasizing the need for policy interventions to address gender biases in

technology access.

Santos et al. (2023) investigated digitalization’s role in entrepreneurial resilience during COVID-
19, finding that women entrepreneurs in education adapted by adopting online platforms. Kabir et
al. (2012) highlighted ICT’s role in sustainable livelihoods for rural women, noting its impact on

skill development and income generation.

Asongu and Odhiambo (2019) identified policy thresholds for ICT adoption to promote female
employment in Sub-Saharan Africa, suggesting similar strategies for education entrepreneurs.
Kusumaningtyasa and Suwartob (2014) noted demographic factors influencing ICT adoption, with

education level being a significant determinant.

Figueroa-Domecq et al. (2020) examined women tourism entrepreneurs’ technological

capabilities, drawing parallels to education entrepreneurs facing similar digital competency
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challenges. Dana (2020) explored community financing’s role in supporting women entrepreneurs,

noting that ICT enhances access to financial resources.

Bruhn and Zia (2013) found that business training enhances ICT adoption, particularly among
young women entrepreneurs, by improving managerial skills. Lastly, a study in Bangladesh (2025)
revealed that ICT adoption in microfinance significantly upgrades rural women’s business skills,

offering insights for education-focused ventures.

These studies collectively underscore ICT’s transformative potential for women entrepreneurs in
education, while highlighting persistent barriers such as digital literacy, infrastructure, and gender

biases. The current research builds on this foundation by focusing on Jodhpur’s unique context.

Research Methodology

Research Objectives

1. To examine the impact of ICT adoption on the business performance of women
entrepreneurs in the education sector.

2. To identify barriers to ICT adoption among women entrepreneurs in Jodhpur District.

3. To assess the role of ICT in enhancing empowerment and sustainability of women-led

educational ventures.

Hypotheses

e H1: ICT adoption positively impacts the business performance of women entrepreneurs in
the education sector.

o H2: Digital literacy significantly influences the extent of ICT adoption among women
entrepreneurs.

e H3: Socio-cultural and infrastructural barriers negatively affect ICT adoption.
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Research Type

This study adopts a quantitative approach, utilizing structured questionnaires to collect data on

ICT usage, business performance, and perceived barriers.

Sample Size and Survey Area

The study surveyed 250 women entrepreneurs operating educational ventures (e.g., coaching
centers, e-learning platforms, skill institutes) in Jodhpur District, Rajasthan. Jodhpur was chosen

for its mix of urban and rural settings, reflecting diverse socio-economic dynamics.

Research Tools

e Questionnaire: A structured questionnaire assessed ICT adoption (e.g., use of LMS,
mobile apps, digital marketing), business performance (revenue, customer reach), and
barriers (cost, literacy, infrastructure).

o Statistical Tests:

o Cronbach’s Alpha: To ensure the reliability of the questionnaire (o > 0.7).
o T-test: To compare ICT adoption levels between urban and rural entrepreneurs.
o ANOVA: To analyze variations in business performance across different levels of

ICT adoption.

Data was collected through purposive sampling, targeting women entrepreneurs with at least one
year of business experience. The survey was conducted in 2025, with responses analyzed using

SPSS software.
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Data Analysis and Interpretation

Data Tables
Variable Mean SD N
ICT Adoption (Scale 1-5) 3.82 0.91 250
Business Performance (Revenue, ) 5,20,000 1,80,000 250
Digital Literacy (Scale 1-5) 3.45 1.02 250
Test Output Tables:
Cronbach’s Alpha
Construct Items Alpha
ICT Adoption 10 0.82
Business Performance 8 0.79
Digital Literacy 6 0.85
T-test (Urban vs. Rural ICT Adoption)

Group Mean T-value p-value

Urban 4.12 3.45 0.001

Rural 3.52

ANOVA (Business Performance by ICT Adoption Level)

ICT Level Mean Revenue (%) F-value p-value
Low 3,80,000 12.67 0.000
Medium 5,10,000
High 6,90,000
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Analysis

The data indicates a significant positive correlation between ICT adoption and business
performance. The mean ICT adoption score (3.82) suggests moderate to high usage, with urban
entrepreneurs (M=4.12) adopting ICT more than rural counterparts (M=3.52, p=0.001). ANOVA
results confirm that higher ICT adoption levels correspond to increased revenue (F=12.67,
p<0.001), supporting H1. Digital literacy (M=3.45) positively influences ICT adoption (r=0.68,
p<0.01), validating H2. However, 62% of respondents cited barriers like high costs and limited
internet access, supporting H3. Rural entrepreneurs faced greater challenges, with 45% reporting

inadequate infrastructure compared to 20% in urban areas.

Discussion

The findings align with prior research, such as Mehta and Sinha (2022), which highlighted ICT’s
role in enhancing business scalability. The significant revenue differences across ICT adoption
levels underscore its impact on market reach and operational efficiency. Urban entrepreneurs’
higher adoption rates reflect better access to infrastructure and training, corroborating Orser et al.
(2019). However, persistent barriers like digital illiteracy and socio-cultural constraints,
particularly in rural areas, echo Yadav and Unni (2016). These challenges limit ICT’s
transformative potential, necessitating targeted interventions. The positive correlation between
digital literacy and ICT adoption suggests that skill-building programs could bridge the gap.
Interestingly, women entrepreneurs using platforms like Google Classroom reported a 30%
increase in customer engagement, highlighting ICT’s role in educational innovation. The study’s
focus on Jodhpur provides a context-specific perspective, revealing the need for localized solutions

to address regional disparities.
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Conclusion

This study confirms that ICT adoption significantly enhances the business performance and
empowerment of women entrepreneurs in the education sector. Higher adoption levels correlate
with increased revenue and customer reach, particularly in urban areas. However, barriers such as
limited digital literacy, high costs, and infrastructural challenges hinder full adoption, especially
in rural settings. These findings underscore the need for policies promoting digital inclusion and
skill development to empower women entrepreneurs. By addressing these barriers, ICT can drive
sustainable growth and gender equity in the education sector, contributing to broader economic

development.

Suggestions

To maximize ICT’s impact, policymakers should prioritize affordable internet access and
subsidized technology for rural women entrepreneurs. Training programs focusing on digital
literacy and LMS usage can enhance adoption rates. NGOs and private sectors should collaborate
to offer mentorship and funding for women-led educational ventures. Additionally, awareness
campaigns can address socio-cultural barriers, encouraging technology acceptance. Future
research should explore longitudinal impacts of ICT adoption and comparative studies across

different regions to generalize findings.
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